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Chapter I
The Case and Context for the Memphis Aerotropolis
I. Introduction
Memphis has prided and branded itself as “America's Distribution Center”—and
rightly so. From its antebellum leadership consolidating and distributing cotton
and lumber to the nation and the world through its 21st century position as the
globe's largest, fastest, and most connected multimodal logistics complex,
Memphis and distribution have been synonymous. Yes, its rich heritage in
music and food along with other cultural amenities has made Memphis famous
world-wide, attracting millions of tourists annually, but its economic backbone
has been and continues to be distribution.
The arrival and dramatic growth of FedEx and Memphis-Shelby County
International Airport (MEM) during the last quarter of the 20th century
positioned air logistics and supporting ground services as the primary economic
engine of the region, attracting time-critical industries of all types. In 2006, the
airport handled 3.7 million metric tons of cargo, 94% due to FedEx which
processed over 2 million packages per night, on average. With approximately
300 daily national and international cargo flights, the hub covers the globe. This
air connectivity is further enhanced by superior interstate highway and rail
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access as well as by excellent passenger service. The Northwest Airlines hub at
MEM offers 279 daily scheduled departures to 89 U.S. cities and to Amsterdam.
Largely a result of the FedEx presence, the economic impact of Memphis
International Airport is immense. According to a 2005 study by the University of
Memphis, the airport had a $22 billion impact on the metropolitan economy,
$19.5 billion resulting from air cargo activities. A total of 166,000 jobs in the
metro area are tied to the airport (40,000 employed by FedEx alone) which
constitutes over 1 in 4 jobs in the Memphis Metropolitan Area. Almost half of
the businesses in the area feel that their economic future is linked to the airport.
Because of the high employment multiplier effects of air express and air
cargo activities (e.g., trucking, logistics, warehouse and distribution centers,
time-critical assembly, repair and testing, etc.), Memphis International Airport
has an economic impact greatly disproportionate to its passenger numbers and
population base (see Exhibit 1.1). For example, while Phoenix Sky Harbor
Airport has nearly four times the annual passengers and its metropolitan
population base is three times larger than Memphis, MEM has an economic
impact that is 50 percent larger than Phoenix Sky Harbor airport.
The FedEx hub, supplemented by other major logistics assets (to be
discussed later), has attracted clusters and arterial strings of logistics and
distribution facilities to the three state metropolitan area (see Exhibit 1.2). These
include:
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• World's largest laptop computer repair depot—Solectron Repairs 5,000
laptops every night
• World's largest cornea bank—The National Eye Bank Center
• World's largest DVD distribution center—Thomson Technicolor ships
1.2 million DVDs per day (½ of DVDs purchased in the U.S.)
• Largest overnight drug testing center in the U.S.—Advanced Toxicology
runs 5,000 lab tests per night for next day delivery.
Major national distribution facilities for Flextronics, Hewlett-Packard,
Nike, Sharp, Cingular, Jabil Global, Pfizer, Baxter, GlaxoSmithKline, Medtronic,
and many others have located in Memphis largely because of the FedEx hub.
Some of these such as Sears logistics services, Hewlett-Packard, Nike, WilliamsSonoma and Thomson Technicolor operate distribution facilities that exceed two
million square feet.
These logistics and distribution facilities are increasingly being
complemented by strings and clusters of hotels, tourist attractions, recreation
and entertainment complexes, bioscience and medical facilities, and business and
research parks that draw millions of visitors and serve air travel intensive
executives and professionals, such as corporate officers, consultants, auditors,
researchers, and high-tech industry managers.
With more and more businesses being attracted to the Memphis airport
area and along its main transportation corridors, a new urban form is emerging
Proprietary and Confidential.
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—an Aerotropolis—stretching 20 to 30 miles outward. A 2006 article in
Fast Company magazine stated that the closest airport region to an Aerotropolis in
America today is Memphis.
To date, however, Memphis Aerotropolis development has occurred in a
spontaneous, haphazard and, in some areas, unsightly manner, detracting from
its economic efficiency, aesthetic appeal, and social and environmental
sustainability. Memphis business and public leadership have thus formed a
steering committee not only to capitalize better on the Region's aviation and
other logistics assets, but also to address current airport area problems, and
social and physical infrastructure gaps in the Region limiting Aerotropolis
effectiveness. Their objective is to be America's preeminent Aerotropolis, and
one that continues to lead the world in airport-driven economic development.
This report is prepared to assist the steering committee in accomplishing
these objectives. I will begin by discussing the new competitive rules shaping
airport area development and the logistics-driven Aerotropolis. Next, I will
provide an overview of selected Aerotropolises evolving in the U.S., Asia,
Europe, and the Middle East, identifying their specific commercial components
and development impacts. I will conclude the first chapter by commenting on
the credibility and viability of a world-class Memphis Aerotropolis, including the
transferability of key components and successful experiences elsewhere in the
world.
Proprietary and Confidential.
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This introductory chapter then will provide the strategic rationale and
competitive logic for actively pursuing a Memphis Aerotropolis as a major
element of Memphis Fast Forward and an elucidation of its key principles and
elements. It will also serve as the foundation for the following three chapters
specifying the infrastructure, business plan and implementation plan guidelines
as well as the gaps that need to be addressed for successful development of a
world-class Memphis Aerotropolis.

New Competitive Rules Shaping Airport-Driven Development
In his highly influential book, The World Is Flat: A Brief History of the Twenty-first
Century, Thomas Friedman makes it clear that an increasingly fast-paced,
globally networked economy is changing the rules of business location. These
rules are being altered by a catalytic convergence of digitalization, globalization,
aviation, and time-based competition. Speed, agility, and connectivity have
become the mantra of many of the world’s most successful firms.
The combined importance of these factors is creating a new economic
geography with major commercial airports driving and shaping business
location and urban development in the 21st century as much as highways did the
20th century, railroads in the 19th and river and seaports in the 18th. Today,
these airports have become key nodes in time-critical manufacturing,
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distribution, and enterprise systems and engines of a local economic
development, attracting air commerce-linked businesses of all types to their
environs. As a result, airport development and local development frequently go
hand-in-hand throughout the U.S. and around the world.
Driving much of this development process is the growing importance of
fast-cycle logistics, especially that which utilizes air express and more traditional
air cargo. Increasingly, customers in both U.S. and international markets are
demanding fast and reliable delivery of products, often with distinctive,
customized features. An industrial advantage is being gained by firms that
respond flexibly and rapidly to their domestic and global customers, delivering
lower cost, higher-quality (often customized) products quickly and efficiently
over great distances.
Attracting high-value industrial sectors, especially those deemed priority
target clusters by the Memphis Fast Forward and the Memphis Regional
Chamber—biosciences and medical devices, microelectronics, and information
technology—also requires fast-cycle logistics. High-tech manufacturers must be
able to access national and global networks of suppliers of materials, components
and sub-assemblies in order to obtain the best-quality components at the lowest
possible price.
Contract drug and medical testing requires 24-hour turnaround from
source to test site and often back to source, the latter usually done electronically.
Proprietary and Confidential.
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At the same time, increased flows of information worldwide are leading to rapid
changes in customer demands. Companies that can detect these changes, design
and produce the desired products, and deliver them more quickly than their
competitors will capture market share. Since speed also reduces warehousing
and inventory costs, stock-outs and remaindered goods, the speed advantage
becomes a cost advantage as well.
Fast-cycle logistics as new competitive tool is being further validated by
marketing research which shows that, worldwide, consumer tastes and product
demands are changing much more swiftly today than was the case in prior
decades. Indications are that such shifts will accelerate even faster in the decades
ahead, resulting in situations where products that are “hot” one month may
become obsolete just a few months later. Such is already happening in the
fashion clothing and digitized devices like iPhones where delivery time to the
retail shelf (or now directly to the customer) frequently separates market winners
from losers.
The implications of these trends for fast-cycle logistics strategies are
already evident. Adapting to growing market demands for flexibility and speed,
companies such as Boeing, Dell, Honda, Medtronics, Nokia, and Siemens are
reengineering their sourcing and distribution systems to become much more
agile and customer responsive. They now compete not only on price and quality
but also on the basis of speedy, reliable delivery, and after-sales support
Proprietary and Confidential.
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(including repair and return) of their products. They manage complex networks
that encompass the entire value chain of suppliers, distributors, and customers
often across national borders.
This is why they are emphasizing the role that logistics plays in their
organizations and are reassessing their current strategies in light of the new
demands for efficient supply chain management and quick response. It is
becoming clear that new strategies to meet these challenges will require the
leveraging of innovative multi-modal air logistics infrastructures which
synthesize information and transportation systems to speed the delivery of parts,
components and finished goods from suppliers to manufacturers and from
manufacturers to customers around the nation and increasingly worldwide.
Mandating such changes are rapid and relentless worldwide
technological, political, and economic transformations. Modern transportation,
telecommunications, and goods-producing technologies have spread throughout
the globe. Trade policies are being liberalized and new markets opened.
Communist/socialist and former socialist countries such as China, Russia,
Poland, and Vietnam have entered the capitalist marketplace with vigor. Huge
wage differences between advanced industrial and developing countries have
resulted in much wider geographic dispersion of component manufacturing
sites, places of assembly, and of final sale. With rising workforce skills in
developing nations and rapid cross-border technology transfer, countries such as
Proprietary and Confidential.
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Brazil, China, and Malaysia have achieved much greater levels of economic
output and now produce highly sophisticated products.
International customers have also become far more sophisticated and
demanding. They have available an unparalleled variety of products from all
over the world. They are able to assess and identify value, and are therefore
highly selective in purchasing. They expect quality, competitive pricing, and
reliable delivery. They also want customization of the products they buy, and
they want these customized products right away, not in two to six months. For
many purchases, not even two to six weeks is fast enough.

E-Commerce and Air Express
The rise of e-commerce further heightened time-based competition and the
importance of airports. As late as 1995, sales through the Internet were
essentially zero. By 1999, U.S. Internet-based business-to-consumer (B2C) sales
alone had grown to nearly $7 billion, skyrocketing to over $70 billion in 2004, a
50 percent increase over 2002 compared to a 9 percent increase in total U.S. retail
sales (U.S. Department of Commerce, 2004). According to Forrester Research,
166 million packages were shipped in 1999 by Internet retailers (e-tailers), with
approximately 70 percent going by expedited delivery. By 2003, e-tailers were
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shipping 1.1 billion packages annually. This has grown to nearly 2 billion
packages in 2006.
Despite the death of thousands of “dot coms” between 2001 and 2004, it is
near consensus among economic and business forecasters that e-commerce will
flourish in the future. Most of this explosive growth is expected to be businessto-business (B2B), supply-chain transactions where materials and components
will be ordered through the Internet and quickly shipped to next-stage
producers. Manufacturers already are able to electronically access an
international network of suppliers in order to acquire the best-quality materials
and parts at the lowest possible price. The introduction of e-marketplaces
(auctions, aggregators, bid systems, and exchanges) is greatly expanding B2B
e-commerce: Forrester Research estimates that e-marketplaces currently account
for up to two-thirds of B2B supply-chain transactions, depending on the
industry, capturing 42 percent of online industrial trade and an average 28
percent of all business to business trade. Many suggest that with the widespread introduction of Enterprise Resource Planning (ERP), these e-commerce
figures will go much higher in the near future.
The expansion of the B2B e-commerce and direct-to-customer Internet
orders has placed a particular premium on speed and reliability in the delivery
process. To meet these new imperatives in order fulfillment, e-commerce
distribution centers are being built near air express hubs that have speedy,
Proprietary and Confidential.
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reliable shipping networks. Air express hubs actually extend the business day
for e-commerce and other forms fulfillment by allowing shippers to take orders
for expedited national or global delivery as late as 11:00PM. Dozens of such etailers have located their fulfillment centers near Memphis International Airport
to leverage FedEx's world-wide air express services. The same trend holds for
Louisville International Airport and Indianapolis, where numerous companies
have also sited e-commerce and other fulfillment centers near these air express
hubs.
Complementing airport-linked fulfillment centers are flow-through
facilities for perishables (either in the physical or economic sense), just-in-time
supply-chain and emergency parts provision centers, and reverse logistics
facilities for the repair and upgrade of high-tech products such as notebook
computers and mobile phones. The clustering of such time-critical goods
facilities near air-express airports is stimulating further expansion of air cargo,
less-than-load (LTL) trucking, freight forwarders, and third party logistics
providers (3PLs) along major highways with quick accessibility to these airports.
Speedy, reliable delivery of products over long distances has become so
critical to the new economy that air commerce is quickly becoming its logistical
backbone. According to the International Air Cargo Association, forty percent of
the value of world trade now goes by air, and the percentage is steadily rising.
Air logistics, which includes air cargo, air express, and their supporting logistics
Proprietary and Confidential.
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services represented a $250 billion industry in 2006. It is expected to nearly triple
by 2025, while international air-express shipments are expected to increase at
least four-fold during this period (Boeing Company, 2006).
Already, air cargo and air express are the preferred modes of international
shipping of higher value to weight B2B transactions in microelectronics,
automobile electronic components, aircraft parts, mobile telephones, fashion
clothing, pharmaceuticals, optics and small precision manufacturing equipment,
as well as many perishables such as seafood and fresh cut flowers. (See the
global supply-chain model of Dell Computer's Texas facilities in Exhibit 1.3.)
Even lower value to weight B2B product distribution including fashion apparel
and seasonal toys are becoming time-sensitive and increasingly shipped by air.
The growing importance of air commerce to the U.S. economy is
illustrated in Exhibit 1.4. It shows that by 2005, the value of U.S. exports by air
substantially exceeded the value of exports by vessel. When detailed industry
groups were broken out, new economy sectors such as microelectronics,
pharmaceuticals, and medical devices had more than 80 percent transported
globally by air. Such industries, as will be described later, are increasingly
gravitating to major airport areas.
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II. The Importance of Air Passenger Service
Not only time-sensitive goods-processing and distribution facilities are being
drawn to locations near major airports. As the world’s service economy also
shifts into fast-forward, these airports are becoming magnets for regional
corporate headquarters, trade representative offices, and professional
associations that require executives and staff to undertake frequent long-distance
travel. Airport access is likewise a powerful attraction to information-intensive
industries such as consulting, advertising, legal, medical, and financial services,
data processing, accounting and auditing, which often send out professionals to
distant customers’ sites or bring in their clients by air. This has been particularly
the case at commercial airline hubs such as Memphis which offer greater choice
of flights and destinations, more frequent service, and more flexibility in
rescheduling.
The accessibility commercial air passenger hubs has become essential to
attracting business meetings and conventions, trade shows, exhibitions and
merchandise marts.
High-tech industries and airports also increasingly reinforce each other.
With intellectual capital supplanting physical capital as the primary factor in 21st
century wealth creation, time has taken on heightened importance for today’s
knowledge workers as has the mobility of these workers over long distances.
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Research in the U.S. has shown that high-tech professional workers, for example,
travel by air at least 60 percent more frequently than most other professionals
(Erie, Kasarda, McKenzie, and Molloy, 1999).
Some observers have suggested that advances in Internet access,
videoconferencing, and other distributed communications technologies will
diminish the need for air travel. The evidence indicates that telecommunications
advances often promote additional air travel by substantially expanding longdistance business and personal networking that lead to future face-to-face
meetings. (See Business Week, August 20–27, 2007 cover story “The Future of
Work” for illustration of this.)
Others have suggested that prolonged global economic downturns
exacerbated by catastrophic events such as 9/11 and the constant threat of
terrorism, as well as contagious disease outbreaks such as SARS will
permanently diminish air commerce, in general, and business travel by air, in
particular. This does not seem likely since the business imperatives giving rise to
the growth of air commerce and business travel (speed, mobility and global
access) are increasing in importance. From 2004 to 2006, air cargo and air
passenger travel rebounded strongly from their 2001 to 2003 cyclical dips and are
forecasted to grow substantially in the decades ahead.
There are also those that contend that rising jet fuel prices or greenhouse
gases will limit future growth if air commerce and , hence, airport-linked
Proprietary and Confidential.
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development. This has not happened thus far and, in my opinion, is unlikely to
slow forecasted aviation growth. Moreover, significant advances are in the
works on more fuel efficient jet engines which reduce emissions while aircraft
manufacturers, airlines, and airports have commence all-out efforts to reduce
aviation's carbon footprint.
The current 4.1 billion passengers traveling annually world-wide are thus
conservatively forecasted to grow to over 8 billion within 15 years, with air cargo
projected to grow at an even faster rate, nearly tripling. In the U.S., the FAA
forecasts that over 1 billion passengers will board commercial aircraft annually
by 2015. Adding in likely growth of air taxis and very light jets, there is strong
reason to believe that the 21st century will indeed become known as the aviation
century.

III. Economic Impact and Job Creation at Selected U.S.
Airports
Nowhere is the impact of airports becoming greater than the centerpiece of the
new economy—high-tech. With this sector’s supply-chains and employees
increasingly geared to speed, connectivity, mobility, and global access, extensive
air service has become essential to the location of many information and
communications technology (ICT) firms and other high-tech facilities. Clusters of
ICT and high-tech companies are therefore locating along major airport
Proprietary and Confidential.
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corridors, such as those along the Washington, D.C. Dulles Airport access
corridor in Northern Virginia and the expressways leading into and out of
Chicago’s O’Hare International Airport. Dulles’s and O’Hare’s experiences are
being replicated across the U.S., and throughout the world with centrality in
aviation networks (i.e., serving as a major hub) becoming a primary predictor of
an area’s high-tech job growth.
Regarding overall economic development, numerous studies from the
U.S. and around the world document the remarkable impact of larger airports on
urban economies. To note just a sample in the U.S.:
• Los Angeles International Airport (LAX) is responsible for over 400,000
jobs in the five-country Los Angeles region; 80 percent of which are in
LA County, where one in 20 jobs was found to be tied to LAX. The
airport generates $61 billion in regional economic activity, which
translates to $7 million per hour.
• As will be detailed later, Dallas-Ft. Worth International Airport has
become the primary driver of Metroplex’s fast-growing economy. Major
commercial development has occurred around the airport's peripheries
and outward. For example, the number of companies located within the
dynamic Las Colinas area, just to the east of the airport, has expanded to
more than 2,000 and includes Abbott Laboratories, AT&T, Exxon-Mobil,
GTE, Hewlett-Packard, and Microsoft.
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• In the 26-mile commercial corridor linking Washington, D.C.’s two
major airports—Reagan National and Dulles International—
employment grew from 50,000 in 1970 to nearly 1 million by 2006.
Among the companies located along the airport corridor near Dulles are
America Online, Computer Associates, Nextel Communications, Cisco
Systems, and EDS. So substantial has development been around the
airport that the metropolitan Washington Airport Authority recently
purchased 400 acres outside the fence but adjacent to its 400 acre air
cargo complex for joint development with a private master developer.
• Ontario California International Airport, which is the west coast
regional air express hub for UPS, with a strong FedEx presence as well,
has been the engine of major growth in Southern California's Inland
Empire. Over 10 million square feet of logistics and distribution space
have been added annually around the airport and along nearby I-10 and
I-50 Interstates. Now class A office clusters and tourist attractions are
following.
The impact of airport-induced job growth on land use in the vicinity of
airports is likewise substantial. Recent research at UNC's Kenan Institute of
employment growth in the suburban rings of U.S. metropolitan areas showed
that areas within six miles of airports are adding jobs much faster than the
overall job-growth rate of the suburban ring within which the airport was
located. While most of the employment is concentrated near the airport or along
major connecting highways within 15 to 20 minutes of the airport, research at
Massachusetts Institute of Technology’s International Center for Air
Proprietary and Confidential.
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Transportation documents that impacts occur up to 60 miles from airports with
air connections significantly facilitating a region’s access to suppliers, markets,
ideas and capital (EconSouth, 2003).

IV. The Rise of the Aerotropolis
Emerging corridors, clusters, and spines of aviation-linked businesses are giving
rise to a new urban form—the Aerotropolis—an airport-integrated region. The
airport functions as a multi-modal transportation hub and commercial nexus of
this diffuse urban region, analogous to the function central business districts
(CBDs) play in the traditional metropolis (see Exhibit 1.5 for a generic
illustration). Indeed, under the rubric of Airport Cities, some of these airports
have assumed the very same roles of metropolitan CBDs by becoming regional
intermodal surface transportation nodes and significant employment, shopping,
meeting and entertainment destinations in their own right.
Reflecting the new economy’s demands for connectivity, speed and
reliability, the Aerotropolis is optimized by corridor and cluster development,
wide lanes, and fast movements.
Although most aerotropolises have so far evolved largely spontaneously
—with insufficient transportation infrastructure or previous nearby development
often creating arterial bottlenecks—in the future many will be improved through
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strategic infrastructure planning. (In the next chapter, I shall discuss
transportation access specific to MEM and needed improvements.) For example,
at full future development, (as was illustrated in Exhibit 1.5), dedicated
expressway links (aerolanes) and commuter rail (aerotrains) will efficiently
connect airports to nearby and more distant business and residential clusters.
Special truck-only lanes should be added to airport air cargo areas, airport
expressways and nearby interstate highways, as should be improved highway
interchanges to reduce congestion. Seamlessly connected multi-modal
infrastructure will accelerate transfers of goods and people, improving transport
system effectiveness and further influencing land values, business development,
and resulting urban form. While such infrastructure development at and around
MEM is years away, the roadway and especially commuter rail planning process
needs to commence immediately and appropriate land reserved before on-going
property development precludes such critical future infrastructure.
The metric for determining future land value and particular business
locations will be time-cost access to the airport and the airport's connectivity to
distant markets. Over time, firms of various types will bid against each other for
airport accessibility predicated on the utility each gives to the related
combination of time and cost of moving people and products to and from the
airport and the extensiveness of the airport’s flight networks to national and
global markets (the latter a particular benefit to Memphis). Land values, lease
Proprietary and Confidential.
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rates, and commercial use will no longer be measured by traditional bid-rent
functions that decline linearly with spatial distance from the primary node (here,
the airport) but by the time and cost of moving goods and people to and from the
airport from alternative sites via connecting highway and high-speed rail
arteries.
To many, this new land use and structure may appear simply as
additional sprawl along main airport transportation corridors. Yet, the
aerotropolis is actually a highly reticulated system based on time-cost access
gradients radiating outward from the airport. In short, the three
“A’s”(accessibility, accessibility, accessibility) will replace the three “L’s”
(location, location, location) as the most important industrial and business
location organizing principles. Of course, accessibility and location are closely
related.
Airport-linked commercial clusters and spines are already taking on
distinct spatial form around major international gateway airports such as
Chicago O’Hare, Dallas-Ft. Worth, Miami, New York Kennedy, WashingtonDulles, Hong Kong International, Korea’s Incheon, London Heathrow, Paris
Charles de Gaulle, Amsterdam Schiphol, and Dubai International. In the United
States, even small and mid-size airports—such as Alliance Airport, near Ft.
Worth, Texas (FedEx), and Ontario, California Airport (UPS)—are generating
mini-aerotropolises in the form of airport-linked business cluster and spine
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development. For example, Alliance Airport alone has attracted over $4 billion
in commercial investments since 1994 to its 16,000-acre development area.
Similar development is beginning at Hahn Industrial Airport about 100 miles
west of Frankfurt, Germany.
Those in the air express and air cargo industry know that the battle for air
freight is won on the ground—not the air—with good highway connections key.
This is why most of the leading air express and air cargo airports also have
excellent expressway links and on-site or nearby truck cross-docking facilities.
These highway/air cargo synergies are often reinforced by excellent nearby
intermodal rail facilities and sometimes by good waterborne movements, making
a handful of airport regions like Hong Kong, Korea's Inchon, and Memphis
quadramodal (air, highway, rail, and water transit) . The following section
elaborates the multi-modal air logistics/Aerotropolis synergies utilizing specific
cases of airport-driven development in the U.S., Asia, Europe and the MiddleEast.

Selected Airport Cities and Aerotropolises in Evolution
In addition to Memphis, there are three other airport regions in the United States
that are pursuing aerotropolis development initiatives: Dallas–Fort Worth,
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Denver and Detroit. I will summarize their existing and planned commercial
components in order.

Dallas–Fort Worth
DFW is the cornerstone of Metroplex, the fastest growing region of Texas (see
Exhibit 1.6). It's regional economic impact is estimated to be $19 billion in 2006.
The airport property itself is enormous—18,000 acres, covering parts of 4 cities
and two counties, and exceeding the size of Manhattan Island. Airport officials
plan to take advantage of the airport's vast size by developing nearly 6,000 acres
for commercial use over the next 20 years.
Airport property development is targeted to six key areas as shown in
Exhibit 1.7. Two are for planned air cargo expansion (East Air Cargo, which has
hundreds of developable acres, and West Air Cargo which anchors most current
cargo facilities). With DFW's 2006 cargo throughput standing at 758,000 metric
tons, it has a long way to go to catch up with Memphis' 3.7 annual metric tons,
but it is pursuing cargo growth aggressively. In particular, Airport management
is pressing hard for additional wide-body passenger and cargo flights to Asia
(especially China) and to Europe. They have also formed partnerships with
commercial real estate firms such a Trammell Crow and air cargo oriented REITs
such as AMB to construct “high velocity flow-thru” cargo facilities in the west
cargo area. Such large commercial real estate companies not only have expertise

Proprietary and Confidential.

22

in state-of-the-art cargo facility development, but they also bring with them a
rich network of potential cargo and other commercial tenants.
International Commerce Park (see Exhibit 1.8) is targeted to light
industrial, freeway commercial, and flex office development. It currently has 264
acres leased with 115 remaining for industrial/commercial development.
A retail/hospitality/entertainment complex is planned on the northwest
corner of the airport. Covering nearly 200 acres it will contain mixed use retail,
restaurants, garden offices, a hotel and entertainment facilities (see Exhibit 1.9).
Bear Creek Office Park is an 1,800 acre tract with open space amenities
being marketed primarily as a corporate campus site (see Exhibit 1.10). Because
of natural streams and floodplain in this park, substantial open space must be
maintained. The land-use plan thus calls for two 18 hole championship golf
courses along with wildflower meadows and heavy tree cover. It is felt that this
environment will be optimal for office development just minutes from the airport
terminals, with open-space amenities desired by today's knowledge workers. A
smaller amount of shielded light industrial and mixed use development may also
be in this large tract's future.
Passport Park is a 600 acre hybrid development at the southeastern end of
the airport (see Exhibit 1.11). Designed to be DFW's southern gateway this
mixed-use development is proposed to accommodate everything from big box
retailers to supporting specialty retail and restaurants to light industrial and
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garden office development. Like other airport property that falls in
municipalities(here Irving and Euless) property taxes are shared between the
airport and the municipalities. Plans calls for an aesthetic, natural environment
between buildings with established trees and native landscaping.
In addition to a substantial amount of terminal retail, hotels have become
pivotal to DFW's airport city environment. These include the Hyatt Regency
DFW and the new Grand Hyatt attached directly to its largest passenger
terminal. A third Hyatt is planned for Passport Park. Today, 65 percent of
DFW's revenue comes from non-aeronautical activities.
Large airport hotels featuring meeting rooms and concierge business
support services are increasingly acting as virtual headquarters for new economy
firms and are shaping a new urban style. This is highlighted from the following
paragraph extracted from the August 20-27, 2007, issue of Business Week on the
future of work.
The fact that virtual connections still need to be balanced with face-to-face
contact places the airport squarely in the path of modern urbanism. Consider the
experience of Sage Software Inc., a $1 billion company which sells software to
help businesses run better. It has 30 locations throughout the U.S., the result of a
nine-year acquisition spree, but no headquarters. So its eight-member executive
team, scattered from Tampa, Fla., to Irvine, Calif., fly once a month to Dallas.
There they check into the Grand Hyatt DFW in terminal D for two days of
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meetings. Everyone can get there for a 1 p.m. start, work until 6 p.m., get dinner
together, and then work all day the next day until 5 p.m., when they run for the
next flight home.
While DFW is evolving as a new urban core of Metroplex, its economic
reach and impact extends many miles out along nearby Interstates and
expressways. Two excellent examples of this are Infomart and Market Center,
both of which are located on the I-35 corridor to DFW. Infomart is a huge, ultracontemporary merchandise mart for information and communication technology
(ICT) companies. Market Center—a cluster of six large buildings that contain
nearly seven million square feet of display space for fashion clothing and home
merchandise—is the world’s largest wholesale merchandise mart. Hundreds of
thousands of buyers and vendors fly into Dallas annually to conduct business at
Infomart and Market Center. In 2005, Market Center alone attracted buyers and
vendors from all 50 U.S. states and 84 countries, who purchased 300,000 airline
seats and filled 720,000 nearby hotel rooms while conducting an estimated $7.5
billion in wholesale transactions.
The airport has been a major factor in attracting nearly 20 Fortune 500
corporate headquarters to the broader airport region including five major
Fortune 500 headquarters to Las Colinas just east of DFW. This 12,000 acre
airport-linked community has 21 million sq. ft. of class A office space, 8.5 million
sq. ft. of light industry, 1.3 million sq. ft. of retail, over 13,000 single- and multiProprietary and Confidential.
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family residences, 3,700 luxury and business-class hotel rooms, 75 restaurants,
and 2 championship golf courses. Dedicated light rail to DFW and to downtown
are being developed.
Future regional passenger rail to DFW will be an important and
integrating feature of the broader airport region with longer-term sustainability
implications to reduce airport area congestion. Exhibit 1.12 illustrates planned
routes of future light rail, commuter rail and high-speed rail lines that will feed
into DFW's terminal stations. As is common in Texas, nothing is planned and
developed in a small way. What impresses me, though, is the recognition by
airport management and airport-area planners of the growing importance of
aesthetics and environmental amenities. It doesn't hurt either to be flush with
cash, as DFW is, as a result of 1 trillion cubic feet of natural gas being tapped into
under its property by Chesapeake Energy.

Denver International Airport
DIA is the nation's newest major airport, opened in 1995 in the middle of 300
square miles of mostly undeveloped open prairie. The airport itself covers 33,000
acres (53 square miles) and is the third most spacious in the world. The objective
of its planners from the start was not just to construct a world-class airport, but
to have it drive economic development throughout its vast surrounding airport
area as well as be a major factor in revitalizing downtown Denver. This
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surrounding area, according to the DIA Partnership, a public-private consortium
promoting and facilitating airport region development, is to have it evolve into a
full-service city (“Aeropolitan” as the Partnership dubs it) complete with office,
medical, research, retail, hospitality and entertainment components.
With excellent highway access to downtown Denver (24 miles to the
southwest) and other growing regional economic nodes, the broad airport area is
already the home to over 300,000 residents and 184,000 workers, with an annual
payroll of over $7 billion. Exhibit 1.13 shows current and planned developments
in the DIA airport area.
Most of DIA's 33,000 acres are criss-crossed with existing and planned
taxiways and runways (including an existing runway three miles in length) so
relatively little development has occurred on its property. Most is concentrated
in the southern portion, home to DIA's passenger and cargo terminals. Its
Jeppesen passenger terminal provides a wide range of retail services and
restaurants and bids are just being let for a 600 room luxury hotel connected to
the terminal.
Despite being a hub for both United Airlines and Frontier Airlines and
served by all major air express carriers, DIA has had difficulty being competitive
for air cargo. In fact, over the past six years DIA's cargo tonnage has dropped
consistently from 500,000 tons in 2000 to just over 300,000 tons in 2006. Such is
not the case for passenger traffic which has risen rapidly over the past ten years
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to 47 million enplanements in 2006, making the airport the fifth busiest in the
U.S. and the tenth in the world.
Commercial development in the area near the airport, however, has not
been as fast as planners initially expected. Small clusters of hotels, retail and
offices have formed along airport corridors along with the $4.7 billion
Fitzsimmons Bioscience campus. Significant commercial developments closest to
the airport are either beginning or currently being planned. Let me describe two
that I am familiar with to give a sense of the nature of this development.
The first, known as High Point, is a 1,700 acre mixed-use commercial and
residential complex just outside the southwest boundary of the airport. High
Point will contain 10 million sq. ft. of office space, over half a million sq. ft. of
upscale retail, and a 505 room, $185 million conference resort. The 12-story
conference center, constructed of stone, stucco and glass, will be designed
“Rocky Mountain-style” with natural plateaus and rock outcroppings. In
addition, an 18 hole championship golf course will be developed at High Point
along with 1,600 houses, 1,400 of which will be “new urbanism” style multifamily row residences. Plans also include a substantial medical/educational
campus and a community civic center. Exhibit 1.14 presents the master plan for
the 1,700 acre High Point project.
The second illustrative project in the works is presently designated
DIA 1287. It covers 1,287 acres directly south of DIA's cargo and air express
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complex and is being planned to leverage this complex. Current plans call for
the property to house third-party logistics, flextech, and e-commerce fulfillment
facilities, plus separate sections for retail, hospitality and offices.
There are numerous other 1,000+ acre undeveloped tracts of land
surrounding or quite near DIA that will likely be developed over the next 10 to
20 years as airport-linked commercial clusters. In fact, given that the airport area
is largely undeveloped and in the path of the Denver metropolitan area eastward
expansion, the 300 square mile DIA airport area is forecasted to grow at a rate at
least double that of the overall metropolitan area with a forecasted population of
558,000 in 2025 and a total employment base of 427,000.
Facilitating this expected expansion will be a commuter rail line
(FasTracks) connecting downtown Denver and other east Denver County
economic nodes directly to DIA's passenger terminal. FasTracks is expected to
be operational in 2014 and to provide a major boost to airport region commercial
development (see Exhibit 1.15).

Detroit Region
Detroit leadership is clearly aware that they are spiraling down economically
and that bold steps must be taken to overcome the likely continuing decline in its
automotive manufacturing sector and other traditional industries. In a regional
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assessment of its assets to compete in the new economy, one clearly stood out—
the region's aviation connectivity.
Detroit Metro Airport (DTW) is the sixth busiest airport in the U.S. in
terms of takeoffs and landings serving 145 nonstop destination in the U.S.,
Europe, Asia, and Latin America. Seven miles from DTW is Willow Run Airport
(Detroit's original municipal airport) that has become a significant air cargo
airport that is home to numerous charter cargo airlines, including the nation's
leading on-demand heavy-lift cargo carrier.
Just to the south of DTW's runways and along and near the NAFTA I-94
corridor connecting DTW to Willow Run ,the assessment showed that there were
25,000 acres of undeveloped land (see Exhibit 1.16). A public-private leadership
group was formed (now called the Detroit Region Aerotropolis Steering
Committee, similar to Memphis' Aerotropolis Leadership Committee) to
encourage zoning and development plans to leverage the two airports to attract
new industry to the broader airport area and serve as a nucleus of renewed
regional economic development and business competitiveness.
Over the past three years I have given a number of presentation to this
group on the aerotropolis concept. From these presentations, the steering
committee put together Exhibit 1.17 which illustrates how my generic model
might be adopted to specific commercial and residential land uses, including the
creation of a ring road with two aerotropolis corridors (I-94 and Ecourse Road).
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The I-94 corridor is also the main connecting highway between Ann Arbor
and downtown Detroit of which the areotropolis region falls in-between. The
Committee hopes to leverage the substantial biosciences and medical device
development along the highway between the airport and Ann Arbor and the
advanced manufacturing research and development on the portion of I-94
connecting the airport to downtown Detroit.
In early 2006, the University of Michigan School of Architecture and
Design along with participation from the MIT and Wharton design and business
schools conducted a Detroit Region Aerotropolis Charrette, involving over 100
faculty and graduate students. Since pictures may each say 1,000 words,
Exhibits 1.18 to 1.21 are summary renderings of the outcome of the charette.
These outcomes include: (1) cross-jurisdictional planning with emphasis on
green space/aesthetics and building standards, especially gateways and along
major airport connecting roads, (2) clearly defined aerotropolis subareas for
developing or redeveloping with a few early successes generated, (3) aviationthemed public art at gateways, (4) emphasis on cluster rather than strip
commercial development along airport corridors, and (5) preservation or
reclamation of green space. Where possible “new urbanism” live/work
environments should also be created to foster sense of neighborhood or
community with efficient public transit (including regional commuter rail) to
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add convenience and reduce road congestion, and define the aerotropolis core
area (see Exhibit 1.23).
One of the issues that concerned the Aerotropolis leadership group was
how to overcome the image of Detroit as an unattractive, old industry “Rust
Belt” region. Most commercial development around DTW neither effectively
leveraged the connectivity the airport offered, nor was it physically attractive—
much of it being clusters of less expensive hotels and strips of conventional small
stores and service establishments (convenience, gas station, auto body shops,
adult), with some older factories and warehouses along the connecting
highways.
When 1,300 acres just south of DTW was acquired by the airport authority
and Wayne County for noise mitigation for the fifth runway, plans were drawn
up to use this as a new image-building gateway to DTW to signal Detroit's
emergence into the new 21st century economy. Designated as the Pinnacle
AeroPark, its physical layout, green space, and commercial facilities provide a
much more appealing and contemporary “front door” to the Detroit region by
air travelers (see Exhibit 1.24)
The project is designed with the physical features, site amenities, and
support services to attract and support clusters of research and high tech firms,
Class A office buildings, value-adding logistics and transformation centers as
well as exhibition, education, and meeting facilities in an aesthetically pleasing
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and functionally integrated fashion. Amenities and support services proposed
include, among others, luxury hotels, conference facilities, fitness centers, a
championship golf course, jogging and biking trails, upscale shopping,
restaurants, and a high-speed telecommunications infrastructure.
Wayne County, the initiator of the project, is envisioning the Pinnacle as a
“business location with wings” fully leveraging the project's propinquity to
Metro Airport to provide tenants and users with excellent national and global air
access. Their assumption is that time-pressed executives and professionals
whose responsibilities require frequent travel to branch facility, partner, or client
sites will have access in minutes to DTW's passenger terminals for day and
possibly even half-day business trips. Firms who frequently bring in their clients
by air for meetings, presentations or direct service can host them with one day
round trips, avoiding the costs of overnight stays. Those clients or colleagues
needing to remain for longer periods will have available, convenient on-site
amenities such as first-class hotel accommodations, golf, fitness centers, and
quality restaurants and shopping. These amenities would also be available to
international or other long-distance travelers connecting through Metro and as
an attractive “airport city” destination for local residents.
To attract high-tech goods-processing firms, supply-chain management
and value-adding logistics service providers will be targeted. As the FedEx hub
at Memphis has demonstrated, in many new-economy industries, hours and
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even minutes are of critical importance to meeting market objectives. Examples
here include medical and pharmaceutical laboratory testing facilities, organ
banks, and lost credit card reproduction, all of which depend on rapid national
and global shipping turn-around.
To appeal to today’s knowledge-workers and new economy industries,
the Pinnacle plans to blend efficient business form and function with on-site
amenities. Carefully planned and aesthetically integrated clusters of flex-tech,
research and development, clean light manufacturing, and value-adding
logistics/transformation (as opposed to big-box warehouse and distribution)
facilities will radiate from the core. These facilities, which will be developed
following covenants, restrictions, and quality construction design standards, will
have contemporary, architecturally appealing facades with buildings
interspersed with biking and pedestrian trails. The Pinnacle’s distinctive
roundabout serving as the town center, landscaped green space, and campus-like
clusters of commercial facilities will be highly visible to millions of U.S. and
international passengers flying into and out of Metro each year, acting as a
reinforcing 21st century visual complement to the new $1.2 billion McNamara
terminal that most will pass through (see Exhibit 1.25).
Numerous studies have documented that knowledge-workers and their
high tech firms frequently seek architecturally distinctive, planned campus-like
settings that are relatively self-contained and provide green space and
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opportunities for active recreation. Incorporating such land use,, the Pinnacle
hopes to set the standard for Detroit Region Aerotropolis development and go a
long way toward transforming the commercial use of the airport area. Its
planned site design, architectural features, and anticipated commercial tenants
would no doubt markedly improve the appearance of the airport area while
helping change southeastern Michigan's image from a region of traditional
manufacturing to a location for high tech firms.
In terms of commercial use, initial Pinnacle planning shows
approximately 25 million square feet (576 acres) devoted to “flex tech” buildings
that will enable customized allocation and periodic reallocation of
administration, research, laboratory testing, engineering, production, and
materials processing either under one roof or in one concentrated area.
Approximately 4.7 million square feet (109 acres) are allocated for value adding
logistics/transformation facilities that conduct supply chain management,
kitting, sequencing, reconfiguration as well as information technology functions
for tracing and tracking goods flows around the world. There are also 3.6 million
square feet (83 acres) allocated for commercial development, and 2.9 million
square feet for Class A offices. The remaining acres are designated for
landscaped open space, recreation, and rights-of-way (see Exhibit 1.26).
At full development, phased over an estimated 15-year time-frame, the
Pinnacle is expected to generate approximately 25,000 full-time jobs, including
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13,000 in office, research, and technology, 7,500 in logistics, and 4,300 in
retail/commercial. It is anticipated that this project will evolve into the central
business district (or airport city) of the broader Detroit Region Aerotropolis.

Kansas City
Kansas City International Airport (KCI) encompasses 10,200 acres in a low
density suburban setting, 20 miles northwest of downtown Kansas City. In 2006,
the airport had just over 10 million passengers and handled about 130,000 metric
tons of cargo; small by major city airport standards.
For the three decades since KCI opened it has been counted upon to
attract business and drive economic development in the northern part of the
metropolitan area. Yet, in the eyes of many, results have been disappointing.
Airport-linked commercial development has been slow to evolve. Most of the
10,000 acres that fall within KCI's boundaries remains vacant despite the fact that
nearly the entire airport has been designated as a Foreign Trade Zone.
Moreover, even with its excellent highway connectivity, only a handful of
distinct KCI-linked business clusters can be identified in its outlying reaches.
Initial planning for a KCI aerotropolis three years ago included combining
existing commercial development just east of the airport with proposed new
development that will constitute the KCI Business District, or core Airport City
(see Exhibit 1.27).
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With the KCI Business District (Airport City) established, clusters of hotel,
retail, office, industrial logistics, and residential units are anticipated to develop
outward from the airport along nearby interstates and state highways.
According to Kansas City area officials, there are approximately 10,400 acres of
industrial/office park development (off-airport) in the airport area
recommended land use plan. Development proposals are in place on 3,200 acres
and these plans provide: 14.5 million square feet of office, 17.8 million square feet
of logistics/industrial and 2.6 million square feet of retail. Hotel clusters and
mixed-use residential are also planned. Combined commercial and industrial
development is expected to employ 90,000 workers. Exhibit 1.28 illustrates the
type of Aerotropolis development which would be expected to occur near KCI
over the next five to ten years.
A major inside-the-fence business park, known as KCI Business AirPark,
has also been planned and is going to be developed by Trammell Crow on 640
acres in the southeastern sector of the airport (see Exhibit 1.29). It is designed to
simultaneously leverage the aviation and air cargo infrastructure of KCI along
with its nearby highway systems to provide time-sensitive manufacturers,
distributors, and logistics service providers with efficient sourcing, production,
and distribution. Initial industry targets are high tech (especially
semiconductors), aerospace components, cargo distribution and third-party
logistics providers.
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The site is divided into four development areas. The first two (the
airfreight and hanger areas) were directly tied to the primary airport functions.
As such, they are purposely isolated from other uses to provide a greater
measure of security. The other two areas provide for a more standard office
distribution and industrial development. The site area , building area and
building type are illustrated and detailed in Exhibit 1.30 and the table below.
Development
type
Airfreight

Site
area
300 acres

Building
area
2,240,000 sq. ft.

Building
type
2 story

Maintenance/Hanger

65 acres

462,000 sq. ft.

1 story

Office/Distribution/Industrial

207 acres

1,763,300 sq. ft.

1 story

Office

69 acres

1,254,500 sq. ft.

2 & 3 story

At present, master developer Trammell Crow is still evaluating target
firms and, to my knowledge, none have been sited. While optimism remains
with airport management and local officials, the thirty-year history of limited
airport area development shows that aerotropolis formation does not always
occur at and around airports, even if sufficient open land exists. In particular,
aviation connectivity to national and international markets must reach a critical
mass for substantial airport-driven development to occur and be sustained. This
has proven to be the case in numerous other locations in the U.S., especially
cargo-oriented airports such as North Carolina's Global TransPark and the
Southern California Logistics Airport in Victorville, about 100 miles east of Los
Angeles.
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Asia's Airport Cities and Aerotropolises
Asia is leading the way in airport city and aerotropolis development. One key
reason is that their airports are newer with many constructed on greenfield sites.
This enables officials to design and develop them and their surrounding areas
consistent with the new roles of airports in the local and global economy. Asian
airports also can be planned by powerful government bodies that simultaneously
control the development process of the airport and its environs with few social or
environmental constraints. Below, I elaborate three leading examples: Hong
Kong, South Korea's Incheon, and Singapore.

Hong Kong International Airport
Hong Kong International Airport (HKIA) is an exemplary airport citiy and
aerotropolis in evolution. Its 1,258 hectare (2,700 acre) site was created in the
mid-1990s by leveling two small islands and reclaiming land from the sea. The
airport opened in July 1998 with a total project cost of US$20 billion, including a
26 miles multi-lane expressway and modern airport express train to both
Kowloon and Hong Kong Island.
Three commercial districts adjacent to or near HKIA’s terminal and
runways are well along in development (see Exhibit 1.31). The 70 acre South
Commercial District is composed of logistics facilities, including (1) Tradeport
Hong Kong Ltd., constructed and operated by an international consortium of
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Asia and European Partners, (2) HACTL’s Super Terminal 1 (the world’s largest
stand-alone air-cargo and air-express facility with a gross area of 2.7 million sq.
ft), (3) the 2 million sq. ft. Asia Air Freight Terminal, and (4) a 1.4 million sq. ft.
mixed-use freight-forwarding warehousing and office complex. DHL has just
opened its Asia air express hub in this zone, as well, with Cathay City (a major
aviation-linked office complex) developing nearby, (see Exhibit 1.32 showing
Cathay City under construction next to the HACTL super cargo terminal and
Tung Chung New Town in the background).
The 52 acre East Commercial District is being developed as an office park.
It will have gross floor area of 3 million sq. ft. targeted to regional corporate
offices and air travel-intensive professionals. The 125 acre North Commercial
District is the Airport City’s signature development zone, known as SkyCity.
The 10 million sq. ft. commercial development is adjacent to the passenger
terminal and served by the airport express train. SkyCity’s master planner,
Skidmore, Owings & Merrill, designed it as a commercial destination for
working, shopping, meeting and trading (see Exhibit 1.33).
SkyCity’s first phase opened in late 2006 and contains SkyPlaza, a
multipurpose commercial complex connected to the passenger terminal and the
airport express train station. The lower floors of SkyPlaza provide a 300,000 sq.
ft. retail center, including an IMAX 3D theater (see Exhibit 1.34). Above this
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podium is class A office space with a total gross floor area of another 300,000
square feet.
SkyCity’s first phase development also includes a 2 million sq. ft.
international exhibition center (Asia World Expo) with full-time trade rep offices,
a China cross-boundary ferry terminal, a 600-room hotel, and a 9-hole golf course
that will go commercial in future phases (see Exhibit 1.35). These future phases
will consist of a business park, hotels, and leisure and entertainment facilities
developed in a pedestrian friendly and public-transit integrated way (see
Exhibits 1.36 and 1.37). Another 500-room hotel opened last year adjacent to
HKIA's passenger terminal, which houses 30 high-end clothing designer shops
along with over 100 other retail, food and beverage, and service outlets.
SkyCity will be the multimodal Central Business District of a far reaching
Hong Kong Aerotropolis. In addition to its Hong Kong Island and Kowloon
connections, it will be linked by the express train and highway to the nearby
Disney Theme Park that also opened on the airport’s island in 2006, about 10
minutes from the SkyCity (see Exhibit 1.38). The airport express train connects
as well within 5 minutes to Tung Chung, a massive new town housing 45,000
airport workers and their families, complete with schools, churches, shopping
and medical facilities (shown in Exhibit 1.32).
SkyCity is also seamlessly connected through high-speed turbo jet ferries
to the economically booming Pearl River Delta in southern coastal China. These
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high-speed ferries shuttle passengers, shoppers, workers, and tourists back and
forth between SkyCity and key Delta locations in 30 to 40 minutes. Such
connectivity to the mainland also exists from the South Commercial District
where logistics ferries link the District to the Delta’s main manufacturing centers,
shuttling parts and finished goods back and forth between the airport and the
mainland.
Further integrating HKIA with both Hong Kong and the Delta will be a
new expressway and rail bridge and tunnel linking Hong Kong to Macau and
Zhuhai on the mainland. This combination express/rail bridge is planned to
connect through the airport island (Lantau). It will not only enhance SkyCity’s
role as a destination for shoppers, tourists, traders and other business people
from Hong Kong and Mainland China but also solidify HKIA’s role as the
multimodal nexus of a highly expansive and growing Hong Kong aerotropolis.

Incheon: Korea’s Air City
Perhaps the most ambitious effort to develop an airport city and Aerotropolis is
taking place around South Korea’s new Incheon International Airport. At its
core is Air City, a set of multimodal commercial complexes being developed with
all the features of a modern metropolitan center: retail areas, office buildings,
logistics and high-tech manufacturing facilities, ICT functions and leisure
activities, a conference and exhibition center, as well as a mixed-use new town.
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Elaborate expressways, bridges and tunnels connect the airport to Seoul (42 miles
to the North) and to nearby islands, the latter forming an expansive commercial
and residential complex. A high-speed commuter rail line between downtown
Seoul and Incheon International Airport is under construction.
The airport property (15,000 acres) is considerably larger than most in
Asia. Opened in March 2001, Incheon was immediately among Asia’s major
airports in passengers and cargo. Its current master plan (with a 15-year
horizon) has commercial and residential development evolving through three
phases, creating an ever broadening and deepening urban expanse (see
Exhibit 1.39). The first phase (already complete) is an Airport Support
Community consisting of airport-related industries (primarily logistics),
commercial services, and housing for airport area employees and their families,
which total 100,000. The second phase (in process) involves expanding (both
spatially and functionally) the Airport Support Community while transforming
it into an International Business City. Around the airport, a 360 acre
international business center composed of four office complexes, a shopping
mall, convention and exhibition facility and two five-star hotels opened this year.
An additional 220 acre commercial project under development is the
Airport Free Zone. This international logistics and manufacturing zone became
fully operational in 2006. Both the International Business Center and Airport
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Free Zone are planned to double in space in the coming five years with the
population of Air City doubling, as well, to 200,000.
The third and most ambitious stage (The International Free Trade City) is
a full-blown aerotropolis tied together by an extended international free
enterprise zone (IFEZ). The IFEZ will encompass three islands, connected by
expressway bridges (man-made Songdo and Cheongra, along with Yeongjong
where the airport is located). A pivotal component in the Republic of Korea’s
plan to transform the country into the commercial and trading center of
Northeast Asia, IFEZ is being promoted as “Pentaport”—a combined airport,
business port, seaport, teleport, and leisure port.
The greater Incheon Aerotropolis has dual urban growth poles. The first,
Yeongjong Island, is its Air City, with development around the airport focusing
on aviation-oriented office functions, hotel, trade and exhibition facilities,
logistics, and tourism and leisure activities (see Exhibit 1.40). Two of the largest
are a 384-acre water park and a 250-acre fashion island immediately south of the
airport. The latter, being developed at a cost of $1 billion, is planned to be the
fashion mecca of Asia with state-of-the-art luxury outlets, hotels, and exhibition
space (see Exhibit 1.41).
Songdo Island will host the aerotropolis’ second urban growth pole, New
Songdo City, being created from scratch entirely on reclaimed land by Gale
International of New York City and Posco (South Korea's largest steel producer)
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in partnership with the Korean Government with financing through Morgan
Stanley, the World Bank, ABN Amro and Kookmin Bank. This 1,500-acre, $20+
billion project is the largest private development project currently underway in
the world. At full build-out in 2016, New Songdo City will have over 15 million
square feet of office and commercial space, more than 9,000 residences (mostly
condominium and town houses), a convention center, a cultural center, a central
park greenway, an 18-hole golf course designed by Jack Nicklaus, a state-of-theart medical facility, and an international school for children of expatriate workers
being planned by Harvard (see Exhibit 1.42).
Phase I of this mega-project commenced in 2005 and will include a 1
million sq. ft. retail complex, a 1,000 room hotel, a 65-story trade center, and 2,360
homes by the end of 2008. As an incentive to its developers, the Korean
government has agreed to construct a six-mile, six-lane bridge from New Songdo
City directly to Incheon International Airport and provide all utilities.
From the start of Air City crossing the airport property line to the
development of New Songdo City six miles away, the Korean government is
actively soliciting private-sector participation and foreign investment. Tax
holidays and other generous financial incentives along with the provision of
extensive infrastructure throughout the greater Incheon airport region are likely
to catalyze considerably more private-sector development throughout this
emerging Korean Aerotropolis.
Proprietary and Confidential.

45

Singapore Changi International Airport
Since commencing operation in 1981, Singapore Changi, 16 miles from
downtown Singapore, has been considered among the most efficient and
aesthetically pleasing airports in the world. The opening of its swank Terminal 2
in 1991 positioned Changi as an Asian leader in infusing passenger facilities with
modern retail and service functions. The Civil Aviation Authority of Singapore
(CAAS) has invested continuously to upgrade its two terminals and establish
them as commercial and leisure nodes of a relatively compact Changi Airport
City. A third terminal, costing $1.8 billion, is scheduled to open in 2008,
promising to have an even more extensive array of commercial and leisure
services.
Branding Singapore and providing a memorable experience to airport
users are key objectives to the ongoing modernization of the passenger terminals.
More than 100 retail outlets, many with Singapore or S.E. Asia themes, line
Changi’s concourses in a free-flow manner. Artwork and waterfalls exhibit a
sense of local history and natural beauty. Coffee shops and food outlets also
provide a local flavor, modeled after the facades of 1960s Chinatown, while
restaurants have open kitchens where passengers can observe cooks preparing
Singaporean dishes along with a variety of other international cuisines.
At the same time, Changi’s passenger terminals are state-of-the-art
technologically and in service amenities. They were among the world’s first to
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offer Wi-Fi access to passengers with laptops and high-quality surround sound
lounge seats with plasma and liquid crystal video equipment. Small group
movie theaters, sports and news viewing lounges, in-transit passenger sleeping,
massage and shower facilities, along with health and fitness clubs round-out
terminal commercial amenities. Passengers with a 5-hour layover can even take
a 2 ½-hour off-airport tour, including the downtown financial district and a bum
boat ride on the Singapore River. More than 60 percent of the airport’s revenues
come from non-aeronautical activities.
The limited amount of land surrounding Changi’s 2,600 acre airport
property has constrained landside commercial development. Connectivity to
downtown Singapore has therefore been enhanced by a newly opened subway
line that transfers travelers to the airport in about 20 minutes and a beautified
tropical expressway with excellent taxi service between the airport and the
downtown. The airport, airport expressway, and downtown are pristine, giving
visiting business people and tourists a highly favorable impression of the
Singapore city-state, a factor often noted in attracting international corporations.
To spice up its sometimes staid image, a large casino, hotel and entertainment
cluster is being constructed on reclaimed land near the expressway and close to
downtown.
As one of Asia’s leading tradeports, logistics is big business in Singapore,
accounting for 7 percent of the nation’s GDP. In 2001, CAAS along with
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Singapore’s Economic Development Board and the local government authority
created a 60 acre Free Trade Zone at the airport. Known as Airport Logistics
Park of Singapore (ALPS), the zone has been developed to house value-adding
third-party logistics providers, firms involved in assembling high-tech products,
and e-commerce fulfillment. With direct airfield access, a considerable number
of the world’s top logistics firms already have located in the zone, most in multistory facilities, given the airport’s limited developable land.
The airport is minutes away from large wafer fabrication and disk-drive
manufacturing facilities that rely on Changi’s sophisticated and rapid
international air cargo handling. Reclaimed open land lies to the east of the
airport and to the west is an industrial park with an aeronautical focus.
Aggressive wide-lane highway development ensures that all of
Singapore’s industrial, office, hotel and exhibition space is in quick and easy
access to the airport. The most distant industrial estate, for example, is still
within 40 minutes of Changi. Because of the great importance of international air
passengers and air cargo for Singapore’s economy, Changi has become the
pivotal transportation node in what is essentially an island-wide aerotropolis.
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European Airport City and Aerotropolis Experiences
Europe has been a pioneer in the airport city model, with Amsterdam Schiphol
first introducing this approach to airport and airport area development in the
late 1980s. Others have followed and are beginning to expand their airport cities
into full fledged aerotropolises. Here I describe Amsterdam Schiphol and
Frankfurt as exemplary.

Amsterdam Schiphol
Amsterdam Schiphol is the leading European airport city and is clearly driving a
greater Aerotropolis. Its grounds employ 62,000 people daily—far more than the
50,000 resident criteria to attain metropolitan central city status in the U.S. Two
major expressways link the airport to downtown Amsterdam and the broader
urban area. A modern train station, directly under the air terminal, efficiently
connects travelers to the city center and the rest of the Netherlands.
Schiphol’s passenger terminal, incorporating modern retail plaza design
elements, contains expansive, well-appointed shopping and entertainment
arcades accessible both to travelers and the general public. By combining
terminal design with mall design, Schiphol has substantially increased revenues
through concession rents and passenger purchases. In fact, the airport often
attracts Amsterdam residents who come to shop and relax in its public section,
especially on Sundays when most city retail stores are closed. Schiphol's
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terminal even has a a branch of the Rijksmuseum where passengers can view
famous Dutch Masters' paintings.
A 100,000 sq. ft. multimedia aviation theme park (Dreamport Schiphol) is
being developed on the terraces of Schiphol terminal. Partnering and cobranding with KLM and Boeing, Dreamport Schiphol will highlight aviation
progress and be a leisure experience for travelers and airport visitors.
Directly across from Schiphol’s passenger terminal is the 4 million sq. ft.
World Trade Center with meeting and commercial facilities and regional
headquarters of such firms as Thomson-CFS and Unilever. A Sheraton and a
Hilton hotel adjoin this complex (Exhibit 1.43). Surrounding Schiphol (near the
airport fence) are large tracts of land being developed for office, leisure, light
industrial, and logistics purposes (see Exhibit 1.44). These include Schiphol
South-East and Schiphol Logistics Park for cargo distribution and 3PLs; Anthony
Fokker Business Park and Schiphol Eizenhof with 1.4 million sq. ft. and
1.8 million sq. ft. of offices, respectively; Schiphol-Rijk for time-sensitive light
industrial and the Schiphol Golf and Business Center for sports, golf and leisure
activities that are to complement a corporate office campus on the site.
Providing further logistical advantage, the A4 and A9 high-speed
motorways are both within a mile and a half of the airport center. Radiating
from Schiphol along these motorways are strings and clusters of business parks,
logistics parks, high-tech industrial parks, distribution centers, information and
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telecommunication complexes, and wholesale merchandise marts such as the
famous Aalsmeer Flower Auction Market—all of which are airport-intensive
users. Exhibit 1.45 illustrates the synergies between Schiphol's Airport City and
its broader regional Aerotropolis.
An excellent example of airport-Aerotropolis development synergy is
Amsterdam Zuidas within a southern reaches of the city of Amsterdam, about
six minutes by airport expressway or airport express train to Schiphol's
passenger terminal. Zuidas is a 21st century airport “edge city” containing over
10 million sq. ft. of class A office space and retail, along with a large mixed-use
commuter rail terminal with a World Trade Center adjacent to it. This airport
edge city is the home of the world headquarters of both ABN Amro and ING
banks and numerous regional corporate headquarters that heavily rely on
Schiphol airport. In good measure because of the airport and its multimodal
commercial mix, over 1,000 international companies have chosen the Amsterdam
region as a place to invest and create jobs, many of which located in downtown
Amsterdam, not just Zuidas.
Schiphol's experience illustrates that as the aerotropolis forms and
evolves, it is a reinforcer of downtown investment and business vitality, rather
than a competitor. We have seen this in Asia (Hong Kong, Singapore, etc.), the
U.S. (Atlanta, Chicago, Miami, etc.) and throughout Europe.
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As one concrete U.S. example, Boeing located its world corporate
headquarters in downtown Chicago, rather than the O'Hare area, even though
most of its commercial activities it deals with, including the headquarters of
United Airlines, are in the immediate airport area.
Yet, the airport area (if properly developed and maintained) has become
so attractive to office and time-sensitive industries that it often commands the
highest commercial rents in the metropolitan region, This can be seen in
Exhibit 1.46which presents the comparative office rents (Eu/m2/yr) and
industrial rents for 2006 in the immediate Schiphol are to those of Amsterdam
city center and other outlying locations (Exhibits 1.46 and 1.47). In fact, research
on industrial rents around the globe show that the highest are found adjacent to
London's Heathrow airport.

Frankfurt International Airport
Fraport, as it is known, is the most international hub in the world with 129
different scheduled airlines flying to 304 destinations in 112 countries. Every
singe day the airport handles over 140,000 passengers (54% of whom are
transfers), 70,000 meters and greeters, 6,000 metric tones of cargo, 1,300 aircraft
and 380 terminal-linked passenger trains (both short and long-distance).
Its international hub status brings in tens of millions foreign passengers
annually who eat, shop, and other participate in Fraport's upscale street-scapes
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of commercial establishments. These include 17 duty-free shops, 97 specialty
retail stores, 52 food and beverage establishments, and 44 service establishments
including a medical clinic serving 36,000 patients annually and a casino.
Together, these terminal retail and services facilities brought Fraport over
US$200 million in profit in 2006.
Because Fraport is surrounded by protected green areas on the one side
and noise-sensitive communities on the other, it has been constrained in its
outward growth. Fraport management has therefore had to be innovative in its
approach to airport city development. It has therefore followed a strategy of
commercial development based on the principles of best use and highest value,
maintaining top international standards
Connected by pedestrian walkways to Terminals 1 and 2, respectively, are
Frankfurt Airport Center 1 and 2. These 1 million+ sq. ft. complexes contain
offices, banks, a 1,008-room Sheraton convention hotel with a 1,400-person
congress center and an executive tower with all business services. The two
airport centers office complexes are targeted to companies engaged in aviation
and tourist-related businesses as well as for business meetings and trade shows.
They are less than a five minute walk from the public section of the airport's
terminals and to the local and regional commuter rail station under Terminal 2 as
well as to the long-distance ICE train station with 174 daily connections
throughout Germany and western Europe.
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The Airrail Center Frankfort, currently under construction, above the
airport's long-distance train station is a nine story complex more than two
football fields long (see Exhibit 1.48). With covered pedestrian access to
Terminal 1, it comprises nearly 2 million sq. ft. of class A office space, high-end
retail, restaurants of all types, a wellness center and a Hilton Hotel with
conference facilities. Airrail Center is scheduled to open in late 2008.
Near Airport Center is a development just getting underway called
Gateway Gardens (see Exhibit 1.49). This 3.5 million sq. ft. project is being
position as a management hub and civic plaza for international business.
Designed with cutting-edge architectural style Gateway Gardens will offer trendsetting corporate office buildings, hotels, restaurants and entertainment facilities
with “new urbanism” civic plazas and a central park (see Exhibits 1.50 and 1.51).
In addition to business offices and their supporting urban services, an
International Trade Center with meeting and conference facilities is planned.
Development, which is being financed through a public-private partnership
including Fraport, is expected to be market-driven and incremental, commencing
this year through projected build out in 2016.
The third major development, near the other end of the airport, is a 240
acre mixed-use project called the Mönchhof site. This site will be adapted to a
range of commercial facilities from logistics companies to large-scale retailers to
airport-related enterprises and is being led by the real estate division of Fraport.
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Like Gateway Gardens, quality construction and aesthetics will be emphasized at
the Mönchhof site.

Dubai : United Arab Emirates
The leaders of Dubai have been visionary in their use of air commerce to foster
investment and development in the emirate. Recognizing that the emirate’s
position halfway between Asia and Europe could make it an important transit
point for passenger and cargo traffic, a decision was made in the mid-1980s to
fully liberalize its air cargo and passenger access for development purposes.
This put air cargo at Dubai International Airport on a rapid trajectory. By
1998, the airport was handling 300,000 tons annually in its Cargo Village, with
another 120,000 tons flowing through temporary areas. Dubai’s air cargo has
continued its rapid trajectory in recent years to 1.5 million tons in 2006, up from
940,000 tons in 2003. With cargo growth at the airport continuing at a breakneck
pace, new facilities have followed suit. The first phase of a Mega Cargo Terminal
with annual capacity in 2018 expected to be 5 million tons has been completed
along with a state-of-the-art fresh flower facility.
Dubai’s airport is within a free trade zone, which makes it even more
attractive to companies looking to invest in the emirate. The Dubai Airport Free
Zone (DAFZ) has 1.2 million square meters of space for offices, warehouses and
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distribution centers and manufacturing plants. Its benefits, including 100 percent
foreign ownership of companies in the Zone, tax-free status for up to 30 years
and no personal income tax, are designed to attract those companies producing
high value-to-weight goods and shipping them by air. There are over 330
companies in the DAFZ, including Bang & Olufsen, Boeing, Chanel, Diageo,
Johnson & Johnson, LVMH, Mitsubishi, Caterpillar, Porsche, Rolls Royce and
Wyeth Pharmaceuticals.
So successful has development been at and around Dubai International
Airport, that the emirate’s leaders are currently constructing a second massive
airport complex 10 years earlier than planned. The new Dubai World Central
Airport (JXB), expected to open in 2008, will be an example of the Airport
City/Aerotropolis model. It will include planned clusters of industries in
logistics, high technology, financial services and tourism whose needs are served
by aviation. The entire Airport City complex, when fully built out, will cover 140
square kilometers (54 square miles), including an airport operating area
composed of six parallel runways and three passengers terminals with extensive
shopping and entertainment arcades. The first commercial zone will be Dubai
Logistics City, located adjacent to the airport operating area and next to the Jebel
Ali Free Zone.
A fully-integrated multimodal platform covering nearly 10 square miles,
Dubai Logistics City (DLC) is designed to eventually support an annual air cargo
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capacity of 12 million tons annually—over three times that of the current world
leader, Memphis (3.7 million tons in 2006). DLC will also operate as a free trade
zone and offer the complete complement of logistics, transportation and supply
chain management services. An express light rail system and dedicated road
network will link DLC to Dubai International Airport 40 kilometers away via a
special customs-bonded highway and railway.
Dubai Logistics City tenants will include light manufacturers and
assemblers, importers, exporters, freight forwarders, third-party logistics
providers and other companies requiring air cargo services and complex supplychain management. By early 2007, more than 80 regional and international
operators have reserved in excess of 26 million square feet of DLC land,
including such logistics heavyweights and Kuehne + Nagle, Danzas, and
Panalpina.
In DCL, logistics service providers can operate (1) within flexible shared
facilities, such as DLC shared forwarder warehouses and offices, (2) within selfbuilt or turnkey multi-client facilities on a DLC long-term lease, providing largescale multimodal and logistics services, (3) within facilities dedicated to contract
logistics services defined by key customers, or (4) a combination of the above
scenarios.
DLC tenants will also benefit from a custom-designed, dedicated road
system that separates professional cargo flows from public traffic, exclusive
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access to terminal facilities and the freedom to choose whether to break and
build air pallets in-house or to outsource handling to third-party service
providers.
DCL is thus designed as a highly efficient location for logistics service
providers to meet their local and regional business needs. Air cargo from the
existing Dubai International Airport will be linked to DLC via a bonded and
professionally operated shuttle service. This scheduled resource will operate
round-the-clock, several times an hour, delivering cargo directly to the heart of
the DLC business community.
In addition to logistics and distribution service providers, Dubai Logistics
City is targeting manufacturers and supplies of high-tech and electronics,
pharmaceuticals, health care and life sciences, consumer goods and fashion,
spare parts and after-sales services, and disaster relief aid facilities.
Tenants can build their own customized facilities on DLC land under
long-term lease and establish dedicated operations, such as distribution centers
and regional head offices to manage their core business. Alternatively, tenants
can establish themselves in advanced business units provided by DLC such as
distribution centers, light industrial units and offices. Operations can also be
outsourced to contract logistics companies and even manufacturers.
Along with Dubai Logistics City, other airport city components of Dubai
World Central will include (1) Commercial City which will be Dubai World
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Central's business and financial hub with more than 85 towers ranging from six
to seventy-five stories in height and expected to employ around 130,000 people,
along with up to twenty-five hotels, ranging from three-star to five-star deluxe,
(2) Enterprise Park targeting advanced materials manufacturing and the home of
research institutions, conference venues, pavilions, and a medium-size science
park with its own specialized university, and (3) Residential City to house up to
250,000 people in a mix of two-story villas and luxury apartments in blocks
reaching up to twenty-four stories in height. Residential City will also include
three hotels, an international school, medical facilities, and a large shopping mall.
Exhibit 1.52 is a rendering of Dubai World Central International Airport
and its adjacent airport cities. Scheduled build-out is 2017; exceptionally fast by
world standards, but not by Dubai's construction and implementation standards.

V. Memphis World-Class Aerotropolis Potential: Limits,
Credibility, Viability, and Transferability of Successful
Experiences from around the Globe
This introductory chapter can be viewed as an around the globe benchmarking
exercise of sorts to see how Memphis stacks up as it seeks to become a worldclass aerotropolis. Of course, Memphis is not a Dubai, Hong Kong or Incheon
where 21st century-style international mega-hubs and surrounding development
were planned and implemented on a blank canvas with autocratic, top-down
Proprietary and Confidential.

59

decision making and few environmental or social factors considered. Nor does
MEM have the 10,000 or so developable acres of a DFW, DIA, or KCI with
massive amounts of open land surrounding it.
Memphis is more like Detroit where considerable development in the
airport area occurred decades ago (some of it posing image problems) and where
future development needs to mesh with an existing commercial mix and ground
transportation infrastructure. But even here, Memphis does not have a 1,300 acre
open parcel at its front door like DTW's (Detroit's) Pinnacle which can be
designed and developed to 21st century airport city functions and form.
What Memphis does have is the fastest, most agile and arguably most
connected airport on the globe that can be further improved and leveraged to
attract tourists, quality businesses and well-paying jobs of all types, not only to
the immediate airport area but also throughout the entire Memphis region.
Few places in the world can lay claim to both a leading air cargo/air
express hub and a major passenger airline hub. Combine these with Memphis'
existing interstates (I-55 and I-40) and two new interstates under various stages
of construction (I-22 to Birmingham and I-69 connecting Canada and Mexico
with Memphis at the midpoint), its five class 1 railroads, and the 4th largest
inland water port in the U.S., and Memphis is a quadramodal logistics dynamo.
No surprise, then, that Memphis has the highest share of logistics workforce in
the nation (18% including wholesale) and these numbers have been growing.
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For example, between 1995 and 2005 Memphis added 33,000 logistics jobs,
$3.2 billion in new logistics investment, 121 relocated logistics companies and 233
expansions of existing logistics companies.
It is Memphis's aviation assets, though, especially its FedEx world hub,
that is the purveyor of long-distance fast-cycle logistics which is the modus
operandi of high-tech firms, be they microelectronics or biosciences. It is also
aviation networks that will become more critical for Memphis tourism (especially
when the Indian and Chinese tourist tsunami likely hits in a decade or so) and to
Memphis enterprise networks requiring the region's corporate managers and
professionals to be even more connected to the nation and the world.
The Aerotropolis is the physical and spatial manifestation of these tourist,
supply-chain, and corporate enterprise networks. Memphis, thus, has every
opportunity to bolster existing and add new clusters of medical and bioscience
facilities, corporate offices, microelectronics and information and communication
technology firms, tourist and entertainment venues, hotels, exhibition, trade and
wholesale merchandise marts—essentially everything that I described in the
commercial clusters of the Asian and European airport regions which
characterize world-class Airport Cities and Aerotropolises in evolution. All of
their commercial components are transferable in some manner and form to
Memphis so that the Memphis region can rightfully lay claim to being Americas'
first and preeminent Aerotropolis.
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Being the first has its costs, however. Much of the Memphis Aerotropolis
developed in a period in which few could envision the new roles of airports in
the global economy and the volume of passenger and cargo air traffic now
common, much less that forecasted. As a consequence, Memphis' transportation
infrastructure has developed somewhat haphazardly and is now showing strain.
Likewise, much of its commercial development is strip rather than cluster with
numerous facilities having little to do with MEM mixed in-between those that
are airport-linked. The result is sometimes unsightly economic inefficiencies and
diminished growth prospects.
With the recent and planned upgrades on the airport grounds itself,
attention is being directed towards a renewal in the immediately surrounding
area—the airport improvement district. The most apparent upgrades being
aesthetically improving the the air travel gateway to the city and region so that
visiting businesspeople and tourists feel comfortable, welcome and excited. In
addition to those improvements there is a need for a fundamental assessment of
the city and region's transportation infrastructure gaps. Visitors and residents, as
well as goods-moving vehicles, need to know “where they are” and be able to
move quickly to their destinations. Land use, transportation, and information
exchange need to be streamlined. Such interventions will be required
throughout the greater aerotropolis region if the City of Memphis, Shelby
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County and outlying reaches are to continue to capture the full potential of the
area's air, ground, and water connectivity.
In the following chapter, stock is taken of the relevant physical and social
infrastructure underpinning three pillars of the Memphis Aerotropolis—fastcycle logistics, biotechnology, and tourism—and recommended areas for
improvement. These recommendations will include relieving highway choke
points, raising building design standards, and encouraging land-use plans and
future zoning to (1) foster air-intensive logistics facilities and air intensive
enterprises near the airport, (2) improve the speed and ease of ground
connectivity, and (3) support the needs of biotechnology and tourism, including
creating a more attractive front door to visitors arriving by air. In so doing,
Aerotropolis planning guidelines and principles will be emphasized in moving
the City of Memphis, Shelby County and the greater Memphis region to a more
economically efficient, aesthetically pleasing and sustainably growing
aerotropolis.
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Exhibit 1.1
COMPARATIVE ECONOMIC IMPACT OF AIRPORTS

Airport/City

2004
Passengers

Metro Population

Economic Impact

Memphis

10,883,759

1,250,293

$21 Billion

Denver

42,393,766

2,330,146

$17 Billion

Phoenix

39,504,898

3,715,360

$14 Billion

Minneapolis

36,713,173

3,116,206

$11 Billion

Source: Memphis-Shelby County Airport Authority, 2005.
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Exhibit 1.2
MEMPHIS AEROTROPOLIS
LOGISTICS AND DISTRIBUTION CLUSTERS, 2005
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Exhibit 1.3
GLOBAL SUPPLY CHAIN—DELL COMPUTER TEXAS FACILITIES

Dell Manufacturing Plant
Austin, Texas

Mexico
Keyboard

France
Soundcard

Japan
DRAM Chips
CD-ROM

China
Power Supply

Taiwan
Network Card
Monitor
Cooling Fan

Malaysia
Floppy Drive

Singapore
SCSI Card
Disk Devices

Hong Kong
Video Card
Microprocessors

Source: Abbey, Twist and Koonmen. 2001

Proprietary and Confidential.

66

Exhibit 1.4
UNITED STATES TOTAL AIR AND VESSEL EXPORTS FOR
1990, 1997 AND 2005, BY VALUE (IN MILLIONS OF US$)

1990

1997

2005

TOTAL VALUE

$260,927

$444,127

$554,489

AIR VALUE

$110,321

$219,751

$292,970

VESSEL VALUE

$150,605

$224,376

$261,519

GROWTH

90–97

97–05

90–05

TOTAL VALUE

70.2%

24.8%

112.5%

AIR VALUE

99.2%

33.3%

165.6%

VESSEL VALUE

49.0%

16.6%

73.6%

Source: U.S. Department of Commerce
Merchandise Trade Files.
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Exhibit 1.5
AEROTROPOLIS SCHEMATIC

Research/
Technology
Park
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Exhibit 1.6
DFW AIRPORT OVERVIEW—DFW AIRPORT IS LOCATED IN BETWEEN THE CITIES OF DALLAS AND FORT
WORTH, AND IS LARGER THAN MANHATTAN ISLAND

Source: DFW—An Airport City. April 25, 2007
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Exhibit 1.7
DFW AS AN AIRPORT CITY—DFW IS FOCUSED ON SIX KEY AREAS OF COMMERCIAL DEVELOPMENT

Source: DFW—An Airport City. April 25, 2007
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Exhibit 1.8
DFW AS AN AIRPORT CITY—INTERNATIONAL COMMERCE PARK

Source: DFW—An Airport City. April 25, 2007
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Exhibit 1.9
DFW AS AN AIRPORT CITY—RETAIL/HOSPITALITY/ENTERTAINMENT

Source: DFW—An Airport City. April 25, 2007
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Exhibit 1.10
DFW AS AN AIRPORT CITY—BEAR CREEK OFFICE PARK

Source: DFW—An Airport City. April 25, 2007
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Exhibit 1.11
DFW AS AN AIRPORT CITY—PASSPORT PARK

Source: DFW—An Airport City. April 25, 2007
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Exhibit 1.12
DFW AS AN AIRPORT CITY—FUTURE LIGHT RAIL, COMMUTER RAIL AND HIGH-SPEED RAIL LINES WILL FEED
INTO NEW STATIONS

Source: DFW—An Airport City. April 25, 2007

Proprietary and Confidential.

75

Exhibit 1.13
CURRENT AND PLANNED DEVELOPMENT IN THE DIA AIRPORT AREA.
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Exhibit 1.14
PROPOSED 1,700-ACRE DEVELOPMENT (IN PROGRESS) AT DIA SOUTHWEST BOUNDARY
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Exhibit 1.15
FASTRACKS ACCESS TO DIA 1287 (POSSIBLE ULTMATE CONFIGURATOIN)
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Exhibit 1.16
PROPOSED CORE OF DETROIT REGION AEROTROPOLIS
25,000 ACRES OF DEVELOPMENT POTENTIAL
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Exhibit 1.17
DETROIT REGION AEROTROPOLIS CONCEPTUAL MODEL
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Exhibit 1.18
2006 AEROTROPOLIS CHARRETTE VISIONS
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Exhibit 1.19
2006 AEROTROPOLIS CHARRETTE VISIONS
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Exhibit 1.20
2006 AEROTROPOLIS CHARRETTE VISIONS
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Exhibit 1.21
2006 AEROTROPOLIS CHARRETTE VISIONS
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Exhibit 1.22
DETROIT AEROTROPOLIS PUBLIC TRANSIT LINKAGES
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Exhibit 1.23
PUBLIC TRANSIT LINKAGES
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Exhibit 1.24
AERIAL VIEW OF THE PINNACLE AEROPARK
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Exhibit 1.25
THE PINNACLE AEROPARK: DTW'S NEW FRONT DOOR
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Exhibit 1.26
PINNACLE AEROTROPOLIS COMMERCIAL CLUSTERS AND LAND USE

Source: Wayne County Departments of: Jobs & Economic Development / Airports / Public Services / Management & Budget; and SKW.
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Exhibit 1.27
KCI BUSINESS DISTRICT & ECONOMIC DEVELOPMENT INCENTIVES
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Exhibit 1.28
KCI AIRPORT PROPERTY AND SURROUNDING AREA WITH PROPOSED CLUSTERS
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Exhibit 1.29
LOCATION OF KCI BUSINESS AIRPARK
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Exhibit 1.30
LOCATION OF KCI BUSINESS AIRPARK CONCEPTUAL MASTER PLAN
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Exhibit 1.31
HONG KONG INTERNATIONAL AIRPORT
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Exhibit 1.32
OFFICE AND RESIDENTIAL DEVELOPMENT
NEAR HONG KONG INTERNATIONAL AIRPORT MAJOR CARGO TERMINAL
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Exhibit 1.33
HKIA SKYCITY, PHASE I

Source: SOM.
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Exhibit 1.34
TERMINAL 2 / SKYPLAZA

Source: SOM.
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Exhibit 1.35
SKYCITY – PHASE 1

Source: HKIA.
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Exhibit 1.36
SKYCITY ULTIMATE DEVELOPMENT PHASING CONCEPT

Source: SOM.
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Exhibit 1.37
SKYCITY AS A PEDESTRIAN PRECINCT

Source: SOM.
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Exhibit 1.38
SKYCITY AND HONG KONG DISNEYLAND
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Exhibit 1.39
INCHEON INTERNATIONAL AIRPORT (SEOUL, KOREA)
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Exhibit 1.40
IIAC AIR CITY DEVELOPMENT CONCEPT

Source: IIAC.
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Exhibit 1.41
INCHEON AIRPORT FASHION ISLAND PROJECT

Source: IIAC.
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Exhibit 1.42
NEW SONGDO CITY (CONCEPTUAL PLAN)
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Exhibit 1.43
AMSTERDAM SCHIPOL—WOLRD TRADE CENTER
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Exhibit 1.44
AMSTERDAM SCHIPOL AREA COMMERCIAL CLUSTERS

Source: NACO.
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Exhibit 1.45
AMSTERDAM SCHIPOL AIRPRTY CITY – AEROTROPOLIS SYNERGIES
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Exhibit 1.46
AMSTERDAM COMPARATIVE OFFICE RENTS (2006) EU/M2/YR

270

365

365

Amsterdam Zuidas (6minute rail link to Schiphol)

Schiphol central area

260

215

Amstelveen (upper-end
suburb)

Amsterdam City Center

Amsterdam Central Station
area (new high-end office
development)

Source: DTZ Zadelhoff
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Exhibit 1.47
NETHERLANDS COMPARATIVE INDUSTRIAL PROPERTY RENTS (2006) EU/M2/YR

78.33

58.36

Rotterdam

59.80

60.69

Den Haag

Amsterdam

Schiphol area

Source: DTZ Zadelhoff
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Exhibit 1.48
AIRRAIL CENTER FRANKFURT

Source: Fraport.
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Exhibit 1.49
GATEWAY GARDENS LOCATION

Source: Fraport.
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Exhibit 1.50
GATEWAY GARDENS PLANNED LAYOUT

Source: Fraport.
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Exhibit 1.51
GATEWAY GARDENS URBAN SPACES

Source: Fraport.
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Exhibit 1.52
DUBAI WORLD CENTRAL INTERNATIONAL AIRPORT AND ITS ADJACENT AIRPORT CITIES
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Chapter 2
Infrastructure and Facilities Guidelines
I. Introduction
The previous chapter outlined the reasons for the centrality of air transport in
fast-cycle logistics and today’s methods of doing business, as well as in
contemporary leisure travel. The declining real cost of air transport, the
increasing value-to-weight ratio of goods, the growing dispersion of integrated
supply chains, and the need for speedy connectivity underlie the rise of fast-cycle
logistics. Similar factors account for the growth in business air travel while the
growth of real incomes helps fuel leisure air travel. Despite periodic setbacks,
volumes of air shipments and passenger travel are expected to continue to
expand at a healthy pace—with far-reaching implications for immediate airportarea land use, regional development patterns, and supporting inter-modal
ground access.
The increasing volumes of air cargo and passenger traffic are supporting a
widening set of commercial activities on and around airports, leading to the
emergence of airport cities. These originate inside the airport fence but
increasingly are spilling over into the nearby areas. As described in the previous
chapter, these include, but are not limited to, hotels, exhibition, conference, and
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tourist facilities, medical and wellness centers, logistics and distribution
complexes, and time-sensitive manufacturing plants. Just as central business
districts and train stations once developed in a symbiotic relationship to drive
urban development, relatively dense airport cities are emerging on and around
many airports to serve the needs of shippers and travelers and to provide a
convenient site for air-dependent businesses. One prime concern in Memphis is
the possible dampening effect of limited expansion space on and near the airport
on future growth, pushing much aerotropolis development beyond the city and
Shelby County.
Building on the economies of sharing inter-modal infrastructure—most
notably large airports—that are enhanced by the operational advantages of huband-spoke service patterns at particular airports, such as those used by both
FedEx and Northwest, development emanates outward, spreading economic
growth throughout airport-dependent (aerotropolis) regions. This development
creates spines and clusters of commercial facilities as firms make location
decisions by balancing the advantages of air access with land and labor costs and
other location-specific advantages according to their own particular needs. Thus,
air accessibility is often a major location factor even for some manufacturing
plants that might be an hour’s drive or more away.
With or without planning, aerotropolises and their airport city cores will
continue to develop because of the growing use of air transport for business and
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leisure activities. When cargo and passenger volumes were low and the intensity
of land use on and near airports therefore modest, the integration of urban
planning with airport planning was not critical. However, with increasing
volume comes a need to use land more efficiently. Some older, once showcase,
airports are now strained. For example, when they were built, airports such as
JFK, LAX, and Heathrow, the gateways to New York, Los Angeles, and London,
respectively, were models of good airport planning. Today, each is
overwhelmed. JFK, for example, one of the largest international cargo and
passenger airports in the world, has only a single truck access route, which is
frequently clogged, and it lacks cost-effective, rapid passenger access to
Manhattan. The result is reduced regional competitiveness despite a very
favorable sectoral mix and excellent air national and international connectivity.
The cities just cited, need updated infrastructure and facility plans to support
future business connectivity and regional economic prosperity. Certainly,
Memphis does as well.
In this chapter, two pivotal aspects of infrastructure and facilities planning
required for a better Memphis Aerotropolis region are examined: 1) airport area
land use and 2) inter-modal infrastructure and facilities. Aerotropolis planning
increases urban efficiencies by improving coordination between airports and
their users over the long term. In contrast to earlier rounds of airport planning
where the need for passenger and cargo facilities was more limited and could
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easily be contained within the airport fence, contemporary airport planning must
be expanded to consider the infrastructure and facilities needed outside the fence
to support 1) air transport services, 2) travelers, and 3) the businesses which
depend upon the airport.
The basis of aerotropolis planning is regional economic development
planning. The economic development plan needs to be rooted in a dispassionate,
critical strategic assessment of the region’s strengths and weaknesses and the
imminent external opportunities and threats. The plan needs to address the
weaknesses identified and build on strengths found in order to ameliorate
threats and take advantage of opportunities. Major components of such an
assessment have been completed or are in the process of study by Memphis Fast
Forward and the Memphis Regional Chamber of Commerce, among others. This
report builds on and extends prior work and provides economic relevance by
placing such planning in the context of strengthening three pillars of the
Memphis Aerotropolis: logistics, tourism, and bio-science.
A primary objective of this chapter, therefore, is to elucidate the physical
planning required to support the transition from the present situation, reviewed
briefly below, to the vision for the Memphis Aerotropolis outlined in the
previous chapter. Infrastructure and facilities guidelines will be highlighted.
These include the means of ground transport and the facilities needed on the
ground nearby, such as hotels, and logistics and distribution centers. Given the
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remarkable growth of air transport over the last several decades and its
continued, possibly uneven, upward trajectory, the focus is on developing
infrastructure and facilities that are expandable and that can be reconfigured
without becoming outmoded as needs change.

Chapter outline
A preliminary analysis is performed of the strengths and weaknesses of
Memphis Aerotropolis infrastructure with the aim of identifying present and
potential future gaps. Infrastructure is defined as a resource or facility that is
shared among activities, thereby increasing overall local and regional efficiency.
A broad view of infrastructure and the aerotropolis is taken here for two reasons.
First, the areotropolis is a model of air inter-modalism. The choice of modes and
their relative mix will change with circumstance. Second, growing the passenger
side of the aerotropolis in Memphis may require a long-term commitment and
some seemingly unrelated interventions that are nevertheless critically relevant.
As a foundation, stock is taken of the major economic bases of the
Memphis Aerotropolis and of the relevant physical and social infrastructure
underpinning the three sectoral pillars selected—fast-cycle (or rapid-response)
logistics, bio-science, and tourism. The strategic position and options of the
economic bases of the aerotropolis along with the population of the Memphis
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area form the main parameters for determining the relevant infrastructure and
facility interventions. The coverage is wide-ranging and, at some points,
tentative. Limited to an extent by time and data availability, the present analysis
is meant to provide guidelines and serve as a point of departure for more indepth studies.
On the basis of our analysis and review, gaps and needs are identified.
These include, among others, improving and adapting land use plans to hold airintensive logistics facilities near the airport, improve the speed and ease of
ground connectivity, and labor and social environment needs of bio-science and
tourism. Some of the gaps discussed are may not be large, but are important.
These will require detailed engineering-type studies before being addressed.
Other gaps are quite wide and addressing them will entail significant social
changes.
An analysis recommending infrastructure investment would require both
a thorough strategic study of the position of the Memphis Aerotropolis in the
context of the regional and global environment and a detailed operational study
of present-day ground movements and land use. These studies would provide a
solid basis for decision support. Only a start to such studies is performed herein
so this report should be seen as an outline of and prelude to more complete
decision-support studies. It builds on prior studies and research, including that
reported in the Memphis 2005 report, the Memphis Region Source Book, and the
Proprietary and Confidential.

121

MPO’s recent transportation plan. That base is extended with a diverse set of
new, additional analyses.

II. Memphis Aerotropolis Spatial Structure

Commercial Corridors and Clusters
Exhibit 2.1 shows the general layout of the core area of the region, focusing on
Shelby County. Although near the bottom of the map, the airport increasingly
anchors the city and region. As a primarily blue-collar aerotropolis, a logistics
zone dominates the area immediately adjacent to the airport. The airport
logistics district is a key component of a larger logistics zone that reaches from
Lamar Avenue in the east, continues to the north of the airport including the
Depot, and stretches to the inter-modal rail and water facilities under
development in southwest Memphis. The logistics zone is now completing the
circle around the airport by expanding into northern DeSoto County along
Interstate 55 and to the immediate south of the airport.
Although Memphis originally had a north-south orientation parallel to the
river, as the scale of the city grew, the Poplar Boulevard corridor starting in
downtown and stretching through the city to the east southeast has emerged as a
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major metropolitan axis. Offices and public institutions are distributed along
this axis. In addition, Poplar Boulevard approximates a general social divide.
The Memphis metropolitan area’s three important commercial centers are
arrayed along the broad Poplar Boulevard corridor. The first commercial center
begins in the historic center of the city overlooking the Mississippi River and
moved progressively inward to merge with the Midtown area spanning the
western side of the I-240 loop. This center contains 2.25 million square feet of
Class A office space and is home to many of the city’s governmental, medical,
sports, entertainment, convention, cultural and arts facilities.
A second, larger commercial center has emerged on the eastern
intersection of Poplar Boulevard with the I-240 loop. This center contains 4.2
million square feet of Class A office space and also anchors other public uses. A
third commercial center has now developed along the Bill Morris Parkway from
Southwind to the Collierville area. This is anchored by the FedEx World
Headquarters and the FedEx Technology Center.
Hotels are concentrated around two of the commercial clusters—
downtown and the Poplar Avenue/I-240 interchange on the east side of the city
—and around the airport. Twenty-two or more hotels are located in the city
center, with some of those being along the eastern edge of the I-240 loop in the
midtown region. A few hotels are in the immediate airport area and a much
larger number are about two miles away along the major routes to the east and
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west of the airport entrances. A cluster of hotels also serves the large office
concentration on the east side of the city.
The metropolitan cluster of higher education and medical facilities extend
from St. Jude Children’s Research Hospital near downtown Memphis along the
Poplar Avenue corridor to Germantown. The major concentration of hospitals
and the medical school are in midtown, followed by a concentration of
educational facilities in the Overton Park area, to the University of Tennessee
campus area and another set of medical facilities groups are located in
Germantown near I-240 and along the Germantown Parkway. Cultural
institutions, restaurants, and other facilities that the middle class likes to frequent
are also sprinkled along this corridor.

Socio-economic Structure
The Memphis metropolitan area, typical of the mid-continent, has been
growing slowly over the past several decades and the core of the region has been
becoming progressively less important in terms of population. Exhibit 2.2 shows
the population of the metropolitan area’s constituent counties and the city of
Memphis since 1980. The last several decades have the metropolitan area has
grown at approximately the rate of the United States as a whole but the growth
has been outside the central county, especially in De Soto County to its
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immediate south. De Soto County is now home to over ten percent of the
metropolitan area’s population.
A series of demographic maps, illustrating key 2000 social characteristics
of the census tracts central area of the Memphis metropolitan area, help describe
the socioeconomic and spatial structure of the region. Shelby County, including
the city of Memphis, and the most populated areas of De Soto County are shown.
In general, the more remote areas are less densely populated with the area just to
the east of midtown being the most heavily populated. An area to the east of the
airport appears to be the most densely-populated census tract.
Exhibit 2.3 shows the proportion of each census tract that was white in
2000. Poplar Avenue appears to be a major axis that, with the exception of
crescent that passes through midtown, separates the city into racial halves. (Note
the area between the airport and downtown south of the beltline, however.)
Exhibit 2.4 shows corresponding proportion for blacks in 2000.
Exhibit 2.5 illustrates the residential locations of those with college
degrees. Graduates frequently live along the Poplar Avenue axis with
concentrations at both east and west ends. Exhibit 2.6 provides the median
household incomes. There is a strong tendency for the more well-to-do to live
towards the east. Since office development often moves toward the metropolitan
“favored quarter” of the well-to-do, residential choices may help explain the
eastward movement of white collar employment.
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Although Shelby County may be losing its attraction as a place to live,
there seems to be less decrease in its attraction as a place to work. Exhibit 2.7
presents data from the 2000 Census on the residence- and work-county of
metropolitan area residents. A significant proportion of outer county residents
commute to Shelby County. DeSoto County is the only county that sends
significant numbers to Shelby County, however.
Memphis is surrounded by important pockets of economic activity
extending up to 80 miles outward. Tunica Resorts is an important gambling
center approximately 30 miles south of the city on U.S.-61 and near the planned
route of the proposed I-69 NAFTA superhighway. Jackson TN is perhaps the
largest manufacturing center in western Tennessee and located on I-40 about 80
miles east of Memphis. Toyota has a large facility in Blue Springs MS,
approximately 75 miles southeast of Memphis on U.S.-78 just northwest of
Tupelo MS, a major manufacturing center in its own right.

Surface Connectivity
Looking more broadly places Memphis in national context. Memphis is
centrally located in the inland waterway system, 640 river miles north of New
Orleans and 400 miles south of St. Louis. Exhibit 2.8 shows the location of
Memphis in the inland waterway system. Memphis is the fourth largest inland
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water port in the U.S. Its position on the Mississippi River on Chicksaw Bluff
just below the mouth of the Wolf River made Memphis an early trading and
logistics center. The gateway to the Mississippi Delta, Memphis was once the
world’s largest spot cotton market (over 40 percent of the nation’s crop was
traded here) and the world’s largest hardwood lumber market. Neither cotton
nor wood figures prominently in the region’s economy now.
Memphis is also central in the national rail network. Exhibit 2.9 shows the
major long distance freight train routes in the U.S. The metropolitan area is
served by five Class I railroads (according to recent criteria, those with an
operating revenue exceeding $319.3 million), Canadian National, Norfolk
Southern, Burlington Northern/Santa Fe, Union Pacific/Southern Pacific, and
CSX. Exhibit 2.10 shows that approximately 220 trains per day travel through
Memphis—about one every 6 and a half minutes. Canadian National operates
about 40 trains per day between Chicago and Memphis and the same number
between Memphis and Jackson (and points further south). Burlington
Northern/Santa Fe runs 32 trains daily to and from Birmingham and beyond and
30 to and from St. Louis. Norfolk Southern has 14 trains that go between
Memphis and Chattanooga. CSX runs 14 daily trains to Nashville and beyond.
Union Pacific/Southern Pacific operates trains to Dallas and Little Rock from
West Memphis in Arkansas. The main rail traffic in Memphis, according to
tonnage, is north-south.
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Given its position in the waterways and railroad system, Memphis is
pivotally positioned in the national highway network and in the nation’s
highway freight corridors. Exhibit 2.11 shows the major national road freight
corridors. Memphis is located near the intersection of Interstate 40 and Interstate
55 which both cross the Mississippi at the city. Interstate 40, a major east-west
route, enters the city from the northeast, and loops above the central part of the
city. Interstate 55, a north-south route, approaches the city from the south and
connects with I-240, which completes the loop around central Memphis with
I-40. The two Interstates cross, and coincide for a short distance, on the west side
of the Mississippi River in West Memphis. U.S.-78, which begins in downtown
Memphis and stretches to the southeast before terminating in Charleston, SC, is
also an important route. It is a limited access highway for much of the distance
between the Mississippi state line and Birmingham AL.
Local traffic counts detail Memphis’ position in the road freight for the
metropolitan area. The heaviest truck traffic entering and leaving the region is
on I-40 to the east. Exhibit 2.12 shows that the second-busiest point of truck
entry and exit is the I-55 bridge, followed by the I-40 bridge, U.S.-78 to the
southeast, and I-55 to the south. A portion of the traffic is traveling through. The
exhibit also provides traffic counts for selected local roads and for automobiles.
The best available evidence from the Memphis MPO indicates that the most
common routes of trucks loaded locally and headed outside Shelby County were:
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I-40 to the east (24 percent), I-40 to the west (15 percent), I-55 to the south (14
percent), I-55 to the north (11 percent), and U.S.-78 to the south (10 percent). The
remaining 26 percent traveled other routes. Exhibit 2.13 illustrates the primary
Memphis Aerotropolis ground access corridors. Several important components
of the Aerotropolis are quite distant from Memphis and the airport. In fact, some
are in Mississippi.
The area’s centrality makes Memphis a regional hub for a tri-state area of
Arkansas, Mississippi and Tennessee and allows truckers overnight (600 mile
limit) access to 152 metropolitan area markets (40 of them among the top 100
markets), which is more than that reachable from any other mid-continent
location. Unlike its privileged air centrality, the largest population concentration
on the east and west coasts cannot be reached via surface overnight. The
primary movement of truck traffic is east-west. Should it be completed,
Memphis will also be located centrally situated on the Interstate 69 NAFTA
highway, likely strengthening the area’s position as a logistics center.
Some of Memphis’ advantage in rail and road networks is determined by
the geographical accidents that made Memphis a good place for a river port and,
later, for railroad and highway bridges. Most of its advantage is due to its
position on the continent, however. Memphis is near the national mean and
median population centers. The mean population center of the United States has
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been moving steadily westward and is now located in Phelps County, Missouri,
approximately 270 miles north-northwest of Memphis.
Exhibit 2.14 illustrates the location of the mean population center over
time. The median population center of the United States in now in Daviess
County, Indiana, approximately 320 miles north northeast of Memphis and 90
miles west northwest from Louisville and 105 miles southwest of Indianapolis.
Exhibit 2.15 shows the median population center of the U.S. over time. The intermodal nature of air passenger and cargo transport means that river, rail, and
road should each be important in the further development of the Memphis
Aerotropolis.

III. The Economic Bases of the Aerotropolis: Three
Important Legs of the Memphis Stool
The Memphis Aerotropolis is built on three main economic pillars. Logistics is
easily the largest and Memphis’ major claim to prominence, capturing 18 percent
of the metropolitan area work force, including wholesale trade. Two other
sectors, tourism and bio-science, are also important to the aerotropolis. While
other sectors, such as music production, film making, and manufacturing, also
contribute to the prosperity of the Memphis region, their needs with respect to
the aerotropolis largely coincide with the three key sectors noted and discussed
below.
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Logistics: The Multi-dimensional Leg
Memphis, as described previously, is often called America’s distribution center.
Memphis owes this reputation first and foremost to the broad geography
detailed above. The 21st century Memphis Aerotropolis is being built on a solid
foundation of centrality in river, rail, and highway networks which give the
aerotropolis roots in 18th, 19th, and 20th century logistics systems. Second,
Memphis owes its position as a logistics hub to the firms that were able to
perceive the need for national supply and distribution networks and use the
city’s geographical advantages and logistics support services to fill that need.
Memphis International Airport’s success is the product of two critical
developments. FedEx established an air express hub in 1973 and has since
become the world’s air logistics leader, currently employing over 30,000 in the
greater metropolitan area. The firm chose Memphis over several other options,
most immediately Little Rock AR, from among a set of airports with roughly
comparable geographic advantages that now make up the mid-America air cargo
belt. That belt includes Louisville KY, Indianapolis IN, Columbus OH, and, by a
stretch, Chicago IL and Dallas-Fort Worth TX. The company struggled for a time
and it is uncertain if, had FedEx been less successful in its early days, another air
logistics company would have chosen Memphis as its primary hub, despite
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Memphis’ advantages. FedEx now maintains a growing secondary mid-America
hub in Indianapolis.
Republic Airlines established a hub at MEM in 1985 and was subsequently
absorbed by Northwest Airlines. MEM is now Northwest’s third and
southernmost hub, after Detroit and Minneapolis-St. Paul. Northwest provides
MEM’s main international passenger linkage—a daily flight to Amsterdam—that
has been operating since 1995. Northwest recently emerged from bankruptcy
and appears to have a strong future. Should Northwest’s financial situation or
hub strategy change, however, it is uncertain that another airline would choose
MEM as a hub. Together, FedEx and Northwest have made MEM
simultaneously a major air cargo and air passenger center.
Classified as a medium hub by the FAA on the basis of air passenger
traffic, Memphis is well-placed to serve the greater central Mississippi Valley.
Exhibit 2.16 shows the location of Memphis with respect to other hubs. Memphis
is surrounded by somewhat distant large hubs in Atlanta, Chicago, and Dallas,
which are the first, second, and fourth busiest air passenger airports in the U.S.,
respectively. More remotely, large hubs in Denver, Houston, Detroit, and
Minneapolis-St. Paul (fifth, eighth, eleventh, and twelfth, respectively) also serve
the mid-continent.
Memphis was the U.S. 36th busiest passenger airport in 2006, serving 11.2
million total passengers. Nearby neighbors, in St. Louis, Kansas City, and
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Indianapolis, were ranked 31st, 35th, and 45th, respectively. Exhibit 2.17 presents
the relative rankings of passenger hubs in 1991, 1996, 2001, and 2006. Memphis
has maintained a relatively stable position despite the turbulence in the airline
industry. Exhibit 2.18 shows Northwest’s Memphis routes. Passenger
enplanements are forecasted to increase to 6.0 million passengers in 2010 and 7.6
million in 2025 by the FAA with a total of 15.5 million passengers served then.
The airport is expected to slip just slightly in terms of overall enplanements to
just behind Cleveland-Hopkins Airport, a Continental Airlines hub.
The most common origins and destinations for Memphis travelers are
Atlanta, New York (La Guardia and Newark) Chicago, Orlando, Dallas-Fort
Worth, and Washington. Exhibit 2.19 provides the number of passengers and the
growth trends on the busiest passenger routes. All are major metropolitan
destinations and many are served by major airline hubs. Memphis has (near)
daily flights to 88 other airports. Northwest provides direct service to over 40.
Memphis' main assets as a logistics hub stem from its position as an air
cargo hub and it owes that position largely to FedEx role in creating a seamless
national rapid-response logistics system that builds on Memphis’ central
geographic location. Memphis is the world’s largest air cargo airport (measured
by annual tons of cargo processed)—and has been since 1992. Other important
cargo airports include Hong Kong International (which is quickly closing in on
MEM’s global leadership), Anchorage, Seoul, Narita, Shanghai, Paris, Frankfurt,
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Louisville, and Singapore. Exhibit 2.20 presents the relative rankings of the
world’s important cargo airports for 2006.
Other important U.S. cargo airports include those in Anchorage,
Louisville, Los Angeles, and Miami. Exhibit 2.21 shows the ranking of U.S. cargo
airports since 1991. Exhibit 2.22 provides recent and projected operations,
enplanements, and volume of air cargo handled at Memphis.
FedEx connects Memphis near-daily to over 120 airports. The FedEx
facility at MEM operates similar to an airline passenger hub, with packages
coming in on one flight only to leave on another. Comparatively little of FedEx
cargo originates or ends its air journey in Memphis.
MEM is also primarily a domestic cargo hub with the most important
connections being to Newark (New York area), Los Angeles, Anchorage,
Oakland (San Francisco Bay are), Dallas-Fort Worth, Seattle, and Chicago.
Exhibit 2.23 shows FedEx’ highest-served important routes. All but 9 of FedEx
50 most important routes begin or end in Memphis. Through FedEx, Memphis
acts as a portal to and from European airports, specifically for Paris, London, and
Frankfurt. FedEx serves most of its Asian destinations through Anchorage.
Exhibit 2.24 illustrates that all but one of the top ten cargo global airports is
connected to Memphis either directly or indirectly through the FedEx hub in
Anchorage.
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Memphis is truly a national air cargo hub. As Exhibit 2.25 shows, it is not
quite an international air cargo hub. A large volume of international cargo does
flow through Memphis but Memphis does not enjoy the pre-eminence that it
does in domestic shipments. Indianapolis and the New York area airports are
also important international gateways for FedEx. Indianapolis will soon
complete its new midfield terminal, freeing up space on the northeast side of the
airport across the runway from FedEx Indianapolis facility.
The Memphis Aerotropolis has many advantages and a pre-eminent
position. Those advantages are not unique, however, and its position is
increasingly threatened by the changing nature of the air cargo industry,
competitors to FedEx, and the improvements being made at other airports. The
future of the air transport industry will have a deep impact on the Memphis
Aerotropolis. A full analysis of the possibilities is needed before investing in air
transport-related infrastructure.
Although a thorough analysis of the possible development options has not
been performed for this report, two possible air cargo scenarios are briefly
addressed here, focusing on international shipments. These are discussed
because, as noted above, Memphis has established itself as a national distribution
hub but not quite yet as an international hub—at least not in comparison to
Frankfurt and Hong Kong, described in Chapter 1—and international air cargo is
an increasingly important component of the industry. International air cargo,
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especially between the U.S. and Asia, is likely to be the fastest-growing segment
of the industry over the next coming years. Although Memphis is the world’s
largest cargo airport now, the rapidly increasing exports from China are likely to
change that with Hong Kong, Incheon, Shanghai, and other international air
cargo hubs challenging.
One possible development is that Anchorage becomes Asia’s gateway to
North America. As the volumes of shipments continue to grow, it is possible
that Anchorage will develop further as the primary FedEx Asian gateway and
sorting facility with regional hubs closer to major population centers, such as
Indianapolis, Oakland, Alliance, and Greensboro (2009), taking on a more
important role in international shipments. Exhibit 2.26 illustrates the
hypothetical ensuing pattern of shipments schematically. Anchorage already is
one of the world’s largest cargo airports and a major transshipment and sorting
point. In this case, cargo from the export platforms of Asia would gather in
Anchorage to be sorted for its final destination in the major markets all over
North America. To some extent, this is already happening. If this becomes the
predominant mode of air shipment, air cargo will be entering its “mature” phase
in Memphis and industry growth rates in the region may gradually taper off.
An alternative scenario might be that with new extended-range aircraft,
such as Boeing 777ER, Boeing 787, and Airbus 380, cargo is shipped non-stop to
Memphis from essentially anywhere in the world. The highest priority cargo
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would be transferred directly to domestic flights to go to their final destinations.
Having crossed the ocean by air, lower-priority, time-definite cargo would be
transferred to lower-cost surface transportation modes—road, rail, and possibly
river. Exhibit 2.27 illustrates this scenario.
Several factors would be important in bringing about the latter scenario.
One would be the growth of a sufficiently large volume of high-priority package
traffic between the U.S. and Asia to and from a sufficiently diverse set of U.S.
cities that tapping directly into the national sort was warranted. A second would
be the continuing growth of time-definite shipments between the U.S. and Asia.
A third would be increasing airside and landside congestion in airports located
in major markets. Such congestion is already pushing cargo away from airports
like LAX inland, sometimes to mid-continent transshipment points. A fourth
factor would be an air cargo facility that could offer seamless air-land intermodal transfers. Because the battle for air cargo is increasingly won on the
ground, the airport with the most adequate facilities, fastest processing, and best
Interstate highway and other surface connectivity would be the most
competitive.
Memphis is a good candidate for the likely-to-grow rapidly air-land cargo
flows. Memphis is already a major road, rail, and river distribution center.
There are challenges, however. The airport is near, but not quite adequately
connected to, the National Highway system. The Memphis airport is also near,
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but not yet directly connected to the rail network. In order to capture that
potential cargo stream, regional, airport, and industry officials would need to
come to an agreement on local inter-modal transfer infrastructure needs.
Moreover, space must be found to handle the larger future volumes of air and
ground traffic. In addition, the competition for air cargo, almost non-existent in
1973, is becoming intense as airports try to maximize their revenue and regions
fight for jobs. The Indianapolis airport, also reasonably close to the center of the
U.S. is well-situated in rail and road networks and has a national air network
that is becoming almost comparable to that of Memphis. Indianapolis thus could
take market share from Memphis, but this will be, in part, a corporate decision.

Tourism: Music Heritage and Local Interest
Attendance at Memphis area attractions has been declining overall even as total
tourism expenditures have been growing during the past two decades.
Exhibit 2.28 shows the number of area attraction visitors and Exhibit 2.29
presents their expenditures. The trend in expenditures is not adjusted for
inflation but the total number of hotel room-nights occupied has risen from
about 9,800 in 1995 to 12,500 in 2005.
Memphis can claim to be the home of the Blues, the birthplace of rock and
roll, the site of Graceland, and the gateway to Tunica Resorts. Exhibit 2.30
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illustrates the location of several of Memphis’ major tourist attractions. Many of
the city’s tourism attractions are along the broad Poplar Avenue corridor.
Graceland is the exception. Located directly to the east of the airport on Elvis
Presley Boulevard, off Winchester Road, the approach to Graceland caused a stir
when President George W. Bush and the then Japanese Prime Minister needed to
pass through seedy sections of town in order to visit.
The Beale Street Historic District is the most visited attraction in
Tennessee with more than 4.2 million visitors per year. The Beale Street District
illustrates the cross-subsidization between tourism and quality of life. The Beale
Street area and larger portions of downtown have become the entertainment
district for the Memphis metropolitan area, attracting many local residents for a
night or afternoon out.
Tunica Resorts 30 miles to the south along U.S. 61 has emerged in the
post-Katrina era as the third-most popular gambling destination in the United
States after Las Vegas and Atlantic City. Tunica Resorts is building out to
become a more complete resort with dining and shopping options being added.
It is unclear whether Tunica Resorts will retain its third-place ranking if and
when the Gulf Coast is eventually rebuilt.
With the possible exception of Graceland, Memphis tourist attractions lack
substantial pulling power and that is reflected in the attendance numbers cited
above. Only about one-fifth of the city’s hotel rooms are in or near downtown.
Proprietary and Confidential.

139

Many of the tourism expenditures cited above are likely due to business travelers
who often stay in the large clusters of hotels in the eastern half of the city but
may go downtown for dinner or a night out.
Despite the present malaise, there are substantial opportunities for
tourism in Memphis. Retiring U.S. baby-boomers will be driving tourism for the
next decade or so. The slightly younger European baby-boomers who are wellseasoned travelers can be expected to join them soon. Within the next decade,
the flow of Asian visitors will likely increase considerably, including mainland
Chinese and Asian Indians. As Asian incomes rise and they travel increasingly
to the U.S., Memphis could become a favored tourism destination among Asian
visitors to the U.S. Those tourists will need to be understood, courted, and
catered to.
The tourism market is extremely competitive, however, and without goaldirected action, tourism in Memphis may actually decline. Beale Street,
Graceland, and Tunica Resorts, when well-packaged, can appeal to growing
Asian and other segments of the tourism market.
With international tourism growing, air service will become even more
critical to the Memphis tourism industry. Memphis’ major leisure traveler feeder
markets are either not growing quickly or a plane ride away. Fully one-third of
all European visitors to Memphis used MEM as their port-of-entry. Improving
international air connections, especially to Asia, should be a medium-term goal.
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Memphis’ attractions need to be upgraded. Graceland itself is expected to
undergo a major upgrading over the next few years. Yet, Memphis’ primary
tourism draw is surrounded by an off-putting neighborhood. Some “soft” as
well as “hard” infrastructural interventions to support tourism will be discussed
later.

Bio-science: Vibrant but Vulnerable
Bio-science is a new, rapidly-growing, but still relatively small sector in
Memphis. Exhibit 2.31 places the technology-based employment in the Memphis
area in the context of several metropolitan areas that are frequently mentioned as
technology centers. This category is significantly broader than bio-science.
Three points stand out1. First, Memphis area technology sector employment is
significantly smaller than that of the other areas. Second, Memphis area
technology sector employment is growing more quickly than the eight-region
average. Third, Memphis’ technology sector employment growth is largely on
the basis of the so-called “mid-tech” sub-sector that is oriented towards
development and production.
Bio-science presents significant opportunities for Memphis. New
industries are developing within the bio-science sector that could sustain cities
1 Unfortunately, a comparative study of bio-science employment trends could not be completed
for this report.
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for decades. Competition for those industries and the employment they create is
extremely high, however. Successful competition requires attracting and holding
a quality and high-skill labor force. Memphis is advantaged by its relatively low
cost of living but serious social divisions, highly-segregated struggling public
schools, and crime diminish the quality of life which hamper personnel
recruitment and sometimes add to the operating costs of firms.
Air connections with major cities with established bio-science centers are
important for recruiting and growing Memphis bio-science firms. Industry
watchers often cite nine or ten metropolitan areas as the key locations for the bioscience industry. These include, for diverse reasons, Austin, Boston, Los
Angeles, New York, Philadelphia, Raleigh-Durham, San Diego, San Francisco,
Seattle, and Washington D.C. Through Northwest Airlines, Memphis has direct
flights to all but one of these cities and with more than a half dozen flights daily
to some destinations. Since bio-science professionals across the country
frequently interact face-to-face, maximizing the number of non-stop flights
connecting to these other bio-tech or bio-science centers may be one of the most
effective strategies to sustain and grow the Memphis bio-science sector.
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Memphis Aerotropolis Economic Challenges and Opportunities
Airport-linked development in Memphis is a strong point in a less-than-strong
region. The Memphis airport can be seen as a peak in the center of a wide
shallow bowl. The mid-continent location gives Memphis centrality but it is
located in a region that is, for the foreseeable future, growing less quickly than an
increasingly bi-coastal nation.
While Memphis is the busiest cargo airport in the world, it faces present
and potential competition, as a national air cargo hubs from several other midcontinent airports that have grown on the basis of national distribution systems.
The competitive environment implies a need to invest to remain pre-eminent but
it also poses a limit to the positive effect of infrastructure improvements.
Memphis’ position as an air cargo hub will no doubt be affected by the
continuing rise of trade with Asia. In one future scenario, Memphis may be
reduced to a more modest national role. In another, given new extended-range
aircraft being developed, the distribution of destinations, and local investments,
Memphis can emerge as a global multi-modal hub.
The Memphis Aerotropolis has the potential for markedly improved airground (road and rail) and, less immediately, river multi-modal operations.
Memphis’ premier corporation has never been just an air shipment firm but a
complete connectivity company, selecting the modes that best fit customer needs.
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The optimal mode mix may shift with increasing concerns about the
environment, rising fuel costs, growing congestion in the air and on the road,
and evolving supply and distribution needs. The Memphis Aerotropolis,
therefore, needs to invest to develop its inter-modality capabilities and to create
options for the future.
The Memphis Aerotropolis serves as a very good, but not large passenger
hub. Memphis is the 36th busiest passenger airport in the U.S. and Northwest’s
third domestic hub. Memphis airport’s feeder region is growing slowly, the
region is served by multiple hubs, and regional jets open the region to larger,
distant hubs. Several of the competing hubs are larger origin-destination
markets. International service beginning in 1995 may have helped Memphis
maintain its position in the enplanement rankings but it has not had a noticeable
impact on raising Memphis in that ranking.
Growing the passenger hub will most likely require growing Memphis as
an origin-destination market. The short and medium-term prospects for doing
so are moderate. A thorough long-range demographic analysis is required but
the long-term growth prospects are reasonably good, if Memphis plans
systematically and implements effectively. Nevertheless, air connectivity will be
critical but only part of Memphis’ attraction. Social divisions, airport area
appearance, and surface connectivity must be addressed as well.
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Tourism and bio-science offer solid possibilities for growing Memphis as
an origin-destination market, though both are fragile at the moment. Memphis
has no attractions with the widespread allure of Disneyworld or the Las Vegas
Strip. Its primary tourism draw, Graceland, has an unknown long-term life
expectancy. Many Memphis attractions are of primarily local or regional appeal
and visited by relatively few air travelers. For example, less than one percent of
visiting air passengers surveyed by the airport authority stated that they had
visited the Museum of Art. Twelve percent had visited Beale Street, Memphis’
most popular destination (presumably most had not come to Memphis to do so).
Tourism, however, can help cross-subsidize the regional quality of life. Even a
relatively small number of visiting air passengers, while not significant to the
tourism industry, can have a noticeable impact on the financial viability of, say,
the Museum of Art.
The prospects for the regional bio-science industry must be seen as having
large bounds. Though growth prospects are strong, the industry is somewhat
fragile and requires careful attention. As will be discussed later, the most
effective regional investment in the sector may be to improve the quality of life
so as to attract and hold well-educated professionals who would be employed in
a growing bio-science cluster.
One of Memphis’ primary assets is affordable housing. As new economy
industries mature, skills become more widespread, and competition more
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intense, firms will begin to seek out the most cost-effective locations. A
combination of air connectivity and local amenities is frequently the decisive
factor. The ability to make same-day return trips to key destinations combined
with the local livability that reduces labor costs can increase a firm’s
competitiveness markedly. As labor-intensive industries, new economy sectors
are unavoidably cost conscious and the localities that can cost-effectively provide
for their needs will benefit.

IV. Memphis Aerotropolis Infrastructure Needs
Additional infrastructure is required to support continued growth in the three
main economic bases of the Memphis Aerotropolis. Much of the infrastructure
needed is either shared among the three sectors or cross-subsidizes each. (For
instance, reducing congestion benefits the logistics sector most directly but also
increases the amenity drawing power of the tourism and bio-science sectors.)
Metropolitan infrastructure gaps have been (or currently are being) studied by
the Memphis MPO and the Memphis Regional Chamber. In general, these are
mentioned only as they reflect on specific Memphis Aerotropolis needs.
Two inter-related areas are important. The first is land use. The second is
inter-modal connections. Apropos the latter, both physical and electronic
connections are critical because goods need to be moved and they need to be
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tracked. Air passengers also need much improved means of ground access. Land
use patterns help determine the distance people and goods need to be moved.
Both inter-modal connections and land use can have a marked impact on the
quality-of-life—a factor identified as important to at least two of the pillars of the
Memphis Aerotropolis. Quality-of-life issues are being addressed by other
studies. The goal here is to identify the infrastructure needed in order to
optimize MEM’s cargo operations and regional logistics impacts with
infrastructure that can be expanded and reconfigured as traffic volumes require.

Airport Area Land Use
Memphis International Airport covers 3,900 acres and has four runways.
Exhibit 2.32 shows the airport layout and land use. Three are parallel northsouth runways 18R/36L, C, and R which are 9,320, 11,120, and 9,000 feet long,
respectively and one east-west runway 9/27 that is 8,946 feet long. The east-west
runway is north of the three north-south runways. All runways are used and the
taxiways are undergoing a process of rationalization in order to smooth the flow
of aircraft traffic.
As a busy, maturing airport, MEM is beginning to face space constraints.
FedEx operations take up much of the portion of the airport north of the eastwest runway and a recent land swap brokered by the airport will give will allow
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FedEx expansion room. The Air National Guard will relocate to the south of the
airport. As presented in Exhibit 2.33, the passenger terminal is located between
runways 18R/36L and C with access from the north, via Plough Boulevard and
Winchester Avenue. A primarily belly-hold oriented cargo facility is being
relocated towards the eastern fence of the airport, even with the terminal, to
allow for a passenger concourse expansion. Aircraft maintenance facilities are
located south of the terminal. Some expansion space remains in the southern
portion of the airport. Should current growth trends continue, MEM may need
to acquire additional property outside the fence or make contingency plans for
efficiently relocating some airport functions off-site. Indeed, some employee
parking is in the process of being re-located to make room for higher value uses
within the airport fence.
The examination of regional spatial structure above suggests that the
airport is a factor determining land use patterns in Memphis to a degree that is
not often recognized, let alone leveraged. The airport area is a focus zone for
metropolitan activities and employment. As described above and in Exhibit 2.1,
a broad logistics zone arcs around the airport. This zone begins along Lamar
Avenue to the east, continues in a gentle curve through the Depot area north of
the airport, and reaches to the developing inter-modal facilities in southwest
Memphis. There is more than 130 million square feet of warehouse and
distribution center space in Shelby County. The arc is now completing the circle
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to the south of the airport in De Soto County. The Poplar Avenue corridor is just
north of the logistics zone and reaches from the river to Collierville. The areas to
the north of the Poplar Avenue corridor and to the south of the logistics activities
to the south are preponderantly residential.
Employment within the immediate airport area is heavily weighted
towards logistics and wholesale trade. Exhibit 2.34 shows the sectoral
distribution of employment within concentric rings surrounding the airport. The
spatial organization of that employment, however, is confused. Industrial
parcels are interspersed with residential areas. For example, a neighborhood is
sandwiched in between Exel’s large complex off Lamar Avenue and Mallory
Alexander International’s location adjacent to the airport. Moreover, homes are
sometimes located under busy flight paths while industrial areas are located in
the less noisy zones.
The industrial nature of the logistics zone and the noise footprint of the
airport, shown in Exhibit 2.35, keep the residential real estate markets near the
airport relatively soft. It might be worthwhile to consider a systematic
rationalization of airport area land to focus more heavily on airport-related
business activities, relocating residences away from the industrial uses. The
airport hotel cluster might be redeveloped to provide more high-end services
needed by business travelers and the amenities desired by recreational travelers.
These land uses are discussed further in a later section.
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Because real estate prices are generally soft on the south side of the Poplar
Avenue corridor, a potential airport area development authority would be able
to gradually acquire land for conversion to industrial, logistics, and other
commercial uses. Land assembly and traffic study will likely pay large
dividends in the future as employment increases in Memphis’ logistics areas.
Exhibit 2.36 provides the MPO employment projections for the regional
freight activity hubs. The airport and the nearby Lamar Avenue areas are the
largest logistics employment hubs now and those adjacent areas are projected to
increase substantially over the next two decades, accounting for almost all
employment increase in this sector. Over the next decade, jobs and residences
are likely to be expanding primarily in the metropolitan area Airport-Southeast
fringe. A smaller, mainly residential arm may develop to the north. The urban
center of gravity is moving out the Poplar Avenue corridor and south. We
provide rough preliminary estimates of the real estate needs below.
The immediate airport area is an excellent site to begin Memphis
Aerotropolis renewal and place-making. There are 20.9 million square feet of
industrial space within three miles of the airport. Approximately 16 percent of
that is available. Within the same radius, there are 2.7 million square feet of
office space, 41 percent of that available as of early 2007. Of the 2.3 million
square feet of retail space, 14 percent is available. In addition, the airport has
acquired residential and military space that could be converted to other uses.
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The combination of a relatively weak commercial real estate market and longterm viability present an opportunity for a systematic, far-reaching aerotropolis
intervention.
Now is the time to act. Graceland is about to embark on a major
investment for renewal and expansion. CB Richard Ellis has announced plans to
renovate Bellbrook Industrial Park near the intersection of I-55 and I-240. Such
investments have the potential to put the airport area into another phase of
haphazard, piecemeal development, leading to inefficiency if coordinative
actions are not taken.
The basic steps needed to plan airport area revitalization are outlined in a
subsequent section. It should be emphasized that Memphis International airport
serves a large regional catchment area. Dispersed development within the
metropolitan area and the larger region are likely to occur no matter what steps
are taken. As airport-linked opportunities expand, companies may be motivated
to locate in more rural areas outside Shelby County with convenient airport
access. These would be on sites that allow them to take advantage
simultaneously of the region’s mid-continent location, pockets of labor supply,
and national and international air access. Shelby County and Memphis, in
particular, must take strong coordinated acions to make a close-in location more
attractive than outlying locations, if the core of the aerotropolis is to prosper.
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Inter-modal Infrastructure and Facilities
The inter-modal infrastructure needed for moving goods and passengers
overlaps to a degree but each requires specific attention. Access routes and
modes are important. So are terminals and interchanges.

Functional Connectivity
Access routes must be fully functional and they need to be interpretable. The
most essential aspect of airport access and ultimate aerotropolis development is a
swift, trouble-free journey between the airport and initial origin or final
destination. The issues for cargo and passengers are somewhat different, but
both are important. Local planners have identified congested points in the
region’s roadways requiring attention but limiting congestion is not sufficient for
minimizing access travel time or emissions. Both of these considerations are of
special concern for the Memphis Aerotropolis. Given the dispersed nature of the
city, distances will be relatively long. Further, as a logistics-dependent region
that is an EPA non-attainment zone, Memphis needs to be greener as well as
faster.
With respect to passenger access, the first issue to consider is the origins
and destinations of air passenger and employee ground trips. Given the
dispersed locations of many of the potential destinations for visiting air travelers,
which are spread throughout the greater Poplar Avenue corridor, and the
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potential destinations for employees and local air travelers, which would likely
be in the neighborhoods on the far side of the Poplar Avenue corridor, it is likely
that any airport access system will need to serve a large area. Analysis from the
last airport master plan in 1999 (page A-6) indicates that 68 percent of MEM’s air
passengers approached the airport from the east, 54 percent via I-240 and 14
percent via Winchester Road. The remaining 32 percent approached from the
west—the downtown side, 26 percent via I-240 and 6 percent via Winchester
Road.
An airport access corridor leading towards, if not quite reaching,
downtown has been outlined. The corridor is shown in Exhibit 2.37.
Unfortunately, the airport master plan does not discuss what percentage of air
passengers begin or end their journeys downtown but, since the downtownmidtown complex contains approximately one-fifth of the city’s hotel rooms, the
proportion of air passengers traveling between the airport and downtown is
unlikely to be much larger.
The possibility of a light rail in Memphis comes up periodically. Surveys
show that Americans are at their most likely to use public transit at the
destination end of air journeys. Often the ground movement needs of air
passengers are limited, sometimes primarily to their hotel and back to the
airport. Public transit offers the possibility of reducing the stress associated with
car rental and taxi usage.
Proprietary and Confidential.

153

Providing public transit airport access, such as light rail, is fraught with
contingencies, however. In order to succeed, light rail transit would need to
provide frequent fast service to and from the most popular destinations at a
competitive price. In order to do that, large volumes and tight concentrations of
travelers are necessary. If service is less frequent than every 15 minutes or if
people will need to walk substantial distances with luggage, the attraction of
light rail will diminish quickly. Moreover, the need for frequent service may be
greater in Memphis where travel time to downtown and other popular
destinations may be barely 15 minutes. Both the possible airport access corridor
and the light rail are slated to connect downtown with the airport—but
unfortunately most air travelers head towards the east.
Airport access public transit appears to function most successfully when
they are fully integrated into a well-developed commuter system. In that case,
air travelers can reach the most common destinations and commuters and air
travelers cross-subsidize each other. Perhaps the most successful example of an
airport access public transit in the U.S. is Reagan National’s integration into the
D.C. metro system. The best systems internationally include Schiphol, with a
central train station directly under the terminal, Frankfurt, with local and long
distance train stations underneath and just behind the terminal, and Hong Kong,
with a city-wide connection directly adjacent to the terminal.
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Light rail and the associated transit-oriented development are often
thought to be indispensable in contemporary urban place-making. Experiments
with combining light rail and transit-oriented development have, for the most
part, been disappointing. The light rail often serves as an urban ornament, much
as the Memphis riverside tram, but fails to attract sufficient riders to significantly
affect automobile usage. Ninety percent of Memphis air travelers come to the
airport via private car. Another 6 percent use hotel courtesy vans. Private
automobiles are, and will likely remain, the most important component of a
passenger airport access system. Given the findings of the previous airport
master plan, it is likely that Memphis does not meet the traveler
population/destination density threshold for a viable light rail system for airport
access or commuting, at least for the next decade or more. The reality is that
Memphis origins and destinations are dispersed and automobiles offer speed,
comfort, and convenience advantages.
Further study of urban transit options is warranted, however. Corridors
for future fixed guideways should be reserved in any case. The possibility of
developing a city-wide system of minibuses, jitneys, or service taxis that would
use the fixed guideways for the heavily trafficked parts of their routes and then
peel off as needed to use city streets once the traffic and passenger density
decreases should be explored. Small vehicles may be able to offer sufficiently
frequent service to attract an economically viable threshold ridership. A good
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passenger movement facility located near the lower level of the airport terminal
may provide an attractive transfer option. Ideally, service should offer seamless
one-seat service to passenger destinations. The possibilities for crosssubsidization between commuters and air passenger should be explored. Both
groups travel to the same or nearby destinations. The opportunities may be
limited, however, because much of the commuter traffic to and from popular
visitor destinations is likely to come from the far side of the Poplar Avenue
corridor while air passengers travel from the south.
The previous airport master plan concentrates on passenger access but
the volume of cargo traffic at MEM suggests that increased attention be paid to
cargo ground access and transfer. Access to the large FedEx facility in the
northern end of the airport is probably via Democrat Road. The traffic counts in
the airport master plan were dated but Democrat Road was expected to have
close to 30,000 vehicles traveling per day by 2007. The midfield cargo facilities
are being re-located to the eastern edge of the airfield near the passenger
terminal. Access to this site would be via Swinea Road which runs parallel to the
airport fence between Winchester Road and Shelby Road.
The heavy concentration of warehouses and distribution centers to the
east of the airport suggests that much of the air cargo travels on Democrat Road
towards Lamar Avenue and to Tchulahoma Road to reach the facilities
immediately to the east of the three north-south runways. As the new cargo
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facilities on the eastern edge of the airport develop, traffic along Swinea,
Winchester, and Shelby Roads will also increase. There are also warehouses and
distribution centers to the west of the airport along Brooks road and to the north
of the airport along Airways Boulevard and Ball Road.
In contrast to passenger access which mainly goes along limited-access
highways, cargo access to the airport is mainly along local streets with frequent
intersections. Moreover, while many warehouses and distribution centers are
located within broad corridors, access is via local feeder roads. A more detailed
engineering study may be warranted to investigate how access can be smoothed
and unnecessary stops that increase time, fuel use, and pollution can be
eliminated.

Wayfinding and Placemaking
The second aspect of airport access is related to wayfinding. As airport cities and
aerotropolis regions increase in size and the number of local destinations
increases, particularly visiting air travelers (in Memphis 30 percent of whom rent
automobiles) need help in finding their way2. Moreover, airport access corridors,
like passenger terminals, are important urban and regional gateways. Airport
access corridors should provide interpretable paths that welcome residents and
visitors and leads then to their destinations. According to Kevin Lynch’s
2 As airport terminals have become larger, designers have become more concerned about
“wayfinding.” Similarly, on the airside, wayfinding has become a critical safety feature in
reducing accidents on taxiways and runways.
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research on “place legibility,” people need to be able to imagine the spatial
layout of a place in their minds in order to find their way around and to feel
attracted to that place. Accordingly, Lynch identified five key building blocks of
interpretable city design. An interpretable city is a network of paths, edges,
districts, nodes, and landmarks. MEM itself is the central node of the
aerotropolis region. A number of key Memphis area paths, edges, and districts
were identified above in the discussion of regional spatial structure. Developing
the airport entranceway or terminal into a landmark would improve
interpretability and communicate that “something great happens here.”
Given the dispersed locations of likely destinations, constructing legible
paths—ones that open up in a welcoming sequence and seem to lead
automatically to the destination will be daunting. Part of creating an
interpretable path in Memphis would be the completion of a fixed guideway
system that connected to the entire Poplar Avenue corridor. Another key aspect
of developing interpretability would be to develop an airport district whose
functioning symbolized the functioning of the cargo and logistics aspects of the
aerotropolis.
Inviting, interpretable pathways are particularly important in creating a
pleasing tourist experience. Leisure tourists may increasingly shuttle between
Beale Street, Graceland, Tunica Resorts, and the lesser-known attractions that are
sprinkled throughout the Poplar Boulevard Corridor. Urban blight and
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incompatible land uses along the tourist paths will subtract from the
competitiveness of the regional tourism industry. Likewise, bio-science
personnel recruitment will benefit from upgraded access corridors.

Electronic Data Interchange for Inter-modal Cargo
To support 21st century business practices of electronic commerce, just-in-time
delivery, and supply chain management, electronic data interchange must be
provided as a tool for air logistics hub operators, tenants, logistics service
providers, and U.S. Customs. The air logistics hub EDI system will be a network
of computers and databases that provide an interface between all parties
involved in arranging a shipment. This EDI system must be capable of
interfacing with multi-modal carrier systems to provide on-line tracking and
tracing capability for the shipper. A key function of this system should be to
interface with U.S. Customs. The local air logistics hub EDI network should also
have access to global telecommunications networks via satellite transmission.
Similarly, the EDI system should be tied to a bar-coding or more advanced RFID
systems for shipment identification within the system and in-transit. The general
objectives of the MEM’s air logistics hub EDI system, consistent with the
communication vision of 21st century business practices are to:
• Build a cost-effective, resilient, and manageable network, available
throughout the Memphis Aerotropolis region.
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• Allow businesses throughout the Memphis Aerotropolis region to
connect to the MEM air logistics hub via a network backbone without
extra charges;
• Ensure connectivity by providing enough bandwidth and connection
channels;
• Ensure capacity so that the Memphis Aerotropolis regional community
and air logistics hub tenants can connect and not be denied access due
to insufficient ports;
• Provide support for all protocols required by the users of the system;
• Allow tenants, users, and logistics service providers with a range of
hosts (e.g., Wi-Fi workstations with high-speed network access, mobile
computing and data exchange via secure wireless networking) to
connect to the MEM air logistics hub’s network.
• Allow MEM air logistics hub tenants and the Memphis Aerotropolis
regional user community to access applications (e.g., database
inquiries/updates) on a range of different computers operated by third
party entities. This requires open architecture and a common EDI
platform for software compatibility.
Conceptually, the air logistics hub Communications System can be viewed
in Exhibit 2.38. This exhibit also illustrates a possible future global
communication system for the Memphis Aerotropolis logistics hub. Here, it is
important to remember that each entity often interacts with many different
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companies, with different LAN’s, different computers, different communication
protocols, and other factors that make harmonizing EDI systems extremely
complex.

Future Land Use and Facility Needs
Expansion of cargo and passenger traffic implies an increased need for facilities.
A preliminary analysis of the need for industrial space and hotel rooms based on
available data (which is the process of being updated now for the new airport
master plan) is shown in Exhibit 2.39. The 2006 stock of industrial space within
three miles of the airport and of hotel rooms in the City of Memphis are shown
near the top of the exhibit. The amount of industrial space and the average
number of hotel rooms used in 2006 and projected to be used are below. Relying
on MPO projections of cargo processed, the size of on-airport cargo processing
facilities and the amount of industrial space needed two decades from now will
increase dramatically. Relying on similar analysis, the number of hotel rooms
that will be occupied nightly is also likely to grow significantly.
Although rudimentary, this analysis underlines the need to consider the
land use needs beyond the airport fence if the Memphis Aerotropolis is to grow.
An Airport Area Redevelopment Authority, should one be created, might
produce more rigorous projections and conduct a census of industrial properties,
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calculating the remaining life expectancy of each in the airport area. Such
calculations would be the basis for detailed land use planning. Processing
efficiency will need to increase from today’s levels which means that the quality
of inter-modal connections will need to improve.

Future Inter-modal Needs
In order to remain a competitive logistics center, Memphis needs to expand its
inter-modal capacity. Three measures of congestion suggest that an expansion of
roadway capacity is needed. Exhibit 2.40 shows the trends in two of those
measures in the Memphis metropolitan area over the past two decades.
The Travel Time Index (TTI) is the ratio of peak period travel time to free
flow travel time. It measures the average amount of extra time it takes to travel
in the peak relative to free-flow travel. The Travel Time Index for Memphis rises
from just over 1.0 in 1982 to 1.22 in 2003.
The Roadway Congestion Index (RCI) is a measure of vehicle travel
density on major roadways in an urban area. An RCI exceeding 1.0 indicates an
undesirable congestion level, on an average, on the freeways and principal
arterial street systems during the peak period. The Roadway Congestion Index
for Memphis increases from .7 in 1982 to over 1.0 after 2000.
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The need for a through transportation overhaul in Memphis is highlighted
by the annual congestion cost. This measure is only available for a span of five
years but it quantifies congestion’s impact. In current dollars, the cost of
roadway congestion jumped from $190 million in 1998 to $293 million in 2003.
While not excessively high compared to the largest metropolitan areas, as a
rapid-response logistics center, Memphis depends heavily on free-flowing traffic.
As noted above, Memphis must go beyond congestion relief. As Figure
2.41 shows, the major inter-modal facilities, including the airport, need to use
local connectors in accessing the National Highway System. Few of even the
busiest trucking intensive facilities have direct uninterrupted access to through
highways. Streamlining airport area highway access has the potential to reduce
operating costs and minimize the environmental footprint. Detailed studies are
needed to decide how to best reduce truck travel on local roads and speed their
access to the Interstates.
As reviewed in a brief scenario above, Memphis could develop as a
premier hub for international time-definite cargo. Incoming international
shipments may be air freighted to a central hub, such as Memphis, to avoid a
slow sea journey and then moved further by ground. Outgoing international
shipments would follow the path in reverse. Some large air cargo hubs already
claim hinterlands that span almost half the continent. Two factors make large
hinterlands for mid-continent airports feasible. The first is congestion at major
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hub airports in the largest metropolitan areas. The second is the speed and price
gains that come from consolidating cargo in large hubs.
Most air cargo travels by truck on the ground but several factors also
point to the need to consider rail shipment as an option. Railroads are becoming
increasingly integrated in inter-modal logistics chains with truck trailers and
containers frequently making part of their journey by rail. Exhibit 2.42 shows the
recent trends in the number of containers and trailers (piggy-back) carried by rail
nationally. Many, but not all, of the containers are traveling to or from seaports,
implying that their journey will be tri-modal3. The changing role of rail transport
means that railroads are developing improved capabilities for dealing with loads
that need to travel and be transferred quickly.
Future increases in Interstate highway congestion may encourage further
use of railroads in inter-city transportation. Exhibit 2.43 shows the recent trends
in traffic (vehicle miles traveled) on Interstate highways. Many metropolitan
areas, in particular, but also many popular shipping routes are increasingly
congested. Air-rail inter-modalism might also become more common as a
response to air transport disruption due to weather or other reasons. Research
conducted at UNC’s Kenan Institute of Private Enterprise on “intelligent agents”
and “intelligent logistics” suggest that in the not-too-distant future “smart

3 Unfortunately, information on the routes used by inter-modal train traffic could not be
located.
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packages” will increasingly be able to route themselves in response to weather,
supply network, and infrastructure conditions.
Should Memphis develop into a central hub for international time-definite
cargo, inter-modal infrastructure will be critical. Railroads will need to learn
how to provide, or participate in, seamless delivery networks, freight that is now
shipped by road might shift to rail for part of its journey. Volume will need to be
sufficiently large to support frequent rapid service and inter-modal transfers will
need to be swift, seamless, and cost-effective.
Each of Memphis’ five Class I railroads maintains an inter-modal freight
yard in the Memphis area. Canadian National’s yard, Johnston, is directly south
of the Interstate 240 beltway near the river. Norfolk Southern’s yards, Forrest
and Sarget, are centered inside the beltline. Burlington Northern/Santa Fe’s
yard, Tennessee, is southeast of the city. Union Pacific/Southern Pacific’s yard,
Ebony, is in Arkansas on the line to Little Rock. CSX’s yard, Leewood, is inside
the beltline, in the northeast. Exhibit 2.44 shows the location of the major rail
facilities. Exhibit 2.45 summarizes the capacity of each of the facilities.
While rail facilities are in a process of rationalization and consolidation,
little consideration appears to be taken of the possibilities for increased air-rail
inter-modalism. Little-used track is being taken out of service and, due to
growing demand, major facilities are being upgraded and expanded. These
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changes should make Memphis a more efficient logistics center while reducing
the amount of train traffic through city residential areas.
The CN and CSX have reached agreement with the City of Memphis,
Shelby County, and the MSCPC to begin developing the Memphis Intermodal
Terminal, a state-of-the-art intermodal facility in the Frank C. Pidgeon Industrial
Park in southwestern Memphis near the new port facilities south of President’s
Island. Other railroads have been invited to participate but is, of this moment,
unclear whether they will. The private rail investment in the facility is expected
to total $25 million, creating a 155-acre terminal with an annual capacity of
200,000 lifts of on trailers-on-flat-car (TOFC) and containers-on-flat-car (COFC).
The planned intermodal facility will feature five tracks with a total pad length of
20,000 feet for the movement of trailers and containers on and off railcars and
parking spots for 1,800 trailers and container chassis. The Frank C. Pidgeon
Industrial Park offers more than 3,000 acres for industrial development with land
available for expansion of the terminal.
The planned facility concentrates all COFC/TOFC transfers in one
location and facilitates rail-to-rail cargo transfers between rail lines, eliminating
trucking drayage between railroad yards and significantly reducing the number
of trucks traveling through residential areas. Memphis’ east-west truck and rail
connections make Pidgeon Industrial Park a viable exchange location for the
projected increase in Latin American trade shipped via the river to Memphis.
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Should all rail lines consolidate their facilities there, significant economies of
transfer are possible.
The BNSF is planning an expansion of its capacity in the region but might
opt for an expansion of their Tennessee Yard at Shelby Drive and U.S.-78 or
relocation of the yard to the southeast along the BNSF–U.S.-78 corridor in
Marshall County, MS. This expansion is planned to bring BNSF’s lift capacity in
the area to 1 million over the next 20 years.
The BNSF track passes adjacent to the airport, to the west of FedEx sorting
facilities. Contingency plans to create a direct air-rail link might strengthen
Memphis as an international gateway if highway congestion and costs tilt further
towards rail. In the international scenario where Memphis retained and
increased its dominance, outlined above, the international air-domestic rail
combination was a critical aspect of supply chain management. Though air-rail
cargos remain very small, tentative steps towards planning for air-rail intermodalism are warranted. Some modern airports, such as Frankfurt Airport and
Alliance Airport, are already developing direct cargo rail interchanges on their
property.
More speculatively, air-water inter-modality may someday become a
realistic option. Although seemingly far-fetched, supply experiments building
on sea-air linkages are now being conducted between Asia and Europe via
Dubai. While this is not now, and may never be, a significant means of
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shipment, Memphis Aerotropolis planners need to allow for the possibility that
this form of inter-modalism may someday become more viable.

Infrastructure Summary
This analysis implies that Memphis, as an aerotropolis and a region, is operating
in a competitive environment wherein infrastructure investments are necessary
but need to be evaluated carefully.
The rationalization of Memphis port and rail infrastructure is well
underway with the development of the harbor and inter-modal rail yard
southwest of downtown. These should increase the efficiency of inter-modal
transfers, offer industry attractive sites, and reduce the level of unnecessary local
movement, trimming costs and minimizing the local environmental footprint.
There is a need to improve plans for air transfers, however.
Although local planners make mention of improving passenger train
connections, inter-city passenger rail is not a realistic transportation, as opposed
to recreation, option for Memphis. Memphis is generally not included in
conceptual plans for high-speed passenger rail. (See Exhibit 2.46.) Substantial
investment in inter-city passenger rail facilities is not warranted at this time.
There is, however, a need to increase the speed of freight trains. In general, the
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speeds are now too slow to include rail in rapid-response logistics services. As
rail corridors are upgraded for new needs, speeds should improve.
Local road congestion is not excessive but a leading logistics center needs
to do better. Many busy nodes of trucking, such as distribution centers, have no
direct access to the national highway system, even if they are relatively close to
these highways. Local road truck traffic may have been acceptable once but, as
volumes and the need for efficiency grow, better traffic patterns are needed. The
same holds for the pattern of land uses. The mixing of industrial and residential
land uses should be reduced. This will concurrently improve efficiency and
living environments. Memphis, as an aerotropolis and as a multi-modal logistics
center, should become a model of environmental stewardship and sustainability.
Memphis is in need of substantial physical and social renewal if it is to
reach its full potential as an aerotropolis. A positive entry and exit experience is
needed for air passengers. The ills surrounding Brooks Road and the nearby
neighborhood need to be addressed with aesthetic and social upgrading.
Memphis is a primarily blue collar airport dominated by cargo processing. That
blue collar needs to become a bit lighter—creating an environment that is also
acceptable to white collar functions—if it is to attract offices and to maximize its
benefit to the travel-intensive tourism and bio-science sectors.
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Exhibit 2.1
AEROTROPOLIS CONCEPTUAL OVERVIEW
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Exhibit 2.2
MEMPHIS AREA POPULATION: 1980, 1990 & 2000

County
Shelby, TN

1980

1990

2000

Percent increase
1990-2006

2006

777,113

77.9%

826,330

77.4%

897,472

74.5%

911,438

71.5%

10.30%

646,356

64.8%

610,337

57.2%

650,100

53.9%

670,902

52.6%

9.92%

DeSoto, MS

53,930

5.4%

67,910

6.4%

107,199

8.9%

144,706

11.4%

113.08%

Crittenden, AR

49,499

5.0%

49,939

4.7%

50,866

4.2%

52,083

4.1%

4.29%

Tipton, TN

32,930

3.3%

37,568

3.5%

51,271

4.3%

57,380

4.5%

52.74%

Marshall, MS

29,296

2.9%

30,361

2.8%

34,993

2.9%

35,853

2.8%

18.09%

Fayette, TN

25,305

2.5%

25,559

2.4%

28,806

2.4%

36,102

2.8%

41.25%

Tate, MS

20,119

2.0%

21,432

2.0%

25,370

2.1%

26,723

2.1%

24.69%

9,652

1.0%

8,164

0.8%

9,227

0.8%

10,419

0.8%

27.62%

Memphis city

Tunica, MS
Total

997,844

Growth

1,067,263

1,205,204

1,274,704

0.7%

1.2%

5.6%

19.44%

Source: U. S. Census of Population, 1980, 1990 & 2000; Census county Population estimates.
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Exhibit 2.3
PERCENT RESIDENTS WHITE
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Exhibit 2.4
PERCENT RESIDENTS BLACK
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Exhibit 2.5
PERCENT ADULT RESIDENTS WITH A FOUR-YEAR DEGREE
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Exhibit 2.6
MEDIAN HOUSEHOLD INCOME
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Exhibit 2.7
CROSS-COUNTY COMMUTING

County of Residence

Workers

Shelby County, TN
DeSoto County, MS
Tipton County, TN
Fayette County, TN
Crittenden County, AR
Marshall County, MS
Tate County, MS
Tunica County, MS

408,221
53,773
23,280
12,783
20,561
13,815
10,654
23,280

Total

566,367

Work in Shelby County
72.1%
9.5%
4.1%
2.3%
3.6%
2.4%
1.9%
4.1%

383,198
27,938
12,220
7,825
6,757
4,631
2,226
201
444,996

86.1%
6.3%
2.7%
1.8%
1.5%
1.0%
0.5%
0.0%

Percent
Working in
Shelby
County
93.9%
52.0%
52.5%
61.2%
32.9%
33.5%
20.9%
0.9%
78.6%

Source: 2000 U.S. Census Bureau County-to-County Worker Flow Files.
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Exhibit 2.8
MEMPHIS IN THE INLAND WATERWAY
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Exhibit 2.9
U.S. RAIL FREIGHT LINE TRAFFIC DENSITY — 1995
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Exhibit 2.10
MEMPHIS RAIL TRAFFIC
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Exhibit 2.11
NATIONAL FREIGHT ROAD CORRIDORS
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Exhibit 2.12
TRAFFIC AT CRTICAL THROUGH POINTS
PANEL A: TRUCK TRAFFIC, BUSIEST TO LEAST BUSY

Total hourly
traffic count

Percent of count
that is
truck traffic

Count of
trucks

I-40 Hollywood & Watkins

93880

18

16,898

Northern loop

I-40 Canada & New Airline

38730

39

15,105

Eastern entrance

I-55 At Memphis-Arkansas Bridge

43550

32

13,936

Northern entrance

I-40 Hernando DeSoto Bridge

44430

27

11,996

Western entrance

U.S. 78 Perkins & Shelby

39600

25

9,900

Southeastern entrance

I-55 Shelby & Holmes

61080

15

9,162

Southern entrance

Roadway segment
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Exhibit 2.12
TRAFFIC AT CRTICAL THROUGH POINTS
PANEL B: AUTOMOBILE TRAFFIC, BUSIEST TO LEAST BUSY

Roadway segment
I-40 Wolf River & Sycamore View

Total hourly
traffic count

Percent of
count that is
truck traffic

Count of
trucks

Count of automobiles

130190

12

15,623

114,567

Northern loop

I-40 Warford & Hollywood

96020

17

16,323

79,697

Northern loop

I-55 Shelby & Holmes

61080

15

9,162

51,918

Southern entrance

I-40 Hernando DeSoto Bridge

44430

27

11,996

32,434

Western entrance

U.S. 78 Perkins & Shelby

39600

25

9,900

29,700

Southeastern entrance

I-55 At Memphis-Arkansas Bridge

43550

32

13,936

29,614

Northern entrance

Shelby U.S. 51 & Millbranch

30920

10

3,092

27,828

North central entrance

I-40 Canada & New Airline

38730

39

15,105

23,625

Eastern entrance
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Exhibit 2.13
MEMPHIS AEROTROPOLIS CORRIDORS
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Exhibit 2.14
MEAN CENTER OF U.S. POPULATION
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Exhibit 2.15
MEDIAN CENTER OF U.S. POPULATION
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Exhibit 2.16
NATIONAL AIR PASSENGER HUBS
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Exhibit 2.17
RELATIVE RANKING OF MAJOR U.S. PASSENGER AIRPORTS
Rank

1991
Airport name

1996
Code

Passengers

Airport name

2001
Code

Passengers

Airport name

2006
Code

Passengers

Airport name

Code

Passengers

1

O'HARE INTL

ORD

59,852,330 O'HARE INTL

ORD

69,153,528 HARTSFIELD ATLA

ATL

75,858,500 HARTSFIELD-JACK

ATL

84,846,639

2

DALLAS/FT WORTH

DFW

48,174,344 HARTSFIELD ATLA

ATL

63,303,171 O'HARE INTL

ORD

67,448,064 O'HARE INTL

ORD

77,028,134

3

LOS ANGELES INT

LAX

45,668,204 DALLAS/FT WORTH

DFW

58,034,503 LOS ANGELES INT

LAX

61,606,204 LOS ANGELES INT

LAX

61,041,066

4

HARTSFIELD ATLA

ATL

37,915,024 LOS ANGELES INT

LAX

57,974,559 DALLAS/FT WORTH

DFW

55,150,693 DALLAS/FT WORTH

DFW

60,226,138

5

SAN FRANCISCO I

SFO

31,197,209 SAN FRANCISCO I

SFO

39,251,942 DENVER INTL

DEN

36,092,806 DENVER INTL

DEN

47,325,016

6

DENVER INTL

DEN

28,285,189 MIAMI INTL

MIA

33,504,579 PHOENIX SKY HAR

PHX

35,439,031 MCCARRAN INTL

LAS

46,193,329

7

MIAMI INTL

MIA

26,591,415 DENVER INTL

DEN

32,296,174 MCCARRAN INTL

LAS

35,180,960 JF KENNEDY INTL

JFK

43,762,282

8

JF KENNEDY INTL

JFK

26,229,068 JF KENNEDY INTL

31,155,411 G BUSH INTERCON

IAH

34,803,580 G BUSH INTERCON

IAH

42,550,432

9

NEWARK INTL

EWR

22,276,396 DETROIT METRO W

JFK
DTW

30,610,993 SAN FRANCISCO I

PHX

41,436,737

HONOLULU INTL

HNL

22,224,594 MCCARRAN INTL

LAS

30,459,965 MINNEAPOLIS/ST

SFO
MSP

34,632,474 PHOENIX SKY HAR

10

34,308,389 NEWARK LIBERTY

36,724,167

11

PHOENIX SKY HAR

PHX

22,140,598 SKY HARBOR INTL

PHX

30,411,852 DETROIT METRO W

DTW

32,294,121 DETROIT METRO W

EWR
DTW

12

LOGAN INTL

21,451,858 NEWARK INTL

MIA

31,668,450 MINNEAPOLIS/ST

MSP

35,612,133

DETROIT METRO W

21,308,022 MINNEAPOLIS/ST

EWR
MSP

29,107,459 MIAMI INTL

13

BOS
DTW

28,771,750 NEWARK INTL

EWR

30,558,000 ORLANDO INTL

MCO

34,640,451

14

MINNEAPOLIS/ST

MSP

20,601,177 LAMBERT-ST LOUI

STL

27,274,846 JF KENNEDY INTL

JFK

29,349,000 SAN FRANCISCO I

SFO

33,574,807

15

MCCARRAN INTL

LAS

20,171,557 G BUSH INTERCON

IAH

26,484,079 ORLANDO INTL

MCO

28,253,248 MIAMI INTL

MIA

32,533,974

16

LA GUARDIA

LGA

19,654,344 ORLANDO INTL

MCO

25,587,773 SEATTLE TACOMA

SEA

27,036,073 PHILADELPHIA IN

PHL

31,768,272

17

LAMBERT-ST LOUI

STL

19,151,278 LOGAN INTL

BOS

25,167,741 LAMBERT-ST LOUI

STL

26,695,019 SEATTLE TACOMA

SEA

29,979,097

18

ORLANDO INTL

MCO

18,411,945 HONOLULU INTL

HNL

24,326,737 LOGAN INTL

BOS

24,199,930 CHARLOTTE/DOUGL

CLT

29,693,949

19

G BUSH INTERCON

IAH

18,117,113 SEATTLE TACOMA

SEA

24,324,596 PHILADELPHIA IN

PHL

23,953,052 LOGAN INTL

BOS

27,725,443

20

CHARLOTTE/DOUGL

CLT

16,876,779 CHARLOTTE/DOUGL

CLT

21,849,879 CHARLOTTE/DOUGL

CLT

23,177,555 LA GUARDIA

LGA

26,571,146

21

PITTSBURGH INTL

PIT

16,735,015 SALT LAKE CITY

SLC

21,088,478 LA GUARDIA

LGA

21,933,000 WASHINGTON DULL

IAD

22,813,067

22

SEATTLE TACOMA

SEA

16,313,289 LA GUARDIA

LGA

20,699,136 BALTIMORE/WASHI

BWI

20,369,923 SALT LAKE CITY

SLC

21,557,656

23

PHILADELPHIA IN

PHL

15,041,936 PITTSBURGH INTL

PIT

20,533,660 HONOLULU INTL

HNL

20,151,936 FT LAUDERDALE/H

FLL

21,369,787

24

R REAGAN WASHIN

DCA

14,863,063 PHILADELPHIA IN

PHL

19,317,220 PITTSBURGH INTL

PIT

19,945,246 BALTIMORE/WASHI

BWI

21,184,208

25

SALT LAKE CITY

SLC

12,323,875 CINCINNATI/NO K

CVG

18,864,206 SALT LAKE CITY

SLC

18,914,891 HONOLULU INTL

HNL

20,067,871

26

SAN DIEGO INTL

SAN

11,423,067 R REAGAN WASHIN

DCA

15,095,923 WASHINGTON DULL

IAD

17,860,750 TAMPA INTL

TPA

18,867,541

27

WASHINGTON DULL

IAD

10,808,690 SAN DIEGO INTL

SAN

13,788,725 CINCINNATI/NO K

CVG

17,270,475 MIDWAY INTL

MDW

18,680,663

28

CINCINNATI/NO K

CVG

10,126,819 BALTIMORE/WASHI

BWI

13,431,922 FT LAUDERDALE/H

FLL

16,407,927 R REAGAN WASHIN

DCA

18,545,557

29

BALTIMORE/WASHI

BWI

9,885,615 TAMPA INTL

TPA

13,001,091 TAMPA INTL

TPA

15,888,436 SAN DIEGO INTL

SAN

17,481,942

30

TAMPA INTL

TPA

9,488,137 DULLES INTL

IAD

12,774,715 MIDWAY INTL

MDW

15,681,966 CINCINNATI/NO K

CVG

16,244,962
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Rank

1991
Airport name

1996
Code

Passengers

Airport name

2001
Code

Passengers

Airport name

2006
Code

Passengers

Airport name

Code

Passengers

31

RALEIGH-DURHAM

RDU

9,381,556 PORTLAND INTL

PDX

12,593,013 SAN DIEGO INTL

SAN

14,216,225 LAMBERT-ST LOUI

STL

15,205,944

32

NASHVILLE INTL

BNA

8,846,267 HOPKINS INTL

CLE

11,582,164 R REAGAN WASHIN

DCA

13,170,196 OAKLAND INTL

OAK

14,692,875

33

CLEVELAND HOPKI

CLE

8,142,644 FT LAUDERDALE/H

FLL

11,163,852 MINETA SAN JOSE

SJC

13,088,997 PORTLAND INTL

PDX

14,043,489

34

MEMPHIS INTL

MEM

8,072,286 KANSAS CITY INT

MCI

10,454,857 PORTLAND INTL

PDX

12,703,676 CLEVELAND HOPKI

CLE

11,321,050

35

FT LAUDERDALE/H

FLL

8,045,712 SAN JOSE INTL

SJC

10,009,027 KANSAS CITY INT

MCI

12,032,943 KANSAS CITY INT

MCI

11,237,480

36

WP HOBBY

HOU

7,650,005 MEMPHIS INTL

MEM

9,922,211 CLEVELAND HOPKI

CLE

11,875,194 MEMPHIS INTL

MEM

11,176,460

37

MIDWAY INTL

MDW

7,245,709 MIDWAY

MDW

9,839,283 MEMPHIS INTL

MEM

11,808,247 NORMAN MINETA S

SJC

10,708,065

38

KANSAS CITY INT

MCI

7,108,081 OAKLAND INTL

OAK

9,734,859 OAKLAND INTL

OAK

11,713,225 SACRAMENTO INTL

SMF

10,362,800

39

MINETA SAN JOSE

SJC

7,044,942 NEW ORLEANS INT

MSY

8,483,453 RALEIGH-DURHAM

RDU

9,654,027 PITTSBURGH INTL

PIT

9,987,310

40

LOUIS ARMSTRONG

MSY

6,589,904 WP HOBBY

HOU

8,387,434 LOUIS ARMSTRONG

MSY

9,567,651 NASHVILLE INTL

BNA

9,663,386

41

PORTLAND INTL

PDX

6,360,370 JOHN WAYNE

SNA

7,307,750 WP HOBBY

HOU

8,637,150 JOHN WAYNE

SNA

9,613,540

42

OAKLAND INTL

OAK

6,181,251 SAN ANTONIO INT

SAT

7,135,291 NASHVILLE INTL

BNA

8,473,617 RALEIGH-DURHAM

RDU

9,422,112

43

ONTARIO INTL

ONT

5,791,818 NASHVILLE INTL

BNA

7,099,103 SACRAMENTO INTL

SMF

8,012,581 WP HOBBY

HOU

8,549,289

44

INDIANAPOLIS IN

IND

5,696,213 SACRAMENTO INTL

SMF

7,090,735 AUSTIN-BERGSTRO

AUS

7,362,188 AUSTIN-BERGSTRO

AUS

8,261,310

45

LOVE FIELD

DAL

5,582,533 INDIANAPOLIS IN

IND

7,069,039 JOHN WAYNE

SNA

7,324,557 INDIANAPOLIS IN

IND

8,085,394

46

JOHN WAYNE

SNA

5,345,284 LOVE FIELD

DAL

7,064,515 INDIANAPOLIS IN

IND

7,238,789 SAN ANTONIO INT

SAT

8,031,405

47

PALM BEACH INTL

PBI

4,944,075 RENO/TAHOE INTL

RNO

6,742,532 SAN ANTONIO INT

SAT

6,901,431 SOUTHWEST FLORI

RSW

7,643,217

48

ALBUQUERQUE INT

ABQ

4,938,431 ALBUQUERQUE INT

ABQ

6,618,751 BRADLEY INTL

BDL

6,888,031 GENERAL MITCHEL

MKE

7,299,294

49

KAHULUI

OGG

4,741,901 RALEIGH-DURHAM

RDU

6,478,776 ONTARIO INTL

ONT

6,702,400 ONTARIO INTL

ONT

7,049,904

Source: ACI data compilations
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Exhibit 2.18
NWA DIRECT CONNECTIONS FROM MEMPHIS
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Exhibit 2.19
THE MOST POPULAR ORIGINS AND DESTINATIONS FOR MEMPHIS AIR TRAVELERS
DESTINATION
Atlanta
Chicago (O'Hare)
New York (LaGuardia)
Orlando
Los Angeles
Washington (National)
Dallas/Ft. Worth
Newark
Detroit
Minneapolis
Tampa
Las Vegas
Houston
Charlotte
San Francisco
Philadelphia
Baltimore
Denver
Boston
Raleigh/Durham

2006

2003

1998

1993

304,780
166,660
154,200
133,580
131,040
114,820
110,840
97,900
86,520
82,000
81,460
76,060
65,220
63,700
61,140
56,560
55,740
49,360
40,880
26,420

306,990
141,720
139,030
114,250
87,250
105,750
112,040
90,640
68,480
72,680
73,070
51,880
62,230
67,300
46,810
82,630
47,840
69,160
69,580
56,990

443,610
150,990
114,110
118,950
102,900
109,610
136,040
74,380
73,330
70,100
79,470
40,110
32,790
73,280
59,010
83,070
26,200
56,440
79,890
45,290

178,550
147,580
97,640
76,950
82,560
90,180
105,760
62,640
63,170
56,870
48,790
46,270
13,510
36,530
43,480
55,000
24,900
55,060
52,390
22,210

Average annual growth rates
93-06
03-06
98-03
93-98
4.11%
-0.24%
-7.36%
18.20%
0.94%
5.40%
-1.27%
0.46%
3.52%
3.45%
3.95%
3.12%
4.24%
5.21%
-0.81%
8.71%
3.55%
13.56%
-3.30%
4.40%
1.86%
2.74%
-0.72%
3.90%
0.36%
-0.36%
-3.88%
5.04%
3.43%
2.57%
3.95%
3.44%
2.42%
7.79%
-1.37%
2.98%
2.82%
4.02%
0.72%
4.18%
3.94%
3.62%
-1.68%
9.76%
3.82%
12.75%
5.15%
-2.86%
12.11%
1.56%
12.81%
17.73%
4.28%
-1.83%
-1.70%
13.92%
2.62%
8.90%
-4.63%
6.11%
0.22%
-12.64%
-0.11%
8.25%
6.20%
5.09%
12.04%
1.02%
-0.84%
-11.24%
4.06%
0.50%
-1.91%
-17.73%
-2.76%
8.44%
1.34%
-25.63%
4.60%
14.25%

Subtotal for the selected routes

1,958,880 1,866,320 1,969,570 1,360,040

2.81%

1.61%

-1.08%

7.41%

Total

3,400,120 3,502,000 3,617,370 2,862,440

1.32%

-0.98%

-0.65%

4.68%

Compiled by PB Aviation Tab le 3 and Kenan Institute calculations
Sources: Origin & Destination Survey of Airline Passenger Traffic, U.S. DOT, Table 8
Miami, Phoenix, Fort Lauderdale, and Seattle omitted
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Exhibit 2.20
THE MOST IMPORTANT INTERNATIONAL CARGO AIRPORTS

Rank

Airport name

Code

International
cargo handled

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

MEMPHIS INTL
HONG KONG INTL
T STEVENS ANCHORAGE INTL
INCHEON INTL
NEW TOKYO INTL (NARITA)
PUDONG
CHARLES DE GAULLE
FRANKFURT/MAIN
LOUISVILLE INTL
CHANGI
LOS ANGELES INTL
MIAMI INTL
TAIWAN TAOYUAN INTL
JF KENNEDY INTL
SCHIPHOL
O'HARE INTL
DUBAI INTL
HEATHROW
BANGKOK INTL (SUVARNABHUMI)
BEIJING CAPITAL INTL
INDIANAPOLIS INTL
NEWARK LIBERTY INTL
KANSAI INTL
TOKYO INTL (HANEDA)

MEM
HKG
ANC
ICN
NRT
PVG
CDG
FRA
SDF
SIN
LAX
MIA
TPE
JFK
AMS
ORD
DXB
LHR
BKK
PEK
IND
EWR
KIX
HND

158,377
3,578,991
2,129,796
2,307,817
2,235,548
1,829,041
1,832,283
1,996,632

25

GUANGZHOU BAIYUN INTL

CAN

216,756

1,911,214
986,791
1,521,387
1,686,423
1,198,892
1,526,501
999,851
1,453,093
1,263,693
1,113,063
386,092
52,942
242,221
768,393
5,085

Domestic
cargo
handled
3,519,499

Total cargo
and mail
handled

720
59,388
642,817
930,623
645,978
44,024
695,196

3,692,081
3,609,780
2,691,395
2,336,572
2,280,830
2,168,122
2,130,724
2,127,646
1,983,032
1,931,881
1,907,497
1,830,591
1,698,808
1,636,357
1,566,828
1,558,235
1,503,697
1,343,930
1,181,814
1,028,909
987,449
974,961
842,016
837,262

581,484

824,907

561,599
463
6,084
295,830
51,917
34,528
1,982,234
847,787
270,632
346,929
473,328

Source: ACI data for 2006.
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Exhibit 2.21
RELATIVE RANKINGS OF THE BUSIEST U.S. CARGO AIRPORTS WITH TOTAL TONNAGE HANDLED EACH YEAR
1991

1996

Rank

Airport name

Code

Cargo

1

JF KENNEDY INTL

JFK

2

MEMPHIS INTL

MEM

3

LOS ANGELES INT

LAX

4

O'HARE INTL

ORD

987,280 JF KENNEDY INTL

5

MIAMI INTL

MIA

6

LOUISVILLE INTL

7

2001
Airport name

2006

Code

Cargo

1,257,069 MEMPHIS INTL

MEM

1,933,846 MEMPHIS INTL

MEM

2,631,631 MEMPHIS INTL

MEM

3,692,081

1,226,996 LOS ANGELES INT

LAX

1,719,449 T STEVENS ANCHO

ANC

1,873,750 T STEVENS ANCHO

ANC

2,691,395

1,141,196 MIAMI INTL

MIA

1,709,906 LOS ANGELES INT

LAX

1,774,402 LOUISVILLE INTL

SDF

1,983,032

JFK

1,636,497 MIAMI INTL

MIA

1,639,760 LOS ANGELES INT

LAX

1,907,497

877,479 LOUISVILLE INTL

SDF

1,368,520 LOUISVILLE INTL

SDF

1,468,837 MIAMI INTL

MIA

1,830,591

SDF

756,525 O'HARE INTL

ORD

1,259,858 JF KENNEDY INTL

JFK

1,430,727 JF KENNEDY INTL

JFK

1,636,357

HARTSFIELD ATLA

ATL

599,674 NEWARK INTL

EWR

958,267 O'HARE INTL

ORD

1,299,628 O'HARE INTL

ORD

1,558,235

8

SAN FRANCISCO I

SFO

579,778 HARTSFIELD ATLA

ATL

800,181 INDIANAPOLIS IN

IND

1,115,272 INDIANAPOLIS IN

IND

987,449

9

DALLAS/FT WORTH

DFW

545,396 DALLAS/FT WORTH

DFW

774,947 NEWARK INTL

EWR

795,584 NEWARK LIBERTY

EWR

974,961

10

NEWARK INTL

EWR

484,974 DAYTON INTL

DAY

767,255 DALLAS/FT WORTH

DFW

784,085 DALLAS/FT WORTH

DFW

757,856

11

DAYTON INTL

DAY

441,417 SAN FRANCISCO I

SFO

711,877 HARTSFIELD ATLA

ATL

739,927 HARTSFIELD-JACK

ATL

746,502

12

INDIANAPOLIS IN

IND

394,175 OAKLAND INTL

OAK

615,298 SAN FRANCISCO I

SFO

636,006 OAKLAND INTL

OAK

668,217

13

HONOLULU INTL

HNL

382,167 INDIANAPOLIS IN

IND

609,450 OAKLAND INTL

OAK

593,634 SAN FRANCISCO I

SFO

594,857

14

PHILADELPHIA IN

PHL

351,059 PHILADELPHIA IN

PHL

493,532 PHILADELPHIA IN

PHL

536,270 PHILADELPHIA IN

PHL

532,163

15

LOGAN INTL

BOS

347,736 HONOLULU INTL

HNL

436,165 DAYTON INTL

DAY

532,306 ONTARIO INTL

ONT

493,952

16

SEATTLE TACOMA

SEA

347,666 LOGAN INTL

BOS

405,581 ONTARIO INTL

ONT

419,039 HONOLULU INTL

HNL

443,560

17

DENVER INTL

DEN

303,540 ONTARIO INTL

ONT

396,485 SEATTLE TACOMA

SEA

400,499 G BUSH INTERCON

IAH

409,122

18

FT WAYNE INTL

FWA

284,239 DENVER INTL

DEN

389,900 LOGAN INTL

BOS

395,126 TOLEDO EXPRESS

TOL

353,508

19

MINNEAPOLIS/ST

MSP

268,114 SEATTLE TACOMA

SEA

388,218 DENVER INTL

DEN

358,631 WASHINGTON DULL

IAD

350,826

20

ONTARIO INTL

ONT

256,280 MINNEAPOLIS/ST

MSP

361,448 MINNEAPOLIS/ST

MSP

339,676 SEATTLE TACOMA

SEA

341,952

21

OAKLAND INTL

OAK

253,478 TOLEDO EXPRESS

TOL

344,976 G BUSH INTERCON

IAH

337,842 LOGAN INTL

BOS

324,859

22

G BUSH INTERCON

IAH

230,311 DETROIT METRO W

DTW

326,288 HONOLULU INTL

HNL

337,631 PHOENIX SKY HAR

PHX

286,798

23

DETROIT METRO W

DTW

210,788 G BUSH INTERCON

IAH

310,325 WASHINGTON DULL

IAD

330,914 PEASE INTL TRAD

PSM

285,267

24
25

CINCINNATI/NO K
PORTLAND INTL

CVG
PDX

168,634 DULLES INTL
166,544 CINCINNATI/NO K

IAD
CVG

309,251 CINCINNATI/NO K
288,823 TOLEDO EXPRESS

CVG
TOL

321,917 PORTLAND INTL
320,565 DENVER INTL

PDX
DEN

283,773
281,921
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Exhibit 2.22
MEMPHIS INTERNATIONAL AIRPORT GROWTH HISTORY AND PROJECTIONS
Year
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2010
2016
2025
2026

***
**
***
**

Operations*
268,680
254,377
263,324
273,961
274,920
290,358
280,244
290,346
320,258
327,456
339,102
350,176
335,306
342,136
336,666
422,000
430,864
549,000
504,089

Total Cargo
In Metric Tons*
1,413,043
1,449,828
1,653,269
1,712,251
1,933,831
2,233,262
2,368,975
2,412,907
2,489,078
2,611,236
3,364,520
3,364,239
3,527,027
3,570,612
3,663,587
6,373,726
8,641,598

Enplaned
Passengers*
3,959,026
3,793,210
3,978,147
4,389,721
4,694,662
4,958,520
4,816,337
5,106,025
5,801,068
5,601,272
5,306,473
5,403,825
5,141,855
5,443,585
5,319,946
5,973,000
7,280,569
7,561,000
8,578,465

* Memphis and Shelby County Airport Authority Data.
Data Exclude Military and General Aviation Operations.
** MPO Horizon-Year Projections by Linear Regression.
*** FAA OEP forecasts
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Exhibit 2.23
MOST IMPORTANT FEDEX ROUTES BY TOTAL CARGO CARRIED
Rank

Origin

Destination

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

MEM
LAX
ANC
MEM
ANC
EWR
ANC
LAX
DFW
MEM
ORD
MEM
MEM
PVG
IND
MEM
MEM
MEM
MEM
MEM
MEM
OAK
MEM
SEA

EWR
MEM
MEM
LAX
NRT
MEM
IND
IND
MEM
SEA
MEM
ANC
MIA
ANC
LAX
OAK
DFW
ORD
JFK
SAT
IAH
MEM
TPA
MEM

Proprietary and Confidential.

Departures
performed
1535
1601
907
1439
1091
1451
781
1306
1126
928
1007
758
936
557
974
888
1018
881
864
778
912
887
789
800

Cargo carried
153,947,335
139,568,283
130,642,586
126,993,607
126,283,055
125,960,774
100,090,288
92,578,465
92,325,921
91,891,126
91,216,041
90,286,927
88,879,208
87,923,519
86,735,503
86,065,781
83,367,236
81,693,999
80,873,029
75,003,903
74,305,462
73,562,689
72,965,770
72,745,207

194

Rank

Origin

Destination

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

MEM
MIA
MEM
JFK
MEM
MEM
HKG
SLC
MEM
CDG
MEM
MEM
BOS
IND
DTW
OAK
MEM
OAK
ATL
PHX
MEM
MSP
MEM
MEM
MEM
AUS

PHL
MEM
SJU
MEM
ATL
MCO
ANC
MEM
DEN
MEM
PHX
ONT
MEM
EWR
MEM
IND
DTW
SEA
MEM
MEM
MSP
MEM
BOS
SLC
AUS
MEM

Departures
performed
1016
915
661
685
984
747
417
591
822
430
681
637
815
765
806
714
607
718
889
679
639
645
818
586
577
590

Cargo carried
72,025,981
71,997,119
71,558,073
70,083,050
69,795,028
65,949,607
64,280,177
64,052,059
63,914,966
63,863,929
63,745,671
63,461,568
63,455,689
62,923,194
62,223,706
62,195,324
61,876,877
61,755,994
61,186,638
60,636,167
60,219,661
59,653,825
59,334,862
58,594,291
57,875,819
57,565,266

Source: BTS data for 2006
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Exhibit 2.24
FEDEX MOST IMPORTANT INTERNATIONAL ROUTES
Rank

Origin

Destination

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

ANC
PVG
HKG
CDG
NRT
TPE
ANC
MEM
ANC
MEM
EWR
MEM
FRA
IND
KIX
STN
GDL
KIX
EWR
MEM
SZX
CGN
HNL
MEM

NRT
ANC
ANC
MEM
ANC
ANC
KIX
CDG
ICN
STN
STN
YYZ
MEM
CDG
OAK
MEM
MEM
MEM
FRA
GDL
ANC
MEM
SYD
TLC
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Departures
performed
1091
557
417
430
407
362
365
321
364
299
294
466
267
252
255
267
356
256
233
346
199
198
216
298

Cargo carried
(freight)
126,283,055
87,923,519
64,280,177
63,863,929
56,793,944
56,048,454
47,626,882
47,254,814
45,496,212
44,547,399
41,941,461
39,491,793
38,495,290
37,188,274
36,968,225
35,615,263
33,648,606
30,765,885
30,195,375
29,514,611
28,626,955
28,037,520
27,733,886
27,576,108

Serves
Asia
Asia
Asia
Europe
Asia
Asia
Asia
Europe
Asia
Europe
Europe
Canada
Europe
Europe
Asia
Europe
Mexico
Asia
Europe
Mexico
Asia
Europe
Australia
Mexico

196

Rank

Origin

Destination

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

TLC
STN
MEM
MEM
KIX
IND
MEM
YMX
SFO
VCP
YYZ
MTY
ICN
YYZ
YYC
MIA
MEM
PTY
YYZ
YVR
IND
MEM
YMX
YYZ
EWR
ANC

MEM
EWR
VCP
YMX
ANC
YYZ
YYC
MEM
NRT
MEM
MEM
MEM
ANC
IND
MEM
VLN
NRT
MEM
EWR
MEM
YMX
MTY
IND
ROC
YYZ
HKG

Departures
performed
303
174
244
316
132
257
436
307
154
197
210
337
97
252
432
246
148
255
300
252
257
266
253
195
258
58

Cargo carried
(freight)
27,528,413
23,429,429
23,380,635
22,949,897
21,218,536
20,331,851
19,278,552
18,512,552
17,562,170
17,261,089
15,943,296
15,649,429
14,955,149
13,936,303
12,251,742
11,991,790
11,347,799
11,242,294
10,985,058
9,782,647
9,429,613
8,996,666
8,613,304
8,569,361
8,451,380
7,528,360

Serves
Mexico
Europe
South America
Canada
Asia
Canada
Canada
Canada
Asia
South America
Canada
Mexico
Asia
Canada
Canada
South America
Asia
Central America
Canada
Canada
Canada
Mexico
Canada
Canada
Canada
Asia

Source: BTS data for 2006
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Exhibit 2.25
TOP 25 FEDEX ROUTES
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Exhibit 2.26
ANCHORAGE–CENTRIC INTERMODAL SHIPMENT SCENARIO
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Exhibit 2.27
MEMPHIS INTERNATIONAL AIRPORT AS AN INTERNATIONAL INTERMODAL AIR HUB
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Exhibit 2.28
AREA ATTRACTION ATTENDANCE
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Exhibit 2.29
MEMPHIS/SHELBY COUNTY TOURISM EXPENDITURES
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Exhibit 2.30
MEMPHIS ATTRACTIONS
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Exhibit 2.31
MEMPHIS AREA TECHNOLOGY-INTENSIVE EMPLOYMENT GROWTH IN COMPARATIVE PERSPECTIVE
Area
Selected
metropolitan areas
Albuquerque

Austin

Boston

Memphis

Raleigh-Durham

San Diego

Seattle

Washington

Type of employment
Technology-intensive employment
High technology employment
Mid technology employment
Technology-intensive employment
High technology employment
Mid technology employment
Technology-intensive employment
High technology employment
Mid technology employment
Technology-intensive employment
High technology employment
Mid technology employment
Technology-intensive employment
High technology employment
Mid technology employment
Technology-intensive employment
High technology employment
Mid technology employment
Technology-intensive employment
High technology employment
Mid technology employment
Technology-intensive employment
High technology employment
Mid technology employment
Technology-intensive employment
High technology employment
Mid technology employment
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1990
777,996
627,310
150,686
26,045
23,680
2,365
41,924
35,173
6,751
269,274
214,829
54,445
11,433
6,470
4,963
34,466
28,718
5,748
105,976
92,610
13,366
71,042
55,845
15,197
217,836
169,985
47,851

1995
2000
2005 90-95 Index 95-00 Index 00-05 Index 90-05 Index
878,971 1,212,776 1,165,306 2.44%
6.44%
-0.80%
2.69%
712,490
982,887
918,408 2.55%
6.43%
-1.36%
2.54%
166,481
229,889
246,898 1.99%
6.45%
1.43%
3.29%
29,845
30,281
30,769 2.72% 1.12 0.29% 0.05 0.32% -0.4 1.11% 0.41
26,708
27,015
27,673 2.41% 0.95 0.23% 0.04 0.48% -0.35 1.04% 0.41
3,137
3,266
3,096 5.65% 2.83 0.81% 0.12 -1.07% -0.75 1.80% 0.55
63,696
108,134
94,797 8.37% 3.43 10.58% 1.64 -2.63%
3.3 5.44% 2.02
55,177
84,297
63,353 9.01% 3.54 8.48% 1.32 -5.71% 4.21 3.92% 1.54
8,519
23,837
31,444 4.65% 2.33 20.58% 3.19 5.54% 3.88 10.26% 3.12
236,782
308,427
268,689 -2.57% -1.05 5.29% 0.82 -2.76% 3.45 -0.01% -0.01
186,313
245,184
209,291 -2.85% -1.12 5.49% 0.85 -3.17% 2.33 -0.17% -0.07
50,469
63,243
59,398 -1.52% -0.76 4.51%
0.7 -1.25% -0.88 0.58% 0.18
12,170
18,392
19,024 1.25% 0.51 8.26% 1.28 0.68% -0.85 3.39% 1.26
6,194
8,944
8,661 -0.87% -0.34 7.35% 1.14 -0.64% 0.47 1.94% 0.77
5,976
9,448
10,363 3.71% 1.86 9.16% 1.42 1.85%
1.3 4.91% 1.49
46,826
71,288
70,946 6.13% 2.51 8.41% 1.31 -0.10% 0.12 4.81% 1.79
39,762
61,474
57,827 6.51% 2.56 8.71% 1.35 -1.22%
0.9 4.67% 1.84
7,064
9,814
13,119 4.12% 2.07 6.58% 1.02 5.81% 4.07 5.50% 1.67
90,144
125,087
129,677 -3.24% -1.33 6.55% 1.02 0.72% -0.9 1.35%
0.5
72,231
99,529
103,713 -4.97% -1.95 6.41%
1 0.82% -0.61 0.75%
0.3
17,913
25,558
25,964 5.86% 2.94 7.11%
1.1 0.32% 0.22 4.43% 1.34
166,414
221,410
194,442 17.02% 6.98 5.71% 0.89 -2.60% 3.25 6.71% 2.49
149,110
198,972
173,512 19.64% 7.71 5.77%
0.9 -2.74% 2.02 7.56% 2.97
17,304
22,438
20,930 2.60%
1.3 5.20% 0.81 -1.39% -0.97 2.13% 0.65
233,094
329,757
356,962 1.35% 0.55 6.94% 1.08 1.59% -1.99 3.29% 1.22
176,995
257,472
274,378 0.81% 0.32 7.50% 1.16 1.27% -0.94 3.19% 1.26
56,099
72,285
82,584 3.18%
1.6 5.07% 0.79 2.66% 1.87 3.64% 1.11
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Exhibit 2.32
MEMPHIS INTERNATIONAL AIRPORT ON-SITE LAND USE
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Exhibit 2.33
AIRPORT ACCESS ROUTE
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Exhibit 2.34
SECTOR OF EMPLOYMENT IN FIRMS IN IMMEDIATE AIRPORT AREA
NAICS sector
Agriculture, Forestry, Fishing and Hunting
Mining
Utilities
Construction
Manufacturing
Wholesale Trade
Retail Trade
Transportation and Warehousing
Information
Finance and Insurance
Real Estate and Rental and Leasing
Professional, Scientific, and Technical Services
Administrative and Support and Waste Management
and Remediation Services
Educational Services
Health Care and Social Assistance
Arts, Entertainment, and Recreation
Accommodation and Food Services
Other Services (except Public Administration)
Public Administration
Total

Proprietary and Confidential.

Percent of employment in ring
Limit of airport area ring
0-1.5 miles
1.5-3 miles
3-5 miles
0
0.09
0.08
0
0.01
0
0
0
0.05
4.56
7.42
9.16
7.13
24.18
15.33
10.69
6.9
11.01
7.03
11.02
11.7
25.52
9.57
12.7
3.82
0.67
0.67
1.47
3.11
1.81
2.93
4.51
2.36
5.14
2.53
2.49

Total
0.07
0.00
0.03
8.34
17.35
9.79
11.19
12.66
0.88
2.17
3.02
2.68

5.19

3.99

6.19

5.48

3.92
4.93
0.07
6.28
5.9
5.43
5,764

3.47
8.93
0.24
8.21
3.71
1.45
24,704

5.89
7.76
0.37
4.82
6
1.61
54,509

5.05
7.91
0.31
5.90
5.33
1.82
84,977
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Exhibit 2.35
MEMPHIS INTERNATIONAL AIRPORT NOISE FOOTPRINT
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Exhibit 2.36
PRESENT AND PROJECTED EMPLOYMENT IN FREIGHT ACTIVITY HUBS

Change

Employment
2000

Employment
2026

Percent
Change

Difference

Airport

61,847

86,297

24,450

39.53

Depot

8,685

9,086

401

4.62

Lamar/Hickory Hill

30,979

49,941

18,962

61.21

Olive Branch

10,384

10,384

0

0

6,162

8,637

2,475

40.17

11,650

11,642

-8

-0.07

129,707

175,987

46,280

35.68

President’s Island
South Memphis
TOTAL
Source: MPO

Proprietary and Confidential.

209

Exhibit 2.37
AIRPORT CORRIDOR ZONING
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Exhibit 2.38
OVERVIEW OF THE MEMPHIS INTERNATIONAL AIRPORT INTERMODAL AIR HUB COMMUNICATIONS SYSTEM
Air Carrier
Bank

Freight Insurer
Manufacturer

Customs

MEM Cargo Facilities

Distributor or
Retailer

MEM
Communications
System

Rail Carrier

Truck Carrier

Receiver

Forwarder/
3PL
Consignee

Supplier
Rail Yard

Proprietary and Confidential.

Waterway
Carrier

MEM
Management

211

Exhibit 2.39
PRELIMINARY ANALYSIS OF MEMPHIS AIRPORT AREA SPACE NEEDS

Total Cargo
In Metric Tons

Year

Enplaned
Passengers

Stock in 2006

On-airport
cargo building
floor space needs

Airport area
Industrial space needs
(occupied)

Memphis hotel
room needs
(occupied)

145,500

20,900,000

20,396

2006

3,663,587

5,319,946

145,500

17,556,000

12,992

2010 **

4,671,169

5,973,000

185,516

22,384,354

14,587

2016 *

6,373,726

7,280,569

253,134

30,543,051

17,780

2025 **

7,117,936

7,561,000

282,690

34,109,324

18,465

2026 *

8,641,598

8,578,465

343,203

41,410,749

20,950

* MPO Horizon-Year Projections by Linear Regression.
** FAA OEP forecasts.
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Exhibit 2.40
MEASURES OF MEMPHIS METROPOLITAN AREA CONGESTION

1.4

1.2

Index Number

1

0.8

0.6

0.4

0.2

0
1982

1985

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

Year
Travel Time Index
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Exhibit 2.41
MEMPHIS MPO INTERMODAL FACILITIES AND NHS INTERMODAL CONNECTORS
Name

Type

NHS Connector*

Greyhound

Intercity Bus Terminal

Union Ave (SR-3) between Danny Thomas (SR-1) and 4th Street

Tennessee Yards

Truck/Rail Facility

Shelby Drive between Lamar Ave (SR-4) and the Tennessee Yard

Johnston Yards

Truck/Rail Facility

Mallory Ave and Riverport Road between I-55 and Rail Yard

Forrest Yards

Truck/Rail Facility

Southern Ave between Lamar Ave (SR-4) and East Parkway (SR-277); East
Parkway between Lamar Ave (SR-4) and Southern Ave; Spottswood Ave
between Airways and Forrest Yard

Leewood Yards

Truck/Rail Facility

Jackson Ave (SR-14) and Chelsea Avenue between I-40 and Warford Street
President's Island Port Terminal McLemore Ave, Riverside Blvd, Jack Carley
Causeway, Harbor Ave, and Jetty Street between I-55 and Port

Memphis International
Airport

Airport

Airport Airport Tchulahoma and Democrat Road between Lamar Ave (SR-4)
and Airways Blvd; Plough Blvd between I-240 and Airport Entrance

* Source: Official NHS Intermodal Connector Listing, FHWA.
** Source: FAF Network, Office of Freight Management, FHWA.

Proprietary and Confidential.

214

Exhibit 2.42
ANNUAL RAIL INTERMODAL VOLUME FIGURES, 2002–2006
INTERMODAL INDUSTRY STATISTICS

Activity

2002

2003

2004

2005

2006

Containers

8,588,822

9,472,518

10,283,491

11,057,610

11,801,146

Trailers

2,345,508

2,424,407

2,639,545

2,584,262

2,432,928

11,191,142

11,903,121

12,923,036

13,641,872

14,234,074

IMC Intermodal Loads

1,345,072

1,309,474

1,306,237

1,165,015

1,135,582

IMC Highway Loads

1,065,379

1,225,683

1,046,222

1,022,538

898,554

Total IMC Activities

2,410,451

2,543,229

2,355,475

2,187,553

2,032,283

RAIL INTERMODAL ACTIVITY

Total Rail Intermodal Volume

IMC ACTIVITY

Source: IANA's Intermodal Market Trends & Statistics Report.
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Exhibit 2.43
VEHICLE-MILES TRAVELED (VMT) PER LANE-MIL, 1980–2005
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Urban Interstaes
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Exhibit 2.44
MEMPHIS RAIL FACILITIES
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Exhibit 2.45
FREIGHT RAILROAD OPERATIONS AND FACILITIES IN THE MEMPHIS REGION

Railroad

Area of Operation

Intermodal
Facility

Facility
Capacity

Number of Lifts
(2000)

Burlington
Northern- Santa
Fe (BNSF)

All areas west of the Mississippi River and
connecting in Memphis to Mobile, Alabama east of
the Mississippi River

Tennessee Yard located at Shelby
Drive and U.S 78

100,000

148,521

Marion, AR

100,000

72,556

125,000 N/A

Canadian
National (CN)

Generally along the East side of the Mississippi
River from Mobile, AL and New Orleans, LA through
Memphis to Chicago and into Canada

Johnson Yard located at U.S 61 and
I-55

CSX

East of the Mississippi River serving all major East
Coast cities from Boston to Miami with a western
terminus of Memphis.

Johnson Yard located at U.S 61 and
I-55

70,000

60,692

Leewood Yard located at Chelsea
and Hollywood

20,000

15,525

Norfolk Southern
(NS)

East of the Mississippi River from Buffalo and New
York City, NY through the Appalachian area and
Great Lake industrial areas with a western terminus
in Memphis.

Forrest Yard located at Southern
Avenue and Airways

100,000

75,000

Union Pacific
(UP)

West of the Mississippi River from Duluth, MN to
Brownsville, TX and from Seattle, WA to Los
Angeles, CA with connections via Denver, CO and
Salt Lake, UT to the Northwest and El Paso, TX and
Phoenix, AZ to the southwest

Marion Yard located in Ebony, AR

450,000

251,000

Source: Railroad System and Division Maps (each railroad), ARCADIS and Carter and Burgess, Inc.
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Exhibit 2.46
DESIGNATED HIGH SPEED RAIL CORRIDORS
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Chapter 3
Memphis Aerotropolis Business Plan Guidelines
I. Introduction
In Chapter 1, I described how connectivity, speed, and agility have become the
21st century mantra for commercial success. Memphis, through its FedEx cargo
hub and the Northwest passenger hub, has created and benefited immensely
from these factors. Now Memphis faces the challenge of building upon its
logistics leadership, renewing its infrastructure, and rationalizing its land use
patterns so as to become more economically efficient, aesthetically pleasing, and
socially and environmentally sustainable.
From the standpoint of economic efficiency and the corresponding
competitiveness, the ability of Memphis companies to respond rapidly and
flexibly to market opportunities will depend not only on internal management
and operational changes but also on improving the external business
environment that makes time-critical commercial practices effective. Emphasis
herein will be on the business resources and infrastructure needed to improve
fast-cycle logistics. Other competitive attributes of Memphis Aerotropolis
success will be addressed as well. Exhibit 3.1 identifies the key resource needs
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for a successful time-critical business environment in the broader Memphis
Aerotropolis region.

II. Business Resource Needs
First, commercial success in an aerotropolis depends on multi-modal
transportation systems for fast and flexible supply chain management.
Seamlessly connected multi-modal transportation systems have become pivotal
to efficient business logistics. Raw materials, perishables, manufacturing
components, and finished products must flow among geographically dispersed
firms in a continuous and synchronized fashion. Air cargo facilities that are
integrated closely with excellent highways and railways are needed to support
the development of logistics providers, industrial facilities, distribution centers,
and to more efficiently link them to their sourcing, production and customer
networks. For example, the ability of agribusiness firms, restaurants, and
supermarkets to get fresh fish, fresh produce, and meat products to and from
distant markets quickly and reliably requires cross-docking facilities that often
link regional surface transport with aircraft serving national and international
markets. Similarly, microelectronics manufacturers require truck cross-docking
facilities that bring parts, components, and semifinished goods efficiently to
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production sites, and facilitate the rapid shipment of assembled products to
customers, nationally and globally.
Second, the Memphis Aerotropolis and regional logistics system require
an integrated telecommunications network (as specified in the previous chapter)
to obtain information on markets and orders, trace, track and manage materials
and inventory, and control movements of goods to customers. Such a network is
also essential to assisting, supporting, and attracting additional sophisticated
third-party logistics (3PL) companies and 4PLs (advanced logistics integrators) to
the Memphis region that can provide state-of-the-art logistics services to
Memphis Aerotropolis businesses. The Memphis Aerotropolis
telecommunications system should feature information technologies served by
fiber optics loops, RFID, Wi-Fi, and GPS satellite linkages that connect companies
in the airport area and throughout the region to their suppliers and customers
and to their own branches, offices, and partners around the country and the
world. A teleport supporting advanced information and telecommunications
systems can serve customer premises equipment, including rapid worldwide
communication, electronic data interchange (EDI), B2B exchanges, and advanced
video conferencing equipment through broadcasting and communications
satellite networks. Operations research is showing that telecommunications
infrastructure external to a firm now heavily influences the effectiveness and

Proprietary and Confidential.

222

efficiency of internal firm processes. An earlier report by Michael Gallis and
Associates details Memphis’ telecommunications infrastructure.
As international air express and international air cargo continues to evolve
at and near MEM, this telecommunications system must also support express
customs clearance and efficient trade data processing. As discussed in Chapter 2,
automated, paperless customs clearance is a key attribute of the air logistics hub
concept and will be as important to the success of MEM's cargo control as it is to
its FedEx hub. MEM is well positioned to serve as a laboratory for new
expedited customs clearance procedures and electronic data interchange to
achieve high-speed, barrier-free international flows of parts and components,
and manufactured goods. In the future, to speed customs clearance, the
Aerotropolis should build upon a FedEx and a broader MEM automated customs
environment to accelerate inspections. Through joint determination with U.S.
Customs and Border Protection (US CBP) of appropriate technology, procedures,
and staffing levels, MEM can take the lead in creating the nation’s most efficient
and effective express customs clearance, 24 hours a day, 7 days a week for all air
cargo shipments. The sales proposition of the Memphis Aerotropolis will be
speed and agility in moving high value-to-weight components and products to
and from the region, enhancing Memphis’ edge in fast-cycle logistics with
respect to competing hubs.
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Third, the new business environment requires modern commercial
services support. Globally-linked manufacturers, assemblers, and distributors
must have access to foreign trade zones operators (which already exist in
Memphis but not at MEM) and in-transit bonded warehouses at and near the
airport, financial institutions, marketing, sales and employment agencies, and
legal services. As noted above, expedited customs procedures are required to
streamline and accelerate the import of materials, parts and components and the
export of finished goods. One-stop government service centers (combining
federal, state, and local agency requirements) are also necessary to expeditiously
provide foreign investors with all required licenses, permits, and investment
promotion privileges. In addition, investors’ ability to attract professional
managers and highly-skilled younger workers requires a full array of community
amenities including modern housing, quality public schools, good shopping and
restaurants, nightlife, recreational, and cultural facilities. Some of this is
currently available in the Memphis region, especially nightlife, entertainment,
restaurants, and cultural attractions but, especially in the Brooks Road area,
safety and aesthetics need to be improved. Housing is also affordable. Yet
Memphis continues to grapple with racial divisions and public school quality
issues that have pushed many residents eastward and southward out of the city.
As noted in Chapter 2, addressing these issues is essential to attracting and
holding the new “creative class” professionals critical to the medical and bioProprietary and Confidential.

224

science industries.
Fourth, and related to the above, many high-tech and other new economy
industries need access to knowledge resources that can generate or stimulate
innovation and provide a reliable source of trained workers and managers.
Among the most important knowledge-based organizations on which innovative
businesses depend are top-notch colleges and universities providing welleducated professionals and research capacities, and consultancy organizations
that help commercialize technology, develop new products, and service local,
national, and foreign firms more effectively. Such knowledge resources have
proven to be a strong asset in meeting these objectives as well as fermenting
technology clusters geared toward the development of growing export
industries, such as medical devices. Exhibit 3.2 shows the educative institutions
in the immediate Memphis region. Likewise, a MEM distance education and
training facility drawing on the Aerotropolis’ telecommunications network could
provide real-time audio, video and tactile worker training on-site (or distributed
education and training to facilities throughout the greater Memphis region) from
training centers in distant headquarter firm locations around the world. This
distance education and training facility should tie into the entire community
college network in the region.
These features benefit logistics activities and all air cargo-dependent
industries. Speed, connectivity, and agility are also important to passenger
Proprietary and Confidential.

225

travel. Maintaining adequate terminal facilities and improving ground access
between the airport, Memphis office concentrations and tourism attractions, and
Tunica Resorts is important in growing the air passenger-driven aspects of the
Memphis Aerotropolis.

III. Functional Requirements to Leverage and Build
upon the Memphis Aerotropolis
The continuing pace of globalization represents a unique opportunity for the
Memphis Aerotropolis to attract new investment to the region while boosting the
competitiveness of existing firms. Full leveraging of the aerotropolis requires
incorporating six broad functional capabilities targeted to these outcomes. For
each functional (business) requirement, examples of key infrastructure elements
are noted. Refer back to Chapter 2 for more detailed discussion and
design/location of these elements.

Proprietary and Confidential.

226

1.

Multi-modal Transportation System with Access to Local, National and
Global Transportation Networks

On-site terminals and inland ports with efficient intermodal capability
must link to Memphis’s interstate highways, rail systems, and river port,
in addition to the airport. To achieve its full potential, the Memphis
Aerotropolis must provide a seamless interface between transportation
modes and between local firms and air cargo and (via truck and rail) to
river shipping routes so that goods and materials can flow uninterrupted
through, to, and from the region quickly, at low cost, and with a minimum
of human handling. Efficiently bringing together all the various modes of
transportation is important to maintaining a competitive logistics
infrastructure in Memphis and to attracting substantial additional
commercial investment.
Examples of logistics infrastructure needs include:
• New and improved highways (in progress) and the new intermodal
rail facility near the Port of Memphis (President's Island) with truck
cross-dock facilities connecting efficiently to interstate highways
• Intermodal integrators for seamless connections and efficient
movements among air, road, rail, and waterborne modes
• Open source software architecture to harmonize electronic tracking
from mode to mode for total asset visibility and real-time product
control.
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2.

On-site Central Cargo Processing Capability to Supplement the FedEx
Hub

The FedEx hub provides superior air express connectivity, putting MEM
and the Memphis region at the center of the air cargo map, nationally and
globally. Already in progress, it is recommended that MEM continue
planning for supplementary air cargo facilities (Cargo Central) on its
property to further leverage the FedEx hub. In this and the following
sections, I further specify the guidelines for planning future air cargo
infrastructure and facilities at MEM that will contribute to the unique
business environment attracting firms. Whereas this infrastructure and
associated support facilities may not be immediately needed, it is
recommended that land, such as that already being acquired surrounding
the airport, continue to be reserved for such infrastructure and facilities
and preliminary planning commenced.
The pivotal component of the supplemental cargo infrastructure is the
new consolidated Cargo Central that will serve a variety of other airlines
and that can accommodate the needs of a variety of aircraft and materials
handling activities. Flexibility in both the processing capability and
location of material handling activities is essential because of nonstandard
aircraft and ground cargo-related equipment, and because of a
dynamically changing cargo processing environment. Targeted
mechanization at the Memphis Aerotropolis for cargo operating processes
can be provided when it is productivity-driven and demand-justified.
Examples of future facility needs include:
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• MEM’s new Cargo Central facility with advanced material-handling
systems (MHS)
• High-velocity flow-through facilities at Cargo Central with airside cargo
access and truck cross-docking
• Automated express customs clearance procedures and facilities
• In-bound breakdown and delivery staging areas
• Cargo inspection, security, and holding areas beyond those of FedEx
• Additional facilities for value-added service provision, such as
temperature-controlled storage.

3.

On-site Cargo Transport System

A third need is a cargo transport system that connects MEM with all
transportation modes and terminals (air, road, rail and river), with each
mode to the other, and with the regional manufacturing and distribution
facilities, as well as logistics support facilities. These systems can be fully
automated, semi-automated or manual depending on eventual traffic flow
profiles (cargo demand) and the specifics of the site.
Examples of such infrastructure elements include:
• Both low-tech and advanced materials handling capability
• Internal road and cargo tram network
• Automated storage/retrieval systems
Proprietary and Confidential.
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• RFID tagging and tracking technologies and sortation systems.

4.

Shared Communications System with Transparent User Interface

Computer-to-computer information transfer between companies
(Electronic Data Interchange and B2B e-commerce) have largely replaced
paper and fax transmissions and even most traditional face to face supply
chain transactions. This electronic interchange of information and data
requires message standards, translation software and transmission
capability. Recent technology developments have created new
opportunities to enhance inter-company and inter-industry
communications with more powerful work stations, improved data
transportation mediums, Wi-Fi, global communications networks and
faster routers for electronic data transmissions. These capabilities (many
of which are already in place) and new technologies will greatly facilitate
seamless relationships among MEM air logistic hub users/tenants and
their suppliers and customers, regionally, nationally and worldwide. The
net effect will be to accelerate materials handling and product transfers
among commercial facilities, aircraft, trucks, rail cars, as well as to port
facilities. A key planning challenge, as described in some detail in
Chapter 2, is to design a communications system that is flexible enough to
support the majority of MEM and Memphis Aerotropolis users, that offers
rapid connection to regional, national and global networks, that
maximizes functionality, and that allows for continuous improvement and
innovation.
Examples of key electronic commerce elements include:
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• Electronic data interchange (EDI) interoperability across transportation
modes
• Wi-Fi, fiber optic and satellite networks
• Wide-area broadband
• Web-based open architectures and message standards.

5.

Access to On-site and Remote Services for Commercial Support,
Vocational Education and Worker Training

In the new speed-driven economy, businesses are demanding access to a
variety of support services that reduce the time and cost of logistical
transactions. Desirable commercial support services noted earlier include
a variety of legal, financial, and government services such as the securing
of permits, customs clearances, and export licenses. Some of these
services can be provided electronically. Co-location of these services at
MEM or at a strategic point in the Memphis Aerotropolis region can
provide a “one-stop-shop” support for regional companies (both foreign
and domestic) as well as Memphis International Airport area tenants.
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Similarly, electronic access to education and training facilities throughout
the country and the world can provide substantial value to Memphis
Aerotropolis businesses. The proposed distance education facility near
MEM would provide agile support for the custom training of local labor
by offering aerotropolis companies real-time audio, video, and tactile
access to knowledge and training resources from around the world. For
example, if an automobile manufacturer wanted to locate a production
facility in the Memphis region or a bio-science firm wanted to establish a
logistics facility near MEM, worker training could be conducted on site,
via simultaneous audio, video, and tactile instruction from its production
headquarters in any established business center globally.
Examples of such key infrastructure elements:
• Interactive two-way video capability
• Wide area broadband information exchange
• On-line interactive and/or automated support of negotiations and
contracting
• Education and training center with state-of-the-art distance-learning
capabilities.
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6.

Arterial Movements Unencumbered by Congestion

I have repeatedly stressed that the battle for air cargo is won on the
ground. Logistics success of MEM and its broader aerotropolis requires
speed and agility of movement on local highway systems. Through the
efforts of the Memphis MPO, planning is occurring to minimize choke
points. Streamlining of traffic flow along local feeder routes is also
needed to insure that people and product movements remain fast, flexible,
and as environmentally-friendly as possible throughout the greater
Memphis region.
Examples of key infrastructure elements include:
• A new interstate highway (I-69 NAFTA superhighway) and upgrades to
existing ones, especially the bridges over the Mississippi River and
congested points on the beltway.
• Continued upgrading of US-78.
• Intelligent highway system technologies
• Truck-only lanes on certain expressways
• Cluster as opposed to strip commercial development.
• Seamless movement between logistics facilities and limited access
highways
• Easy access to tourism and business locations from the airport.
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IV. Population and Employment Forecasts around MEM
Based on data and information provided by the Tennessee DOT and other state
agencies, the Memphis Metropolitan Planning Organization developed
population and employment estimates for the year 2004 and forecasts for the
year 2030 for small area traffic analysis zones (TAZ) in the Memphis region.
These TAZ population and employment forecasts were aggregated into the
districts demarcated by Memphis MPO and several of those districts were
combined into zones around the Memphis airport (see Exhibit 3.3). For this
analysis the two central airport TAZs were separated out into a district termed
“Airfield.” Airfield, Airport, Hickory Hill, Midtown and Depot, and southwest
Memphis were aggregated to create an “Airport Area.” The East Desoto County
and West Desoto County were combined to create a South Airport Area.
The estimated and forecasted population and employment figures for
these broad areas are presented in Exhibit 3.4. Population is expected to decrease
slightly between 2004 and 2030 from 330,070 to 327,745 in the Airport Area but
increase significantly from an estimated 108,397 in 2004 to 219,207 in 2030 in
Airport Area South in Desoto County Mississippi. The population within the
entire Memphis MPO analysis region is expected to increase from 1,103,539 to
1,499,124.
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In contrast to population, employment in the Airport Area is expected to
grow. Employment in the Airport Area was estimated to be 188,921 in 2004 and
forecasted to be 214,573 in 2030. Employment in Airport Area South is expected
to increase from 31,571 in 2004 to 71,678 in 2030. Employment in the Memphis
MPO region is is expected to increase from 533,378 to 745,973. In both the
Airport Area and Airport Area South, employment growth is expected to
outpace population growth. In the Airport Area, the employment growth rate is
approximately one-third the average for the MPO as a whole while in the Airport
Area South it is approximately three times the regional average.
Forecasted employment growth for each of these districts around MEM is
presented by industrial sector in Exhibit 3.5. These data show that the Airport
Area is expected to grow more slowly than the region as a whole in every sector.
In 2004, the Airport Area accounted for 58,873 jobs in the wholesale sector—70
percent of the total in the Memphis region. The number of jobs is expected to
grow in the Airport Area in that sector, but substantially less quickly than in the
region as a whole.
Exhibit 3.6 shows the estimated population and employment in 2004, the
forecasted employment for 2030, and measures of change for each of the districts
demarcated by the Memphis MPO. Of the districts in the Airport Area, Hickory
Hill, to the east of the airport, is expected to show the strongest population and
employment growth. East Desoto County, immediately to its south, is expected
Proprietary and Confidential.

235

to add somewhat more jobs and substantially more population. The CBD and
University Districts are expected to lose substantial population and employment.
Shelby Farms Germantown is expected to solidify its position as the major urban
employment center.
This analysis of the expected trajectory of development emphasizes the
need for land use intervention in the area surrounding MEM. While the
prospects for air transport in Memphis are strong, the MPO estimates and
forecasts suggest that aerotropolis sprawl—the ever-increasing distance between
the airport and the facilities which interact with the airport—could substantially
reduce the benefits to the region and certainly to the city. Excess ground travel
will be needed, local area air pollution will increase, and the region may become
progressively less competitive.
An examination of Shelby County property files reveals that
approximately eight percent of the land area and half of the building space in the
Airports Area (defined above as the Airport, Depot and Midtown, Hickory Hill,
and Southwest Memphis Districts) are devoted to warehousing and trucking.
That is more than three-fourths of the land and approximately 80 percent of the
building area used for such purposes in Shelby County. The rail yards and
especially airport would add substantially to the total land area.
Exhibit 3.7 shows the pattern of land use near the airport. MEM and some
other transportation infrastructure are classified as tax-exempt. Transportation
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infrastructure, industrial, and residential areas are jumbled together on the east
side of the airport while there are large residential areas in very close proximity
to the airport on the west side.
Unfortunately, some large productive parcels of land, such as the airport,
are coded as being vacant by the Shelby County tax office. Therefore, it is not
possible to make an accurate assessment of land available for the expansion of
the logistics industry near the airport. Exhibit 3.8 shows the parcels in the
immediate vicinity of the airport that were coded as vacant by the tax office.
While not all of these are actually vacant, the map does provide an overview of
the parcels that have either been acquired by the airport or may be available for
(re-)development. Many of the parcels that are indicated as being tax-exempt
near MEM have been acquired by the airport as a component of noise mitigation
measures and may be available for use by the logistics industry or for future
airport expansion.
As a preliminary foray into investigating the potential costs of additional
land acquisition near the airport, Exhibit 3.9 summarizes the Shelby County
appraisals of land the width of the airport at its broadest point continuing on
south towards the state line. The values are presented for individual TAZs in
this area for each land use class. Some of the land is now used productively and
appropriately for the airport area. Residential land close to the airport would be
prime candidates for acquisition and redevelopment. Purchasing all of the
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residential land within the area under consideration at the reported appraised
values (close to $900 million) could prove expensive. Real prices are likely to
decline over time, however, and area population may decline as housing nears
the end of its economic life.
Economic development research shows that industrial cluster
development needs a strong driver. In Memphis' case, MEM and the FedEx hub
are clearly the drivers for the Memphis logistics sector. The bio-science and
tourism sectors need additional resources in order to continue to grow. These
will offer important community amenities and services attractive to Memphis
area knowledge workers.
Given sufficient attention to re-development of the core logistic areas of
Memphis, the logistics sector (already paramount in Memphis) can enjoy a
renewed wave of growth. Not only because it plays to the location, highway
transportation, and air express strengths of the Memphis region, but also (as
described previously) excellent logistics services attract many other goodsprocessing industries, especially those in high-tech sectors.

V. Critical Success Factors for the Memphis
Aerotropolis
Effective leveraging of the Northwest and FedEx hubs as well as Cargo Central
and other logistics assets requires not only vision but also coordinated regional
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actions. Guiding the development of a business plan for the Memphis
Aerotropolis region should be a set of overarching themes that, if followed, will
greatly facilitate their commercial success. Realizing these critical success factors
will provide the region with a major competitive edge in attracting business and
industry over most other sites in the U.S.
Critical Factor #1
The Memphis Aerotropolis Must Be Designed Around Emerging 21st Century
Business Practices
Beginning with our frequently repeated fundamental point, planning of
the Memphis Aerotropolis must reflect the business practices and processes of
21st century global companies. I noted that dramatic changes are occurring in
how companies transact their business, and especially in how today’s most
successful mega-retailers, manufacturers and logistics providers move goods and
materials around the country and the world. Infrastructures can no longer be
designed and built as isolated civil engineering investments or that reflect more
traditional business practices. New business practices require new
infrastructures. These must be geared to modern supply-chain management that
fuse multi-modal transportation, advanced telecommunications, sophisticated
materials handling systems, and state-of-the-art business support services to
offer businesses throughout the Memphis region with unmatched speed and
agility.
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Critical Factor #2
Development Plans for the Memphis Aerotropolis Must Give High Priority to
Quality of Life Considerations, Economic Efficiency, and Sustainability
The Memphis Aerotropolis should be developed as a broad multifunctional area that will support not only manufacturing and distribution
activities, but also tourism and the professional, scientific and white-collar
service functions associated with such new economy industries as the bio-science
sector which is of growing importance to the Memphis region. This again raises
the importance of quality of life considerations with respect to the broader built
environment. Coordinated cross-jurisdictional planning is necessary to ensure
development around MEM and outward along its transportation corridors—
whether those used for logistics, local ground access, or for tourists moving
between Downtown, Graceland, Tunica Resorts, and other attractions—is
economically efficient, aesthetically pleasing, and socially and environmentally
sustainable. Without such coordinated planning (and actions), development
around the airport and throughout much of the greater Memphis region will
likely continue to be spontaneous, haphazard, unsightly, economically
inefficient, and ultimately unsustainable.
Critical Factor #3
Master Plans for the Memphis Aerotropolis Must Be Flexible and Reconfigurable.
I stressed in Chapter 2 that planning for a Memphis Aerotropolis should
not be viewed solely as detailed site and civil engineering plans to guide
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construction and development. Rather, the master plans for both the airport area
and greater Aerotropolis should be developed as a flexible framework that can
accommodate a wide variety of commercial facilities, tenants, and physical
layouts. Master planning must look to the long-term, with a design that can
adapt to new business needs and incorporate new technologies and
infrastructure advances. A basic planning principle is that the Memphis
Aerotropolis itself be designed as a flexible system that can respond to current
and future business requirements. While the features of the competitive
landscape for the near term are clearly in focus, competitive strategies will
undoubtedly change over time and the Memphis Aerotropolis must be able to
respond in a reasonable amount of time to new business needs and infrastructure
requirements. A 15- to 30-year development planning horizon on which to build
milestones is not unreasonable for this purpose.
Critical Factor #4
The Memphis Aerotropolis Must Establish Synchrony with other Infrastructure
Projects Around the Country and the World.
We are moving into an era in which networks of firms compete rather
than individual companies. In this extended enterprise environment, all
Memphis companies must be able to access their suppliers, partners and
customers quickly and effectively. From a logistics standpoint, this requires
synchrony with air cargo networks around the country and the world and with
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harmonized communications (trace and track) systems. FedEx has established
one of the world's most extensive, efficient, and seamless national and
international logistics networks. By aligning and integrating more closely into
their network, Memphis businesses will be able to participate more quickly and
efficiently in the rapidly growing global economy. Whereas it will be logical for
many of these firms form close partnerships with FedEx, as described previously,
the consolidated central cargo facility at Cargo Central may be used by other air
cargo firms and logistics providers to supplement the FedEx hub to service nonFedEx shippers. Its materials handing systems, however, should be
synchronized with FedEx and other systems in place at MEM as well as those
being developed around the country and the world.
Critical Factor #5
The Memphis Aerotropolis Must Emphasize the Importance of Logistics-Based
Capabilities in Assisting, Supporting, and Attracting Globally-Oriented
Businesses.
As companies search around the world for quality parts and components
at competitive prices, and as customers demand quick response and fast
delivery, access to multi-modal air logistics hubs will be a major criterion for
industrial location. Companies will certainly continue to require traditional
economic incentives, such as local investment offsets for land or facilities, taxbased concessions and workforce training (to be addressed in the next section).
However, as the competitive priorities of speed and efficient consumer response
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predominate, the relative importance of these traditional factors may weaken.
Increasingly, investment decisions will likely be made as much on the basis of
the logistical capabilities of the site and access to national and global networks,
as on government incentives. The FedEx hub and other supporting networks at
MEM should be viewed as Memphis’ differentiating competitive asset.
Critical Factor #6
Improve the Social Climate in the Memphis Region.
Perhaps the most basic success factor for further economic development in
Memphis is an improved social climate. Fearing added difficulties in hiring and
retaining personnel, businesses may shy away from a Memphis location
resulting in the movement of employment to other parts of the region or bypassing the region altogether. Crime and disamenity in airport-adjacent areas
are already recognized problems that have business impacts. Rationalized land
use patterns and aesthetic upgrading throughout the area near the airport but
especially to its west will have immediate effects. Long term, creating economic
opportunities for those at all skill levels will help reduce the tensions that divide
the city socially and spatially, driving residences away from the city and pushing
businesses to sites distant from the airport. In that regard, as tough as the
process may be, strong public or private schools in the city can act as residential
and business magnets.

Proprietary and Confidential.

243

Critical Factor #7
Master Plans Must Demonstrate Regional Benefits of the Memphis Aerotropolis.
In order for the Memphis Aerotropolis to continue to enjoy long-term
public and governmental support, its development must be positioned as a
vehicle for greater Memphis regional prosperity. There is little doubt that
further expansion of the FedEx hub at MEM will be critical to attracting
additional successful companies to the airport environs and throughout the
region. Maintaining and expanding the Northwest Airlines hub to serve tourism
and business travel is critical, as well. But, ultimately, the success of the
Memphis Aerotropolis will depend on how it can be leveraged to benefit all
segments of the Memphis area population and boost the competitiveness of
commercial sites throughout the greater Memphis region. In this regard, airport
planning, urban and regional planning, and business site planning must be
integrated to generate these broader benefits.

VI. Business Challenges and Government Incentives
The Memphis Aerotropolis has considerable resources that many types of firms
have been eager to build upon. The primary resources that firms have at their
disposal include Memphis’ central location in national geography and the
accompanying position in river, rail, and road networks, Memphis International
Airport, FedEx and Northwest Airlines that increase accessibility by using the
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airport as hub cargo and passenger hubs, respectively, and the firms that
leverage these resources. These resources have already led to considerable
economic growth in the region.
Nevertheless, as briefly outlined above, the Memphis Aerotropolis suffers
from several drawbacks which work to decrease the overall competitiveness of
the Memphis Aerotropolis by increasing business costs. These include suboptimal land use near the airport, costly and environmentally-detrimental truck
access paths to the National Highway System, clogging highways, inefficient
inter-modal transfer processes, disamenities in the logistics zone that increases
personnel problems, off-putting travel paths, and a social climate that pushes
residents and businesses to the suburbs and beyond.
The Memphis Region is in the process of addressing several of these
issues. A few will be sufficiently addressed in the short-term. Others may take
decades to fully deal with. In the meantime, the Memphis Region may want to
consider business incentives, mostly via the State government, to level the
playing field. While few, if any, locations can rival Memphis’ combined logistics
strengths, several other regions do not carry the same negatives as Memphis.
A complete appraisal of the pluses and minuses of the Memphis Region
compared to its many potential rivals is not conducted here. Instead a short
comparison between Memphis and a major competitor, Louisville, KY, is offered.
Louisville has many strengths but, many would argue, is a less attractive site for
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national logistics operations than Memphis. Nevertheless, Louisville has been
able to leverage its existing assets effectively. Business incentives, judiciously
applied, have been able to bind the key firms that attract others, thereby
generating substantial new investment and spin-off employment.
A brief comparison of the incentives offered by Tennessee and Kentucky
provides background to the city comparison. Tennessee’s incentives are offered
by the Tennessee Department of Economic and Community Development and
generally entail tax credits and reductions. Indirect support is also given in the
form of infrastructure support to localities.
Tennessee offers a tax credit of $2,000 per new full-time employee in
businesses that generate at least 25 new full-time jobs and additional capital
investment of $500,000 and offer a minimal health care plan. The jobs tax credit
can be applied to both the franchise and excise tax. For companies that increase
Tennessee investment while also doing business in other states, Tennessee offers
reduced franchise and excise taxes.
Firms can receive a one percent excise tax credit for the purchase,
installation and/or repair of qualified industrial equipment associated with the
$500,000 capital investment required by a distribution or warehouse facility to
meet the thresholds for the jobs tax credit. Net operating losses may carry
forward 15 years. All capital losses may be claimed the year incurred.
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No franchise tax is levied on finished goods inventory in excess of $30
million, property under construction, pollution control equipment.
Tennessee levies no property tax on goods-in-process, manufacturer’s
finished goods inventories, inventories of merchandise for sale, goods-in-transit,
and pollution control equipment required for compliance with federal, state or
local environmental protection laws.
In addition to direct tax benefits to firms, the FastTrack Infrastructure
Development Program (FIDP) funds may be used to support the decisions of
firms producing for state export to locate or expand in the state and to create or
retain jobs for Tennesseans. Funding is provided for, but not limited to, water
and wastewater systems, transportation infrastructure, and, under particular
conditions, business site improvements.
To reinforce state incentives, Memphis City and Shelby County created
the PILOT (Payment in Lieu of Tax) program initiative provide Memphis area
with a financial tool to use in attracting business. The amount of aid is tied to a
calculated economic impact on the local economy. More than 550 Memphis-area
companies are operating with PILOT incentives. FedEx, Delta Materials,
International Paper, and Quebecor have each received incentives to support
business expansions. ServiceMaster, which owns Terminix pest control and
ChemLawn fertilizer, received PILOT incentives valued at between $8 and $18
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million to relocate 165 central office positions to Memphis, create about 335 new
jobs in Memphis, and retain ServiceMaster’s 2,240 existing Memphis positions.
Kentucky also provides a number of significant incentives for businesses.
The Kentucky Economic Development Finance Authority (KEDFA) promotes
economic development, business expansion, and job creation by providing
financial support through financial assistance and tax credit programs. These
include investment incentives provided under the Kentucky Industrial
Development Act and the Kentucky Economic Opportunity Zone Program and
subsidized loans.
Such incentives were important in cementing UPS’ now on-going and
announced expansions of its Louisville International Airport hub. The latest
expansion will create over 5,000 jobs and add another 1.1 million square feet of
logistics facility, add three wings to the main hub building, and lengthen the
conveyor belt system to 197 miles. State and local officials offered a $51.6 million
subsidy package, the largest in Kentucky’s history. The latest incentives package
offered to UPS includes as much as $31.6 million under the Kentucky Jobs
Development Act (KJDA), which was created to promote white-collar technology
and service-related expansions. In addition, UPS will get as much as $20 million
in benefits through the Kentucky Enterprise Initiative Act (KEIA).
Business incentive programs in both Memphis and Louisville have been
criticized for their costs and lack of clear, demonstrable benefit. Tellingly, the
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programs have not been criticized for supporting the key logistics firms in either
city—FedEx and UPS. These firms have become pivotal parts of the regional
infrastructural fabric that enhance the competitiveness of their respective regions
while generating employment across skill levels. To a large extent, FedEx and
UPS create the centrality advantages that attract additional firms. With large
capital investments, logistics firms are not likely to re-locate after incentives
expire, though they can direct new investment to their regional hubs.
The main lesson learned from recent studies of business incentives is that
localities need to carefully calculate the costs and benefits of granting incentives
to particular firms. Firms that generate large local spin-off effects or that
generate large indirect benefit are prime targets for performance-based
incentives. Those that generate less economic impact are correspondingly less
likely beneficiaries. Given that continued expansion of the FedEx hub and the
development of a stream of international inter-modal time-definite air cargo are
the two most likely routes to accelerated economic development in the Memphis
Region, business incentives might be skewed towards those ends.

VII. Expanding the Business Impact of Air Passenger
Service
Memphis is well-served by its Northwest Airlines passenger hub, providing
excellent connectivity to all major markets throughout the United States. It is
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absolutely essential for Memphis’ business competitiveness and future
prosperity that the hub be maintained. Indeed, to the extent feasible,
Northwest’s Memphis hub should be enhanced, particularly with additional
frequencies to markets which contain major clusters of industries that Memphis
wishes to bolster in its own future. For example, in the bio-sciences, additional
frequencies to hubs such as Boston, Philadelphia, Raleigh-Durham, and San
Diego could prove valuable stimuli to movement of business professionals and
executives to and from Memphis. Places like Shannon, Ireland are subsidizing
airlines to provide more frequent service to targeted markets in the U.S. and
Europe as they seek to bolster their own high-tech development while U.S.
airports, such as DFW, are following similar subsidy strategies to expand air
service to targeted markets.
Memphis is also served by one inter-continental non-stop KLM flight to
Amsterdam. This flight has proven to be a success. Greater international
passenger connectivity should be pursued vigorously since the economic payoff
to the Memphis region could be immense.
Apropos the above, many studies have been conducted of the annual
economic impact of non-stop international service on a metropolitan region’s
economy. Depending upon which impacts are included in the study (direct,
indirect, induced, and catalytic), the amounts vary but they are all huge. Direct
effects measure the impact of persons employed directly by the airport or on
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airport property. Indirect effects are those of off-airport employees and
expenditures linked to air service such as food and lodging, taxis and limos, and
travel agencies. Induced effects are additional employment and business
revenues generated by the expenditures of those directly and indirectly
employed as a result of the air service. Catalytic effects are the employment and
business revenues generated by firms which locate in the greater airport area
(i.e., the Aerotropolis) because of the accessibility the airport provides to the
firm’s suppliers and customers (e.g., Nike, Thompson-Technicolor).
In 2005, consulting firm SH&E conducted a study of the direct and
indirect effects of a single daily flight from Denver International Airport to three
international sites: Mexico, Europe, and Asia. The flight to Mexico would
generate $25.7 million annually to the Denver region, the flight to Europe would
generate $90.6 million annually, and the flight to Asia $142.4 million annually for
Denver businesses. The differences were due largely to the size of the aircraft
serving Mexico, Europe, and Asia and the fact that a large percentage of those
traveling to Mexico would actually be Denver area residents, rather than visitors
from abroad, making business or leisure trips, and thus would not have the same
impact on Denver food, lodging, etc.
When all induced and catalytic effects of international flights are included
(as they should be), the regional economic impact of international flights jumps
considerably. A 2007 study by consulting firm LAED of the impact of LAX
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overseas flights on Southern California’s economy revealed that each Asian and
European flight in 2006 created, on average, 3,126 jobs in the region, $156 million
in annual wages, and $623 million in annual revenues to the region’s businesses.
Studies of other hub airports show that European flights generate between
$90 million and $190 million annually in regional business revenues and Asian
flights between $150 million and $290 million annually in regional business
revenues. Virtually all of these studies exclude the catalytic effects which
cornerstone the aerotropolis model. Were these catalytic effects to be included,
the total regional economic impact would be much greater.
Interestingly, the 2007 LAX study (which did include catalytic effects)
pointed out that major hubs like LAX may lose out on non-stop international
Asian flights as future long-range, mid-size aircraft such as the B787 and A350 go
point-to-point to mid-size U.S. hubs, by-passing the contested major hubs.
Memphis no doubt will have a special opportunity to capitalize on these new
mid-size, long-range aircraft to acquire non-stop European, and in particular,
Asian flights not commercially viable with jumbo jets. Plans and actions to
recruit this international service to MEM should commence immediately, if it is
not already underway.
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VIII. Marketing Strategy for the Memphis Aerotropolis
Let me now offer some guidelines for a marketing strategy to build upon
MEM to assist, support, and attract additional commercial investors and service
providers to the Memphis Aerotropolis. I assume that for at least the near future,
organizations such as Memphis Fast Forward and the Memphis Regional
Chamber, will continue to have the lead role and responsibility for promoting
the city and region and for identifying and attracting new businesses or
otherwise bolstering the local economy. In the next chapter, I will make
recommendations regarding potential future organization and management of
some specific aerotropolis functions. Here, I will raise the prospect that within
the next ten years or so, MEM should consider (i) partnering with a private sector
firm to operate the shared-use (non-FedEx) multi-modal logistics infrastructure
and facilities, and (ii) partnering with major commercial real estate developers to
attract further firms to the airport and nearby properties, especially to the
immediate east and west of the airport and including the rundown Brooks Road
area that is so important to the logistics and tourism industries. This may well
require new enacting legislation, an innovative financial partnership with private
sector investors, or even a separate organization such as the proposed Memphis
Airport Area Development Corporation, again in partnership with MEM.
Among the core functions of the partnership would be addressing aesthetic and

Proprietary and Confidential.

253

social problems in the area, promoting new forms of commercial development,
from creating a marketing program for the area, complete with public relations,
advertising and publicity brochures and materials, and facilitating the
identification, contact and “sales” effort with potential new businesses. If an
airport area master developer is feasible and selected, it would be expected to
have its own approach and techniques to marketing and developing key
components of the area.
In view of these assumptions, in the present section I first concentrate on
the immediate marketing strategy tasks that fall to MEM and the Memphis
Aerotropolis Leadership Committee for the period prior to the possible future
involvement of a private-sector master planner and developer. It is understood
that the Memphis-Shelby County Airport Authority and MEM management will
likely retain responsibility indefinitely for all inside the fence projects.
Recognizing this possibility, I also address longer-term marketing goals and
issues for the air logistics hub that would be relevant either to a private-sector
developer/master planner or to MEM management assuming the latter will
continue to be the entity to promote and to develop airport property for the
foreseeable future.
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1.

PHASED MARKETING THEMES

The ultimate objective of the Memphis Aerotropolis is to serve as a major
international multi-modal air logistics hub and airport-driven commercial
complex offering tenants and users state-of-the-art logistics, knowledge
resources, and commercial support. The goal is to transform the Memphis
Aerotropolis which now serves as a national logistics center into a fullfledged international logistics center with a complete complement of
manufacturing facilities leveraging the logistics capabilities and a global
marketplace for high-value, low-weight goods—“Moving, Making, and
Marketing.” Many of those goods will likely be connected to the
developing bio-science sector and complement a re-energized tourism
sector.
The Memphis Aerotropolis will be covering new ground in becoming a
global central place. Based on experience with the few other global multimodal logistics complexes elsewhere and on historical trajectories of
urban development, achievement of this goal will mean the MEM
complex will likely evolve through a series of phases. In each phase, the
marketing effort should be designed to add to the existing nucleus of
facility users, which in turn serves as a catalyst to pull additional
complementary companies to the complex and the airport environs. The
kinds of tenants likely to be attracted to MEM and its surrounding area
will vary with each phase of the complex’s development. Marketing
activities should be planned to match these anticipated development
stages and tailored to the kinds of businesses and users that are most
suitable to each stage, and not outrun actual or realistic development
headlights.
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a.

Near Term

The near term represents a period from the present through the next 1 to 4
years. Strong efforts must continue to insure that all road and utility
improvements and other infrastructure improvements, especially airport
inter-modal interchanges, are completed to allow MEM to expand as
needed and smooth local logistics operations. Memphis should proceed
with land use rationalization in the airport vicinity, creating additional
commercial space near the airport.
It is important to reiterate that, during the near term period, improving
the social climate will be important in order for the Memphis Aerotropolis
to move up the functional and value chain. If marketing gets ahead of
these improvements, credibility will be lost and the targeted businesses
could become disenchanted.

b.

Mid-Term

The mid-term for MEM development represents roughly the years 3
through 12 with some earlier overlay with near-term activity. This
period’s marketing strategies should be designed to further boost the air
cargo demand at MEM, basically by capturing an increasing proportion of
international time-definite cargo, and then to expand this demand by
progressively widening and deepening the nature of activities located at
and around the airport. These strategies are:
• facilitating the expansion of the FedEx hub while continuing to
market to other air cargo service providers
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• targeting industrial and commercial users of those air services
• encouraging improved logistics management,
• further fostering the integration of production and logistics,
• growing a global marketplace at Memphis.
While these strategies are broadly sequential, there would naturally be an
overlap from one stage to another in implementing them. Most
important, the impact of this marketing will be cumulative, with efforts in
one stage preparing a network of contacts and a MEM operating
reputation to make it possible to begin moving the complex toward its
next phase of evolution.
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(1) Helping Expand the FedEx Complex while Attracting Charter Air Cargo
Service Providers (years 1 to 12)
Being an integrated air express national sort hub, FedEx's network
generates the vast majority of MEM’s cargo throughput. This may expand
during this period with growing international service by FedEx. For
MEM to attract other point to point (airport to airport) air cargo service
providers, a critical mass for air cargo demand (load) is necessary on a
regular basis. Previous surveys have indicated that charter air cargo
operators (e.g., Atlas Air, Cargolux, Evergreen, and Polar) serve airports
where they can be assured of a significant volume of airfreight. The key to
building a critical mass of cargo demand will be to focus on promoting the
MEM air logistics hub to all industries within a 150-mile radius that are
airfreight dependent. The intent here will not be to persuade the firms to
relocate to the Memphis region or nearer to MEM, but to use MEM rather
than trucking their freight to Atlanta, Louisville, O’Hare, or Dallas-Fort
Worth. To prevent leakage of a significant portion of regional air cargo
close working relationships with major freight forwarders and third-party
logistics service providers may be required.
Initial marketing targets should focus on 3PL’s, freight forwarders and
shippers of time-sensitive products in the 150 mile radius of MEM. The
automobile industry is a likely sector. Additional target firms include
microelectronics companies, pharmaceutical firms, medical instruments
and supplies, fresh produce, and seafood, and other high value to weight
products. Marketing strategies geared to shippers, freight forwarders,
3PL’s and air cargo firms should emphasize the value-added that MEM
can mean in terms of lower cost and more efficient shipment services.
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(2) Attracting Additional Air-Intensive Commercial Users to MEM and the
Memphis Aerotropolis (years 1 to 12)
As MEM’s air cargo service capability continues to expand, reciprocal
marketing should focus on attracting shippers (i.e., manufacturers and
assemblers of products) and more national forwarders and third party
logistics providers (3PLs) to locate at and around MEM and greater
aerotropolis. The goal will be to begin generating on-site
origin/destination cargo shipments in terms of in-bound raw materials
and components and out-bound intermediate and final goods flowing to
and from the time-sensitive manufacturers and distributors that operate at
or near MEM. Again, the emphasis should be on demonstrating a set of
cost, speed, and service quality advantages to firms locating near or using
MEM that are compelling to shippers, forwarders, and 3PLs.

(3) Growing tourism and bio-science and leveraging the Northwest hub and
additional passenger service (years 1 to 12)
Improving the tourism infrastructure will be critical to capturing a share
of the anticipated surge in Asian tourism and to maintaining domestic
market share in the face of increasing competition from reviving urban
attractions throughout the mid-continent and rebuilding or new gaming
destinations. Those efforts will indirectly support a growing bio-science
sector by improving the general quality of life, thereby aiding personnel
recruitment and retention. As noted earlier, improved ground access and
mobility, ideally without resort to rental cars, and enhanced aesthetics are
key components of this effort.
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c.

Mid to Longer Term

The mid to longer term (years 6 to 25 and beyond) will focus on
leveraging the full-scale, advanced MEM air logistics complex and its
growing complement of manufacturers, logistics managers and service
providers to become a global marketplace.

(1) Improved logistics management (years 6 to 15)
As development proceeds, the marketing emphasis will be on helping
industrial and commercial shippers and 3PLs find opportunities at MEM
and the surrounding Region to coordinate the movement of materials and
finished goods so that they can rapidly and flexibly respond to customer’s
needs as well as to cut costs and improve supply-chain management
efficiency. Ways to enhance Memphis' value-added logistics functions in
sequencing, pick and pack, product labeling and assembly of knock-down
product kits should be explored. The marketing targets during this phase
will be the companies already located outside the Memphis region but in a
150 mile radius of MEM, plus the whole spectrum of major freight
forwarders and third-party logistics providers that serve shippers
nationally and globally. MEM’s capabilities in automated
warehousing/distribution, electronic data interchange, and electronic
tracing-tracking will be underlined for these logistics specialists. MEM’s
value proposition during this phase will not only emphasize cost and
quality of service advantages, but also the enhancements to the speed and
agility of supply chain operations that MEM and greater aerotropolis
provides shippers, forwarders, and 3PLs.
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(2) Full integration of production and logistics (years 6 to 25)
MEM has already developed a global reputation for world-class cargo
handling and logistics management. Withing the next six years a new
emphasis should commence whereby the marketing program will
concentrate on convincing shippers and 3PLs that the Memphis
Aerotropolis is the world's best location to integrate production and
logistics so as to substantially reduce inventories and further improve
manufacturers’ supply chain management. Building on the outstanding
reputation of the FedEx hub, new interstate highways, and additional
logistics assets, promotional materials will continuously need to
differentiate MEM and its environs from other industrial-commerciallogistics locations as sharply as possible in terms of the connectivity,
speed and agility benefits that it offers. The Memphis Aerotropolis will at
this point be marketed internationally to the most sophisticated shippers
and 3PLs as a site where time-sensitive manufacturers fully coordinate
their supply chains and overall production capacity with changing
customer demands. The marketing message will also stress the
Aerotropolis’s world-class standards in total logistics management
practices including fusion of transportation modes (air, road, rail, and
river), integrated telecommunications, sophisticated materials handling
systems, and state-of-the-art commercial and knowledge support services.
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(3) Developing the marketplace
As the busiest cargo airport in the world, the Memphis Aerotropolis
already has a strong reputation. As the Memphis brand is extended
through increased international connections, a growing complement of
manufacturers, including in bio-science, and an increasingly sophisticated
tourist experience, Memphis has a chance to become a global marketplace
where people shop wholesale for goods and global suppliers (many of
which may then have a presence in Memphis). Trade shows, industry
conventions, and, eventually, merchandise marts will help develop a new
global function for Memphis.

7.

TARGET INDUSTRIES

At every stage of marketing, MEM's and the Memphis Aerotropolis'
promotional strategies should be grounded in solid business research and
planning. This will involve market research of a generic nature on likely
MEM tenants and users, given its stage of development, as well as market
research specific to the greater Memphis region. Research on commercial
shippers from around the world points to five generic types of shipments
where air transport is the consignees’ mode of first choice. These are
when:
• Flexible and customized production is the norm
• The high value of the product compared to its weight justifies the
extra cost of airfreight
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• The product is highly perishable—either in the organic or
economic sense
• Short production cycles and/or “just-in-time” inventories require
fast delivery
• Immediate delivery of spare parts, time sensitive documents or
products is required
Target industry analysis for air logistics hubs conducted by UNC’s Kenan
Institute of Private Enterprise identified eleven industrial groups that are
most likely to utilize the air express and air cargo facilities. Most of these
would no doubt also be the best target industries for the larger Memphis
region, as well. They include:
• Logistics service providers
• Semi-conductor and computer chip manufacturers
• Pharmaceuticals and contract biotech and pharmaceutical lab
testing facilities
• Computer and electronic sub-assembly manufacturers
• Aircraft assembly, aircraft parts suppliers and aircraft
maintenance services
• Fashion, garments and accessory suppliers
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• Scientific and medical instruments manufacturers, particularly
those supplying small volumes of high value products, for
example aromatics
• Optics and small precision equipment manufacturers
• Suppliers of perishable products—for example, fresh seafood,
live animals, fresh fruit and flowers
• Digital automotive component manufacturers and related spare
parts suppliers
• Jewelry and watch manufacturers.
In targeting these and other industries noted above, there are a number of
services that need to be highlighted in a marketing plan for the Memphis
Aerotropolis. Many have already been discussed and already exist, but let
me provide a summary list of the key support services to be improved
and leveraged in marketing the Memphis Aerotropolis.
• Expedited customs clearance and pre-clearance procedures
• Full electronic data interchange capability
• Foreign Trade Zone, FTZ operators, and bonded warehouses
• Better roadway and rail access to MEM
• State-of-the-art materials handling services
• Reliable utility services (e.g., electricity, water, sewer)
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• Industrial support services such as repair and maintenance and machine
shops
• Quality of life—good housing, schools, recreation, nightlife, low crime
• Knowledge and education support, including a distance education and
worker training facility at or near MEM
• Enhanced one-stop servicing for foreign investors
• Expedited site and building permit approvals
All of the above need to be woven into both the business plan and the
implementation plan for greater success of MEM and the Memphis region. They
are not only essential to the marketing effort, but also to developing an effective
multi-modal air logistics hub and greater Memphis Aerotropolis.
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Exhibit 3.1
PROPOSED BUSINESS ENVIRONMENT FOR THE MEMPHIS REGIONAL LOGISTICS NETWORK
Multimodal Management

Information Systems
Management
Local and
Major Highways

Airports

Information Superhighway

MULTIMODAL
TRANSPORTATION
River Ports

ADVANCED
TELECOMMUNICATIONS

Rail Lines
Materials Handling
Systems

Communications Satellites

Sourcing

MEMPHIS REGION
LOGISTICS NETWORK
Production

Financial Services

COMMERCIAL
SUPPORT

Industrial Development
& Commercial Services
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Fiber Optics &
Harmonized EDI

Distribution

CS Management

Foreign Trade Zones

Teleport, RFID,
Wi-Fi Networks

KS Management

Customs Facilitation

Worker Training &
Distance Learning

Expo Centers &
Trade Rep Offices

Supply-Chain and
Industrial Databases

Government &
Legal Services

Market Research &
Strategic Planning

Universities & Colleges

KNOWLEDGE
SUPPORT

R & D Laboratories

Consultants and
Applied Technologies
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Exhibit 3.2
MEMPHIS AREA INSTITUTIONS OF POST-SECONDARY EDUCATION
Institution Name

State

Zip

Total Enrollment
(2005)

Type

University of Memphis

TN

38152

20,465 4-year

Southwest Tennessee Community College

TN

38134

11,556 2-year

University of Tennessee Health Science Center

TN

38105

2,476 4-year

Christian Brothers University

TN

38104

1,783 4-year

Rhodes College

TN

38112

1,700 4-year

High-Tech Institute-Memphis

TN

38134

1,101 4-year

Concorde Career College

TN

38137

1,049 2-year

Tennessee Technology Center - Memphis

TN

38118

1,040 2-year

Crichton College

TN

38111

957 4-year

Baptist Memorial College of Health Sciences

TN

38104

866 4-year

Remington College-Memphis Campus

TN

38132

815 2-year

Le Moyne-Owen College

TN

38126

809 4-year

University of Phoenix-Memphis Campus

TN

38018

766 4-year

ITT Technical Institute

TN

38119

743 4-year

Southern College of Optometry

TN

38104

481 4-year

Mid-South Community College

AR

72301

423 2-year

Memphis College of Art

TN

38104

327 4-year

Vatterott College-Memphis

TN

38132

233 2-year

William Moore College of Technology

TN

38104

41 2-year

Embry-Riddle Aeronautical University

TN

38125

not available 4-year

National College of Business & Technology - Memphis Campus

TN

38118

just opened 2-year
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Exhibit 3.3
MEMPHIS AREA DISTRICTS

Source: Memphis MPO.
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Exhibit 3.4
POPULATION AND EMPLOYMENT CHANGE IN AGGREGATED TRAFFIC ANALYSIS ZONES AROUND
MEMPHIS INTERNATIONAL AIRPORT

Area
On airport

Population
2004

Population change 2004-2030
2030

Absolute

Percent

88

240

152

172.73%

Airport Area

330,070

327,745

-2,325

-0.70%

Airport Area South

108,397

219,207

110,810

102.23%

1,103,539

1,499,124

395,585

35.85%

MPO region

Employment
On airport
Airport Area
Airport Area South
MPO region

Employment change 2004-2030

2004

2030

Absolute

Percent

3,529

4,722

1,193

33.81%

188,921

214,573

25,652

13.58%

31,571

71,678

40,107

127.04%

533,378

745,973

212,595

39.86%

Source: Memphis MPO.
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Exhibit 3.5
EMPLOYMENT BY SECTOR TYPE AND DISTANCE FROM
MEMPHIS INTERNATIONAL AIRPORT

Sector

Location
Airport Airport Area
Area
South

Year

On
Airport

Retail Employment

2004
2030
Absolute
Percent

656
873
217
33.08%

26,273
27,160
887
3.38%

10,135
18,521
8,386
82.74%

95,078
127,159
32,081
33.74%

Manufacturing Employment

2004
2030
Absolute
Percent

328
328
0
0.00%

25,677
19,301
-6,376
-24.83%

6,325
9,517
3,192
50.47%

66,659
69,144
2,485
3.73%

Wholesale Employment

2004
2030
Absolute
Percent

1,395
1,799
404
28.96%

58,873
71,945
13,072
22.20%

2,603
7,057
4,454
171.11%

84,500
118,934
34,434
40.75%

Service Employment

2004
2030
Absolute
Percent

504
715
211
41.87%

33,291
40,560
7,269
21.83%

6,380
18,412
12,032
188.59%

117,233
183,689
66,456
56.69%

Office Employment

2004
2030
Absolute
Percent

411
620
209
50.85%

31,340
39,943
8,603
27.45%

3,544
12,089
8,545
241.11%

105,406
164,289
58,883
55.86%

Government Employment

2004
2030
Absolute
Percent

235
387
152
64.68%

13,467
15,664
2,197
16.31%

2,584
6,082
3,498
135.37%

64,502
82,758
18,256
28.30%

Total Employment

2004
2030
Absolute
Percent

3,529
4,722
1,193
33.81%

188,921
214,573
25,652
13.58%

31,571
71,678
40,107
127.04%

533,378
745,973
212,595
39.86%

MPO
Region

Source: Memphis MPO.
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Exhibit 3.6
POPULATION AND EMPLOYMENT CHANGE 2004-2030 BY DISTRICT
Population
Change
2004
2030 Absolute Percent

Area

Total Employment
Change
2004
2030 Absolute Percent

Airport Area
Airfield
Airport
Hickory Hill
Midtown and Depot
Southwest Memphis

88
21,581
121,361
80,705
106,423

240
21,219
136,926
69,871
99,729

152 172.73%
-362
-1.68%
15,565 12.83%
-10,834 -13.42%
-6,694
-6.29%

3,529
47,830
74,404
38,947
27,740

4,722
50,376
96,481
38,865
28,851

1,193
2,546
22,077
-82
1,111

Airport Area South
East Desoto County
West Desoto County

60,399
47,998

137,681
81,526

77,282 127.95%
33,528 69.85%

21,798
9,773

51,130
20,548

29,332 134.56%
10,775 110.25%

19,024
101,181
32,049
23,427

13,094
99,946
29,359
17,964

-5,930
-1,235
-2,690
-5,463

-31.17%
-1.22%
-8.39%
-23.32%

61,083
42,552
9,777
12,137

54,466
45,754
12,328
8,240

-6,617
3,202
2,551
-3,897

42,451
13,586
44,255

76,927
47,244
42,263

34,476 81.21%
33,658 247.74%
-1,992
-4.50%

20,793
22,817
8,423
104,706
148,150

38,292
53,448
10,936
133,587
199,810

17,499 84.16%
30,631 134.25%
2,513 29.83%
28,881 27.58%
51,660 34.87%

16,079
2,067
5,619
4,314
11,172
7,112
1,080
34,168
88,770

35,088
12,516
8,652
5,119
18,719
17,545
2,578
51,562
132,251

15,432
8,046
9,481
22,427
9,284
19,452

32,743
21,454
24,409
48,409
28,333
33,714

17,311 112.18%
13,408 166.64%
14,928 157.45%
25,982 115.85%
19,049 205.18%
14,262 73.32%

1,384
1,665
1,161
4,852
1,605
2,760

6,684
6,560
6,210
13,518
9,556
7,654

5,300
4,895
5,049
8,666
7,951
4,894

382.95%
293.99%
434.88%
178.61%
495.39%
177.32%

533,378

745,973

212,595

39.86%

Central Core
CBD
East Memphis
North Memphis
University
Outer Shelby County
Collierville
East Shelby County
Frayser
McKellar Lake
Millington
Northeast Shelby County
Northwest Shelby County
Raleigh Bartlett
Shelby Farms Germantown
Outlying areas
East Tipton County
Marshall County
North Fayette County
South Desoto County
South Fayette County
West Tipton County
Total

1,103,539 1,499,124

395,585

35.85%

33.81%
5.32%
29.67%
-0.21%
4.01%

-10.83%
7.52%
26.09%
-32.11%

19,009 118.22%
10,449 505.52%
3,033 53.98%
805 18.66%
7,547 67.55%
10,433 146.70%
1,498 138.70%
17,394 50.91%
43,481 48.98%

Source: Memphis MPO.
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Exhibit 3.7
PRELIMINARY EXPLORATION OF LAND USE NEAR
MEMPHIS INTERNATIONAL AIRPORT

Source: Shelby County REGis
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Exhibit 3.8
PRELIMINARY EXPLORATION OF LAND AVAILIBILITY NEAR
MEMPHIS INTERNATIONAL AIRPORT

Source: Shelby County REGis
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Exhibit 3.9
APPAISED VALUE OF PROPERTIES IN THE IMMEDIATE AIRPORT VICINITY

District
(subset)
Airport

Type of Property
TAZ

Tax-Exempt
Property

Commercial
Property

Industrial
Property

Residential
Property

$286,170,100

$282,494,900

$306,464,900

$205,263,600

165

$2,790,400

$7,734,100

196

$3,013,300

$4,399,200

412

$103,100

$14,537,400

422

$4,432,200

427

Subtotal

Farmland
$578,900

All Property
$1,080,972,400
$10,524,500

$60,900

$7,473,400

$175,300

$29,001,900

$221,000

$11,456,500

$16,109,700

$3,600,900

$4,645,000

$10,910,700

$19,156,600

440

$3,781,000

$3,504,700

$6,531,000

$5,420,900

$19,237,600

516

$17,490,300

$3,935,000

$20,907,800

$67,500

536

$1,907,000

$6,701,700

$4,366,200

$11,538,500

$24,513,400

576

$276,200

$10,940,200

$841,100

$14,194,700

$26,252,200

590

$6,065,900

$33,571,100

$9,609,600

$49,246,600

595

$13,678,100

$9,677,700

$10,435,000

$33,790,800

610

$59,900

$1,298,200

624

$9,976,600

$12,426,000

663

$26,214,700

$32,686,600

674

$10,698,900

$10,837,500

$20,934,300

$42,470,700

689

$29,978,900

$59,059,700

$22,765,300

$111,803,900

722

$752,300

$954,400

$1,609,100

$54,272,200

$57,588,000

745

$2,426,100

$10,035,000

$65,069,600

$1,923,700

$79,454,400

759

$3,742,600

$14,152,200

$163,000

$53,503,100

776

$10,959,300

$9,744,900

$48,595,000

$6,211,600

$75,510,800

821

$3,413,700

$12,871,300

$24,618,400

$21,889,200

$62,792,600

892

$130,808,700

$18,562,000

$39,423,500

$125,800

$14,186,100

$17,200
$16,409,900

$3,200

$368,300

$42,403,800

$1,743,600

$408,400

$39,220,900

$13,087,400

$71,988,700

$163,900

$43,500

$71,724,800

$188,963,500

Continued. . .
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Exhibit 3.9—Continued
APPAISED VALUE OF PROPERTIES IN THE IMMEDIATE AIRPORT VICINITY

District
(subset)
Hickory Hill

Southwest
Memphis

Total

Type of Property
TAZ

Tax-Exempt
Property

Commercial
Property

Subtotal
309
313
547
660
705
781
791
792
852
854
855

$14,594,900
$16,800
$2,008,800
$304,400
$21,900
$4,919,000
$960,500
$100
$182,400
$5,263,200
$730,700
$187,100

$37,123,800

Subtotal
323
353
379
390
414
465
484
489
507
524
569
619
621
655
681
682

$39,511,000

$179,460,300

$870,900

$29,100
$1,845,700
$4,373,100
$2,779,200
$1,880,500
$870,100
$1,235,000

$11,834,900
$968,600
$4,212,000
$19,502,300
$4,972,900
$28,389,100
$11,124,400
$3,221,900
$6,690,500
$759,000
$25,163,400
$543,200
$18,764,500
$21,700,100
$21,613,500

$340,276,000

$499,079,000

$500
$266,900
$617,700
$24,509,300
$233,000
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Industrial
Property

Residential
Property

$114,969,200

$14,496,800
$9,215,100
$3,042,800
$3,088,100
$2,959,200
$475,700
$353,300
$3,492,800

$32,734,400

$44,561,000
$37,230,600
$240,500
$202,700
$6,059,200

$3,173,800

$107,500

$2,777,900

$427,493,300

Farmland

All Property

$236,998,400
$24,336,400
$17,849,400
$33,022,400
$22,362,700
$42,334,100
$13,427,300
$320,800
$548,300
$484,200
$30,601,400
$51,711,400

$6,013,300

$409,699,600
$24,353,200
$34,355,000
$33,326,800
$64,334,100
$50,295,900
$18,181,000
$44,942,800
$42,340,400
$6,223,100
$33,140,900
$58,206,400

$456,625,400
$30,741,500
$19,886,600
$31,854,800
$23,961,500
$20,400
$15,392,200
$2,586,600
$37,344,700
$47,411,500
$42,938,000
$21,137,000
$30,784,300
$51,819,700
$34,520,500
$31,891,600
$34,334,500

$0

$898,887,400

$705,100
$60,900
$1,419,900
$1,215,000
$2,612,400

$681,655,900
$30,741,500
$32,592,400
$32,823,400
$28,174,000
$22,963,400
$20,982,800
$55,485,000
$48,702,100
$50,633,400
$49,765,100
$23,741,700
$60,320,800
$55,142,100
$55,165,500
$57,239,700
$57,183,000

$6,592,200 $2,172,327,900
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Chapter 4
Guidelines and Recommendations for a Memphis
Aerotropolis Implementation Plan
I. Introduction
Memphis has established itself in the enviable position as the nation's leading
logistics center. Despite its substantial accomplishments, it is faced with
formidable challenges over the next several years. The Memphis airport needs to
avoid being hemmed in by sub-optimal development, as has occurred in New
York, Los Angeles, and other early centers of air transport. The Memphis region
needs to avoid following in the footsteps of the many blue collar midwestern
cities that lost large portions of of its population and employment to the far
suburbs, ultimately undermining regional competitiveness. Surmounting these
challenges will require substantial investment and an unwavering political will.
Becoming a truly global center for “Moving, Making, and Marketing” highvalue, low-weight goods (considered Memphis' trump card) will require
strategic vision and a committed team of public-private servants.
These two major needs are rooted in the history of Memphis, its midcontinent location, and its early, spontaneous growth as an aerotropolis.
Memphis is largely a blue collar aerotropolis that is built on cargo processing. Its
position as a passenger hub has played an important but less of a role in its
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growth. First, the city has to find a way for the dominant logistics industry, the
smaller, but mature, tourism industry, and the emerging bio-science industry to
co-exist—and, indeed, to nurture and cross-subsidize each other. Second, the
city needs to find ways to make the logistics industry more efficient and, in fact,
find ways to increase the synergies between modes of transportation and
between firms in this industry.
These challenges imply a need to rationalize existing land use patterns
and the networks of connectivity to separate incompatible uses and build on the
complementarities among activities. The three economic legs of the Memphis
Aerotropolis “stool” need to have separate, identifiable zones that reduce disamenities but nevertheless share a common infrastructure that is used at
different times and different ways. Residential, retail, and commercial services
need a greater degree of separation from the noise of the airport, highways, rail
yards, and distribution centers.
This rationalization is both impeded and facilitated by the existing landuse patterns. Office facilities, for example, are spread out with three notable
concentrations along Poplar Avenue from the riverfront and midtown to the east
side of the I-240 loop to Collierville 21 miles away. Universities, tourist
attractions, and cultural sites follow roughly the same route from the river front
to the eastern path of the I-240 beltline 11 miles away. Graceland, perhaps
Memphis’ most notable attraction, is, however, located south of the I-240 loop a
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few miles west of the airport. Other regional attractions, such as Tunica Resorts,
are more distant.
Port facilities are stretched along the riverfront. Inter-modal rail yards are
sprinkled throughout the city. Truck freight facilities stretch from President’s
Island, a developing water-rail-road multi-modal center along the I-240 loop to
the airport area and down the U.S.-78 corridor and over the state line. Facilities
are dispersed even within these broad areas. Many trucking firms do not have
direct access to the major arteries and travel through small roadways. The
dispersion makes it difficult to justify the specialized facilities that could ease
traffic flow and reduce local pollution. (Memphis is an 8-hour ozone nonattainment zone.)
On the other hand, the rapid movement of population and employment
growth towards the metropolitan periphery and the resulting soft city real estate
market imply that patiently implemented, long term plans could have an effect
on the spatial organization of the declining core areas while strengthening the
position of the pockets of prosperity.
In the previous two chapters, guidelines were provided for the Memphis
Aerotropolis infrastructure and for the development of a regional aerotropolis
business plan. Some of these issues are generic and all regions must face them.
Many, however, such as those just mentioned are specific to the strengths and
history of the Memphis Region. Building on these two chapters, this chapter will
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present guidelines for an implementation plan, including (1) surrounding area
infrastructure improvements, (2) incentives to attract and leverage additional
airlines, air cargo service providers and industry, and (3) elaboration of
infrastructure and marketing phasing. I will also discuss public/private sector
cooperative approaches to generating a broader Memphis Aerotropolis that can
leverage development over the entire Region. The chapter concludes with
recommendations for Memphis Fast Forward, the Memphis Regional Chamber,
the Memphis Aerotropolis Leadership Committee, Memphis Tomorrow, and
local governments to improve prospects for the successful further development
of the Memphis Aerotropolis.

II. Infrastructure Phasing and Industrial Development
Timetable
The Memphis Aerotropolis is conceived ultimately as a fully integrated multimodal Moving, Making, and Marketing complex. The Memphis Aerotropolis is
likely to continue to evolve over a 10- to 25-year period, building on and
extending its “America's Aerotropolis” brand, through a series of overlapping
development stages before achieving the economic efficiency, aesthetics, and
sustainable growth of an “ideal-type” aerotropolis. Understanding this is
necessary for remedial actions, marketing and for making prudent investments

Proprietary and Confidential.

279

in infrastructure timed to industry demand. Below I summarize key stages of an
infrastructure, institutional and facilities implementation plan.

Stage I (now to year 3)
Stage I has already begun as Memphis addresses land use in the Airport Area
and works on upgrading area roadway and inter-modal infrastructure.
Memphis should pro-actively accelerate land-banking for fast-cycle logistics
purposes at and near the airport. Among other purposes, this will allow for
potential expansions of MEM and for firms wanting to take direct advantage of
the FedEx hub and of Cargo Central. Improvements in airport area amenities,
including eliminating or controlling nuisance users in the Brooks Road area and
elsewhere, will help in recruiting additional manufacturers in high-value, lowweight sectors such as bio-science and other firms that will take advantage of
MEM’s dual passenger and cargo hub status.
Improving urban pathways—from the airport to downtown and other
office concentrations and among tourist attractions—will help increase the
competitiveness of Memphis as a destination. Improvements in inter-modal
connections, including planning for the option of direct air-rail cargo transfer,
will lay the groundwork for a more competitive logistics center.
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These improvements might be overseen by a regional logistics council that
provides continuing business intelligence, keeping in touch with new
developments in logistics and evolving business practices, and coordination
across modes and facilities. That council should begin its work in the near
future. A Memphis Airport Area Development Corporation should accelerate
land acquisition and parcel assembly so that economically efficient and
environmentally sustainable land use patterns, coordinated with transportation
developments are promoted. The Airport Area Development Corporation
would also be responsible for setting the tone for the visitor experience in the
immediate Memphis airport area.

Stage II (years 3 to 10)
Stage II will involve the expansion of integrated air express services and new
international air cargo service at MEM. International heavy-lift charter cargo
carriers (Atlas Air, Polar Air, Cargolux, Evergreen, etc.) should be recruited,
along with supporting international freight forwarders to complement the
services provided by FedEx and Northwest. Additional domestic passenger
flights to key markets should be secured as should additional international air
passenger service.
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Tourism attraction upgrading and marketing plans should be completed
by this time. Provision should be made to appeal to new segments of the travel
market, including those from Asian and Europe. A new generation of American
tourists should also be courted.
The bio-science sector will be supported by the developments in the
logistics and tourism sector. A thicker labor market will aid in personnel
recruitment and in financing training. The maturing labor market and critical
mass of firms will facilitate in further growth in the sector.

Stage III (years 10 to 25)
Advanced logistics activity, manufacturing, and tourism will combine to make
Memphis a viable international marketplace for high-value, low-weight goods.
Trade shows and conventions can create a path towards more permanent
expositions and marketplaces. The region will be advantaged in creating a
marketplace because many products are manufactured or distributed from the
region but also because those producing elsewhere will find it a central place to
reach potential customers through the Memphis Aerotropolis.
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III. Providing Appropriate Investor Incentives
Since the Memphis Aerotropolis will be increasingly designed to attract and
grow industry to areas well beyond as well as near MEM, incentives will play an
important role. To date, Memphis communities and the Tennessee Department
of Economic and Community Development have provided financial incentives
for airport area development through financial incentives where investors enjoy
tax advantages and certain promotional privileges such as improved public
infrastructure. Virtually all states and local areas are in the incentives game,
though, so the relative advantage in attracting major industry is declining. New
incentives to attract and grow industry must be pursued. MEM and its cargo
and passenger services are among the most powerful incentives. This is because
operational incentives are at least equally important, and in the longer term
likely even more significant, than tax incentives in attracting high-value goodsprocessing and logistics industries.
What the Memphis Aerotropolis seeks to accomplish is to provide
Memphis Region firms with connectivity, speed, and agility in their supply chain
management, unmatched at other locations. Of first-order importance on the
international commerce front is customs, as exporters and importers across the
U.S. and around the world have consistently argued. Components of products
assembled in the United States are often manufactured in several other countries
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and imported on a just-in-time basis. Likewise, international orders for these
products are also increasingly time-definite requiring that assembled goods flow
out rapidly and efficiently. At many large international airports, massive
amounts of freight arrive from abroad, are broken down, sorted, or consolidated,
then often again shipped abroad quickly and seamlessly.
As the Memphis Aerotropolis becomes an increasingly global cargo hub,
an electronic customs environment supplementing that of FedEx should direct all
non-FedEx international product movements. The Aerotropolis must not only
have fully implemented its electronic customs environment, but also, as noted
previously, have in place a quick and efficient cargo security system.
Implementing this now could bring considerable benefits to MEM and the entire
Memphis region down the road.
At the federal level, Memphis region elected officials should support open
skies agreements for air cargo . They should also press for liberalization of
international passenger service to increase the opportunity of Memphis acquiring
additional international air passenger service. These are change of gauge rights
and co-terminal rights. Unlimited change of gauge rights will permit foreignowned cargo aircraft of any size to fly into MEM and for cargo to continue its
journey on smaller aircraft of the same airline. For maximum effectiveness,
predicated on capacity constraints, there should be no limits on the number of
flights, the timing between arrivals and departures, aircraft gauge, or the cargo
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carried. Unrestricted change of gauge rights such as those utilized by FedEx at
MEM are particularly important to international hub and spoke logistics
operations that the Memphis Aerotropolis is ideally suited to serve.
Unlimited co-terminal rights would permit foreign carriers to stop at any
point in the U.S. to drop off shipments which originated outside the U.S. or to
pick-up shipments for points outside the U.S. In order to maximize payload and
in order to effectively operate an international air logistics hub, it is important
that foreign carriers be offered such rights. This fully liberalized environment at
MEM and other U.S. airports must be reciprocated for U.S. carriers in the
countries of the foreign-based carriers.
Finally, it is important that MEM maintain its relatively low landing fees
for air cargo carriers. Air freight is a highly cost-competitive industry and such
an incentive could be a differentiating inducement for FedEx and Northwest to
substantially expand at MEM or major air cargo carriers to select MEM for
service. Lower landing fees and other aeronautical costs are also important to
attracting and maintaining additional passenger service. As MEM further
develops its non-aeronautical revenues, those can be used to cross-subsidize
aeronautical costs, making MEM highly cost competitive for airlines of all types.
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IV. Institutional Plans for Promoting and Developing the
Memphis Aerotropolis
Already America’s first Aerotropolis, further development will inevitably
emerge around MEM and outward in the coming decades. The critical question
is: will it form and grow intelligently, achieving the full benefits to the region's
residents, businesses and communities discussed in prior chapters or continue in
a spontaneous, haphazard, unsightly and less than efficient manner that has
characterized much airport-area development in Memphis and elsewhere in the
U.S.
Intelligent development built on airport assets such as the FedEx hub and
MEM's superb nearby interstate highways must be planned to rectify present
patterns and avoid further Aerotropolis sprawl. The stakes are high for MEM,
the city of Memphis and the entire Memphis Region. Delay in commencing with
an aerotropolis planning process to be outlined below could likely hamper MEM
and the Memphis Region from realizing the full economic potential that essential
Aerotropolis infrastructure and services offer.
Leveraging infrastructure studies currently being conducted, aerotropolis
master planning should therefore commence as soon as feasible in a coordinated
cross-jurisdictional manner. It is critically important that the work of the
Memphis Aerotropolis Leadership Committee continue beyond the coming year
and that the prospects of creating a Memphis Aerotropolis Development
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Authority be considered. Such an authority (with potential fiscal
responsibilities) could work hand-in-hand with the Aerotropolis Leadership
Committee, the Memphis-Shelby County Airport Authority, Memphis Fast
Forward, the Memphis Regional Chamber, Memphis Tomorrow, the proposed
Memphis Airport Area Development Corporation (perhaps absorbed by the
proposed authority) and city and county executives to ensure coordination and
integration of inside and outside the airport fence development over the broad
aerotropolis area.
Another possible option would be for the Memphis MPO to establish an
interagency and interjurisdictional task force to integrate capital and operational
planning and activities in the airport area. This task force would focus on the
most needed transportation projects to enhance airport area accessibility and in
cooperation with Memphis Region governments help prioritize projects for
inclusion in state and Federal transportation plans and budgets.
Not only is this type of integration lacking today, but also broader
aerotropolis development is rarely coordinated since the territory frequently
crosses numerous jurisdictions. In the absence of aerotropolis-wide coordination
and planning, the efficiency and true functional integrity of the aerotropolis area
is compromised, generating counterproductive local competition and limiting
businesses and communities from achieving their full competitive and positive
development potential. In this connection it should be noted that while the
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tentative aerotropolis boundaries proposed by the Memphis Regional Chamber
and seen in Exhibit 4.1, do include multiple jurisdictions, the most immediate
focus areas, shown in Exhibit 4.2, are largely within Memphis boundaries.
There are lessons to be learned by Memphis regional leadership from
some innovative development approaches elsewhere. For example, recognition
by local jurisdictions in the Netherlands that Amsterdam Schiphol Airport was at
the center of an expanding territorial complex of airport-linked industrial and
commercial development led to the establishment of a public-private partnership
to oversee the development of available sites near the airport and along its
connecting expressways. This organization—the Schiphol Area Development
Corporation (SADC)—directly manages some of these projects while
coordinating all of them. It operates like a quasi-development authority for the
broader Schiphol Aerotropolis. It is suggested that Memphis leadership closely
examine this model.
While creating such an inter-jurisdictional authority would be favored to
coordinate and optimize airport-driven development in the Memphis
Aerotropolis, it is recommended that interim measures be implemented to
improve chances of this outcome. One would be to institute periodic working
sessions with local city and county officials and planners in the Memphis Region
to inform them better about the nature of airport-linked development and
explore how their specific jurisdiction might complement and leverage this new
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form of development. A larger picture view of the Memphis Aerotropolis and
their role in its evolution could reduce local jurisdictional competition for
entering businesses, encourage more effective and mutually beneficial place
marketing and branding for business recruitment, and lead to more coordinated
actions to address airport-induced problems and realize more beneficial
development outcomes.
Related to this would be periodic convening of all land-use decisionmakers within the Memphis Aerotropolis area (including airport executives,
planners, developers, and local community officials) for transparent discussions
and information exchange on each other’s real and perceived needs and goals to
prevent (or at least reduce) future conflicts and improve prospects for
sustainable Memphis Aerotropolis development. Potential arterial congestion,
pollution, noise, unsightly construction, and other disamenities negatively
impacting the quality of life of residents and the image of the Aerotropolis must
be addressed. Architecturally appealing, high-quality building construction,
improved site planning, green-space, signage regulation, attractive thoroughfare
lighting, and other “image” or impression-making features need to be
incorporated into consistent development structures. Such standards could be
particularly valuable to short and longer-term upgrading of the Brooks Road
area. Aerotropolis gateways, defining the project area, should be planned and
designed with appropriate signage and corridors beautified through aesthetic
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lighting, themed electronic art, and landscaping that includes screenage of large
parking areas and unsightly structures. Consistent with aerotropolis principles,
cluster rather than strip development should characterize commercial land-use
planning, with maintained green-space between clusters.
One of the most promising institutional models for promoting
aerotropolis development is the DIA (Denver International Airport) Partnership.
The DIA Partnership (DIAP) is a consortium of public, private, and community
leaders dedicated to promoting economic opportunity and quality of life in the
Denver International Airport District, which includes portions of Denver and
Aurora as well as the communities of Brighton and Commerce City and includes
portions of Adams, Arapahoe and Denver Counties.
Priority areas of the DIA Partnership are:
• Making the DIA District a premier business location
• Leveraging business and investment
• Promoting quality community development.
Represented by the airport district’s most visible and influential business
people and government officials, DIAP is exceptionally well networked,
informed and is an effective advocate for new business prospects. DIAP offers
assistance with
• Economic and demographic information
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• Incentive possibilities
• Regulatory Approvals
• Master-planned location options within the District
• Design/build considerations
• Relocation services
• Metro area business practices and requirements.
The Partnership works closely with DIA to develop complementary
efforts locally and regionally to maintain and support DIA’s strategic business
plan and expanded air service, development objectives (e.g., the completion of a
new on-airport hotel, cargo development, retail, entertainment, and hospitality).
Along with encouraging both on-airport and off-airport development, DIAP
pursues regional headquarters and professional service firms whose workers
frequently travel by air.
In addition to its development objectives, DIAP works with the airport to
recruit additional cargo and passenger service. For example, two years ago, it
helped develop an action plan that optimized air cargo development at DIA,
improved local infrastructure in support of cargo development and promoted
the use of incentives directed towards attracting international cargo flights. It
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more recently helped to attract an additional international passenger flight to
Munich and is working diligently for non-stop Asia air passenger service.
DIAP has an annual budget of approximately $1.2 million with $850,000
derived from membership fees (75% private, 25% public), $150,000 from events,
and $200,000 in-kind. Guided by a board of directors, an executive committee
(both of which meet bi-monthly) and a fulltime president, DIAP represents the
Region at national and international trade shows, with government and the
media, with prospective investors, and with site selection consultants strongly
advocating the merits of DIA and the DIA Region. Exhibit 4.3 shows the basic
organizational structure of the DIA.

V. Summary Recommendations and Action Steps
Let me conclude by presenting a set of recommendations and action steps for the
Memphis Airport Steering Committee, Memphis-Shelby County Airport
Authority, Memphis MPO, the Memphis Regional Chamber, Memphis Fast
Forward, and other city and regional business and government organizations to
consider to further assist, support, and attract the type of commercial and
industrial development in the Memphis Aerotropolis. I will begin with strategic
recommendations for the Memphis Aerotropolis, then move to more focused
operational and management issues.
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To set the context, I have three broad recommendations for the Memphis
Aerotropolis, each requiring further strategic thought.
First, Memphis should build on its logistics leadership to re-invent and
further improve its logistics sector to more closely meet emerging business needs
described in Chapter 1. Reducing frictions—whether those caused by
unnecessary paperwork, slow administrative processing, an inability to trace
shipments, sub-optimal inter-modal interchanges, poorly planned local feeder
roads, or highway chokepoints—will be crucial for 21st century business
competitiveness. In order to reduce the frictions of movement, Memphis will
need to re-think its land-use pattern, particularly rationalizing land use near the
airport and very possibly creating additional close-in space for logistics activities.
Memphis can take the lead in re-inventing shared logistics IT to be more
accessible for all interested parties.
Logistics firms take advantage of Memphis’ geography but, with
important exceptions, they barely take notice of the other modes nearby.
Logistics firms benefit from the economies of location but not from the potential
economies of agglomeration. The Memphis logistics industry needs to capitalize
on the potential advantages of inter-operability.
More immediately, Memphis needs to continue making the roadway
investments that not only reduce congestion but smooth the traffic flow to
minimize local travel time. Traffic planning should strive for no-stop
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connections between every major freight facility and your major highways.
Doing so may entail encouraging changes in land use and the long-term relocation of some facilities.
Second, the Memphis Aerotropolis is also built on tourism. Tourism
revenues have been flat over the past several years. Several of the attractions,
which appeal primarily to an older generation, may be becoming dated. Others
make important contribution to the Memphis quality of life but are mainly of
regional interest. Tourism may need a re-branding to more deeply tap its
existing market niche or to tap new audiences and markets. Memphis tourism
promotion needs to be more closely intertwined with efforts to improve the
quality of life in Memphis.
Third, the Memphis Aerotropolis is increasingly building on bio-science.
This travel-intensive sector is nurtured by both the passenger connectivity and
the cargo connectivity. Although Memphis has several notable assets in their
field, including a Nobel Prize winner, and although it has been growing rapidly
recently, the sector does not yet have the critical mass needed to insure long-term
prosperity of this industry. Industry consultants have been predicting a
geographic fallout for several years. Memphis, therefore, needs to attract more
firms and employment in the field in order to “thicken” the local labor market.
A region with multiple attractive employment options finds it easier to recruit
highly skilled personnel because the income risk to prospective employees is
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lowered. As in attracting more tourists, Memphis also needs to improve the
quality of the living environment for knowledge workers staffing its emerging
bio-sciences sector. This entails the whole package of home quality and price,
schools, retail options, and the more elusive qualities of “place-making.”
Each of these strategic thrusts requires, of course, addressing the big
issues of regional politics and social tensions. Without a consistent region-wide
system of planning and implementation, systematic land use and transportation
reform will not be possible. Region-wide cooperation, in turn, will not be
possible without addressing the serious social and political divides that are at
least partially responsible for the flight of businesses and residents from the city
of Memphis.

Strategic plan recommendations
1.

It will be increasingly difficult in the future for the Memphis Region to
attract new industry and generate quality jobs on cost factors and
traditional government incentives. Competitive advantage will come
through strategic focus on yet further improved connectivity, speed,
and agility of the Memphis Aerotropolis. This applies to facilitating
people and product movements within the region as well as to and
from its markets throughout the U.S. and the world.
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2.

Memphis must further improve its fast-cycle logistics environment to
build its brand as “America's Aerotropolis” and keep pace with
expected industry growth. That implies not just effective marketing,
but also extending aviation service to secure its position as the world's
leading air cargo airport and adding more domestic and international
passenger service to support Memphis Region tourism and the
emerging bio-science sector.

3.

Anchored by the FedEx world hub, fast-cycle logistics represents the
Memphis Region’s best opportunity to create a world-class,
differentiating competency that both complements the Region's longstanding reputation as America's distribution center and drives the
transition to a new aerotropolis economy increasingly based on high
tech / knowledge / multi-modal infrastructure. The confluence of
location, excellent interstate highways, MEM, FedEx, and other timecritical logistics service providers offer the Memphis region
competitive capabilities that makes it the fastest and most agile
location in the U.S. to conduct business. This should be the Memphis
Areotropolis' unique selling proposition.

4.

The Northwest Airlines hub must also be maintained and should be
expanded, even if this requires creative subsidies for expansion.
High-quality, growing passenger service is the second powerful
engine to high-quality, growing cargo service that will drive Memphis
Aerotropolis development.
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5.

Increasing regional advantage requires continuing with the
established path of airport upgrading. To increase the level of service,
address space shortages within the fence, and enhance the flow of
ground access. These upgrades will be specified in the land-use and
ground transportation recommendations to follow.

6.

Memphis Aerotropolis development and downtown development go
hand-in-hand. As with the development of the Research Triangle
Park (which adds substantial value to the downtowns of Raleigh,
Durham, Chapel Hill and to the entire 13-county Research Triangle
Region), Memphis city leaders must be educated that MEM-area
development will not compete with downtown revitalization. It will
complement and reinforce this revitalization, over time making it
more successful. A good example is Boeing, which relocated its world
headquarters in the Chicago Region in large part because of O'Hare
and its two primary airline customers hubbed there (American and
United) but sited its headquarters offices in downtown Chicago.
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Land-use recommendations
7.

Planning for Memphis Aerotropolis development should give high
priority to aesthetics and environmental sustainability. Since the
airport area is a major employment district and must also serves
leisure and business air travelers, its appearance and functionality
must be improved. To the extent possible, logistics, manufacturing,
trucking, and cargo handling should be physically separated from
flows of business and leisure travelers. Since first impressions are
often enduring, physical appearance is extremely important.
Therefore, to the degree feasible, MEM's surrounding areas should be
upgraded and redesigned to look more like clustered commercial
campuses rather than strip industrial or logistics districts. Unsightly
truck parking and storage areas should be segregated with vegetation
and/or muraled walls with aviation-themed public art. Nuisance
land uses that attract vagrants and discourage employees must be
eliminated.

8.

Elected officials and planners of areas around MEM must understand
that they have a long-term fiduciary responsibility to manage landuses near the airport for the benefit of the entire Region.
Encroachment of residential and other non-compatible land uses can
limit necessary future airport expansion and thereby threaten the
increasing positive future impact that MEM and its immediate
environs can have on the entire three-state Region.
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9.

It is thus further recommended that all property in the vicinity of the
airport be carefully examined by local authorities to make sure that
eventually only non-conflicting land uses are supported. In
particular, zoning should encourage the location of airport-oriented
businesses and industries in the vicinity of MEM, while addressing
aesthetic and social problem issues.

10. The Memphis Aerotropolis needs additional close-in core logistics
space. Land use at and near the airport needs to be rationalized. The
area needs to plan for the future shortage of airport space by banking
additional expansion land. At present, the main land reserves are
beyond the end of the runway in the south. Parcels, not needed for
airside expansion, should be assembled and then made available to
critical logistics activities.
11. Airport area hotels should be consolidated into cohesive zones with
ready access to adjacent entertainment areas and acceptable forms of
transit. The stock of hotel rooms must be periodically re-examined to
ensure the market needs are met. New hotels, such as e-hotels with
extensive concierge business services, should be developed in the
airport area.
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Multi-modalism and ground transportation recommendations
12. The Memphis Aerotropolis will integrate air, highway, rail, and river
transportation modes with advanced telecommunications,
sophisticated materials handling systems, and state-of-the-art support
services to provide aerotropolis businesses superior capability to
respond rapidly and flexibly to changing markets nationally and
worldwide. Upgraded local highways connections to interstates and
the new President's Island Intermodal Complex are required to more
fully integrate MEM and regional business clusters with major
national and international surface transport modes. Similarly, stateof-the-art broadband, fiber optics, Wi-Fi, and satellite uplinks and
downlinks are needed for the Region's companies to trace, track, and
control product movements, which in the future will increasingly be
monitored and managed through RFID (radio frequency
identification), GPS (Global Positioning System), and intelligent
software agents (via computer chips embedded in products, parcels,
and containers).
13. Apropos the above, improvements need to be made in the Region's
highway system. This would include construction and completion of
the I-69 NAFTA Highway, the seismic bridge over the Mississippi
River, the continued upgrading of U.S. 78, and the rationalizing of
local truck and inter-modal traffic flows. The last may have a large
impact on Memphis Region logistics competitiveness.
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14. MEM’s intermodal transportation infrastructure should be designed
to allow seamless and flexible flows of materials among convergent
transportation modes and industrial and other commercial facilities
both in the core and peripheral areas of MEM. A cargo transfer
system (CTS) should be considered to eventually link the FedEx hub
and the developing Cargo Central to cargo-related businesses
throughout the Airport Area, as well as to an on-site intermodal rail
facility and via traditional rail connectors to an off-site inland port.
MEM's Cargo Central should provide off-airport production facilities,
warehouses, and distribution centers with efficient sorting capability,
customs clearance, and air freighter access to supplement the FedEx
hub.
15. Depending upon the results of the Memphis airport passenger access
survey, consider implementing forms of public transit that meets the
needs of air travelers and commuters. Local planners have been
recommending light rail but we do not see the evidence that light rail
service can be economically operated at frequencies, travel times, and
fares that will attract sufficient ridership. A system of mini-buses,
shared vans, or service taxis may be most appropriate for at least the
next 20 years, though land-banking for possible longer-term
commuter rail to the airport also warrants consideration.
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16. Because entry appearance, project architecture and other symbols also
send an important message, all MEM gateway entrances should
receive special emphasis in design and image appearance. High
quality design standards should be promoted at and surrounding the
airport for buildings, landscaping, and site improvements. These
entries must set the tone for the development within which the airport
area's identity will be reinforced through distinctive building
architecture, signage, landscaping, and roadway configuration. New
electronic art technologies with laser lighting designs might be used to
project the airport’s and Memphis Aerotropols’ image in a futuristic,
but non-gaudy manner. As noted previously, design standards need
to be incorporated into MEM's surrounding area revitalization plans
as well as the MEM’s site design standards. This “image-making” or
branding is also a pivotal Aerotropolis marketing strategy.
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Governance recommendations
17. To compete nationally and globally, Memphis Aerotropolis local
governments must work together as a single entity reflecting the fact
that the Aerotropolis is a single integrated market economy. Without
such cross-jurisdiction cooperation with established protocols among
local governments, companies desiring to locate in the Memphis
Aerotropolis will play cities / counties off one another to the
detriment of the local jurisdictions, their tax bases and their residents.
If Memphis regional leadership comes together to embrace a
collaborative model of marketing and promoting the Aerotropolis as a
whole to create economies of scale and to plan and coordinate
activities, it can maximize regional ROI to everyone's benefit.
18. It is recommended that Memphis Aerotropolis Leadership
Committee, the Memphis-Shelby County Airport Authority, the
Memphis Regional Chamber, Memphis Tomorrow, and other
economic development organizations in the city and region take a
close look at, and possibly adopt, the airport area governance models
employed in the Denver region (the Denver International Airport
Partnership) and the Amsterdam region (the Schiphol Area
Development Corporation) described earlier in this chapter.
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19. Whereas creating an inter-jurisdictional development organization,
such as DIAP or SADC, may not be well received in a region already
served by a number of economic development organizations, it is
recommended that a non-bureaucratic alternative be implemented to
improve chances of coordinated efforts. One would be to institute
periodic working sessions with Memphis municipal and county
officials and their planners to inform them better about the nature of
Memphis Aerotropolis development and explore how their specific
jurisdiction might complement and leverage this new form of
development. A better understanding by local government leaders of
the Memphis Aerotropolis and their community’s role in its evolution
could reduce local jurisdictional competition for entering businesses,
encourage more effective and mutually beneficial place marketing and
branding for business recruitment, lead to more coordinated actions
to address airport-induced problems, and realize more beneficial
development outcomes.
20. Consideration should be given to establishing an interagency task
force within the Memphis MPO to integrate capital and operational
planning and activities in the broader airport area. The task force
would focus on needed transportation priorities to enhance airport
area accessibility to the Region and nation and, in cooperation with
Memphis city and Shelby County governments, rank projects for
inclusion in state and Federal transportation plans.

Proprietary and Confidential.

304

21. If speed and agility are going to be the unique selling proposition for
the Memphis Aerotropolis, local governments will have to move
quickly and flexibly when a tenant expresses interest. Often
prospective tenants cannot afford to wait a year or more (or even six
months) to get their site plan and building permits approved. It is
therefore recommended that Memphis and Shelby County establish
an accelerated site and building plan approval process that can be
completed more quickly than present. One-stop rapid permitting is a
crucial aspect of providing support. Turnaround time could be
minimized by envisioning land use at ultimate buildout and the
support those land uses would need. Business proposals that met
aerotropolis strategy and vision could receive immediate land use
permit and, where appropriate, special incentive program approval.
Proposals that deviated slightly from the envisioned uses could
proceed through an accelerated review.
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22. Just as today's most successful businesses are innovative, flexible, and
rapidly responsive, so too must infrastructure and facility planning
and design in the Memphis Aerotropolis. Master planning at MEM
and its surrounding area thus should not be so much a fixed physical
plan as it is a flexible framework for accommodating a wide variety of
tenants, users, facilities, and layouts that can be modified when new
technologies, industries, and infrastructure emerge. On-site cargo
processing facilities, especially Cargo Central, should employ flextech principles and be reconfigurable to allow for expansion (or even
contraction) as demand warrants. Ground transportation systems
should incorporate redundant routings to minimize the impact of
congestion or accidents both within MEM and its connecting transport
systems.
23. A strategic planning effort considering the future direction of the
logistics industry needs to be set in motion. Mergers, highway
congestion, fuel cost, and a host of other factors need to be assessed
for their impact on Memphis. In order to maintain and improve its
position as the busiest cargo airport in the world, Memphis needs to
stay ahead of industry needs. A regional logistics committee could be
formed to periodically review the Memphis Aerotropolis logistics
strategy.
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Recommendations concerning air connectivity
24. Strong efforts must continue to attract additional passenger and air
cargo service to MEM. Airlines must be viewed not just as companies,
but more as basic transportation infrastructure, no different from
roadways and rail. Airlines, like public infrastructure, are shared by
all (business, tourists, etc) providing “highways in the sky” that
rapidly connect the Region to the world. These highways in the skies
are “public good” infrastructures that do not have to be maintained
by public money as do roadways and much other public
infrastructure. To the extent possible low charges to airlines must be
maintained to attract more air service, and additional incentives
should be considered as well.
25. To compensate for its lower airline fees, the Memphis-Shelby County
Airport Authority should pursue additional non-aeronautical revenue
sources. Following airport city and aerotropolis principles, MEM must
be thought of more in terms of a multifunctional commercial entity.
This would involve further developing its themed terminal
commercial services and possibly bringing in a private-sector operator
to promote and manage on-site commercial real estate development,
and generating other non-aeronautical revenues. Innovative revenuegenerating relationships might also be developed with off-site
businesses and industries that would substantially benefit from
expanded passenger and air cargo airline service, providing the
Airport Authority with resources to further compete for additional
airline service.

Proprietary and Confidential.

307

Marketing recommendations
26. Marketing of the Memphis Aerotropolis should emphasize the
importance of its logistics-based capabilities in attracting timesensitive goods-processing businesses. Such businesses will certainly
continue to seek traditional investment incentives such as tax relief,
investment offsets for land or facilities and workforce training.
However, as noted above in the initial set of recommendations, as the
competitive priorities of connectivity, speed and agile market
response grow in importance, the relative power of traditional
government incentives will lessen. Increasingly, firm siting decisions
will be made at least as much on the basis of logistical capabilities of
the site and access to national and global networks as on traditional
government incentives. Such logistics-based marketing must be based
in development realities of the Memphis Aerotropolis, though, and
phased, predicated on its stage of logistics capabilities. In each phase,
the marketing effort should be designed to attract a targeted segment
of Aerotropolis businesses based on capabilities offered at the phase
which, in turn, would serve as a catalyst to attract additional
complementary firms to the MEM area and greater Memphis
Aerotropolis.
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27. Attracting time-sensitive manufacturing and distribution industries
will also require a thorough understanding of modern supply chain
management principles and the fast-cycle logistics. To offer a truly
marketable competitive advantage, MEM management, with the
assistance of local and regional economic development organizations,
should bring together experts in logistics and supply chain
management, multi-modal infrastructure development and
information technology to help design specifications that would
properly integrate and leverage all MEM elements for fast-cycle
logistics. Few locations in the U.S. are doing this, so the Memphis
Aerotropolis can build on its first-mover advantage in attracting high
tech and other time-critical industries if it maintains the lead in
seizing this opportunity.
28. Memphis city and regional leadership (e.g., the Memphis Regional
Chamber) should establish a close working relationship with major
corporate relocation and site selection consultants, continuing to make
them aware of the Memphis Aerotropolis’ assets and regularly
updating them on development progress. In most cases, large
companies looking to expand or relocate rely on site selection
specialists to provide them with a short-list of potential locations to
choose from, along with their strengths and weaknesses. Likewise,
major commercial real estate firms such as Colliers International, CB
Richard Ellis, Hines, and Jones, Lang, LaSalle and Real Estate
Investment Trusts (REIT) such as Prologis, AMB Properties,
Highwoods, and Liberty Property Trust often work closely with
corporations in their site selection and eventual commercial
development.
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29. The Memphis-Shelby County Airport Authority and Memphis
economic development organizations have taken an important step by
“branding” the region as America’s Aerotropolis. Not only is this
justified in facts, but to some extent, the media is the message. Such
branding will be instrumental to creating “buzz” in marketing the
region to potential outside investors, developers, and business
locators. “America's Aerotropolis” is likewise a catchy, 21st Century
framework for local organizations to promote the greater Memphis
Region and its competitive future.

Educational support recommendations
30. Faculty possessing logistics expertise should be among the
recruitment priorities of Memphis colleges and universities. In
today's world, any technology is only as good as the knowledge
underlying its use. Memphis regional colleges and universities
should thus be producing more graduates with high logistics
expertise than any other location in the U.S.
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31. To ensure that firms being recruited to the Memphis Aerotropolis
have appropriately skilled workers and managers, a wide range of
worker training, management education and technology transfer
functions should be provided through a state-of-the-art education and
training center (ETC). A key feature of the ETC should be distancelearning capability, providing recruited firms with real-time audio,
video, and tactile worker training customized to their skill needs,
from virtually anywhere in the world. Such headquarters-direct
training capability would provide remarkable flexibility in firm
recruitment and could distinguish the Memphis Aerotropolis in rapidresponse customized work-force training.
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Exhibit 4.1
MEMPHIS AEROTROPOLIS BOUNDARIES
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Exhibit 4.2
IMMEDIATE DEVELOPMENT FOCUS AREAS
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Exhibit 4.3
ORGANIZATIONAL STRUCTURE OF DIA PARTNERSHIP.

Members

Board of Directors
Meets B i-Monthly
B oard Level O nly

Past Chairs
Meets Q uarterly

Business Development
Meetings determined by
C ommittee and Task Forces
B oard & Associate Level
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Executive Committee
Meets B i-Monthly
B oard Level Investors by E lection

Membership
Meetings determined by
C ommittee and Task Forces
B oard & Associate Level

Public Policy
Meetings determined by
C ommittee and Task Forces
B oard & Associate Level
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