ommerdlal real estate devel-
‘ opment has always thrived

on accessibility and taken
advantage of changes in transpor-
tation technology. America’s first
great commercial centers grew
up around seaports. Rivers and
canals provided accessible loca-
tions for the cities that formed
the backbone of America's indus-
trial revolution.

Railroads sparked the third
wave of commercial development,
opening up the interior to manu-
facturing and trade. Major centers
of goods processing and distribu-
tion emerged at rail hubs. Atlanta,
for example, today the South’s
largest commercial center, started
out as a railway hub known as
Terminus.

The fourth wave of development
in the United States was spawned
by the shift to cars and trucks to
move people and goods. Freeways,
beltways, expressways, and inter-
state highways made possible a
massive deconcentration of eco-
nomic activity. Major commercial
centers sprouted in suburban areas,
and many rural communities lo-
cated along the interstates received
a shot of new economic life. On
the other hand, communities that
remained isolated stagnated,

The United States is now enter-
ing a fifth developmental era, in
which foreign markets and foreign
sourcing will play increasingly
dominant roles, and the speed of
production and distribution will
become a critical competitive fac-
tor. In this era, aviation and air-
ports will ultimately supplant
seaports, rail hubs, and highway
systems as the primary genera-
tors of jobs and wealth.
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AN INDUSTRIAL/AVIATION COMPLEX
 FUTURE

John D. Kasarda

Ushering in this era are three
irreversible and complementary
business forces:
¢ the globalization of economic

transactions,

* new manufacturing methods
that allow customization and
cut production and delivery
times, and

* a growing need to ship products
by air.

For U.S. regions, developmen-
tal success in the coming airport-
centered decades will require vision
today to put in place investment
policies that recognize the pivotal
role that aviation will play in com-
mercial growth.

In North Carolina, an examina-
tion of ways these forces might
affect the state’s economy has led
the University of North Carolina’s
Kenan Institute of Private Enter-
prise to formulate a concept for
a global air cargo/imdustrial com-
plex, which would provide a com-
petitive edge in attracting new
commercial develepment. The
Federal Aviation Administration
has awarded a $350,000 grant
to assess the feasibility of such a
complex, and the study by teams
of aviation industry consultants
now is underway.

The Aviation-Era Economy

Globalization. Huge volumes
of raw materials, product compe-
nents, and finished products flow
across international borders every
day. U.S. exports and imports more
than doubled during the 1980s,
and reached $1.3 trillion in 1990.
Total world trade has su rged to
$4 willion per year. Investment
abroad by U.S. multinational

corporations has likewise mush-
roomed, reaching $1.3 trillion
in 1990

The growing interdependence
of world markets is reflected not
only in the volume of international
trade and multinational corpe-
rate activities, but also in inter-
national information flows and
{inancial transactions. Between
1977 and 1987, telephone calls
to and from the United States,
the vast majority for business pur-
poses, increased from 300 million
minutes to nearty 5 billion minutes,
a rise of well over 1,000 percent.

Japanese, German, and Dutch
banks have become the chief un-
derwriters of ULS. Treasury bonds
and financiers of large commer-
cial real estate projects in the
United States and around the
world. Inn 1990, the daily volume
of foreign exchange trading ex-
ceeded $600 billion.

Perhaps nowhere is the new
global economy more concretely
manifested than in the dramatic
rise of global component sourc-
ing. Somewhat less than a decade
ago, Ford introduced the world
car: it was assembled in Detroit
from parts produced on each of
the inhabited continents. Today,
global scurcing is commonplace.

Advanced telecommunications
and transportation technologies
allow a wide geographic dispersion
of component manufacturing
and product assembly in accor-
dance with raw material availabil-
ity, labor costs, and markets. A
personal computer assembled at
IBM’s Research Triangle Park,
North Carolina, facility is likely
to contain integrated circuits im-
ported from Japan, a power sup-
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ply unit from Singapore, micro-
processors from Korea, disk drives
from Malaysia, and a glass screen
from Taiwan.

Just-in-Time Methods. A multi-
tude of new foreign competitors
puts pressure on U.S. manufac-
turing firms to reduce costs and
increase productive efficiency.
Global sourcing is one widespread
cost-reduction mechanism. An-
other is “justin-time” (JIT) pro-
duction, distribution, and inven-
tory control methods. Under a
JIT system, all elements in the
value chain, from raw material
acquisition to the delivery of fin-
ished products, are synchronized
to produce and deliver finished
products precisely as needed, thus
virtually eliminating the need for
inventories.

Inventory carrying costs as a
share of the total cost of produc-
tion and distribution of many
products have been growing. Ac-
cording to Business International
Corporation, the proportion of
total distribution costs for U.S.
businesses that goes to maintain-
ing inventory has doubled during
the past decade. Early delivery
raises warehousing and inventory
expenses, while late delivery re-
sults in costly interruptions of
production schedules or missed
sales opportunities. The new
economy will place a premium
on manufacturers acquiring mate-
rials and producing and deliver-
ing finished products in a highly
synchronized, timely fashion.

The cost-conscious transition
to JIT systems is also necessitated
by rapid changes in consumer
tastes. Marketing research indi-
cates that changes in demand for
products are much more sudden
than in previous decades, and
will become more so in the de-
cades ahead. Products that are
“hot” one month may be obso-
lete the next. Manufacturers can
no longer produce large batches
of standardized goods for relatively
stable markets. They need to
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customize production on short
notice to respond quickly to sud-
den shifts in demand. JIT systems
incorporating flexibility and speed
will be imperative to compete
successfully.

The Fast Century. With inter-
national transactions, production
flexibility, and speed characteriz-
ing the new economy, air cargo
will play an increasingly important
role. No other means of transpor-
tation better satisfies globalized
justin-time logistics—logistics re-
quiring that producers receive
and ship smaller quantities more
frequently, more quickly, over
long distances.

Already air freight accounts for
more than one-third of the value
of U.S. products exported, a share
that will surely rise in the years
ahead. International air cargo
shipments are projected to grow
at Jeast 7 percent annually during
the 1990s, with the booming
Pacific Rim routes generating
double-digit annual growth rates
throughout the decade.

Most of this cargo will continue
to be shipped in the bellies of pas-
senger planes, with some Boeing
747s carrying as much as 35 tons
of cargo along with their passen-
ger loads. So important has inter-
national aviation become that
the Boeing Company alone has
some 2,000 aircraft on back order,
including over 300 of its 747s and
200 of its 767s. Yet, because air
cargo is growing so much faster
than passenger transit, hundreds
of passenger planes are being
converted to allcargo carriers,
including numerous 747s. New
orders for all-cargo aircraft, known
as freighters, are likewise rapidly
rising, with Boeing expected to
sell at least 125 of its 747400
freighters—the largest U.S.-
produced airplane with a cargo
capacity of well over 100 tons—
during the 1990s.

When speed of delivery and
production flexibility were less
crucial to competitive success, air
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freight was considered a luxury.
It was limited primarily to small
lightweight, compact products
with high value compared with
weight, or to emergency long-
distance items.

Today, essentially anything that
can be loaded onto a large air-
craft is routinely shipped interna-
tionally by air—from automobiles
and heavy machinery to high-tech
equipment, textiles, furniture,
pharmaceuticals, live catile, bulk
seafood, poultry, and agricultural
products. Moreover, air freight is
creating entirely new industries
with its ability to deliver highly
perishable goods, such as fresh-
cut flowers, to distant markets
within hours.

The next generation of freight-
ers will be similar to the Soviet
Antonov 225, the world’s largest
aircraft, which was the darling of
the 1989 Paris Air Show. The size
of an ocean liner, this cargo plane
is 290 feet long, has a 160-yard
wingspan and a 32-whee! landing
gear, and can carry a payload of
250 tons thousands of miles. Hyper-
sonic planes on the drawing boards
will be able to carry products
from the U.S. East Coast to Europe
in less than two hours and to the
Pacific Rim in less than three hours.

It is not unrealistic to suggest
that within 20 years advances in
aviation will place America’s busi-
nesses within three hours’ delivery
time of virtually any part of the
world, providing same-day access to
nearly 8 billion potential customers.

American businesses face as
well an immense global market
growth potential in the more im-
mediate future, the 1990s. Most
of that growth will be in the Pacific
Rim, a $4 trillion market expand-
ing at $5 billion a week. Nearly
two-thirds of the world’s popula-
tion lives in Asia, which contains
the world’s fastest-growing econo-
mies. Most Asian economies are
expanding at real rates two to six
times the growth rates in Europe
and the United States. The num-

ber of Asian consumers with sub-
stantial purchasing power is in-
creasing so rapidly that Fortune
magazine’s special fall 1990 issue
on Asia dubbed the continent
“Mega-Market of the 1990s.” All
forecasts project U.S. trade with
Asia growing much faster than
with any other region of the world.

As most of the exports and
imports of East Coast businesses
to and from Asia are currently
shipped by truck or train across
the United States, West Coast
businesses have a four- to seven-
day advantage in trade with Pa-
cific Rim countries. But air cargo
essentially levels the playing field
by cutting the shipping time dis-
advantage to only three hours.
Many East Coast companies wish-
ing to do business in the Pacific
Rim during the coming decades
will have no choice but to use air
freight to be competitive. The
same may be said for states in the
Midwest and West wishing to
conduct business in Europe.

How valuable is an air route to
the Pacific Rim? Houston officials,
in their bid last fall to obtain non-
stop service to Japan, commis-
sioned a study that showed that
the route would bring the area
half a billion dollars 2 year in in-
creased trade and tourism. Similar
testimony is provided by other
reports from around the United
States and scholarly research that
clearly document the growing im-
portance of international airline
accessibility for state and local
economic development.

Air freight thus is becoming an
integral part of a new economy
based on global sourcing and
sales, JIT production and inven-
tory systems, and speed of deliv-
ery. These forces can be brought
together in developmental form,
which is what the global air cargo/
industrial complex under study
for North Carolina is all about. The
region with such a complex would
have a jump start into the fast
century, where speed, speed, and



more speed will separate global
business winners from losers.

The Complex

It should be understood from
the start that by “air cargo/
industrial complex” we mean
something much more elaborate
than simply a modern air cargo
airport. We are talking abouta
computer age industrial complex
in which aviation will play a piv-
otal role in distribution.

In its scale and use of integrated
systems technologies, the proposed
complex goes substantially beyond
the successful Alliance Airport in
Fort Worth, Texas, developed by
H. Ross Perot, Jr. In the North
Carolina complex, JIT manufac-
turing systems and global air
freight systems would be spatially
and operationally merged.

Instead of developing manufac-
turing facilities on land near the
runways and air cargo terminals,
the complex would place JIT
plants along the taxiways, provid-
ing the plants access to air cargo
freighters in the same way that
railside spurs bring freight trains
directly to factories to deliver
raw materials and to ship finished
products. All factories also would
have rear access to roads for trans-
ferring products to and from
trucks for distribution to regional
customers and to commercial air-
ports for domestic air freight.

The JIT factories would have
computerized conveyor systems
located along a central move-
ment corridor, and feeder con-
veyor lines would connect to the
freighters—a system that would
move goods much as plane pas-
sengers are moved via concourses
from ticket counters to gates and
via connecting jetways into planes.
While one feeder line unloads
components and materials from
the front of a freighter, another
line could be loading finished
products into the rear of the plane.
(See intermodal interface drawing;.)

Section

Intermodal interface.

While some plants would have
direct access to freighters, others
would use central distribution ter-
minals. Such central facilities likely
would provide certain economies
of scale: centralized U.S. customs
clearance, security, sophisticated
loading equipment, and the pickup
and delivery of smali loads.

All factories would be connected
to the central distribution facilities
via high-speed electronic transfer
vehicles (ETVs). The distribution
facdilities would contain pallet and
container loading devices and
storage areas for a variety of types

Central
Distribution
Terminal o )
Air Containers 1ce @ Monorai
ETV U.S. Customs ,E_r Trucks

of shipping units, up to and in-
cluding 20-foot containers.
Central distribution terminals
would interface with nose- and
sidedoading aircraft via nose docks
and feeder lines. The docks would
be served by ETVs that would
pick up and deliver cargo pallets
and containers from and to desig-
nated storage slots, in a manner
similar to modern computerized
baggage handling at large airports.
Freight would be weighed auto-
matically as it enters the terminal,
its weight and balance recorded,
and its destination checked for
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loading on a specific flight. Thus,
when Cargolux Flight 276 pulls
up to the nose dock for loading,
the full load would be plucked
from the stacks and slots in the
proper loading sequence. The
same procedure would work in
reverse when ETVs arrive to pick
up containers and pallets to be
delivered to the JIT factories.
Each centralized facility would
be designed so that a number of
freighters could be loaded and
unloaded simultaneously. Freight
packed in intermodal (20-foot)
containers could be loaded directly
from or offloaded to truck chas-
sis, bypassing the terminal.

The air cargo/industrial com-
plex also would house warehouses
containing inventories of critical
replacement parts for emergency
shipment and equipped with round-
the-world, round-theclock com-
munications capability. A request
for an emergency replacement
part for a machine in Bangkok
or Brasilia thus could be acted
upon expeditiously, with the part
loaded on the next available flight
to that destination.

The complex would have two
13,000-foot (2.5-mile) runways,
which is the length needed for
the giant cargo aircraft and hy-
personic freighters of the future,
and taxiways lining both sides of
each runway. Anchoring the ends
of the taxiways would be major
global air cargo company facili-
ties like Federal Express, Cargolux,
United Parcel, or Burlington Air
Express, each with its own aprons
and terminal. The industrial plants
lining the 10 miles of taxiways
would generate enough business
to attract the air cargo company
anchors. A high-speed monorail
people-mover connecting the
buildings, parking, public trans-
portation, and lodging facilities
would tie the entire complex
together.

Preliminary analysis by the
University of North Carclina
Business School’s Center for
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Manufacturing Excellence indi-
cates the manufacturing facilities
would generate directly a mini-
mum of 30,000 jobs. Operating
at full capacity, the complex
would contribute as much as $5
billion annually to a local economy,
not counting its broader contri-
bution to regional economic activ-
ity. This secondary contribution
could be significant, as manufac-
turing facilities would be attracted
to locations within a three-hour
driving time radius from which
they can conduct a full day’s pro-
duction, truck it to the air cargo
complex, and have it delivered
overnight to virtually anywhere
in the world.

The basic infrastructure costs,
excluding land acquisition and
the construction of the manufac-
turing and warehousing facilities,
are estimated to be in the range
of $400 million, a small portion
of the projected annual economic
return of the complex.

At least 15,000 acres would be
required. The complex should be
located on or very near major in-
terstate highways and within one
hour’s driving or railcommuting
time to at least one major metro-
politan labor market. Flat topog-
raphy would hold down construc-
tion costs. The complex should
be served by a full complement
of utilities and should obtain a
free-trade-zone status.

Most of the flights would be by
large freighters at night. Aircraft
noise and night flight restrictions
in metropolitan areas, as well as
the massive land requirements,
point to a semirural, low-density
location, but with maximum high-
way accessibility. No tall objects
should be within 10 miles of the
complex, and all land within five
miles should be appropriately
zoned to minimize conflicting uses.

The complex should benefit
substantially the existing airports
that handle domestic cargo. Many
of the large loads that arrive from
abroad would be broken down

and trucked to commerdal airports
to ship to domestic markets in
the cargo holds of passenger planes.

Virtually all major U.S. airports
will reach maximum capacity in
the early 21st century. Overcrowd-
ing at some international airports
already seriously limits cargo and
passenger expansion prospects.
Without major new airports, con-
gestion will mount to crisis pro-
pertions. Increasing delays will
weaken the competitiveness of
U.S. businesses.

Thus, consideration should be
given to developing a wayport
(a passenger transfer airport) as
a second phase of the global air
cargo/industrial complex; and to
developing business centers, ho-
tels, and recreational facilides to
serve wayport passengers as a third
phase. A wayport hub would in-
crease U.S. air capacity by divert-
ing tens of millions of passengers
away from the most congested
airports and efficiently connect-
ing them to their final destinations.
And it would complement the air
cargo/industrial complex by pro-
viding cargo space in the bellies
of domestic passenger planes.

Obviously, a ful} range of engi-
neering, environmental, regula-
tory, and logistical issues must be
addressed to realize the concept
of a global air cargo/industrial
complex at any specific location.
But implementation of the con-
cept, rooted in changing economic
realities and inevitable technolog-
ical advances, is a step that gov-
ernment and business leaders
should plan for now to enhance
regional economic competitive-
ness and achieve development
potential. m
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