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Synopsis

Freight logistics is an increasingly impor-
tant tool in maintaining the nation’s ability to
effectively compete in the global marketplace.
Logistics is premised, among other things, on

Transportation Services and Information Technologies

ever more reliable transportation systems as
well as greater use of information technology.
As a simple flow chart, the freight logistics
system looks like this:

• Logistics seeks to eliminate unnecessary
inventory from the manufacturing/pro-
duction process by putting supplies and
finished goods in the distribution pipeline
for the minimum amount of time possible.
As a result, transportation carriers and the
infrastructure over which they operate are
being asked to perform with precessions
never before required. This is expected to
challenge our existing ability to respond
to unanticipated demands for transport
services.

• More and more businesses are switching
from a “push” inventory system to a “pull”
system. The traditional “push” system
assumes levels of demand and distributes
goods based on those assumptions so that
inventory is pushed through the distribu-
tion system. The “pull” system allows
market demand to determine production
levels so that inventory is pulled through
the distribution system. The pull system
seeks only to produce goods for which
actual market demand is known. As more

Freight Logistics System

Raw
Materials Distribution ConsumptionProduction

Information Technologies

Transportation Services
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companies switch to the “pull” model, the
distribution system is expected to require
less capacity since the excess inventory now
needed to hedge “push” system assump-
tions about demand will not be needed.
This shrinkage in inventory and system
capacity could pose new challenges for
those responding to emergencies, disasters,
or military actions.

• Understanding the role played by each of
the transport modes in supporting logistics
operations, especially when they either
compete with or complement one another,
is essential to making infrastructure deci-
sions that will support our nation’s contin-
ued economic competitiveness.

• Traditionally, Federal, state, and local
governments made capital investments
along modal lines. Until the Intermodal
Surface Transportation Efficiency Act
(ISTEA) of 1991, there was no clear Fed-
eral mandate linking transportation invest-
ment to freight needs. Since ISTEA, the
government investment policy has begun to
facilitate freight’s ability to flow seamlessly
across transportation systems. While some
progress has been made, what is needed is
a better understanding by each side of the
dynamic forces governing the public and
private sectors, as well as more work on
actual infrastructure and regulations.

• As the National Commission on
Intermodal Transportation reported, “The
weakest links in the current transportation
system are the points of transfer between
the modes. And, because the current
system is funded and managed separately by
each mode, responsibility for strengthening

these links is unclear.” The commission rec-
ommended that Federal policies “foster the
development of the private sector freight
intermodal system and reduce barriers to
the free flow of freight, particularly at
international ports and border crossings.”

• Information technology also takes on
increasing importance in managing freight
flows, since it is not likely that currently
planned capital investments in infrastruc-
ture improvements for any mode will be
able to keep pace with the demands
expected to be generated by anticipated
population growth. The U.S. Census
Bureau has projected an increase of
60 million citizens between 1990 and
2020 (from 250 million -310 million) —
a 24 percent increase in overall population.

• Based on past experience, growth in freight
traffic could significantly exceed projected
population gains. Between 1965 and 1992,
U.S. population rose by 61 million or 31
percent. During the same period, the total
number of freight tons in the economy
increased 63 percent, while the number
of freight ton miles traveled expanded by
52 percent and the number of freight ton
miles per person grew 37 percent.

• Making effective decisions about freight
transportation investments requires a better
understanding of the needs of the various
sectors of the freight community. To assist
in this effort, industry experts from a wide
variety of disciplines explain how they
each determine effective performance
for their transportation sector, including
performance.
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Introduction

They sit silently in the stores—row upon
row, rack upon rack, stacked, piled, arranged
for our convenience—meat, produce, food-
stuffs, clothing, household goods, cleaning
supplies, even videotapes and ice cream. How
do these things that comprise modern living
get there?

What happens in the United States that
allows goods to flow effortlessly through the
nation?

What processes occur so that a person in
Minot, North Dakota has the same range of
choices as a person in New York City? Why
doesn’t the U.S. have the shortages of goods
and the long lines of customers common in
other countries with equally complex and
long distance transportation systems?

The reason U.S. consumers are the envy of
the world is that our nation essentially is an
economy in motion. For a variety of reasons,
our nation has the ability to move raw mate-
rials, manufactured products, and finished
goods with very high degrees of precision
and reliability. One primary reason is a freight
logistics system that is second to none.

No one person or entity is responsible for

this success. Rather, it is the sometimes
cooperative, sometimes competitive, actions
of a range of players that make all of this
possible. These players are public and private
sector entities who must juggle a host of
often conflicting and ever changing mandates
in a world that is growing more compressed
and time sensitive.

The purpose of this paper is to explain the
operation of these entities and their interac-
tions, as well as to highlight those trends or
forces of change that shape our continued
ability to transport what we want, when and
where we want it. It also will highlight how
different entities benchmark the performance
of their companies and/or industries, includ-
ing how they view the performance of our
transportation systems.

In researching the information for this
study, it became apparent that measurement
of freight transportation activity is a field
where there is variation among the experts.
It is due in part to how each expert defines
the activity being measured.  To the extent
that there are variations in the statistics used
in this study, it is a reflection of this diversity.

U.S. Freight: Economy in Motion 1998 iii
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WHAT IS FREIGHT LOGISTICS?

1  International Freight Transportation, Third Edition, Gerhardt Muller, Eno Transportation Foundation and
Intermodal Association of North America.

WHAT IS FREIGHT LOGISTICS?

Unpacking the things we buy in stores or
through direct mail outlets is the last step in a
process that industry professionals and public
policy makers call the freight logistics system,
or simply, logistics. In its most basic terms,
logistics is finding the most efficient way to
source, manufacture, and distribute a given
product or products. Each of these steps in-
trinsically is linked with transportation—
transporting raw materials to markets or pro-
duction sites; moving semi-finished goods to
and from production sites; sending finished
goods to distribution centers for subsequent
delivery to stores or consumers.

According to the Council of Logistics Man-
agement, logistics is “the process of planning,
implementing, and controlling the efficient,
effective flow and storage of raw materials,
in-process inventory, finished goods, services
and related information from point of origin

to point of consumption for the purpose of
conforming to customer requirements.”

Another expert describes logistics as
“moving the warehouse closer to the cus-
tomer, reducing or eliminating the need for
outside distributors, consolidating distribu-
tion across product lines, and rationalizing
transportation and logistics operations ...
[It] requires looking at how a company or
organization functions, seeking to eliminate
duplicative services, establishing benchmarks
to improve performance, monitoring or
adjusting where necessary. Finally, because
it is a global economy where the customer
often has the upper hand in market develop-
ment opportunities, the supplier ... must
listen to what the customer wants.”1

As a process diagrammed in its simplest
form, freight logistics looks like this:

Freight Logistics System

Raw
Materials Distribution ConsumptionProduction

Information Technologies

Transportation Services
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Transportation Services and Information Technology
To understand the elements of logistics,

as well as the types of services and decisions
it encompasses, consider the following two
examples.

First Example: A car manufacturer needs
seats. Its supplier is located within the U.S.
about 100 miles from the manufacturer’s
plant. The manufacturer calls the supplier
and orders the seats. The next day, the
supplier assembles the order and prepares
it for shipment. For distances of less than
100 miles, the significant majority of
goods are moved by truck.

The terms of sale can make either the
manufacturer or the supplier responsible for
arranging transportation. In this case, the seat
supplier is responsible. Once the shipment is
ready, the supplier calls a motor carrier to
pick up the load. It can take multiple phone
calls to find an available motor carrier. The
motor carrier tells the supplier when pick up
can be expected. This can be later the same
day, the next day, or in several days. At the
appropriate time, the carrier dispatches a driver
to pick up the load. The driver delivers the
shipment to the car manufacturer, in this case,
probably early the next day or the day after.

Second Example: A major department store
in New York City wants to hold a holiday
clothing sale. Its supplier is located overseas
in a Pacific Rim nation. Three months before
the sale, the store calls the supplier’s U.S.
based distributor and places an order. The
distributor then contacts the supplier to
convey the order.

The clothing maker contacts its suppliers
for material, thread, and other goods needed
to complete the order. These materials are
transported to the clothing supplier’s factory

and the order is completed. Once the order
is ready to ship, usually in a marine container,
the clothier, its U.S. distributor, or whoever
is specified in the terms of sale, arranges for
the necessary trade documentation, such as
export and import declarations. They then
either must select and hire transport carriers
to move the shipment, or hire a third party
to arrange how the goods will get to the
U.S. store. In many cases, the customs broker
preparing the export/import documents also
can make the transportation arrangements.

A number of carriers are required to trans-
port this shipment. In the overseas country,
a motor, rail, or water carrier must transport
the shipment to an airport or seaport. Since
more than 90 percent of U.S. import ton-
nage enters the U.S. by ship, this example
will use a seaport destination. At the port,
export documents must be approved, the
shipment must be released to the maritime
carrier, and the carrier must load the goods
on its vessel. This process can take less than
24 hours to several days or weeks depending
on vessel sailing schedules and other factors.

Once the shipment arrives in a U.S. port,
the goods must clear U.S. Customs and any
other inspections deemed necessary. Once
cleared to enter the U.S., the goods must be
transported to the store. This can be part of
the original transportation arrangements or
it can require a new set of arrangements. This
can be done directly with a carrier or carriers
or through a third party.

Unless there are rail facilities on or near the
dock or pier of the U.S. port, a truck will
take the clothing shipment either to its final
destination or to a nearby rail yard for long
distance transport by railroad and for final
delivery to the customer, normally by truck.
If on-dock rail is present shipside, intermodal
shipments (shipments using two or modes or
different types of carriers for transport) can
be placed on trains without having to be
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trucked or drayed to the intermodal yard.
For this example, the shipment will arrive

at a West Coast port without on-dock rail
facilities. Since the distance to New York is
more than 1,000 miles, intermodal, in this
case rail and truck, is the most efficient way
to move the goods. This means that a truck
is used to take the shipment to the rail yard
where it makes the long distance land leg
of the journey by railroad. In most circum-
stances, another truck is used to take the load
from the new rail yard to its final destination.

Now that the shipment is cleared for trans-
port, a local, often called drayage, carrier
must be selected and hired to take the cloth-
ing shipment to the intermodal yard. The
drayage carrier must arrange to have the
appropriate paperwork in the right vehicle,
use that paperwork to enter the maritime
carrier’s terminal storage yard, find the
shipment, load the shipment, and receive
the necessary paperwork to leave the storage
area. The drayage carrier then must trans-
port the shipment to the intermodal yard
where this process is repeated—present
paperwork, find the assigned unload spot,
unload, and receive the necessary paperwork
to leave. It may take anywhere from one to
several days for a shipment to leave a storage
area and be transported to an intermodal yard.

The railroad then assigns the shipment to
a train for transport east. Depending on the
frequency of service, a shipment could leave
the intermodal yard anywhere from the
same day it is delivered to several days later.
Transport time for the railroad to deliver the
clothing shipment to New York City can be
anywhere from two days to a week.

Once the shipment arrives in New York,
the drayage process must occur again as the
shipment is taken from the intermodal yard
to the department store’s loading dock.
Again, it can take anywhere from one to sev-
eral days for the shipment to be delivered.

When state of the art logistics techniques

are applied to these examples, procedures and
time lines change. These changes alter how in-
tegrated the operations of shippers, carriers and
vendors become as well as the role information
plays in how and when service is rendered.

First Example with Logistics: The car seat
example would be affected this way: The seat
supplier, the car manufacturer, and the motor
carrier have entered into a multi-year strate-
gic alliance. This alliance not only specifies
how transportation services will be per-
formed, it requires that the three share infor-
mation through a linking of their computer
and other informational systems. In the
regularly scheduled download, which can be
daily, hourly, or whatever the parties agree
upon, the supplier sees that the manufacturer
needs to be resupplied tomorrow. While the
supplier is assembling the shipment, the
motor carrier, which was given the same
information in its download, sees that a pick
up is needed tomorrow at the supplier’s facil-
ity. It arranges for a driver and equipment to
be at the supplier’s facility at the designated
time. The manufacturer will receive delivery
as specified in the alliance agreement.

Second Example with Logistics: The de-
partment store and the Pacific Rim clothing
supplier have a strategic alliance between
themselves as well as with a licensed interna-
tional freight forwarder and customs broker.
This forwarder/broker also is able to provide
transportation services. The firm has service
contracts with the transport entities needed
to move the clothing from the supplier to the
department store.

As a result, efficiencies are gained through-
out the process. The clothing supplier is able
to more efficiently source its material, thread,
and other goods, thus reducing production
time. The forwarder/broker is able to target
delivery at the origin port so that the goods
are cleared and loaded on a ship that is
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leaving the next day for the U.S. The ship is
destined for a West Coast port with on-dock
rail facilities. The firm also participates in the
U.S. Customs Service pre-clearance program
so that all U.S. paperwork requirements will
be met, and any issues resolved, prior to the
ship’s arrival in the U.S.

While the Customs information exchange is
occurring, the broker is communicating with
the maritime carrier and railroad about trans-
port needs once the shipment is landed. The
maritime carrier and railroad also exchange
information to facilitate how freight will be
loaded from the ship to the train. Once
docked, the goods are loaded directly onto
a train, which will leave as soon as the ship
is unloaded, and without the delays and
additional work associated with a dray to
an intermodal yard.

The train operates under performance
agreements, which guarantee goods will ar-
rive the third morning after they are loaded.
Because the broker is able to electronically
track the shipment through the railroad’s Au-
tomatic Equipment Identification system, the
drayage carrier is able to be at the intermodal
yard with the correct paperwork when the
train arrives. The shipment is unloaded

directly from the train to the drayage carrier
who delivers the shipment to the department
store. The time needed to place and receive
the order is reduced from 12 weeks to 6 to
8 weeks.

The net results of applying state-of-the-art
techniques to these two scenarios include:
• Time saved in the process of sourcing,

producing, and distributing goods. This
allows quicker response to market needs.

• Reduced opportunity for misinformation
and error when data are transmitted elec-
tronically to each partner in the transporta-
tion process or supply chain. Reducing
misinformation eliminates errors, which
require additional handling of goods and
unnecessary use of freight equipment.

• Reduced inventory needs for each of the
supply chain partners because of more
timely information sharing and improved
transport times. By better integrating
transportation into the production process,
these assets will be unused for shorter
periods of time. Less of them will be
needed at any one time. This should allow
more productive use of existing transport
equipment, thus reducing the need for ad-
ditional transport vehicles.

Logistics Drives the Economic Engine
Another way of explaining logistics,

especially the state of the art techniques such
as enhanced logistics or supply chain, is to
view the economy as an engine and logistics
as its carburetor. By eliminating unnecessary
inventory thus reducing the need for freight
transportation capacity, logistics allows the
economic engine to operate more efficiently
the way a carburetor prevents an engine from
wasting fuel.

Consider that in the mid-1980s, when lo-
gistics and just-in-time production were still
relatively new ideas, a factory was proud of its

ability to operate on two to three hours of
inventory when more traditional practices
would have had days, if not weeks, of
production materials on hand. In the early
1990s, enhanced logistics and supply chain
practices allowed factories to run on as little
as 15 minutes of inventory. Today, further
refinements to these practices allow factories
to operate on 10 minute margins.

Using the mid-1980s as a benchmark, in
about a decade, logistics practices have cut
the margins on the goods on-hand needed
to run a factory to between 5.5 percent and
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8.3 percent of what was once needed. Ac-
cording to industry experts, in 1995, 28 per-
cent of U.S. production was accomplished by
state-of-the-art logistics practices—up 56 per-
cent from 1990 figures. This growth rate is ex-
pected to continue for the foreseeable future.

Logistics’ ability to eliminate inventory from
the production process has focused attention
on how inventory is treated generally, not just
in transportation. The traditional approach to
inventory is called “push.” Under a “push”
scenario, a vendor estimates, sometimes
months in advance, what its customers want.
These estimates often cover a range of out-
comes. They are put into production with
finished goods sent to outlets for sale and/or
distribution centers for storage and subsequent
release.  Once distributed to outlets, the custom-
ers buy the goods they want. Unwanted and
surplus goods are repackaged and returned to
the manufacturer for subsequent disposal.

As an alternative to this “push” model,
many companies are designing their inventory
systems based on actual consumer demand.
Known as a “pull” system, inventory decisions
are made based on what customers are actually
buying. This more market-oriented approach
is made possible because of the information
revolution, as well as these firms’ innovative
use of strategic alliances with suppliers, trans-
porters, and vendors.

The information revolution allows the
collection and forwarding of point-of-sale
information on an almost real time basis.
Innovations in information technology allow
the compiling, sorting, and disseminating of
information at speeds not possible a decade
ago. When this information is shared with the
partners of a manufacturer’s strategic alliance,
decisions about stock replenishment and
production are made quickly and stock can
be deployed promptly. In some cases, they
can be done automatically.

The excess stock needed under a “push” sys-
tem is not needed under a “pull” scenario be-

cause estimates are replaced with actual knowl-
edge. It is possible from cash register receipts to
know detailed information about selling trends
and take immediate action to capitalize on them.

For example, the overnight receipts show that
at Store A blue sweaters are selling well but
green pants are not. At Store B, blue sweaters
and green pants are selling but yellow sweaters
are not. At Store C, blue sweaters and yellow
sweaters are selling well. This alerts the strate-
gic partners to start production of blue sweaters
and to reposition the items not selling well at
one store to a store where they are selling.
Because this information is routinely shared,
the adjustments to inventory can be made in
the stores’ regular deliveries. These deliveries
can be scheduled to assure the most efficient
loading and routing possible.

As a result, the “pull” system’s ability to fine
tune and quickly respond reduces the amount
of inventory needed to meet customer demand
and the amount of transportation resources
needed to produce and distribute inventory over
the resources needed to meet the requirements
of a “push” system.

The innovations, which created and continue
to transform the logistics industry, have impor-
tant public policy ramifications. The efficiencies
created by more targeted inventory manage-
ment and faster transportation systems have
interesting implications for congestion
management interests. Since surface trans-
portation, both rail and truck, involve the
movement of both freight and passengers,
solutions for bottlenecks, whether tracks or
roads, requires an understanding of how people
and goods move and how their movements in-
teract and affect overall system mobility.

In addition, the elimination of excess transport
capacity created by this more precise balancing
of supply and demand can have serious implica-
tions for those responsible for disaster or military
response planning. A more extensive discussion
of the forces of change reshaping logistics is
presented later in this paper.
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2  Transportation in America 1995, Eno Transportation Foundation, Inc.
3  National Transportation Statistics 1996, Bureau of Transportation Statistics, U.S. Department of Transportation.
4 National Transportation Statistics 1996, Bureau of Transportation Statistics, U.S. Department of Transportation.
5  Transportation in America 1995, Eno Transportation Foundation, Inc.
6  National Transportation Statistics 1996, Bureau of Transportation Statistics, U.S. Department of Transportation
7  Transportation in America 1995, Eno Transportation Foundation, Inc.

Using a macroeconomic perspective,
freight transportation is a significant share of
the economy. In 1994, business and industry
spent $421 billion to move 3.5 trillion tons
of freight over system networks totaling 2.3
million miles across the continental U.S.2

This number does not include the additional
monies spent on inventory, warehousing,
and logistics services, nor does it include
the international transport networks used
by imports to reach and exports to leave
the U.S. mainland.

From a microeconomic viewpoint, trans-
portation is a large part of our daily lives.
Only housing, health care, and food have a
larger share of our personal budgets. Ameri-
cans spend more on transportation (freight
and personal) than they do on clothing them-
selves, operating their households, enjoying
recreation and travel, and contributing to
religious and welfare activities.3 In short,
these transportation costs account for almost
11 percent of disposable personal income.4

From a business standpoint, freight trans-
portation accounts for one of its top operat-
ing expenses.

Using 1994 Gross National Product
numbers as a yardstick, freight transportation
accounted for 6.3 percent of total expendi-
tures. Using Gross Domestic Product statis-
tics, freight was 6.2 percent of those expendi-
tures. These numbers do not include the rev-
enues spent on inventory, warehousing, and

logistics services. Some experts estimate that
these numbers could raise the GNP estimate
to 10 -11 percent of total expenditures.

Another way to look at freight transporta-
tion’s impact on the economy is to consider
its effects on transport jobs and salaries. Over-
all, one out of every 10 U.S. jobs is either
directly or indirectly related to transporta-
tion.5 Some industry experts say this figure
is one out of four or five when all inventory,
logistics, and related corporate functions are
added to these totals.

Of the nearly 4 million jobs directly
attributable to transportation, roughly
75 percent— about 3 million — are freight-
related. In addition, there are 1.8 million
jobs in equipment manufacturing for all the
modes. For motor vehicles, nearly half of all
factory sales were commercial freight units.6

In looking at wages and salaries, the aver-
age for all industry non-executive employees
in 1992 was about $26,700 in salary and
$34,600 with fringes. Non-executive trans-
portation workers that year earned about
$31,400 per year, with their total compensa-
tion package averaging $38,800.  Segments
of the transportation industry had even
higher totals. For railroads, wages were
$49,700 or $64,300 with fringe benefits.
For air common carriers, the totals were
$38,100 in salary and $48,300 with fringes,
while oil pipeline workers were paid about
$51,000 in salary or $57,800 with fringes.7

What is the Freight Industry?
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Elements of the System
Freight transportation is not a single

industry or defined set of procedures. It is
the dynamic interaction of many industries
focused on producing and distributing goods
in commerce. Freight transport has many
players who use physical equipment and in-
formation technology to source raw materials
and move semi-finished and finished products
in regional, national, and international trade.
It encompasses the public as well as private
sector, and includes the Department of
Defense, which is the nation’s largest shipper.

Local and long distance trucking compa-
nies, railroads, ocean-going or maritime carri-
ers, barge lines, pipelines, intermodal market-
ing companies, property brokers, freight for-
warders and other intermediaries, air carriers,
package express carriers and all of their cus-
tomers are the firms who assure that products
ranging from fuel oil to fried chicken safely
and efficiently crisscross the nation every day.
Distinguishing competitor from customer is
not always easy. Carriers not only price their

services against those of the other modes,
they also use these modes to provide seamless
services to their own customers. For example,
on any given day, a motor carrier can be
competing against a railroad for one type
of freight, while hiring it to transport some
of its other loads.

Defining the dominant modes of transpor-
tation within the U.S. depends on the yard-
stick being used. Using a mode’s market
share based on the value of cargo hauled
creates one picture. Using a mode’s market
share based on volume of goods hauled cre-
ates another. Assessing the modes based on
the per-pound value of the cargo generates a
totally different ranking than if the percent-
ages of ton-miles hauled or average length of
haul is the measuring tool. Taken collectively,
these different pictures capture the freight
industry’s interactive and dynamic nature.

In 1994, the U.S. spent about $420 billion
to move its freight. Using this yardstick,
trucking was the dominant freight choice —

Wages and Salaries per Full-Time Transportation Employee by Sector

1992 1993

$ 50,004 $ 54,181

$ 27,812 $ 28,569

$36,160 $ 37,843

$ 38,146 $ 38,941

$ 51,053 $ 50,105

$ 28,141 $ 29,150

TRANSPORT SECTOR

Railroad

Trucking & Warehousing

Water

Air

 Pipeline (not natural gas)

Transportation Services

SOURCE: National Transportation Statistics 1996, Bureau of Transportation Statistics, U.S. Department of Transportation.
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accounting for $331 billion or 79 percent
of the total freight bill. Railroads came in
second, generating about $34 billion or 8
percent of the total bill. International, inland,
and coastwise water transportation was the
next largest portion with $22 billion or
5 percent. Air freight followed with about
$17 billion or 4 percent. Oil pipelines and
miscellaneous modes each generated another
2 percentage points or about $8 billion.8 If
the “value-added services of third parties
were added, the total would increase another
$20 billion to $30 billion a year.9

Measuring the modes based on the overall
value of the cargoes they haul, a somewhat
different picture occurs.  Like percentage of

freight bill, trucking clearly dominates. Of
the $6.3 trillion in goods handled, trucks,
both private and for-hire, accounted for
$4.6 trillion or 73 percent.

Intermodal shipments finished second with
goods totaling $660 billion or 10.4 percent.
Intermodal comprises parcel, postal, and
courier service ($564 billion or 8.9 percent),
rail and truck service combinations ($83 bil-
lion or 1.3 percent) and other combinations
($14 million or 0.2 percent)

Railroads tied for third with water finishing
very close behind. The value of rail shipments
totaled $250 billion or 4 percent of the total
value, while water captured 3.9 percent of the
total at about $246 billion. Pipelines accounted

8 Transportation in America 1995, Eno Transportation Foundation, Inc.
9 Transportation Intermediaries Association.

SOURCE: National Transportation Statistics 1996, Bureau of Transportation Statistics, U.S. Department of Transportation.

Freight Tons

Freight Ton-Miles

Population

Freight Tons
per Capita

Freight Ton-Miles
per Capita

Freight Ton-Miles
per Dollar of GDP

Freight Ton-Miles
per Dollar of GNP

1970 1980 1993 1994

5.0 million 5.5 million 6.9 million 7.3 million

2.2 trillion 3.0 trillion 3.4 trillion 3.5 trillion

205 million 228 million 258 million 261 million

25 24 27 28

10,764 13,123 13,031 13,593

0.77 0.79 0.66 0.66

0.76 0.78 0.65  0.66

Per Capita Freight Statistics
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for $180 billion or 2.8 percent of total value,
while air freight made up $149.3 billion or
2.4 percent of the total 10

However, if value is analyzed on a per pound
basis, the modes reorder themselves again.
Here, air freight is clearly is the mode of choice
for high value shipments, with cargo values of
$26.77 per pound. Intermodal is second with
an averaged value of $1.61 per pound. Parcel,

postal, and courier service shipments show
values of $15 per pound, and rail/truck
intermodal loads at $1.09. Other intermodal
moves have values of about 5 cents per pound.

Trucking moves the next most valuable loads
at 35 cents per pound, more than four times
the average value of rail goods’ 8 cents per
pound. Water shipments are estimated at
6 cents per pound, while pipeline shipments
have a 6 to 9 cents range in their value.11

Evaluating the transport modes based solely
on the number of tons moved, again trucking
dominates the other modes but not by as much
as the previous measures. Of the 12.3 trillion
tons transported, motor carriers only moved
6.5 trillion or 52.6 percent. Water carriers
hauled the next largest number of tons —
2.1 trillion or 17.2 percent. Railroads were
third carrying 1.6 trillion or 12.7 percent of
the tonnage.

Pipelines carried the next largest number
of tons — 1.3 trillion or 10.8 percent.
Intermodal accounted for 205 million tons
or 1.7 percent of these totals. Air freight was
the smallest component —2.8 million tons
or 0.02 percent12

However, trucking’s domination of the
freight industry disappears if a ton-mile yard-
stick is used. Ton-mile is a volume measure.
It is derived by multiplying the weight in
tons of each shipment moved by the distance
it is hauled.

Here, railroads are the dominant mode
moving 1.2 billion ton-miles in 1994,
more than a quarter of all ton-miles hauled.
Intercity trucking comes in second with 908
million ton-miles or 23.7 percent of the total.
If local trucking numbers were added to the

10 Transportation Statistics Annual Report 1996, U.S. Department of Transportation, Bureau of Transportation
Statistics.

11 1993 Commodity Flow Survey: State Summaries, September 1996, U.S. Department of Transportation, Bureau
of Transportation Statistics.

12 1993 Commodity Flow Survey: State Summaries, September 1996, U.S. Department of Transportation, Bureau
of Transportation Statistics.

Modal Profile
Percent Hauled Based on Value

Truck 72.60%
Rail 4.00%
Water 3.90%
Intermodal 10.40%
Air Freight 2.40%
Pipeline 2.80%
Other 3.90%

SOURCE: 1993 Commodity Flow Survey: State Summaries,
September 1996, U.S. Department of Transportation, Bureau
of Transportation
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intercity numbers, trucking could be
expected to narrow the gap with railroads
and perhaps even outperform them.

Measuring by ton-miles, oil pipelines place
third hauling 608 million tons or 16.2 per-
cent of total volume. Following close behind
is domestic water shipments. Those moving
in the coastwise trade or along the nation’s
rivers and lakes totaled 517 million tons or
16 percent of the volume. International mari-
time generated 298 million tons or 8 percent.
Air carrier movements accounted for the
smallest number of ton-miles — 12 million
or 0.09 percent.13

 This short overview of the freight industry
provides a context for exploring each of its
component modes. However, it cannot do
justice to their individual complexity or their
connectivity to the entire system.

To address those issues, even on a simple
basis, a common framework is needed, such as:

• What Does the Transport Mode Do?
• What Markets Does It Serve?
• What Goods Does It Haul?
• How and Where Does It Interact with Its

Competitors and Customers?
• What has been the Role of Government?
• What Is the Role of Informational and

Other Technology?

Understanding the answers to these
questions allows a broader policy discussion
of the issues that have shaped and will be
shaping how this nation moves its goods in
local, regional, national, and international
commerce. It creates a platform from which
to begin the discussion about freight perfor-
mance standards and how different parts of
the industry, as well as its different segments,
define and measure success.

Modal Profile
Percent Hauled Based on Volume

Truck 52.60%
Rail 12.70%
Water 17.20%
Intermodal 1.70%
Air Freight .02%
Pipeline 10.80%
Other 5.00%

13 National Transportation Statistics 1996, U.S. Department of Transportation, Research and Special Programs
Administration and Bureau of Transportation Statistics.

SOURCE: 1993 Commodity Flow Survey: State Summaries,
September 1996, U.S. Department of Transportation, Bureau
of Transportation
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SOURCE: 1993 Commodity Flow Survey: State Summaries, September 1996, U.S. Department of Transportation, Bureau of
Transportation Statistics, Association of American Railroads, and USDOT’s Maritime Administration.

* Percentage incorporated into underlying modal totals.

** Without local trucking operations, which would lower this intercity average. Two-
thirds of domestic freight shipments by volume have a length of haul that is less than
100 miles.

*** Not specified. Generally, a minimum distance of 750 miles is needed, with best econo-
mies appearing when shipping distances are 1,000 – 1,500 miles or greater.

# Averaged value. Package express has a value of $15/lb; rail/truck intermodal $1.09/lb;
and other intermodal $0.05/lb.

Modal Profile

+2,3000: maritime
1,650: domestic

TRANSPORT
MODE

Truck

Rail

Water

Intermodal

Air Freight

Pipeline

Other

825: crude
375: product

% of U.S. Shipment Avg. Length
Freight Value of Haul

Bill ($/lb.) (Miles)

79 $0.35 416**

8 $0.08 794

5 $0.06

* $1.61# ***

4 $26.77 1,325

2 $0.09–$0.06

2 $0.20 unknown
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Freight Profile

MODE

Truck

Rail

Intermodal

Air

Domestic
U.S. Water

Domestic
Off-Shore Water

International
Water

Pipeline

Distance Traveled

Varies by carrier type.  Two-
thirds of tonnage moves less than
100 miles.  Interstate carriers
average me than 400 miles.

Average length of haul is
670–803 miles.

No average length specified.
However, distances normally
range from 700 miles to 1,500
miles or more.

Average distance is more than
1,300 miles.

Based on system segment,
average distances range from
356 to about 1,600.

Distance varies based on the
state, territory, possession being
served.

Average distance is more than
2,300 miles.

Average distance for crude oil is
825 and 375 for finished
products.

Cargo Volume

Loads of less than 50,000
pounds per vehicle.  Higher
weights with state permits

Multiple carloads.
No weight restrictions

Truck trailers by rail or water
are most common haul of
multiple carloads.  No weight
restrictions.  Other combina-
tions include air/truck, water/
rail, and pipeline/truck or ship

Small.  Most are less than 100
pounds

Normally bulk shipments
totalling in the millions of tons

Container and general freight
as well as bulk shipments

Bulk shipments similar to
domestic. Container shipments
similar to rail and truck

Bulk shipments in the millions
of tons or trillions of gallons

Service

Single driver can go 500/day.  Team or relay
driving can go further.  On-time performance
varies by carrier.  Most better than 90% with
some at 99% or better.

Dedicated service can move goods cross-country
by third morning.  More normal times 4–7 days.
On-time performance varies by carrier.  Some
meet 85% or better.  Others 60%–70% range.

Matches top end of rail—third morning for cross
country.  Also uses more normal rail transits of
4–7 days.  On-time performance equal to or
better than rail but not as good as truck,
generally.

Normally overnight or second day service

Varies according to system segment.  Competitive
with rail on large dimension and bulk shipments

Bulk service is slower than container.  Container
transits can occur within 7–10 days trans-Pacific
and trans-Atlantic

Bulk service is slower than container.  Container
transits can occur within 7–10 days trans-Pacific
and trans-Atlantic

Flow rates vary with consumer demand. Can
range from 0 to 20 miles per hour

Cargo Value

Moderate
to High

Moderate
to Low

Moderate
to High

High

Moderate
to Low

Moderate
to Low

High to Low
with most moves
Moderate to Low

Low
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Who Regulates Freight Transportation Services

MODE

Air Service

Truck Service

Rail Service

Barge

Maritime

Pipeline

International

• Federal Aviation Administration
• International Air Transport Assoc.
• International Civil Aviation Org.
• U.S. Customs Service
• U.S. Immigration and Naturalization Service (for imports)

• U.S. Customs Service
• U.S. Immigration and Naturalization Service (for imports)
• Requirements of foreign country where truck is being operated

• U.S. Customs Service
• U.S. Immigration and Naturalization Service (for imports)
• Requirements of foreign country where train is being operated

• U.S. Customs Service
• U.S. Immigration and Naturalization Service (for imports)
• U.S. Coast Guard
• Federal Maritime Commission
• Requirements of foreign country where barge service is performed

• U.S. Coast Guard (within U.S. territorial limits)
• Federal Maritime Commission
• U.S. Customs Service
• U.S. Immigration and Naturalization Service (for imports)
• Internal Maritime Organization
• Requirements of foreign country where maritime service

is performed

N/A

Domestic – U.S.

• Federal Aviation Administration
• Environmental Protection Agency

• Federal Highway Administration
• Environmental Protection Agency
• Occupational Safety and Health Administration
• Surface Transportation Board
• State and Local Safety and Tax Officials

• Federal Railroad Administration
• Surface Transportation Board
• Environmental Protection Agency

• U.S. Coast Guard
• Environmental Protection Agency
• Surface Transportation Board

• U.S. Coast Guard
• Federal Maritime Commission
• Environmental Protection Agency

• Federal Energy Regulatory Commission
• Office of Pipeline Safety of USDOT
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14 Railroad Ten-Year Trends 1985-1994, Volume No. 12, Economics, Policy and Statistics Department, Associa-
tion of American Railroads.

Railroads
Railroads are wholesalers of transportation

services. They concentrate on hauling bulk
commodities and large quantity shipments
over long distances. Based on volume,
they transport 12.7 percent of the
nation’s goods.

In addition, they are the long-distance
link in providing intermodal freight services.
Each railroad owns the track over which it
operates.  In some cases, they operate joint
services with or operate over the tracks of
another railroad.

Where voluntary access agreements are
reached through commercial negotiations,
the parties file these trackage rights agree-
ments with the Surface Transportation Board
for review and approval. Where the parties
cannot agree, the STB can set compensation
levels. The STB also can require that carriers
grant access over their tracks. This normally
occurs when the regulatory agency seeks to
preserve competition when approving merger
applications.

As an industry, railroads are dominated by
their largest companies. Of the 531 freight
railroads in the U.S., the top 10 carriers,
know as Class Is, own about 79 percent of
the road miles, generate 94 percent of the
revenue ton-miles and 90 percent of freight
revenues. They have almost 89 percent of the
industry’s employees on their payrolls, and
comprise 2.3 percent of all U.S. railroads.14

The Class I carriers are: Burlington North-
ern/Santa Fe (BNSF), Union Pacific (UP),
CSX Corporation (CSX), Consolidated Rail
Corporation (Conrail), Norfolk Southern
(NS), Chicago & North Western (CNW),
Illinois Central (IC), Kansas City Southern
(KCS), Grand Trunk Western (GTW which

is owned by the Canadian National), and
Soo Line (Soo which is also know as CP Rail
and is owned by the Canadian Pacific).

The largest of these railroads — BNSF,
UP, Conrail, CSX, and NS — operate sys-
tems that generally facilitate the flow of trade
on an east/west, west/east basis. For BNSF
and UP, their territories generally are
bounded by the Pacific Ocean and the
Mississippi River. They interchange freight
with connecting carriers generally in the
metropolitan areas of Chicago, Kansas City,
and St. Louis. Both carriers have connections
to move freight into Mexico and Canada.

For CSX, NS, and Conrail, their territories
generally are bounded by the Atlantic Ocean
and the Mississippi River. They interchange
freight with connecting carriers generally in
the metropolitan areas of Chicago, Kansas
City, and St. Louis. CSX and NS compete
with one another on traffic flows between
the Middle Atlantic states south of Baltimore
and the southeastern states. Conrail is the
major railroad serving the Middle Atlantic
states north of Baltimore and the New
England states.

For CNW, IC, KCS, GTW and Soo, their
territories generally are bounded by the cen-
tral states as they provide service basically on
a north/south, south/north basis. In certain
geographic areas, such as New Orleans,
Memphis, St. Louis, Kansas City, and Chi-
cago, many of these Class I carriers both
interchange equipment with each other to
provide service to their customers, as well as
compete with one another for customers.

Regional and short-line railroads often act
as feeder services to the Class Is. Many of
them were created as the Class Is downsized
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in the 1970s and 1980s and spun off their
unprofitable and light density lines. Because
of lower operating costs, these smaller carri-
ers have been able to create profitable, more
customer oriented operations not possible
under a Class I’s cost structure and expansive
route system.

Of the 531 U.S. railroads, 487 or almost
92 percent are local or short-line carriers.
They are divided into two categories—linehaul
and switching/terminal. Local linehaul or
short-line railroads operate like Class Is but
only on a much smaller scale. They account
for 51.2 percent of U.S. railroads.

Switching and terminal railroads operate
in specific urban areas. Their function is to

facilitate the interchange of rail shipments
among the railroads in their area, normally
Class I carriers, as well as to serve the needs
of the rail customers within their territories. It
is not unusual for one or more than one Class
I railroad to own this type of carrier. These
railroads are 40.5 percent of the industry.

The remaining 32 railways, accounting for
6 percent of the industry, are regional opera-
tors, which are substantially smaller than
their Class I counterparts but operate almost
as much mileage as the local short-lines. 15

Because they are smaller than Class 1 rail-
roads, regional carriers can offer cost effec-
tive, customer oriented services like short-
lines. Because they are larger than short line

15Railroad Ten-Year Trends 1985-1994, Volume No. 12, Economics, Policy and Statistics Department, Associa-
tion of American Railroads.
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Percent of Industry, Freight Revenues, 
Road Miles Operated, and Industry Employees

80 100

Percent of
Industry
(531 Total Carriers)

Percent of
Freight 
Revenues

Percent of
Road Miles
Operated

Percent of
Industry
Employees

Class 1

Regional

Local Short-Line

2.30%
90.40%

73.10%
88.80%

6.00%
5.30%

11.80%
5.00%

51.20%
2.50%

10.70%
2.80%

40.20%
1.80%

4.50%
3.30%

Local Switching/
Terminal
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railroads, they have larger territories in which
to build a customer base like Class Is.

The majority of the railroads’ business
is moving bulk shipments of low value
commodities for long distances. In 1994,
two-thirds (66.3 percent) of its revenues
and nearly three-quarters of its tonnage
(72.8 percent) comes from hauling:

• 574 million tons of coal;
• 142 million tons of chemicals and

allied products;
• 130 million tons of farm products;
• 106 million tons of nonmetallic minerals;
• 87 million tons of food and kindred

products; and,
• 30 million tons of transportation

equipment such as cars.

Intermodal containers and trailers roughly
account for another 15 percent of the rev-
enue total and 6.8 percent of the tonnage
number — about 100 million tons.16 The
intermodal segment of the industry will
be addressed later in this chapter.

Service for most railroad tonnage is
arranged by contract between the carriers and
their customers. These contracts are like any
other normal business arrangement where
rates and services are specified and any
performance requirements are detailed.
Contracts are normally written on predictable
levels of cargo moving at predictable times
and under recurring conditions. Estimates in-
dicate that 80 percent or more of total rail
tonnage is moved under these business ar-
rangements. Service on the remaining rail-
road tonnage is handled through what is
known as common carrier rates — essentially

16Railroad Ten-Year Trends 1985-1994, Volume No. 12, Economics, Policy and Statistics Department, Associa-
tion of American Railroads.

COMMODITY

Coal

All Others*

Chemicals & Allied Products

Farm Products

Transportation Equipment

Non-Metallic Minerals

Food & Kindred Products

% of Gross % of Tons % of Carloads
Freight Originated Originated

Revenues

21.7 39.1 24.5

15.0 6.8 26.8

13.9 9.6 7.3

7.4 8.9 6.3

10.0 2.0 6.2

2.7 7.2 4.9

7.5 6.0 6.0

* Much of this category consists of intermodal traffic although some of this traffic is dispersed in other commodity groups.
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price lists that are the same for all users.
These rates are often used for spot market
loads or for infrequent or low volume
users of rail services.

Partnerships
Railroads’ relationships with the other

modes range from virtually no interaction
(air freight) to a sometimes uneasy cus-
tomer/competitor dichotomy (trucking).
There is little interaction with air carriers
because of differing products and service
needs. Air freight carriers handle high
value, light weight shipments which must
be moved within very sensitive time frames,
often as little as 24 hours. Railroads handle
low value, high volume loads that very
rarely require completed service within
24 hours or less. In short, the two modes
each handle distinct and separate segments
of the freight industry.

Railroads and ocean-going international
or maritime carriers, by and large, have
very cooperative relations. They regularly
partner to provide seamless transportation
services for their bulk and intermodal cus-
tomers. It was the cooperative efforts of
railroads and U.S.-flag maritime ship opera-
tors that created the doublestack train ser-
vice which spurred the intermodal revolu-
tion. Doublestack service is when one ship-
ping container is placed on a rail car and
another container is placed on top of it.
This allows almost twice the freight volume
to be handled with the equipment needed
to operate a single train.

Railroads face competition primarily
from two sources — trucks and barges.
Trucks provide competition on higher value
shipments such as intermodal and finished
vehicle transport. Barges compete on the
more traditional low value goods such as
coal and grains. Barge competition is essen-
tially limited to commodities moving in the

central portions of the U.S. where there are
navigable waterways, such as the Mississippi,
Ohio, and Missouri Rivers.

The relationship between railroads and
truck lines is probably the most complicated
of the modes because trucks have the ability
to both generate freight for the railroads and
take it away from them. Railroads and trucks
are business partners in providing intermodal
services. Trucks provide the short haul con-
nections between the firm sending the freight
and the railroad as well between the railroad
and the customer receiving the freight. Trains
provide the long haul service between origin
and destination.

When trucks and trains compete, they com-
pete for types of traffic — mostly the goods
which give the railroads their higher profit
margins — intermodal, transportation equip-
ment (automobiles — finished products as
well as assembly supplies), chemicals, and
food products. Intermodal freight is subject
to competition from long distance trucking
companies. As a result, even when there is a
rail/truck business relationship with one mo-
tor carrier for an intermodal move, there is a
competitive tension with other long distance
truckers seeking to capture the same business.

The railroads’s relationship with govern-
ment is a long standing one. The federal
government’s first independent regulatory
agency, the Interstate Commerce Commis-
sion, was created in 1886 to ensure fair play
among railroads and act as a referee between
the rail industry and its customers, especially
its “captive” customers — entities whose
cargoes depend on rail transportation
because they cannot readily be transported
by other modes, and who have service from
only one railroad.

From 1886 through the early 1970s,
railroads were subject to increasing levels of
government control over the pricing of their
services and safety of their operations. In
1980, Congress ended economic controls
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over a sizeable portion of rail operations. It
limited federal oversight to those matters
where there were concerns about a lack of
competition. In sunsetting the ICC in 1995,
Congress further eased these economic con-
trols. The Surface Transportation Board is
the federal entity now administering the
remaining regulatory functions. The STB
is an independent unit with the Department
of Transportation.

Since its creation in 1967, the DOT’s
Federal Railroad Administration has admin-
istered federal rail safety regulations and the
programs they generate. Unlike economic
regulatory controls, Congress has increased
these safety requirements over the last
20 years.

Role of Information Technology
Whether domestic or international, every

commercial shipment requires certain sup-
porting documents, such as bills of lading,
manifests, and other shipping papers. Data
errors as well as lost and/or improper paper-
work can hamper the efficient movement
of freight just as if the shipment had been
damaged or misdirected in transit.

The technology and information revolution
has greatly improved the accuracy of shipping
data and the speed with which this informa-
tion can be shared. These innovations, in
turn, are allowing information to reduce

the amount of on-hand inventory needed for
operations. For example, where car assembly
plants used to pride themselves on the days
or weeks of inventory on hand. Today, they
boast about how many minutes there are
between deliveries of inventory needed to
keep the assembly line working. The ability
to have reliable information almost instanta-
neously is a major reason why manufacturing
can operate with this degree of precision.

The railroad industry has been a leader in
creating standardized systems for the tracking
and monitoring of equipment as it moves
over the nation’s rail systems. Through
RAILINC, a for-profit subsidiary of the
Association of American Railroads established
in 1982, U.S. rail carriers maintain a central-
ized information service using computer and
telecommunications technology to locate
shipments, access bill of lading information,
as well as conduct other electronic business.
A related industry wide effort begun in the
mid-1980s has created an electronic tag and
reader system.  Tags on 97 percent of the
U.S. rail fleet feed location and other infor-
mation to 1,500 scanners as goods crisscross
the nation.  As a result of efforts begun in
1992, the AAR also has developed coopera-
tive programs with the U.S. Customs Service
to facilitate trade with Canada and Mexico.17

Individual carriers as well as the AAR have
developed systems for the tracing and monitor-
ing of individual shipments.

17 Intelligent Transportation Systems and Intermodal Freight Transportation, Joint Program Office, Federal Highway
Administration, November 1996.

18 U.S. Freight Transportation Forecast...to 2004, DRI/McGraw-Hill, 1996.

Motor Carriers
Trucking is the nation’s dominant form of

freight transportation accounting for between
78 and 79 percent of the nation’s 1994
freight bill.18

A retailer of transportation services, the
industry has increased market share over
the last two decades by creating customized
transportation services to meet specific
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commercial needs. Except in certain circum-
stances, such as the movement of large
shipments of bulk commodities, trucking
dominates local and regional freight moves.
Unlike the railroads, its rights of way, the
nation’s highways, bridges, and other roads,
are publicly owned and maintained, through
a system of taxes and tolls as well as vehicle
registration and other fees.

The trucking industry is more specialized
than railroading. Trucking companies tend to
segregate their services into distinct catego-
ries or industries: long distance v. regional/
local; private v. for-hire; dry van v. tanker;
and, general cargo v. specialized cargoes in-
cluding hazardous materials.

Although the popular image of the industry
is the tractor-semitrailer hauling goods long
distances over the Interstate highways, this
image is not reality for two reasons. First,
truck equipment is diverse, dominated by
smaller vehicles and a wide variety of equip-
ment types. Second, the bulk of trucking op-
erations are local. About 66 percent of truck
tonnage moves distances of 100 miles or less.

Of the 353 billion miles traveled by trucks
for business purposes in 1994, 57 percent
were generated by vehicles weighing less than
10,000 pounds. Trucks weighing between
10,001 to 33,000 pounds accounted for
another 15 percent of this total. Medium
to large combinations such as tractor-semi-
trailers, weighing 33,000 pounds or more,
the popular image of the trucking industry,
generated less than a third of these miles —
about 28 percent.19

In 1992, the Census Bureau surveyed the
trucks operating within the U.S. It found
that 91 percent of these vehicles were light
duty — equipment such as pickups, vans,

panel trucks, and station wagons. The
remaining 9 percent encompassed a wide
variety of body types with the most popular
being platform and flatbed (2.65%), dry van
(1.36%), and dump truck (1.03%). When
light duty vehicles are taken out of these
totals, platforms and flatbeds account for
roughly 31 percent of truck equipment, dry
vans for 16 percent, unspecified 14 percent,
and dump trucks 12 percent.

Local and regional hauls account for almost
half of all truck revenues and are the domi-
nant arrangement for private carriers.20

Private carriers are corporations like Frito-
Lay and Levis who run their own truck fleets
to better coordinate their manufacturing
processes or better serve their customers and
distributors. These firms have decided that it
is better to provide their own services rather
than use the services of for-hire motor carri-
ers. Most of their operations are moves of
less than 100 miles. This industry segment’s
average length of haul is 51 miles.

 For-hire carriers are corporations like J.B.
Hunt, Schneider National, Roadway Services,
and Yellow Freight who provide transporta-
tion services to the general public. They
offer service either on a truckload or on a
less-than-truckload basis. For-hires travel
much further distances than their private
counterparts, with their minimum hauls
being about 200 miles. It is not uncommon
to have trip lengths of more than 500 miles.
This industry segment’s average length of
haul is more than 400 miles.

Truckload or TL means the goods of
only one customer are being carried on the
vehicle. There generally are low startup costs
associated with these operations because the
truck equipment is the primary expense.

19 Standards Trucking and Transportation Statistics, American Trucking Associations Statistics Department, May/
June 1996.

20 America’s Private Carriers: Who Are These Guys?, National Private Truck Council and Transportation Techni-
cal Services, 1995.
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SOURCE: 1992 Truck Inventory – U.S., U.S. Bureau of the Census
Note:  Numbers may not total 100 percent due to rounding

1992 Truck Inventory
Complete Inventory

Miscellaneous 8.63%
Multi-Stop Step Van 0.69%
Platform & Flatbed 2.65%
Pole & Logging 0.09%
Dry Van 1.36%
Refrigerated Van 0.35%
Livestock Van 0.08%
Other Van 0.14%
Liquid/Gas Tank 0.39%
Dry Bulk Tank 0.06%
Dump Truck 1.03%
Grain Body 0.53%
Concrete Mixer 0.10%
All Other 1.17%

Light Duty 91.37%
(Pickups, Panels,
 Vans, Utilities,
 Station Wagons)

1992 Truck Inventory
Break-Down of Miscellaneous Trucks

Multi-Stop Step Van
Platform & Flatbed

Pole & Logging
Dry Van

Refrigerated Van
Livestock Van

Other Van
Liquid/Gas Tank

Dry Bulk Tank
Dump Truck

Grain Body
Concrete Mixer

All Other

7.98%
30.69%

1.06%
15.81%

4.01%
0.94%
1.56%

4.54%
0.67%

11.97%
6.08%

1.19%
13.50%

0 5 10 15 20 25 30 35
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TRUCK BODY TYPE

Light Duty
(Pickups, Panels, Vans,

Utilities, Station Wagons)

Multi-Stop Step Van

Platform & Flatbed

Pole & Logging

Dry Van

Refrigerated Van

Livestock Van

Other Van

Liquid/Gas Tank

Dry Bulk Tank

Dump Truck

Grain Body

Concrete Mixer

All Other

Total

Number of Units

54,089,000

408,000

1,569,000

54,000

808,000

205,000

48,000

80,000

232,000

34,000

612,000

311,000

61,000

690,000

59,201,000

SOURCE: 1992 Truck Inventory – U.S., U.S. Bureau of the Census
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21 1993 Commodity Flow Survey State Summaries, Bureau of Transportation Statistics, U.S. Department of Trans-
portation, September 1996.

22 1993 Commodity Flow Survey, U.S. Preliminary Report, TC92-CF-52(P), U.S. Bureau of the Census, July 1995.
23 U.S. Freight Transportation Forecast...to 2004, DRI/McGraw-Hill, 1996.

They are the dominate form of dry van and
refrigerated service.  Less-than-truckload or
LTL means a vehicle is carrying the goods
of many customers. This service has much
higher startup costs because in addition to
equipment costs, assembly and distribution
facilities must be created to consolidate and
then distribute the freight.

The local and regional nature of trucking
was highlighted in a recent government sur-
vey which found that 30 percent of the value
and more than 55 percent of the tonnage
moves between locations less than 50 miles
apart. More than 38 percent of the value and
two-thirds of the tonnage moves less than
100 miles.21 In contrast, only 4 percent of
truck tonnage moves more than 1,000 miles.

However, this long distance freight accounts
for 14 percent of shipment value.22

Trucking is pervasive. It serves as the
carrier of choice for most small businesses,
especially the very small firms, who rely on
package express carriers like Federal Express
and United Parcel Service to meet their
transportation and logistics needs.

By revenue, food and food products,
lumber or wood products, as well as petro-
leum or coal account for 34.8 of truck traffic.
By volume, clay, glass, concrete and stone,
farm products, as well as petroleum and coal
account for 35.6 percent of truck traffic23

Trucking’s customer focus has played a key
role in helping to create the logistics revolution
of the past decade. In the early to mid 1980s,

SOURCE: U.S. Freight Transportation Forecast, ... to 2004, DRI/McGraw-Hill and American Trucking Associations Foundation
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SOURCE:  ATA Trucking Information Services, Motor Carrier Annual Report, derived from reports filed with the U.S. DOT by
carriers with $1 million or more in annual revenue.
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SOURCE: America’s Private Carriers: Who Are These Guys?, National Private Truck Council and Transportation Technical Services,
1995.
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the just-in-time revolution was spearheaded by
trucks. It was motor carriers and shippers who
were the first to experiment with set times for
pick up and delivery so that less inventory was
needed in the overall production process. In
essence, their actions began integrating trans-
portation into manufacturing and distribution
as another business process.

Motor carriers face competition from air
freight for high value commodities and from
railroads for lower value goods. On high
value goods, the competition pits traditional
air freight services against package express or
courier services as well as expedited carriers
like Roberts Express. Because transportation
costs are a small portion of the purchase
price of these goods, firms are willing to
pay premium rates.

In this segment of the industry, delivery
is predicated upon strict time and service
requirements. As noted earlier, air freight
has an average value of $26 per pound and

package express $15 per pound, while
general trucking’s average shipment value is
35 cents per pound. Here carriers compete
for commodities like computers and related
goods, fresh flowers and foods, as well as
letters and business documents.

On lower value goods, as noted earlier,
trucks share a dual natured relationship with
railroads (see Railroads). They cooperate in
providing intermodal services. They also
compete to capture market share on goods
like automobiles and auto parts, food and
kindred products, and intermodal shipments.

This competition is affected by weight and
distance. In general, under 100 miles, com-
petition occurs only on shipments weighing
more than 60,000 pounds; at 100-300 miles,
shipments weigh between 60,000 and 90,000
pounds; at 300 -500 miles, the freight weighs
between 30,000 and 90,000 pounds; and,
at 500 miles or more, commodities weigh
between 10,000 and 60,000 pounds.24

24 America’s Private Carriers: Who Are These Guys?, National Private Truck Council and Transportation Techni-
cal Services, 1995.
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It should be noted that shipments in
excess of 50,000 normally require a special
permit to operate configured as a single
load. This part of the market usually is
served by the heaviest single trucks or
longer combination vehicles that run under
more tightly controlled conditions than
general trucking.   Because of these vehicles’
ability to compete with railroads, the rail
industry is keenly interested in assuring that
the current competitive market environment
is maintained.

For trips under 100 miles, it is private
carriers who are providing the competition.

For trips over 100 miles, it is the for-hire
motor carriers who are doing so. The only
exception is for loads weighing between
30,000 and 60,000 pounds moving between
100-200 miles. Here, private trucking seems
to be the carrier of choice.25

The reason competition is so fierce
between the two modes is that while these
goods are not the highest value freight for
the trucking industry, they are high return
for the railroad industry. Railroads see the
returns made from these shipments, as well
as those made from intermodal shipments,
as key to maintaining their profitability.

SOURCE: 1993 Commodity Flow Survey, U.S. Preliminary Report, TC92-CF-52(P), U.S. Bureau of the Census, July 1995
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SOURCE: America’s Private Carriers: Who Are These Guys?, National Private Truck Council and Transportation Technical Services, 1995.

Government has played a fundamental
role in shaping the trucking industry. This
role is pervasive ranging from vehicle design
to operator qualification and, for almost
half a century, economic pricing strategies.
Beginning with the Motor Carrier Act of
1935, the federal government took actions
it believed where necessary to foster what
was then a fledgling industry. These controls
affected entry and pricing requirements for
interstate carriers which many states quickly
copied for their own intrastate trucking
industries. As the trucking industry
thrived, safety regulations were adopted.

Economic and safety controls were admin-
istered by the Interstate Commerce Com-
mission until the creation of the DOT. Be-
ginning with the Department’s creation in
1967, the ICC’s role was limited to pricing
and licensing responsibilities. Through the
FHWA’s Office of Motor Carriers and the
National Highway Traffic Safety Administra-
tion, DOT oversees a wide range of require-
ments encompassing vehicle operations such
as braking standards, driver licensing stan-
dards and their maximum work hours, and
the overall safety fitness of interstate carriers.

Today, there are very few economic
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controls remaining for the trucking industry.
In 1980, the industry was partially deregu-
lated. Deregulation essentially was com-
pleted with the enactment of additional
legislation in 1994 and 1995. Because of
these federal changes which pre-empted the
states from regulating the intrastate activities
of interstate carriers, many states have either
deregulated or significantly eased the
economic controls placed over the truckers
operating solely within their borders.

Whether domestic or international, every
commercial shipment requires certain sup-
porting documents, such as bills of lading,
manifests, and other shipping papers. Data

errors as well as lost and/or improper
paperwork can hamper the efficient move-
ment of freight just as if the shipment had
been damaged or misdirected in transit.

Role of Information Technology
The technology and information revolution
has greatly improved the accuracy of ship-
ping data and the speed with which this in-
formation can be shared. These innovations,
in turn, are allowing information to reduce
the amount of on-hand inventory needed
for operations. Like railroads, motor carriers
are using technology to transmit timely
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26 Standards Trucking and Transportation Statistics, American Trucking Associations Statistics Department, May/
June 1996.

reliable information to assure the prompt
movement of their goods. Just in-time ser-
vice cannot occur unless the pertinent ship-
ping information is just ahead of the load.

Unlike railroads, who have decided to use
a single technology for shipment location
information—interactive tags and readers,
motor carriers are exploring a wider variety
of technologies.

Several factors influence this trend. First,
there are far more motor carriers than rail-
roads. Over 350,000 interstate motor carriers
are registered with the USDOT’s Office of
Motor Carriers.26 There are 10 Class I rail-
roads. Second, motor carriers do not operate
over a fixed route system. Customer demand
requires trucks to travel to a diverse array of
sites. As a result, this industry’s technology
choices have tended to link commercial
vehicles with their corporate and customer
structures through satellite, cellular, and

Intermodal
Intermodal is not a mode. It is a process

or a way of offering freight services by two
or more modes so that the efficiencies of
each participating carrier are maximized. As
a result, customers receive more efficient
service. Carriers profit from business oppor-
tunities which would not exist under their
more traditional service structures.

Although the first commercial application of
rail/truck intermodal service occurred in the
1950s, the service did not become a dynamic
industry until the 1980s. Three events are
key to this evolution. First, in 1980, railroads
and motor carriers were partially deregulated
from federal economic controls. For the first
time, they were given the right to enter into

microwave technologies rather than the
railroads’ single microwave tag and reader
system. This diversity of technologies also
is a function of the higher competitive
pressures motor carriers face. In today’s
environment, carriers are competing vigor-
ously on the levels of service they provide
including the ability to trace shipment
location and pickup/delivery times.

However, tag and reader technology is being
explored for industry use for non-commercial
purposes. In addition to needing to talk to its
customers and suppliers, truckers need to talk to
their regulators — the state entities who require
operating permits, assess tolls, impose taxes, and
enforce safety requirements such as shipment
weights. Through USDOT’s Intelligent Trans-
portation System and other initiatives, tag and
reader technologies are being developed and
deployed. By 2005, deployments are expected
to cover the nation.

business contracts and to do so without prior
federal approval and the restrictions against
railroad ownership of trucking companies
was eased. In 1984, international maritime
liner carriers received similar but more lim-
ited pricing freedoms.

Second, in the early 1980s, the Interstate
Commerce Commission, now the Surface
Transportation Board, issued a series of deci-
sions exempting rail/truck intermodal service
from all federal economic controls. These
decisions did not affect how modes offered
their own services. DOT-administered safety
controls over intermodal service remained in
place. Because carriers were freer to experiment
with intermodal services, rail and truck freight
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SOURCE: National Transportation Statistics 1996, Bureau of Transportation Statistics, U.S. Department of Transportation.

carriers used the intermodal industry to create
the innovative performance standards and ser-
vice options that would later help transform
their own modes.

Third, in the mid 1980s, at the request of
American Presidents Lines (now APL Ltd.),
a U.S. maritime carrier, the Santa Fe railroad
(now Burlington Northern Santa Fe) created
double stack train service. Instead of moving
a single container or trailer per rail car, two
containers were placed on a car, one on top
the other. This innovation allowed the railroads
to transport twice the freight with modest
increases in motive power and minimal
increases in operating expense.

While a truck container or trailer on a rail-
road car is the oldest and most popular image
of this industry, it really is just one segment.
Air/truck service, whether for small package
express or full size cargo, truck/water, rail/
water, and pipeline/truck combinations deliver
intermodal freight transport services as well.

Based on the value of goods shipped,

intermodal shipments account for about
12.7 percent of the freight industry. These
figures include rail/truck combinations,
small package express carriers using air/truck
combinations such as UPS, FedEx, postal
shipments and courier movements as well as
other combinations such as rail/water, truck/
water, air freight/truck, and truck/pipeline.

Of this 12.7 percent total, almost 74 per-
cent of the value is handled by small package
carriers, while the remaining 26 percent is
divided: truck/air 14.1 percent, truck/rail
11 percent, truck/water and rail/water
0.7 percent, and truck/pipeline 0.01
percent. On a tonnage basis, however, the
picture is quite different. About 70 percent
of all intermodal tons are generated by rail/
water (35%) and truck/water (35%) ship-
ments, with rail/truck hauls accounting for
another 20 percent. Small package express
shipments account for about 10 percent of
intermodal shipments by volume. Truck/
pipeline shipments generate another 1.5
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SOURCE: National Transportation Statistics 1996, Bureau of Transportation Statistics, U.S. Department of Transportation.

* For all air freight shipments, per-pound value is $26.77.
** The per-pound value of intermodal shipments other than package express and rail/

truck has been estimated at $0.05.
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of this total, with air/truck freight repre-
senting the remaining 1 percent of
intermodal tonnage.27

On a value basis, the majority of shipments
are small package express and air freight
traffic which includes high value, perishable,
time sensitive goods as well as business
documents and small lot shipments. Package
express carriers are a major source of freight
service for small businesses.

On a tonnage basis, the majority of ship-
ments are general merchandise goods which
includes semi-manufactured, manufactured,
and packaged commodities that are shipped
in containers or trailers that can hold either
truckload and less than truckload loads.
These goods tend to be higher value and in-
clude consumer goods, clothing, other retail

merchandise as well as autos, auto parts, and
packaged foods. In addition, a growing per-
centage of this traffic is bulk goods. Flat bed
equipment and liquid bulk tanks have been
adapted to be used in intermodal service.

In developing a profile of intermodal
freight, distance is a factor. Because the inter-
change of freight equipment between carriers
is costly, intermodal service is chosen only in
those instances where the economies of scale
for changing modes outweighs the expense
of doing so. These interchanges, on average,
account for 15 - 20 percent of the cost to the
shipper and, can run as high as 25 percent.28

For general freight, which usually range
between 10,000 and 40,000+ pounds, the
minimum distance for cost-effective rail/
truck interchanges is about 700-750 miles.

27  National Transportation Statistics 1996, Bureau of Transportation Statistics, U.S. Department of Transportation.
28 Intermodal Freight Transportation, Third Edition, Gerhardt Muller, Intermodal Association of North America and

Eno Transportation Foundation, Inc., @ 1995.
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The economies of scale are more pronounced
at distances of 1,000 miles and 1,500 or
more miles.

It is this distance factor which makes
intermodal such a popular choice in moving
international traffic across the U.S.  About
70 percent of intermodal tonnage are these
international shipments. Fierce competitors
on other types of shipments, intermodal is
one area where trucking and rail carriers
work together to create a seamless service
for these customers.

As noted earlier, double stack train service
was crucial in developing the international
freight flows for this segment of the freight
industry. These flows basically are west/east
and east/west moves. West/east traffic
primarily moves Pacific Rim goods through
the major gateway ports of Los Angeles/
Long Beach and Seattle/Tacoma. This
traffic is destined for delivery in the Midwest
and East Coast, with some goods moving in
landbridge service to Europe.

East/west shipments come from Europe
and Central/South America primarily

SOURCE: National Transportation Statistics 1996, Bureau of Transportation Statistics, U.S. Department of Transportation.

through the gateway port areas of New
York/New Jersey, Hampton Roads, VA, and
Charleston, SC. Freight is sent to Midwest
and west coast locations, with some traffic
moving in landbridge service. As the Pacific
Rim’s new manufacturing centers move west
into India and other countries, some ship-
ments are being routed through the Suez
Canal across the Atlantic to the U.S. due
to shorter transit times.

Since railroads are privately owned and
have regional infrastructure, it is necessary
for intermodal shipments to be switched
between carriers for delivery to destination.
Chicago is the major interchange point, with
Kansas City and St. Louis, Missouri as second
and third choices respectively. This railroad-
to-railroad interchange normally occurs by
either a switching railroad moving the goods
between carrier yards or trucks transporting
containers and trailers from one carrier’s
intermodal yard to its connection’s
intermodal facility.

In addition to ferrying goods between rail
intermodal yards, trucks are the connections
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Intermodal Truckload by Truckload by Truckload Domestic
Truck/Trailer Less than Independent by Irregular Intermodal
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SOURCE: Intermodal Freight Transportation, Third Edition, Gerhardt Muller, Intermodal Association of North America and
Eno Transportation Foundation, Inc., @ 1995.

between the railroads and the shippers and
receivers. At origins, they are responsible for
picking the trailer or container up from the
shipper and delivering it to the railroad. At
destinations, they are responsible for deliver-
ing the equipment from the intermodal facil-
ity to the receiver. These connecting services
also are called drayage. Drayage distances can
range from several miles from the intermodal
yard to as far as 500 miles or more.

Role of Information Technology
Having timely, reliable shipment informa-

tion is critical to ensuring the success of
intermodal service because of the number
of parties to an intermodal transaction —
two or more carriers as well as the shipper,
receiver, and possibly others. As the diagrams
on pages 34-36 show, there are more oppor-
tunities to lose or misdirect shipments in this
environment than there are in single-mode
hauls where the goods are under the control
of a single carrier for the entire trip.

As a result, intermodal carriers have been
and are leaders in creating the technology

and computer systems needed to assure that
their freight flows seamlessly as it travels from
origin to destination.  Creating compatibility
among these systems is complicated by the
fact they were designed for other purposes.

Rail technology primarily was designed
for interaction among railroads or between
railroads and their customers, not railroads
and motor carriers. Motor carrier technology
was designed for operational control or cus-
tomer service, with truckers often creating
systems which would enhance their competi-
tiveness within the marketplace. This means
that there are a variety of similar systems
each a little bit different from the other and
generally not capable of communicating
outside their corporate/supplier/customer
channels. Like trucks, maritime liner carriers
created their technology for operational or
customer use. They too built in subtle dif-
ferences to enhance their ability to compete
for market share.

Efforts to create common Electronic Data
Interchange standards and protocols for the
freight industry can be traced to the late
1960s. By the mid 1970s, the first draft
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Sequence of an International Intermodal Freight Movement
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SOURCE: Intelligent Transportation Systems and Intermodal Freight Transportation, Joint Program Office, Federal Highway Ad-
ministration, November 1996; Intelligent Transportation Systems and Intermodal Transportation, Volpe National Transportation
Systems Center, December 1996; Intermodal Freight Transportation and ITS.

transaction standards were being circulated
as external formats for communication docu-
ments. They were published by the Transpor-
tation Data Coordinating Committee, which
is a private sector industry group. This group
is now the Electronic Data Interchange Asso-
ciation, which serves as the secretariat for the
ANSI X-12 Committee and its freight work.

In 1979, the American National Standards
Institute chartered the accredited Standards
Committee X-12. The first official standard
for EDI, ANSI X-12, was released in 1983.
In 1987, international EDI transport stan-
dards began with the introduction of EDI for
Administration, Commerce, and Transport,
EDIFACT, a standard formally adopted by

the United Nations. EDIFACT’s role is
similar to ANSI X-12 but with wider applica-
tion. Today, most U.S. railroads and trucks
use ANSI X-12 rules rather than EDIFACT.
International carriers tend to use EDIFACT.
However translation software is available that
allows carriers and shippers to electronically
exchange information regardless of format.29

On the international front, in addition
to these transportation initiatives, the U.S.
Customs Service is creating its own auto-
mated systems. Since 1984, Customs has
had its own EDI system for first ocean, and
later air, cargo. It also has introduced an
Automated Broker Interface as well as an
Automated Manifest System. To deal with

29  Intermodal Freight Transportation, Third Edition, Gerhardt Muller, Intermodal Association of North America
and Eno Transportation Foundation, Inc., @ 1995.
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SOURCE: Intelligent Transportation Systems and Intermodal Freight Transportation, Joint Program Office, Federal Highway Administration, November 1996; In-
telligent Transportation Systems and Intermodal Transportation, Volpe National Transportation Systems Center, December 1996; Intermodal Freight Transporta-
tion and ITS.
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SOURCE:  Sterling Software; Intermodal Freight Transportation, Third Edition, Gerhardt Muller, Intermodal Association of North America and Eno Transportation
Foundation, Inc., @ 1995.
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Third Parties
In discussing freight transportation,

textbooks generally describe the parties to
a transaction as the carriers who own the
transport equipment and the shippers and
receivers who own the freight. The practice
of freight transportation is more complicated
because, increasingly, the entity who is
arranging and managing the movement
of goods owns neither the equipment nor
the freight.

These firms generically are known as third
parties or intermediaries. Depending on
the services they offer the public, they are
called intermodal marketing companies,
third-party or contract logistics firms, cus-
tomshouse brokers, domestic freight forward-
ers, transportation property brokers, domestic
airfreight forwarders, international airfreight
forwarders, ocean freight forwarders, air cargo
agents, air cargo consolidators, non-vessel-
owning common carriers or NVOCCs,
shipper associations, export management
companies, and freight consolidators.31 It is
not unusual for a single entity to offer a variety
of these services.

These entities are for-profit businesses
which, by and large, earn their income on the

these developments, in 1994, ANSI
Standards Subcommittee X-12 created a
Customs subgroup, I/TG9, to promote
cooperation developing transport and
commerce EDI requirements.30

These efforts are being complemented by
a federal initiative where USDOT, Customs,
and the Immigration and Naturalization

30  Intelligent Transportation Systems and Intermodal Freight Transportation, Volpe National Transportation
Systems Center, December 1996.

31  Intermodal Freight Transportation, Third Edition, Gerhardt Muller, Intermodal Association of North America
and Eno Transportation Foundation, Inc., @ 1995.

Service are seeking to develop a common
framework for the federal EDI requirements
companies must comply with in order to
move international freight. In the move to
state of the art management systems, many
U.S. corporations have adopted the ISO
9000 standards, which also have a freight
or transport component.

difference between what they pay for freight
services and what they charge their clients for
these services. In certain cases, they receive a
fixed percentage of the freight bill. Because
third parties can negotiate with larger freight
volumes than their customers, they are able to
secure better rates and services. Their custom-
ers benefit because the transportation services
they receive are less expensive and/or more
service oriented than what these firms indi-
vidually can achieve.

Using third parties also allows shippers and
receivers to better concentrate on the core
businesses as well as to receive the transporta-
tion services they need without incurring the
expense of retaining professional staff. Just as
many firms hire outside auditors and accoun-
tants to handle financial matters, they now also
are hiring intermediaries and third parties as
their transportation professionals.

Third-party firms are the fastest growing
segment of the freight industry. They currently
account for about 20 percent of the freight
shipments and, depending on the industry
segment, are experiencing growth rates of
greater than 10 percent a year.

Intermodal marketing companies (IMCs),

Third Parties & Warehousing
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Domestic or surface freight forwarders were
once subject to the control of the Interstate
Commerce Commission and had a very
defined type of service they could offer the
public. However, the industry was freed from
detailed federal economic regulatory controls
in the late 1980s. Today, they are subject only
to registration and insurance requirements. As
a result, these forwarders now offer a variety
of rate/service packages. One common
characteristic is that they normally deal in
shipment sizes that require assembly and
distribution of the freight like less than truck-
load lots. They also act as carriers and assume
the responsibilities of a common carrier when
arranging freight transportation.

Domestic airfreight forwarders originally
were licensed by the Civil Aeronautics Board
to pick up, deliver, consolidate, and container-
ize freight moving by plane. With the elimina-
tion of federal economic regulatory controls
in the mid 1970s, the industry now provides
a full range of intermodal air-related services.
Because of marketplace forces, there are few
clear distinctions among the different players
in the U.S. air freight industry — forwarders,
cargo agents, and cargo consolidators.

International airfreight forwarders are
accredited by the International Air Transport
Association. They provide a wide variety of
services on international shipments which can
range from: supplying the necessary U.S. and
foreign documentation; arranging rates and
routings as well as storage and warehousing;
and, meeting hazardous materials require-
ments, special packaging or handling needs,
or any other licensing or regulatory rules.

Ocean freight forwarders are licensed by the
Federal Maritime Commission. They provide
a wide variety of services on international ship-
ments which can range from: supplying the

which also are known as intermodal manage-
ment companies, essentially are wholesalers of
rail/truck intermodal services. They then retail
these intermodal or piggyback services to
freight shippers. Their services range from
arranging the transportation of a customer-
owned container or trailer to supplying the cus-
tomer both equipment and transport services
for his or her goods. IMCs choose the carriers,
handle the billing, as well as process any loss
and damage claims. They also maintain equip-
ment pools which can supply containers and
trailers needed to move a customer’s goods.
Sometimes, they are affiliated with a transport
carrier such as a railroad or trucking company.

Like IMCs, third party logistics firms arrange
transportation services for their customers.
Unlike IMCs, these firms normally offer a full
range of services that can be single mode or
intermodal. In addition, they perform the
functions of an in-house transportation depart-
ment. This means working as if they were the
customer. Often, there is a high degree of
integration between the logistics firm and the
client because of the need to coordinate with
other parts of the customer’s operations. In
some cases, these firms increase product value
through services such as packaging, setting up,
and/or stocking retain store displays, tagging
and racking goods so they are ready for the
store floor, and the like.  During the 1990s,
many companies outsourced their transporta-
tion functions to these entities.

Transportation brokers are independent
contractors who match shippers with freight
with carriers, frequently truckers, looking for
loads. They work either on behalf of shippers
looking for equipment or carriers looking for
shipments. Typically, they pay their motor
carriers 85 percent of the rates charged to
their shipper customers.32

32  Outsourcing in Distribution: The Growing Importance of Transportation Brokers, Business Horizons, No-
vember/December 1995.



38 U.S. Freight: Economy in Motion 1998

WHAT IS FREIGHT LOGISTICS?

33 Words of Warehousing, Kenneth B. Ackerman, The K.B. Ackerman Company.

necessary U.S. and foreign documentation;
arranging rates and routings as well as storage
and warehousing; and, meeting hazardous
materials requirements, special packaging or
handling needs, or any other licensing or regu-
latory rules. They often work cooperatively
with consolidators and NVOCCs. They some-
times jointly operate container depots or co-
load containers for delivery to inland points.

Non-vessel-owning common carriers or
NVOCCs arrange intermodal services for do-
mestic or international shipments whose trans-
portation involves the use of bulk or liner wa-
ter carriers. They perform services like a carrier
— such as billing and processing of loss and
damage claims. However, they do not own the
equipment they use. Unlike ocean freight for-
warders, they are not licensed by the Federal
Maritime Commission. However, they must
obey any tariff filing requirements or other
economic controls imposed by the agency.

Customshouse or Customs brokers are
licensed by the U.S. Treasury Department
to handle all types of international shipments.
They prepare Customs entries, determine the
applicable Customs tariff rates and shipment
values, as well as file the other necessary
Customs documentation.  They also are famil-
iar with the requirements of the more than
40 other government agencies that administer
the U.S.’s non-tariff requirements. They
handle more than 90 percent of all U.S.
imports, and also often arrange for the
transportation of these shipments.

Shipper associations function like a freight
forwarder or consolidator. They put together
a number of small shipments. The greater
volume allows them to purchase better price
and service packages than would be possible
for any of the individual shipments. However,
unlike freight forwarders and consolidators,
their services are limited only to the members

of their association. They buy single mode
services as well as intermodal, and can
handle international as well as domestic
shipments. International shipments usually
require a business letter from the U.S. Jus-
tice Department.

Export management companies not only
arrange international transport services for
their clients, they also offer a broad range
of other services including the creation of
foreign sales and distribution networks.
Often, they specialize in either particular
markets or types of commodities.

Freight consolidators do exactly as their
name implies. They take shipments that are
less than truckload, containerload, or other
size equipment and create full size shipments
for transport. They also break down full-sized
loads for distribution to various destinations.
They offer a fixed range of services, normally
with limited liability, and include brokers,
warehouse operators, and others.

Warehousing
Warehousing is the storing of goods.33

Warehouses are owned by shippers, carriers,
receivers, intermediaries and independent
third parties as well as firms whose sole
function is to provide warehouse space and
services. They are an important part of the
manufacturing and distribution process.

In essence, warehouses are stop-off points
as inventory makes the journey from raw ma-
terials to semi-finished product to final prod-
uct to distributed goods. Increasingly, ware-
houses are being used for more than storage.
They are being used to perform value-added
services such as the pricing of consumer
goods and the repackaging of those goods
before they are delivered to stores.  An
example is clothing. It is not uncommon for
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a shipping container of sports clothes at a
distribution center to be unpacked and
priced then put on racks. Once the clothing
is priced and placed on these racks, the racks
are put in containers for transport to the
retail stores. At the retail store, the racks
are rolled directly onto the selling floor.

While a separate industry, warehousing is
a key driver in the efficient transportation
of freight.  Consider that in 1995, manufac-
turing and trade inventories averaged $960
billion. The financial and operating costs of
holding that inventory totaled $239 billion,
while the costs to transport it ran more than

$400 billion.34  Efficient warehouse services
are as critical to controlling the $239 billion
total as efficient carrier operations are to
controlling the $400+ billion.

Like transportation, technology is an
important tool in improving warehouse
productivity and in developing the types of
innovative services that provide value-added
to the customer. Industry innovations span
automated picking and sorting of goods
for redistribution to sophisticated software
programs to more closely manage inventory
levels and their distribution throughout the
supply chain.

Domestic and International Water Carriers and Ports
The common images of freight are the

truck and rail car. However, significant
volumes of goods move over the nation’s
waterways as well as through its ports.
Overall, more than 16 percent of the nation’s
freight tonnage is moved by water. This ton-
nage accounts for between 3 and 5 percent
of total freight value.35

Like the nation’s highways, there is sub-
stantial public investment in the nation’s
commercial waterway and port infrastruc-
ture. The U.S. Army Corps of Engineers
dredges our federal navigation channels,
builds and maintains the locks and dams
of our inland river systems, as well as the
support structures needed for the coastal,
intracoastal, and Great Lakes waterways.
The only exception is the St. Lawrence
Seaway, which is maintained by the St.
Lawrence Seaway Development Corpora-
tion, a part of the U.S. DOT. The U.S.
Coast Guard, also part of the U.S. DOT,

provides the navigational markings for ves-
sels operating on the inland systems as well
as in our ports and harbors. It also provides
vessel and port safety inspections and emer-
gency response for all waterborne commerce.

Ownership of our port system is more
complicated. There are publicly and
privately owned ports. Within public
ports, there are publicly and privately
owned terminals.  It has been estimated that
roughly 90 percent of our inland shallow
draft terminals and 66 percent of our deep
draft terminals are privately owned. Naviga-
tion differentiates between shallow draft
operations, normally barges and other
vessels operating on the inland system, and
deep draft operations, normally coastal ports
and ocean-going vessels. Shallow draft is
defined as 14 feet or less, while deep draft
is defined as 14 feet or more.

Public ports authorities, by and large, are
state and local entities whose facilities are

34 Managing Inventory as “Push” Comes to “Pull,” Cass Information Systems, National Press Club, June 1996.
35 1993 Commodity Flow Survey State Summaries, Bureau of Transportation Statistics, U.S. Department of Trans-

portation, September 1996.
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financed through lease payments, operating
revenues, or bonds. They are quasi-public in
nature because while the agency or authority
itself is run by elected or appointed officials,
port properties, such as terminals, ware-
houses, staging areas, and intermodal trans-
fer facilities, often are leased to and operated
by private companies. While it is estimated
that there are about 204 deep draft public
ports in the U.S., most of the nation’s inter-
national commerce tonnage moves through
the 25 largest.

Domestic Waterways
The nation’s domestic waterway system is

comprised of more than 25,000 miles of
navigable waterways. Shallow draft operations
occur on about 11,000 miles of inland river
system primarily located in the central U.S.
The principal arteries for this system include
the Mississippi River and its tributaries, the
Gulf Intracoastal Waterway, and the Colum-
bia-Snake River System in the Pacific North-
west. The Mississippi’s tributaries include
the Ohio, Illinois, Missouri, Arkansas, and
Tennessee Rivers. The Tennessee/Tom
Bigbee Waterway provides water access in the
Southeast. These systems connect to the Gulf
of Mexico ports of New Orleans, Louisiana
for the Mississippi and Mobile, Alabama for
the Tenn/Tom. The Columbia-Snake’s port
access is at Portland, Oregon.

These waterways are critical links in the
movement of dry and liquid bulk commodi-
ties. Half the nation’s export grain, 20
percent of its coal, and 30 percent of its
petroleum products use our river system

to get to market.36  For international trade,
about 95 percent of the goods, on a volume
basis, enter or leave the U.S. by ship.37

In looking at the roughly 2 billion tons of
domestic and international goods moved by
water, low value, high volume raw materials
clearly dominate. More than 93 percent of
domestic water cargo, and about 90 percent
of international water shipments, are bulk
hauls. This means that less than 7 percent
of domestic moves and about 10 percent of
international freight are general cargo ship-
ments. For international general cargoes,
about 80 percent — 80 million tons — is
containerized freight. It is these containers
that account for about 70 percent of the
freight moved in U.S. rail/truck intermodal
shipments (see profile on Intermodal).

For domestic water shipments, petroleum
accounts for 43.4 percent of the volume,
while crude materials are 16.7 percent and
coal, 14.2 percent — almost 75 percent of
total tonnage. Food and farm products have
a 11.6 percent share; chemicals and related
products another 6.6 percent. All other
commodities make up the remaining
7.5 percent.38  Crude materials include such
commodities as nonmetallic minerals, ore,
forest and lumber products, sand, stone,
rock, iron ore and scrap, as well as pulp and
waste paper. These volumes are about evenly
split between goods moving in domestic
commerce and those moving in global trade.
In 1995, this division was 51.2 percent for-
eign and 48.8 percent domestic. For 1994,
it was 50.4/49.6 percent. 39

Looking at domestic commerce, different
commodities dominate different segments of

36 Charting New Horizons, 1995 Annual Report, The American Waterway Operators.
37 A Report to Congress on the Status of the Public Ports of the United States 1992-1993, Office of Ports and Domestic

Shipping, Maritime Administration, U.S. Department of Transportation, October 1994.
38 U.S. Army Corps of Engineers, Waterborne Commerce of the United States, Calendar Year 1994, Part 5.
39 U.S. Army Corps of Engineers, Navigation Data Center, Internet Home Page.
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Tonnage Profile of U.S. Freight Moved by Water

% OF TOTAL
WATER TRADE

1995

1994

1993

1992

1991

1990

Import Export Internal Local Coastwise Lakewise Intra
Foreign Foreign Domestic Domestic Domestic Domestic Territorial

30.0 21.2 27.7 N/A 11.9 5.1 N/A

32.5 17.8 28.0 3.8 12.5 5.1 0.3

30.4 19.4 28.5 3.5 12.8 5.2 0.2

27.4 21.1 29.1 3.6 13.3 5.0 0.2

26.5 21.9 28.7 4.9 14.0 3.6 0.2

27.7 20.4 28.7 3.9 13.7 5.0 0.2

SOURCE: U.S. Army Corps of Engineers, Waterborne Commerce of the United States, Calendar Year 1994, Part 5, and A Report to Congress on the Status of the Public Ports
of the United States 1992 – 1993, Office of the Ports and Domestic Shipping, Maritime Administration, U.S. Department of Transportation, October 1994.
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Petroleum

Coal

Crude Materials

Food and Farm Products

Chemicals and Related
Products

Total

% of Tonal % Internal % Coastwise % Lakewise % Intraport % Intra-
Domestic Tonnage Tonnage Tonnage Tonnage Territorial
Tonnage Tonnage

38.3 26.0 75.5 1.8 52.1 95.0

21.0 29.5 4.2 20.2 16.4 Negligible

20.1 17.5 5.8 74.3 13.4 0.6

8.5 13.5 3.1 0.4 0.5 0.3

7.1 8.5 5.8 0.1 11.8 1.8

95.0 95.0 94.4 96.8 94.2 97.7

Commodities Moved by Water in Domestic Trade

SOURCE: U.S. Army Corps of Engineers, Waterborne Commerce of the United States, Calendar Year 1994, Part 5.
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SOURCE: U.S. Army Corps of Engineers, Waterborne Commerce of the United States, Calendar Year 1994, Part 5.

the nation’s rivers and waterways. Coal and
petroleum are more than half of the inland
river freight — about 55 percent.  Petroleum
is the major commodity moving in coastwise
trade — more than 75 percent of the ton-
nage, intraport or local trade — 52 percent,
and intraterritorial — 95 percent.  Crude
materials account for about three-quarters,
and coal for one-fifth, of the volumes moving
on the Great Lakes — totaling about
95 percent of the lakewise traffic.

Ports
In 1994, international freight tonnage

was split about 59 percent imports and

41 percent exports. The largest source of
imports — 67.8 percent — was petroleum
and petroleum products. The largest U.S.
exports were food and farm products —
34.3 percent, coal — 18.3 percent, and
chemicals — 11.3 percent.40

Because of the different values and ton-
nages for general and bulk cargoes, each
yardstick — value and volume — creates a
different list of leading ports. As noted
earlier, general cargoes generally have a value
of $1.05 per pound, while bulk cargoes’
value is set at 6 cents per pound.41

Based on value, the top five U.S. ports for
international traffic are: Long Beach, CA;
Los Angeles, CA; New York/New Jersey;

40 U.S. Army Corps of Engineers, Waterborne Commerce of the United States, Calendar Year 1994, Part 5.
41 National Transportation Statistics 1996, Bureau of Transportation Statistics, U.S. Department of Transportation.
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Based on Volume Based on Value

South Louisiana, LA Houston, TX

Houston, TX New Orleans, LA

New Orleans, LA South Louisiana, LA

Corpus Christi, TX Port Everglades, FL

Port Arthur, TX Jacksonville, FL

RANKING

1

2

3

4

5

Based on Volume Based on Value

Long Beach, CA Long Beach, CA

Los Angeles, CA Los Angeles, CA

Seattle, WA Seattle, WA

Portland, OR Oakland, CA

Tacoma, WA Tacoma, WA

RANKING

1

2

3

4

5

On the Gulf coast, the top five international ports are:

On the west coast, the top five international ports are:

Based on Volume Based on Value

Hampton Roads, VA New York/New Jersey

New York/New Jersey Hampton Roads, VA

Baltimore, MD Charleston, SC

Philadelphia, PA Baltimore, MD

Savannah, GA Miami, FL

RANKING

1

2

3

4

5

On the east coast, the top five international ports are:
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Seattle, WA; and Houston, TX. Based on
volume, the top five are: South Louisiana,
LA; Houston, TX; New Orleans, LA; Hamp-
ton Roads, VA; and, New York/New Jersey.42

The domestic and international water carri-
ers which operate over this infrastructure
each have distinct operating profiles. For
domestic shallow draft shipments, the most
common operators are the barge carrier for
dry bulk goods and tankers for liquid bulk.
For deep draft trades, domestic and interna-
tional, dry bulk goods use bulk ships. Liquid
bulk moves in ocean-going tankers. General
cargoes move in container ships or break bulk
ships. Ocean-going barges also are used to
transport these commodities.

Barges, which haul large quantities of
freight, mostly operate on the inland river
systems. They generally carry dry bulk goods,
but can transport liquid bulk shipments as
well. A single barge holds about 1,500 tons,
which is the equivalent of 15 100-ton rail cars
or 60 25-ton trucks. On the Upper Mississippi
and Ohio Rivers, there are normally 15 barges
in the standard “tow” or operating unit. On
the lower Mississippi River, 40-barge tows are
not uncommon. Barges compete with railroads
for goods like coal and grain.

Tankers, both barge and ship, are used
to carry liquid bulk shipments, most often
petroleum and chemicals. The Gulf Intracoastal
Waterway and Gulf of Mexico are their main
routes. However, they also operate along the
west and east coast. While liquid cargoes can be
moved by rail, the competition between these
two —tanker/rail — is less intense than between
dry bulk barges and railroads.

U.S. law requires that all ships which operate
in domestic commerce or between the U.S.
mainland and our possessions and territories be

U.S. built and owned, be registered in the
U.S., and their crews be U.S. citizens (with
some exceptions). These requirements are
known as the Jones Act. Similar rules apply to
airline operations.

However, these construction, ownership,
and crewing rules do not apply to international
maritime commerce. In fact, U.S.-flag carriers
carry less than 4 percent of U.S. waterborne
bulk tonnage and about 16 percent of the
higher value liner goods.43 At present, there
is only one major U.S.-flag maritime liner
carrier—Sea-Land Services.  In 1997, the
other major U.S.-flag liner carrier—APL
Limited—was sold to Neptune Orient Lines,
a Singapore-flag carrier.  However, APL does
continue to operate some U.S.-flag ships.

International Cargoes
For international bulk cargos, dry bulk

ships are used to move commodities like
grain, scrap iron, and waste paper. Like
domestic operations, tankers are used to
move goods like petroleum and chemicals.
These operations are distinct from general
cargo carriers.

General cargo carriers use liner ships to
move containers and break bulk ships to
move other general cargoes. Because about
80 percent of general cargo moves in con-
tainers, liners are the most common type
of ship used to transport these higher value
goods. Break bulk ships are used for non-
containerized freight or for mixed loads
where containerized and non-containerized
freight is being hauled.

In looking at where these carriers operate,
different major trade lanes emerge depending
on whether the yardstick is tonnage or cargo
value. Based on tonnage are major trading

42 AAPA Advisory, September 2, 1996, American Association of Port Authorities.
43 U.S. Maritime Administration Home Page.
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partners are Japan, Venezuela, Mexico,
Canada, and Saudi Arabia. Based on value,
these partners become: Japan, China,
Taiwan, Germany, and South Korea.44

Overall, there is substantial federal involve-
ment in and oversight of waterborne com-
merce. As mentioned earlier, there are the
infrastructure and safety activities of U.S.
Army Corps of Engineers and the U.S.
Coast Guard as well as Jones Act or cabotage
requirements for vessels operating in U.S.
domestic service. In addition, the Maritime

Administration of the U.S. DOT manages
a subsidy program for the U.S.-flag fleet to
help them compete more effectively in inter-
national trade. MARAD also helps promote
ship construction in U.S. facilities.

The federal government also oversees
certain economic activities of water carriers.
Prior to the sunset of the Interstate
Commerce Commission in 1995, about
10 percent of barge traffic was subject to
ICC economic regulatory controls. However,
as a result of the sunset legislation, these goods

SOURCE: A Report to Congress on the Status of the Public Ports of the United States 1992 – 1993, Office of Ports and Domestic
Shipping, Maritime Administration, U.S. Department of Transportation, October 1994.

44  A Report to Congress on the Status of the Public Ports of the United States 1992-1993, Office of Ports and
Domestic Shipping, Maritime Administration, U.S. Department of Transportation, October 1994.
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SOURCE: A Report to Congress on the Status of the Public Ports of the United States 1992 – 1993, Office of Ports and Domestic
Shipping, Maritime Administration, U.S. Department of Transportation, October 1994.

were deregulated. The remaining 90 percent of
barge traffic never was under federal economic
regulatory controls.

For international operations, the Federal
Maritime Commission allows carriers, U.S. and
foreign-flag, to engage in collective ratemaking
subject to certain restrictions. The FMC
requires that these collectively set or conference
rates be filed with the agency in tariff formats.

It also mandates the public disclosure of the
essential terms of all business contracts between
carriers and their corporate customers. In
addition, the agency allows carriers to operate
collectively outside a conference structure
through vessel sharing agreements.

Until 1995, the FMC oversaw the rates of
carriers operating in the domestic off-shore
trades, which serve Alaska, Hawaii, and the
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U.S. possessions and territories. These
include Puerto Rico, the American Virgin
Islands, Guam, American Samoa, and the
Northern Mariannas. This authority was
transferred to the Surface Transportation
Board and its more market oriented regula-
tory system as part of ICC Sunset legislation.
At present, there are legislative efforts under-
way to loosen the FMC’s economic control
over international shipping including provi-
sions which would allow shippers and carriers
to enter into confidential contracts.

Role of Information Technology
In addition to government, technology plays
a very important role in water commerce.
Beside the crucial roles played by sonar, Global

Positioning Satellites, and other technologies
for navigation and weather conditions, com-
puters play an important role in the efficient
routing and processing of freight. For interna-
tional freight, especially the higher value
containerized freight, the communications
systems developed by U.S. Customs Service
and carriers’ land based interchange partners,
as discussed earlier, also allows goods to more
efficiently. Also, there are voluntary public/
private organizations, such as Terminal Opera-
tors Port Authorities Subcommittee (TOPAS),
which create EDI implementation guidelines
to help standardize the waterside partners in
these electronic communications. However,
for the movement of lower value bulk goods,
use of this technology is less wide spread.

45 1993 Commodity Flow Survey State Summaries, Bureau of Transportation Statistics, U.S. Department of Trans-
portation, September 1996.

46 National Transportation Statistics 1996, Bureau of Transportation Statistics, U.S. Department of Transportation.
47 Transportation in America 1995, Eno Transportation Foundation, Inc.

Air Cargo
Air freight service is complex and diverse.

Like water carriers, air carriers must have
intermodal terminals and access links to
serve their customers. Trucks are air freight’s
most common connection to its origins and
destinations. Third parties, especially freight
forwarders, play an important role in how
service is marketed and procured particularly
in international markets.

In its simplest form, the decision to fly the
freight requires that the commodities being
shipped either are extremely valuable or time
sensitive because this mode is the most costly
way to transport goods. Air service spans a
variety of needs from delivering the overnight
business letter to expediting the shipment of
computers or other high tech equipment to
rushing fresh flowers and foods to market.

At present, the air freight industry accounts
for about 2.4 percent of nation’s freight bill by
value but only 0.02 percent of this total based
on volume.45 Its revenue ton-miles have almost
tripled from 7.9 billion in 1980 to 21.5 billion
in 1994.46 If package express services (truck/air
intermodal) are included in these totals, the air
cargo industry’s market share by value has
increased from 1.9 percent in 1980 to
4 percent in 1994.47

Like trucking and maritime, there is a high
degree of federal involvement in the air
industry’s infrastructure. The Federal Aviation
Administration certifies equipment, sets operat-
ing requirements, provides capital assistance to
airports, and operates the nation’s air traffic
control system. In addition, like maritime
ports, airports require modal connections.
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The majority of the traffic moves through
public airports which are really quasi-public
in nature because while the airport itself is run
by locally elected or appointed officials, the
operations these properties, such as terminals,
warehouses, staging areas, and intermodal
transfer facilities, often are leased to and
operated by private companies.

Types of Air Freight Services
There are several ways to categorize air

freight operations. One way is to divide
services into express, mail, charter, and
scheduled. Another is to sort them by the
degree to which they are expedited — very
time sensitive/less time sensitive — and
whether they are transported by integrated

and non-integrated entities. This second
scenario, in essence, divides air freight into
two categories — package express which are
the very time sensitive expedited cargoes
moved by integrated carriers, and more
traditional air freight shipments which are less
time sensitive hauls moved by non-integrated
carriers. Non-integrated operations often
involve a variety of parties, such as carriers
and intermediaries, to complete the move.

Under the first scenario, freight is sorted by
functional type. Express carriers offer time cer-
tain services to more than one customer on a
time-certain basis. Federal Express and United
Parcel Service are examples of these types of
carriers. Mail carriers transport letters and
packages tendered by the U.S. Postal System.
Charter carriers sell space on a planeload basis
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to meet a specific market need. Scheduled car-
riers operate planes over certain routes at fixed
times. Passenger airlines, such as American and
United, are examples of this market segment.

By these definitions, express carriers account
for more than 60 percent of the domestic U.S.
air freight industry, with scheduled carriers
comprising the next largest segment — about
25 percent. Charter operators account for less
than 1 percent, with mail carriers hauling the
remaining market share, about 12 percent.48

Under the second scenario, an expedited
shipment is one weighing less than 10,000
pounds that is delivered within four days.
It includes shipments that could be moved
by less than truckload carriers but not those
which would be moved in planeload or truck-
load lots. Many move on a time-definite basis,
with delivery promised on a specific day or,
even more precisely, at a specific time. Time
variable shipments are those where no delivery
date is specified.

An integrated carrier is one that controls all
aspects of the transportation. FedEx, UPS,
and other package express carriers would fall
into this category. An independent freight
forwarder or truck line as well as a scheduled
air line would be a non-integrated carrier since
they do not have control the full range of
transportation services.

Using these yardsticks, integrated carriers
generated 96.4 percent of revenues and
97.5 percent of the volume for expedited
shipments in 1993. In looking at these ship-
ments in terms of whether they moved under
time-definite or time-variable requirements,
time variable is still the predominant way to
move these goods, but time-definite is
clearly the preferred way to move high

value shipments. In 1993, expedited
time-definite shipments accounted for only
9.3 percent of the industry’s tonnage, yet it
generated 36.7 percent of its revenues.49

As the air cargo industry increasingly sells
second day and third day delivery of goods, an
interesting anomaly is developing for certain
markets. Operating costs dictate that most of
these goods will “fly” to their destinations in
trucks operating on the nation’s highways.
The shipper is willing to pay the higher rates
of air service even when goods are moved by
truck because of the air freight industry’s
ability to deliver on time and damage free.

To illustrate, on a 350-mile route, a high-
cube truck hauling a 53-foot trailer can haul
about 40,000 pounds of cargo for about
$1.25 per mile or $437.50. To move a
41,000 pound payload in a 727-100F air-
plane the same distance, the transport cost
jumps to about $15 per mile or $5,250.50

Even overnight shipments in certain short-
distance traffic lanes move by road. Over the
past 20 years, the number of “truck flights”
has increased from about 400 per week to
almost 16,000 per week. In certain U.S.
market segments, air cargo operators “fly” 10
percent or more of their cargoes by truck.51

Because trucks are the most common con-
nection to their origins and destinations, the
air cargo industry shares many of trucking’s
concerns and issues. However, trucks and air
freight carriers also compete for traffic. Where
trucks and railroads compete for the lower
value goods transported by truck, trucks and
air carriers compete for higher value freight
moved by commercial motor vehicle. For
international shipments, there is very little
competition between air lines and maritime

48 Boeing 1996/1997 World Air Cargo Forecast, Boeing Commercial Airplane Group Marketing, October 1996.
49  Statistical Spotlight, MGI Cargo Analyst, January/February 1995.
50 Statistical Spotlight, MGI Cargo Analyst, January/February 1995.
51 Boeing 1996/1997 World Air Cargo Forecast, Boeing Commercial Airplane Group. Marketing, October 1996
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carriers. To the extent competition exists, it
is for the highest value goods moved by con-
tainer ships (see profiles of the other modes).

Although air freight service has been avail-
able since the 1920s, the industry, as it is
known today, has its roots in the Airline
Cargo Deregulation Act of 1977. Like the
revolution which occurred in the intermodal
industry, today’s air freight services began
with the ending of federal economic regula-
tory controls. Freed of these governmental
restrictions, carriers experimented with rate
and service packages that created new busi-
ness opportunities.

Like air passenger service, the federal gov-
ernment continues to regulate safety for air

cargo operations. This control covers equip-
ment and maintenance as well as operations.
In addition to USDOT’s Federal Aviation
Administration, the International Air Trans-
port Association and the International Civil
Aviation Association have promulgated oper-
ating and other standards that must be
obeyed. IATA is a self-policing industry
group, while ICAO is a United Nations’s
agency with a similar mission.

Technology and information systems have
played a critical role in this industry. Because
of the premium placed on service as well as
timeliness of information, the air cargo indus-
try has been a pioneer in using EDI and
other technologies to track and quickly move
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shipments. Like the maritime industry, air
cargo carriers, their customers, and third par-
ties have developed information sharing data

Pipelines
Pipelines are an important but often over-

looked part of our national transportation
system. They are important because of the
significant quantities they move, more than
10 percent of total freight volume. They are
overlooked because the goods they move are
mostly low value and energy-related. Pipeline

bases which improve their ability to move
goods quickly through the supply chain.

commodities have a value of between 6 and
9 cents per pound and account for less than
3 percent of the nation’s freight bill.52

Unlike trucking which carries a wide array
of freight, pipelines generally transmit natural
gas, crude oil, and petroleum products. Some
hazardous liquids such as anhydrous ammo-

52 National Transportation Statistics 1996, Bureau of Transportation Statistics, U.S. Department of Transporta-
tion.
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nia and carbon dioxide also are moved.
Like the railroads, pipeline rights of way and
equipment are privately owned and operated.

The national pipeline network is extensive -
about 2 million miles. The network for
interstate natural gas pipelines spans about
250,000 miles, while the crude oil and petro-
leum product system totals about 200,000
miles. The interstate natural gas network is
supported by 100,000 miles of intrastate
pipelines and 1.4 million miles of gathering,
distribution, and storage pipelines.53 Crude
oil gathering and trunk lines total 112,990
miles, while finished product trunk lines
account for 86,033.54

The transmission of natural gas, which
accounts for 25 percent of the nation’s en-
ergy supply, is the lion’s share of this indus-
try.55 About 30 pipeline companies transport
more than 90 percent of the natural gas sold
in interstate commerce.56

The nation’s crude oil and finished petro-
leum product pipelines generated more than
half of the ton/miles for their commodities
in 1994 — 56.5 percent. Water carriers were
responsible for 39.3 percent of total ton/
miles, with trucks and railroads carrying
2.7 and 1.5 percent respectively.57

Gas and oil pipelines are very similar, with
the greatest operational difference being the
methods used to moved the goods within
their systems. Gas pipelines use compression.
Oil pipelines use pumps to transport their
crude and finished liquid products. Both
pump and compressor stations as well as
pipes and retention vessels must be consis-
tently monitored to prevent infrastructure

53 Natural Gas Pipelines The Safe Route to Energy Security, Interstate Natural Gas Association of America.
54 Fact Sheet: U.S. Oil Pipe Line Industry, Association of Oil Pipe Lines.
55 Going The Extra Mile for Safety, Interstate Natural Gas Association of America.
56 Natural Gas Pipelines The Safe Route to Energy Security, Interstate Natural Gas Association of America.
57 Fact Sheet: U.S. Oil Pipe Line Industry, and 1994 Shifts in Petroleum Transportation, Association of Oil Pipe Lines.
58 EPA Office of Compliance Sector Notebook Project, Profile of the Transportation Industry, Office of Compliance,

Office of Enforcement and Compliance Assurance, U.S. Environmental Protection Agency, December 1996.

failure and protect against accidents. For
liquid pipelines, pumping stations are located
at 50 to 70 mile intervals.

Most pipelines are categorized as gathering,
trunk/transmission, or distribution. Gather-
ing pipelines use flowlines. Small diameter
flowlines are owned by the producer and
connect individual gas or oil wells to central
treatment, storage, or processing facilities lo-
cated in the field. Larger diameter flowlines,
normally owned by the pipeline company,
connect these field facilities to the long dis-
tance, large pipe trunk or transmission lines,
what we commonly call pipelines. In some
cases, wells are connected directly to larger
flowlines or pipelines.

For gas shipments, these pipelines move
the commodities to city utilities and other
customers for distribution. Utilities use
a distribution network of flowlines and
metering facilities to serve their commercial,
industrial, and residential customers.

Crude oil pipelines carry product from the
field to the refinery for processing. Once
refined, products like kerosene, gasoline,
home heating oil and jet fuel, are carried
from the processing plant to market in prod-
uct pipelines. As with crude oil and gas pipe-
lines, gathering and distribution flowlines
complete the distribution process.58 About
26 percent of all oil pipeline mileage is
gathering/distribution flowlines.

Crude oil and finished product pipelines
are mirror images of each other. Where crude
lines start with the smaller gathering flowlines
and increase in pipe size until they reach the
refinery, the product lines start from the
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59 Oil Pipelines of the United States: Progress and Outlook, Association of Oil Pipe Lines, August 1991.
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refinery in large trunk pipelines and decrease
in pipe size to smaller distribution flowlines
until they reach the customer.59

Pipelines are subject to safety and economic
regulatory controls. Safety oversight is
performed by the U.S. Department of
Transportation’s Office of Pipeline Safety
(OPS), which is part of the Research and
Special Projects Administration. Safety stan-
dards encompass design, construction, opera-
tion, and maintenance. There is an on-going
effort to make regulatory and compliance
programs more performance oriented and
risk based. As a result of the Accountable
Pipeline Safety and Partnership Act of 1996,
OPS can approve risk management demon-
stration projects where operators are allowed
to substitute risk management plans for
compliance with minimum federal safety stan-
dards as long as the management plans meet
or exceed federal minimum requirements.

The Federal Energy Regulatory Commis-
sion administers the industry’s economic

regulatory controls. Like other transport in-
dustry segments, these controls are being
loosened to allow greater competition among
energy suppliers. This increase in competition
is allowing companies to create varied price
and service options. It also is allowing com-
panies to limit their market participation so
that instead of being full service companies
—exploration, commodities at well head or
refinery, transportation, etc. — they can
choose the segment or segments that best
suit their market strengths.

As in the other modes, information
technology plays a very important role in
the monitoring and transmission of these
commodities. The industry has invested heavily
in computer technology because of the safety
issues associated with the movement of oil,
chemicals, and gases. Increasing customer
sophistication about energy demands and
usage is another factor driving industry
investment in computer and other
information technologies.
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the forces of change at work today as well as
identify those which will shape tomorrow.

As with all segments of society, logistics and
transport can expect more customer demand
for increasing levels of performance under
tighter deadlines with slimmer margins for er-
ror. This section of the freight study attempts
to explore some of the other forces that are
influencing logistics and transportation. The
study will look at some of the infrastructure,
operational, regulatory, and institutional
forces shaping freight movement in the U.S.

The operational and modal profiles
created in this study show how global
competition and the technology revolution,
as well as other forces, changed U.S. busi-
ness and manufacturing. They highlight the
key roles logistics and transportation play in
the safe and efficient sourcing, transporting,
and distributing of the goods and materials
our economy produces. Maintaining and
enhancing the world class transportation
system the U.S. currently enjoys also
requires us to understand and address

New Connections
Sometimes, one of the best ways to see

where we are going is to look at how far we
have come. Prior to the Intermodal Surface
Transportation Assistance Act of 1991, there
was very little communication between the
planners and builders of our public infrastruc-
ture and the freight community. ISTEA
began to bridge this gap when it required
state departments of transportation and met-
ropolitan planning organizations to consider,
among a number of factors, freight and the
impact of their actions on commerce.

This action began to connect those
responsible for goods movement and those
responsible for our roads and bridges. In a
world where performance was once measured
by how well the roads and bridges meet peak

passenger demand, how well they accom-
modate home to work trips, and what is the
functional condition of this infrastructure,
a new dialogue began between the private
and public sectors.

Local business development groups and
others recognized they needed the support
of public planning officials to develop the
transport infrastructure necessary for their
companies, and the economies they create,
to stay competitive in an increasingly global
marketplace. This dialogue has not always
been easy and has met with different degrees
of success. The following are examples illus-
trating how the new connections within the
public and private sectors are able to work
together effectively:
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ISTEA Success Stories
Greater Inland Port of Columbus, Ohio

Forming an alliance of the local metropolitan
planning organization, chamber of commerce,
and Ohio State University (OSU), the City of
Columbus identified its transportation strengths
and began to market them as the Greater Inland
Port of Columbus, Ohio. This effort involved the
creation of a free trade zone, manufacturing facili-
ties located on or near intermodal freight facilities,
and a public planning process that seeks commer-
cial sector input. One of its first efforts was to iden-
tify how congestion at major freight centers af-
fected Columbus’s ability to deliver efficient com-
mercial transport services. Using ISTEA funds, a
study by OSU estimated that congestion in the
Ports of Los Angeles and Long Beach added $5
million annually to Columbus’ transport costs.

Kansas City Intermodal Freight Study
Seeking to retain and enhance Kansas City’s
position as the nation’s second largest rail/truck
intermodal interchange center, the local chamber
of commerce and the Mid-America Regional
Council (the area’s metropolitan planning organi-
zation), undertook a study that analyzed and
identified infrastructure improvements in the area
which would be most beneficial to this goal. Like
Columbus, this study was funded by the Missouri
and Kansas departments of transportation
through their ISTEA funds.

The Intermodal Freight Study analyzed the differ-
ent parts of the metropolitan area and came up
with an infrastructure investment program which
improved access to and from the various intermodal
facilities. It also identified projects and activities
that facilitate the flow of freight traffic between parts
of the city as well as through the region. It identified
both short-term and long-term freight projects.

60  The Network’s associations include the American Association of Port Authorities, American Trucking Associations,
Association of American Railroads, Cargo Airline Association, Intermodal Association of North America, National Asso-
ciation of Manufacturers, National Industrial Transportation League, and National Private Truck Council.

Heartland Freight Coalition (HFC)
Kansas City followed this study, which was com-
pleted in Spring 1995, with another cooperative
effort know as the Heartland Freight Coalition.
Founded in October 1995, HFC is a group of
private sector interests and local public officials
who meet on a regular basis to discuss area
freight needs, as well as assess the progress of
freight infrastructure projects and other initiatives.

Using the Intermodal Freight Study as a
baseline, the HFC has suggested improvements
to the plan to improve regional freight mobility.
It also helped to identify a series of low-cost,
low-tech “jump start” programs which would
make modest improvements to transportation
infrastructure that would yield appreciable
freight benefits. These projects included activi-
ties like turning lanes, turning widths, signage to
and from intermodal facilities, and installation of
traffic lights. The adoption of short-term, small
to moderate cost projects helped to solidify
private sector support for the coalition.

In its early days, the HFC received technical
assistance from the Freight Stakeholders
National Network to create effective public/
private dialogue on how to include freight in
public transportation planning. The Network is
a group of eight national freight oriented trade
associations working with the U.S. Department
of Transportation and its Federal Highway
Administration. Its goal is to create local coali-
tions dedicated to achieving better regional
freight mobility and HFC was one of its first
efforts. The national group recently produced
resource materials which can help public and
private interests in areas concerned with freight
mobility form their own local coalitions.60
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New Alliances Coast to Coast
Cities like Chicago, New York, Los Angeles,
Long Beach, St. Louis, New Orleans, Houston,
Philadelphia and others across the nation are
beginning to forge the alliances with the private
sector. They seek to assure that public infra-
structure planning and investment activities ad-
dress freight mobility needs and are aware of re-
lated private sector investments. These alliances
are being complemented by those between the
states and the private sector on planning and
infrastructure activities including elimination
of rail/highway grade crossing hazards. The
projects coming from these activities include Los
Angeles’s and Long Beach’s Alameda Corridor,
New Orleans’s Tchopatoulis Corridor, and
Houston’s Barbour’s Cut Intermodal Project.

61    National Transportation Statistics 1996, U.S. Department of Transportation, Research and Special Programs
Special Programs Administration and Bureau of Transportation Statistics.

In addition, the I-95 Corridor Coalition en-
compasses state departments of transportation
and other state and local governments from
Maine through Virginia. Using intelligent
transportation systems to increase mobility on
Interstate 95, these agencies are coordinating
their communications systems and sharing in-
formation to alert travelers as promptly as pos-
sible about traffic conditions.  They are working
closely with the U.S. DOT in these efforts.

Problems remain to be solved. However, with
varying levels of success, ISTEA’s intent to
foster public/private partnerships on infra-
structure planing and other activities is
being realized, and the transition to a more
intermodal, efficient national transportation
system is underway.

Challenges to be Met
1. Infrastructure

Population and Congestion
As new forces of change reshape the freight

industry, other factors also are at work affect-
ing infrastructure supply and financing. These
challenges include population increases, the
process of building infrastructure, and the
vital need for financial resources to repair and
augment the current supply of public trans-
portation facilities. Each factor will play a role
in how efficiently and safely freight moves.

Regarding population, current transporta-
tion resources have and will continue to serve
a growing population that needs mobility
both for themselves and the goods and ser-
vices which support their lifestyles. Based on
past experience, transport demand could sig-
nificantly exceed projected population gains.

According to the U.S. Census Bureau,
there will be an increase of 60 million citi-
zens between the years 1990 and 2020—a
24 percent gain in population. This 24 per-
cent rise in population will not necessarily
translate into a similar jump in the demand
for transport services. It could result in
much higher demands for these services.

Consider what happened the last time we
added 60 million citizens. It happened be-
tween 1965 and 1992 when U.S. population
rose by 61 million or 31 percent. During the
same period, the total number of freight tons
in the economy increased 63 percent, while
the number of freight ton miles traveled ex-
panded by 52 percent and the number of freight
ton miles per person increased 37 percent.61

Another way of looking at the impact of
population growth is to use vehicle hours
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General Trends

Today

Tomorrow

Operational

Increasing demand for goods
and services under tighter
performance standards in
more difficult operating
environments

Greater emphasis on seamless
services and shipment's ability
to move efficiently regardless
of mode

Continued integration of
transportation and supporting
information systems into
production processes under
increasingly stricter perfor-
mance standards

Greater use of information
technology to manage and
improve logistics systems

Regulatory

Changing emphasis of
economic regulatory controls
to safety and environmental
regulations

Increasing interest
in negotiated rulemaking and
consensus solutions to
problems

Greater government and
industry interest in multina-
tional standards and require-
ments to facilitate international
trade and meet other social
goals

Increased emphasis on seeking
cooperative solutions to
problems

Institutional

Greater government interest
in funding flexibility and
performance standards as an
alternative to more traditional
financing and control
measures

Greater interest in
intermodalism and other
solutions that will allow
public sector transport
investments to provide the
greatest return in terms of
overall system mobility

More coordination among
public and private sector
interests

Ongoing efforts to reinvent
government at all levels and
to create efficient public/
private partnerships to
advantage U.S. role in global
commerce

Infrastructure

Increasing levels of congestion
in ever larger areas of the
country

Rising infrastructure costs
due to more complex social/
environmental/program
requirements

Continuing deterioration of
physical plant with a replenish-
ment rate that does not meet
current or future needs

Less mobility within increas-
ingly sprawled urban/suburban
areas increasing costs for
facilities and longer timelines/
stricter standards for comple-
tion of projects

Greater use of information
technology to reduce demand
for additional capacity
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of delay that occur each day. Between 1985
and 1993, delays jumped 41 percent in the
Washington, DC area, 39 percent for Greater
New York City, 30 percent for Metropolitan
Chicago, 21.5 percent for San Francisco, and
16 percent for Los Angeles.62

While it is difficult to predict whether his-
toric rates of growth will repeat themselves,
it is not unreasonable to anticipate that an
increasing population will continue the trend
toward more consumption of both domesti-
cally and internationally produced goods
possibly at rates higher than projected popu-
lation growth. These growth projections also
hold interesting ramifications for congestion
and environmental mitigation efforts.

Congestion and population have other
impacts as well. As major cities become
increasingly congested, new population
centers are created with competing demands

for transportation infrastructure. The growth
in the last 20 years of cities like Phoenix,
Atlanta, Dallas/Fort Worth, and Miami are
examples of how shifting populations reshape
transportation infrastructure needs.  In addi-
tion, there is the growth which occurred in
and between the suburbs of major cities—
the so-called outer beltway and cross-beltway
economies. These patterns focus develop-
ment on the fringes of major areas and are in-
dependent from the activities of the core city.
These changes are occurring at times when
traditional urban centers are requiring equal
amounts of attention to stretch the useful life
of their aging transport systems. Whether
road, bridge, or transit, demand is going to
outstrip supply for the foreseeable future.

In assessing the future forces of change
affecting infrastructure, population shifts
and the need to provide new capacity while

62    National Transportation Statistics 1996, U.S. Department of Transportation, Research and Special Programs
Special Programs Administration and Bureau of Transportation Statistics.

Increased Population

Today

Tomorrow

Infrastructure

Increasing levels of
congestion in ever
larger areas of the
country

Decreasing area
available for
traditional solutions

Growing need for
technology to
better manage
congestion in ever
more sprawled
urban/suburban
areas

Operational

Expanding peak use
of infrastructure

Increasing emphasis
on coordination
of freight and
passenger opera-
tions to maximize
system efficiency

Regulatory

Greater emphasis
on technology and
demand manage-
ment techniques to
meet congestion,
safety, and other
problems

Greater concern
with safety and
environmental rules
as population
struggles to do
more with fixed
land area

Institutional

Growing interest in
intermodalism and
other solutions that
yields public sector
transport invest-
ments the greatest
return in terms of
overall system
mobility

More coordination
among public and
private sector
transport invest-
ments as each side
continues stream-
lining processes and
personnel
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maintaining existing systems is just one
aspect. Population growth and the freight
demands its generates is another.  As noted
earlier, population growth can have signifi-
cant transportation impacts.

Infrastructure Investment
In addition to population growth, another

trend affecting the freight transportation is
the disparate processes used to invest in infra-
structure, in particular how these processes
are handled in the public and private sectors.
Traditionally, Federal, state, and local govern-
ments made capital investments along modal
lines with varying degrees of cooperation and
consultation.

On a federal level, transport infrastructure
investments are controlled by different trust
funds—air, land, and water. They have differ-
ent allocation formulae and requirements,
and mandate little, if any, consultation with
the other public systems outside their modes,
or with the private sector systems. Until
ISTEA, there was no clear Federal mandate
linking surface transportation investments to
freight needs.

Water and air freight activities are not
included in these efforts unless they are
identified as intermodal connections for the
National Highway System. In fact, air freight
facilities are identified only if they are on-
airport and are contained in the facility’s
master plan.

Under the Airports and Airways Trust
Fund, the Department’s Federal Aviation
Administration can deal directly with the
airports and can make payments to individual
facilities as long as the work is on an
approved master plan. Under the Highway
Trust Fund, revenues are collected from and
distributed to the states through formulae
administered by the Department’s Federal
Highway Administration. Since ISTEA,
certain of these funds are dedicated to local

government entities. The Harbor Mainte-
nance Trust Fund is administered by the
U.S. Army Corps of Engineers where
Congressionally approved projects are
selected after nonbinding consultation
with ports and other affected parties.

Addressing our nation’s ever larger backlog
of infrastructure demand has required the
public sector to take new approaches to
infrastructure financing. Among these
approaches have been innovative partnerships
with the private sector to improve the efficiency
and connectivity of our national transportation
systems.

Alameda Corridor, the largest and best
known of these efforts, is estimated to elimi-
nate 15,000 hours of delay per day caused
when cars wait for trains that block roadways
as they travel from the Ports of Los Angeles
and Long Beach to points across the nation.
Delay would be ended through the creation
of a 20-mile, high speed, suppressed, grade
separated right of way that eliminates more
than 200 current grade crossings.

In addition to improving mobility in the
Los Angeles Basin, this project has ramifica-
tions for all parts of the country as freight is
able to more quickly reach its destinations. As
noted earlier, a Ohio State University study
found that port delays were increasing trans-
portation costs for the Columbus, Ohio area
by $5 million annually.

Public/private partnerships are changing
how major public infrastructure projects are
being funded. The creation of federally
funded state infrastructure banks, the pro-
posed federal credit enhancement program,
as well as companion efforts in certain states,
are providing opportunities for coordinated
investment activities that would have been
either unthinkable, illegal, or extraordinarily
difficult a decade ago.

These new financing approaches are provid-
ing the mobility needed to assure the U.S.
remains an effective global competitor. They
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also are helping to forge a more common
vision about the needs of freight as well as
raising new issues and questions as to the
proper role of government in meeting
infrastructure needs. Transitioning from a
grant maker to a quasi-commercial banker
will shape and reshape traditional public
financing practices. Program successes and
failures will redefine the proper public sector
roles in these endeavors.

Investment Needs
The need for public/private partnering in-

creases as infrastructure costs and transport
demand exceeds anticipated public expendi-
tures. Industry experts estimate that there is

a $300+ billion investment shortfall for high-
ways and bridges alone. Increased demands
for aviation infrastructure and the need to
repair and replace inland waterway locks and
dams that are more than 50 years old signifi-
cantly add to this total. At current federal
investment rates, we face decades of unmet
needs. There are no new public sector or
legislative initiatives pending now or in the
foreseeable future which would deal with
this backlog.

As a result, repair and rehabilitation will
take on larger importance to assure the levels
of reliability needed for world class freight
transport services.  Preserving current
systems, many of which are at or very near
the end of their design life, will require both
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dollars and careful exploration of new and
emerging techniques and technologies. It is
through these innovations that we will be
able to better control repair costs and find
new ways to extend these systems’ useful life.

Dramatically rising cost is an important
element in understanding infrastructure
needs. In the case of roads and bridges, at
the heyday of building the Interstate High-
way System, the rule of thumb for highway
infrastructure costs was about $1 million to
build a mile of this high quality road. By the
mid to late 1980s, however, costs had risen
geometrically with the last 150 miles of the
Interstate system having an average cost of
about $30 million per mile.

This dramatic price rise reflects the high
price associated with creating and repairing
urban infrastructure, which is where the bulk
of this construction occurred. Driven by a
variety of factors ranging from compensation
for adverse community impacts, environmen-
tal mitigation, wage rates, to land values,
meeting city transportation needs is a
complex and costly process.

Actually the $30 million/mile estimate is
conservative. In the case of the Century
Freeway in Los Angeles, the price tag on this
17.3 mile long road was about $127 million
per mile. The total cost for the Alameda
Corridor is projected to be about $100 mil-
lion a mile. Boston’s Central Artery Project
has a price tag of more than $1.5 billion
per mile, and it is possible that the final
cost on this infrastructure project could
reach $2 billion per mile.

Given current budget and tax pressures,
indications are there will be no new public
investment program to close these investment
gaps. Streamlining federal procedures as well
as developing private sector partnering
opportunities may prove important in times
of constrained spending.

2. Operational
Looking at today’s market forces one of

the key change agents is the integration of
transportation into the production processes
and the partnerships between carriers, third
parties, and customers that is needed to make
this change a reality. Known by many names
— supply chain management, enhanced
logistics, integrated logistics—the intent is
to integrate and streamline the actions of
transportation into the production processes
in the same way that functions like product
design and manufacturing are controlled.

As logistics and supply chain management
become commonplace rather than state of the
art, newer techniques with different names are
beginning to emerge—demand chain, inte-
grated supply chain, and reverse logistics to
name just a few. In addition, there are indus-
try-specific initiatives like efficient customer
response and quick response that are being
used to leverage and amplify current efficien-
cies and time savings. As these become
successful and commonplace, newer bolder,
yet-to-be defined techniques will become state
of the art.

Exactly what form these future initiatives
will take remains to be seen. However, they
will share the current imperative to do it
faster, smarter, cheaper, and better. They will
be focused on shortening time/order cycles
and improving performance reliability. Im-
proving system reliability, including transport
system reliability, and focusing on doing it
right the first time every time will be their
guideposts as the world continues to
reinvent and refine manufacturing and
distribution processes and the transporta-
tion systems which support them.

Shipment Size
As larger portions of the freight community

scale back the amount of goods placed in a
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single order to a single destination, they will
be generating more orders of smaller sized
shipments at greater frequency. As a result,
freight interests can be expected to make
greater use of transportation infrastructure
including already stressed areas such as urban
and suburban population centers.

The one offsetting factor to help alleviate
this increase, as noted earlier, is the change
in the structure of inventory systems from
“push” to “pull”. Logistics’ ability to elimi-
nate inventory from the production process
has focused attention on how inventory is
treated generally, not just in transportation.
The traditional approach to inventory is called
“push.” Under a “push” scenario, a vendor
estimates, sometimes months in advance,
what its customers want. These estimates often
cover a range of outcomes. They are put into
production with finished goods sent to outlets
for sale and/or distribution centers for storage
and subsequent release.  Once distributed to
outlets, the customers buy the goods they
want. Unwanted and surplus goods are
repackaged and returned to the manufacturer
for subsequent disposal.

As an alternative to this “push” model,
many companies are designing their inventory
systems based on actual consumer demand.
Known as a “pull” system, inventory decisions
are made on what customers are actually buy-
ing. This more market-oriented approach is
possible because of the information revolution,
as well as innovative use of strategic alliances
with suppliers, transporters, and vendors.

Coordinated long-range planning among
shipper, carrier, consignee, and other partners
in the transport transaction is key to the
success of a “pull system.” As never before,
these independent entities are sharing strategic
operating information so that inefficiencies
throughout the movement of goods can be
eliminated. In the Just-In-Time delivery
revolution of the mid-1980s, each partner
worked on their individual business processes

and benefited from finding ways to operate
better without considering the impacts on
other entities. However, today, re-engineering
experts are focused on integrating each
partner’s processes to generate new savings.

Industry’s ability to more precisely predict
inventory needs will be an increasingly impor-
tant innovation in assuring that our transpor-
tation infrastructure will be able to keep pace
with the demands faced by U.S. business and
industry as they compete in a global economy.

In this context, there also is the ability for
certain segments of the freight community to
make large purchases of transport capacity.
While purchases will be for increasingly dis-
crete and smaller per facility loads of supplies
and finished products, these shippers, carriers,
and third parties will control freight flows
totaling hundreds of millions and possibly
billions of dollars.

As consolidations and strategic alliances
proliferate throughout transportation, there
will be more and more entities with this sort
of economic leverage. Some industry experts
have speculated that just as shippers, carriers,
and others routinely purchase truckload lots
of capacity, it will possible for these firms to
purchase service on trainload and shipload
bases.

Changing Market Patterns
Changes in market patterns also will play

a role. The trade patterns of today may not
necessarily be those of tomorrow. As new
markets emerge and old ones diminish or fall
away, transport services will adapt themselves
to business demands. Whether international
or domestic, production shifts will be
mirrored by transport shifts.

For example, as the production centers now
in the Pacific Rim move southwest from Japan
and Korea into the countries along the Indian
Ocean, the flow of international trade is
migrating to match these changes. Five years



64 U.S. Freight: Economy in Motion 1998

WHAT FORCES OF CHANGE ARE AT WORK?

63LaLonde: Ante Up, Traffic World, April 7, 1997.

ago, virtually all Pacific Rim trade moved
eastward to west coast U.S. ports. In the last
several years, the freight generated by these
Indian Ocean nations has made a Suez/
Atlantic link to the U.S. east coast ports
competitive. This means that depending upon
location, Pacific Rim countries will have a
choice routing shipments to the U.S. by
either West Coast or East Coast ports.
American ports once more identified with
European and South American traffic may
find increased business from this Indian
Ocean trade.

System Reliability
Within the last 10 to 12 years, the logistics

revolution has shrunk inventory levels to
from hours of goods on hand to minutes of
goods on hand. It also has all but eliminated
acceptable margins of error for nonperfor-
mance due to equipment failure, weather,
theft, loss, damage, traffic congestion, etc.
Logistics is increasing in popularity as a cost
control technique and spreading to ever
larger shares of the freight transportation
marketplace. Within the next 10 years, many
industry experts expect that 50 percent or
more of U.S. manufacturers will be using
these techniques and the improvements
which are expected to follow.

A recent survey of leading corporate trans-
portation professionals predicts that by the
year 2000 order cycle time will shrink to
69 hours from today’s level of 123 hours—a
44 percent performance improvement. Tran-
sit times are expected to drop from today’s
average of 57 hours from start to finished
product to 42 hours—a 26 percent decrease.
Those using just-in-time deliveries as part of
their logistics and supply chain management
strategies are expected to rise from the cur-
rent 16 percent to 47 percent, both inbound

and outbound—a jump of 194 percent.63

This means in that a major consideration in
choosing to retain or build manufacturing
sites is the ability of goods to move predict-
ability and damage-free. As one senior trans-
portation industry leader has noted: “It is not
so much that it takes 10 minutes or 30 min-
utes to cross the bridge; it is that it takes 20
minutes every day, every time.” As a result,
system reliability can be expected to play an
increasingly important role in decisions on
where the nation’s future manufacturing and
distribution centers will be located.

Competing in a Global Economy
The globalization of commerce has another

impact on traditional government freight
transport activities. Whether strategic alli-
ances like Sea-Land/Maersk, United/
Lufthansa, and Kansas City Southern/
Ferrocarriles Nacionales de Mexico or the
decision of U.S. companies to expand
globally (like UPS, FedEx, and the Wisconsin
Central Railroad) traditional definitions of
national carrier and geographic barriers are
blurring. As equipment and personnel are
used interchangeably in these operations,
they no longer are truly the province of a
single country, rather they become multina-
tional entities where seamless service
becomes “flag blind.”

As the role of the global marketplace affects
greater portions of our lives, worldwide
sourcing will play a greater role in where
business and industry decide to locate plants
and facilities as well as from whom they
decide to buy goods and services. Today, a
car can have its motor built in Canada, its
chassis in the U.S., its electrical system in
Mexico, and its seats and accessories in half
a dozen other places. Tomorrow, the mix can
be expected to be even more complicated,
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especially with the U.S. losing to Asia the dis-
tinction of being the world’s largest market.

Commerce’s increasing blindness to nation
of origin or flag has repercussions in several
areas including cabotage laws and defense
readiness. Cabotage laws require national,
in our case U.S., ownership, operation, and
manning of equipment used in either domes-
tic commerce. As commercial interests seek
arrangements based on flag-blind economic
interests, compliance will be harder to
achieve and there could be diminished
support for these rules.

3. Technology and Information
In understanding the forces of change

surrounding freight, a very important aspect
is the nature of the technologies being used
to improve transport system reliability in
times of increased congestion and con-
strained infrastructure. Computers and infor-
mation technology play an important role in
this effort. The success of the logistics revolu-
tion is due, in large part, to technology’s ever
faster ability to transmit freight’s supporting
information. It is this flow of information

which makes the speedier handling of freight
and inventory possible.

A freight system cannot move without sup-
porting information. Without shipping infor-
mation, a carrier has no way to track what is
moving where and when. Without product
data, businesses have no idea what stock is
where or, more importantly, where goods
need to be. Without import/export and other
documentation, governments have no way to
track the freight which crosses their borders
so that the necessary taxes and revenues can
be levied and generated.

Point of sale and other “pull” inventory
systems, real-time tracking of shipments and
supplies, bar-coding, electronic payment and
auditing, and other innovations are all tools
the freight industry uses to make the informa-
tion move faster. Faster information means
shorter inventory cycles and transit times.
In the business world, time is money, and
the pressure to refine and enhance these
tools is certain to continue.

In a way, time also is capacity. The less time
goods need to travel in a production or distri-
bution process, the smaller the amount of
cargo required to meet a particular need. In
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turn, at least theoretically, the less stress is put
on the transport infrastructure. Increasing
freight volumes generated by economic and
population growth, however, often make it dif-
ficult to identify or appreciate the incremental
savings generated by these per-shipment or
per-facility reductions.

Time and Size Versus Shipment Cost
Another factor influencing this trend is the

tension between shipment size and shipment
cost. Driven largely by shipment value, this
tension is a factor in deciding how much
freight to move in a single haul and how
often to do so. For example, compare ship-
ments of computers and coal.

With high value goods like computers, trans-
portation costs are a small to moderate part of
the final price. The dollars involved in carrying
the inventory makes it cost effective to move
the goods as promptly as possible. The trade
off between these two considerations is that
price of making one or more air shipments
daily may not be as great as the price of not
selling the goods.

With a low value commodity like coal,
transportation costs are a large part of the final
price so controlling these costs is key to keep-
ing the product competitive. The cost effective
solution here is to move large amounts of the
product in a single haul to reduce transport’s
share of the final price. As a result, it may make
more economic sense to move trainload ship-
ments weekly or over some longer time frame.

Computers and other technology have trans-
formed the freight industry. Rate and routing
decisions, bill payment, shipment tracing once
were labor intensive activities. Today, they are
significantly automated. Corporate transporta-
tion departments that once had large numbers
of personnel, now are functioning with hand-
fuls of staff or are outsourced to independent
entities. Carriers and warehouses increasingly
 require loading dock and other staff to be com-

puter literate so they can interact with the auto-
mated systems that speed freight from origin to
destination. Transportation rate and service
packages now can be ordered on the Internet.

Electronic Commerce Technologies
The use of Electronic Data Interchange has

allowed shippers and carriers to function in a
virtually paperless environment. Industry
groups continually seek ways to improve
the speed and accuracy of these information
exchanges. In addition, the popularity of the
Internet and the creation of intranets have
interesting implications for buying, selling,
and tracking of freight including the cur-
rently used, specialized transport EDI
transaction sets and protocols.

The innovations in memory storage and
equipment downsizing as well as its decreas-
ing cost are putting technology at all levels of
the transport and logistics process including
the loading dock and warehouse. Whether as
simple as bar-code readers or as complicated
as robotic pickers, technology is transforming
freight down to its simplest tasks and will
continue to do so.

Information technology will take on greater
importance as firms seek to minimize the
amount of inventory and infrastructure now
used in today’s business environment. More
compact cycle times will require stricter
monitoring and control of inventories so
that deadlines are met, not missed. These
cycle times also may require the use of more
frequent, smaller shipment sizes with tech-
nology being the only effective tool for
coordinating these flows.

Since it is unlikely that new major public
infrastructure initiatives will be undertaken
to improve overall transport performance
times, companies are looking to fine-tune the
transportation services as they are being per-
formed, including the ability to make quick
decisions based on actual conditions. Increased
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congestion, higher freight volumes, and more
complex and time sensitive transportation
arrangements all add to operating pressures.

Private sector tracking and tracing systems
as well as the Geographic Information System
(GIS) and Intelligent Transportation Systems
(ITS) being deployed across the nation by
the public sector will help form this future
network for exchanging real-time informa-
tion. Assuring that these systems function in
a seamless, safe, and efficient manner is one
of the challenges future public and private
decisionmakers face.

The technology used to follow cargoes
ranges from stationary and handheld readers
and other microwave systems, to Global Posi-
tioning and low orbit satellites, to on-board
computers to cellular communication links.
Used by different segments of the freight
industry, they form a network that allows
shippers to find their freight wherever it is
traveling in nearly real time.

Created by different entities to meet distinct
service needs advances in technology create a
friction between those seeking to use the inno-
vations for commercial gain based on competi-

tion advantage and those seeking to capture
the additional efficiencies these changes gener-
ate through standardization. These advances
also create an interesting challenge—promot-
ing system interoperability for a seamless
service while allowing derivations for experi-
mentation with new and potentially more
efficient ways of doing business.

ITS Information
Just as information technology is expected

to play a critical role in reducing the amount
of inventory needed to run future manufac-
turing and distribution processes, it also will
play a pivotal part in mitigating the need for
new infrastructure. Using the real-time infor-
mation generated by ITS technology, delays,
accidents, and other impediments to mobility
can be more readily identified and addressed.

In addition to coping with the immediate
problems, the data Intelligent Transportation
Systems generate can be used to fine tune
long term strategies for maximizing the
productivity of existing infrastructure. For
the public sector, feeding ITS information
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into demand management, congestion miti-
gation, and long range planning models can
increase the usefulness of these tools.  For the
private sector, this data can improve tracing
and tracking tools as well as supply the infor-
mation needed to avoid bottlenecks and
other impediments as goods flow from
origin to destination.

Closely linked with the use of ITS is the
larger issue of emerging technologies that can
be used to enhance freight mobility and gen-
eral transportation operations. Greater use of
low orbiting satellites, microwave and cellular
communications systems, and smaller, faster
computers as well as the replenishment and
updating of current technologies create an
ever moving landscape of change for freight
operations and state of the art practices.

On a more practical level, technological
innovations both increase the opportunity to
facilitate the flow of information between the
public and private sectors and complicate that
exchange. As computers make it easier and
cheaper to collect and quantify data, there
is an opportunity for the public and private
sector to create partnerships that supply in-
formation to improve public decisionmaking.
Whether this promise is realized will depend,
in large part, on the ability of the public and
private sectors to develop a more common
vision of useful information.

4. The Changing Role of Government
As operations, infrastructure, and technol-

ogy change so does the role of government.
Over the last two decades, freight has
transitioned from an industry subject to strict
economic regulatory controls to one where
marketplace forces largely set competitive
conditions. In addition, there also is and con-
tinues to be an increased the emphasis on im-
proving transport’s safety and mobility as well
as on mitigating its environmental impacts.

As federal and state governments ended

their role as the arbiters of freight transpor-
tation pricing and routing decisions, rate and
service packages offered to the shipping pub-
lic diversified significantly. This diversity and
freedom to experiment created the business
climate which fostered the explosion of
technology applications. These choices and
innovations helped freight transportation
transition from a highly specialized technical
expertise into a service similar to all of those
offered in the world of general business. As
global competition and allied pressures con-
tinue to drive marketplace decisionmaking,
the forces of change will continue to prolifer-
ate the array of services offered the shipping
public.

Alliances and Mergers
These forces will also drive the current re-

alignment of carrier configurations happen-
ing both within industries and between in-
dustries. While the number of participating
carriers increases in each industry (domesti-
cally in some cases, internationally in others)
these numbers are being tempered by how
the largest competitors are aligning them-
selves.

Amidst these competitive forces is the
tendency for certain large companies to
improve their economies of scale and
related operating efficiencies through a
concentration of market power. These
concentrations accomplished through loose
operating confederations like alliance or
through direct mergers occur both as a de-
liberate corporate strategy for market share
as well as a response to increased globaliza-
tion of all services. For certain companies,
long-term survival has been defined in
terms of the ability to operate worldwide.

An industry segment comprised of carri-
ers, shippers, and third parties is emerging
where transport purchases and sales are
measured in the hundred of millions and
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billions of dollars. These highly specialized
state-of-the-art entities are needed for effec-
tive U.S. participation in a global economy.
However, they are not tailored to fit the
patterns of U.S. traditional regulatory struc-
tures—smaller, modally defined companies
operating in fixed areas often in cooperation
with competitors all subject to relatively the
same pressures of competition.

New techniques will be needed as govern-
ment addresses the concerns created by these
entities as they compete in the global market-
place as well as for more traditional compa-
nies who also will be operating both as com-
petitors and allies of these entities. Today’s
innovations in government, like increasing
use of performance standards and negotiated
rulemakings, may prove to be important
tools as the public sector seeks to more
effectively monitor, measure, and control the
activities of emerging and more traditional
private sector entities. In addition, new
solutions will have to be devised so that we
continue to enjoy a safe and efficient trans-
portation services.

Safety and Environment
Government’s focus on safety and environ-

mental matters has increased as it has reduced
or eliminated its earlier economic controls.
Rather than rate and price rules as the
primary mechanisms by which government
influences the structure and delivery of trans-
port freight services, safety and environmen-
tal requirements are now largely the public
sector’s tools.

How these tools are used plays a major role
in determining the efficiency of our transport
services. As vehicles, roads, air, and water be-
come safer and cleaner than in the 1960s and
70s when standards were first imposed, the
costs for ever higher safety performance and
environmental compliance rise. Whether air
quality standards, safety devices, or disposal

of dredged material, there is no inexpensive
way to reach from 80 to 85 to 90 to 95 to
100 percent compliance. Each new level has
a price and an impact on efficiency. In some
cases, small gains in compliance carry sub-
stantial increases in compliance costs.

Finding new, more efficient ways, whether
high-tech or low-tech, to meet these impor-
tant social goals will be an important key to
forging the private and public support and
partnerships needed to make them a reality.
Low-tech solutions can include process
changes which homogenize standards and
increase coordination among and between
public entities—federal, state, and local. The
time and complexity of public process is as
much a drain on efficiency as the purchase
of costly technical products and devices.

Safety and environmental concerns will
continue to dominate the types of regulatory
controls imposed by government. Balancing
the goals of zero transportation accidents and
a pollution free environment with effective
U.S. participation in global commerce will
create a dynamic requiring the best minds in
the public and private sectors.

Growing populations, increased accident
exposure through expanding traffic volumes,
continued encroachments on ever more
environmentally sensitive areas, and stricter
controls on mobile pollution sources are all
forces which affect the structure and price
of future freight transportation and logistics
services. Finding ways to combine efficiency
with compliance will be an important key in
assuring accomplishment of all these objec-
tives. The work being done by the private
sector in the field of reverse logistics may
hold useful clues for these future endeavors.

Regulatory Standards
As important as negotiated rulemaking and

performance based compliance are in adjust-
ing to today’s forces of change, they will be
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preservation
especially where
technology cannot
yet provide
solutions

Harder environ-
mental choices as
more sensitive lands
become the only
available sites for
new projects and
activities
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even more valuable in the future. Using the
synergy of public and private expertise to
resolve common problems helps to create
the common vision needed for attaining
these complicated and often difficult goals.

Additional techniques also will be needed,
such as the adoption of international stan-
dards in both the public and private sectors.
Standards create a common framework for
compliance and generate economic efficien-
cies not obtainable in a conflicting patchwork
of regulations.

Today, the U.S. operates under a U.N.
Code of Conduct for hazardous materials
packaging and transport. These standards,
which apply to interstate, intrastate, and
international shipments, require packages
to meet certain performance standards and
generally comply with the paperwork and
marking rules now used worldwide. Unlike
most other U.S. regulations, these standards
are set in Geneva, Switzerland, not Washing-
ton D.C., although federal lawmakers and
the Department are free to modify these
standards where necessary to meet domestic
needs. The states, however, are required to
comply with federal standards unless they
can demonstrate a compelling need to
deviate from these requirements.

In addition, many U.S. businesses require
that they and their transport carriers comply
with the requirements of the International
Organization for Standardization (ISO), a
worldwide non-governmental federation of
more than 90 countries, which sets perfor-
mance standards for business and industry.
As part of the Quality Revolution, many
corporations set their baseline for bench-
marking performance as compliance with
the ISO 9000 standards.

ISO 9000 is a set of generic standards
providing quality assurance requirements
and quality management guidance including
quality system elements. Essentially, these
standards require a company to: (1) docu-

ment what it does; and, (2) do what it has
documented. They provide a foundation for a
full-fledged total quality management system
and provide guidance on various aspects of
transportation.

In seeking new and more efficient ways to
regulate in a global economy, these interna-
tional standard-setting entities could become
important resources in identifying emerging
trends and challenges as well as serving as
forums for promoting consensus. Even if
the ties between U.S. governments and these
entities are not improved, their activities will
have important impacts on shaping future
freight operations.

Impact on Defense
For the military, the concern is a bit

different in that the internationalization
of transport companies affects its ability to
respond. In times of emergency, the military
is empowered to use all nationally owned
assets to fulfill its mission. If the desired assets
are owned by the foreign, not U.S., partners
in these business relationships, the assets
are beyond the reach of the U.S. military.
Increasingly dependent on commercial capac-
ity to meet surge demands, the U.S. military
is concerned about this trend’s impact on the
U.S.’s ability to effectively undertake future
missions. The President’s powers to act in
times of a national emergency/disaster or
non-military need also could be affected for
similar reasons.

5. Institutional Values
Divergent Private & Public
Investment Policies

What drives private sector investments are
corporate needs that, by and large, are not
integrated into the public processes or, at
best, are tangentially linked to them. This
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occurs because the strongest private/public
links in developing private transportation
infrastructure are the local or state rules
governing land use or state and/or local
incentives for economic development. They
are not state and local transport planning
requirements.

Corporate decisionmaking also is markedly
different from public policymaking. Corpora-
tions expect less useful life from their assets
and are more willing to depreciate them or
take tax and other losses. They also are more
accustomed to changing conditions and objec-
tives because of the competitive environment
in which they operate. Their actions are not
subject to same level of media or legal scrutiny
and review as their public sector counterparts.

Since ISTEA, however, government invest-
ment policy has begun to focus on the overall
mobility of our national transportation
systems as well as on facilitating freight’s
ability to flow seamlessly across transporta-
tion systems. While some progress has been
made, a better understanding by each side of
the dynamic forces governing the public and
private sectors as well as more work on actual
infrastructure and regulations are needed.

As the National Commission on
Intermodal Transportation reported, “The
weakest links in the current transportation
system are the points of transfer between the
modes. And, because the current system is
funded and managed separately by each
mode, responsibility for strengthening these
links is unclear.” It recommended that Fed-
eral policies “foster the development of the
private sector freight intermodal system and
reduce barriers to the free flow of freight,
particularly at international ports and border
crossings.”

The tensions between public and private
information needs, as well as their differing
uses of data both within and between these
sectors, generate synergies for a very dynamic
environment. The public sector’s imperative

to maximize investments, provide commonal-
ity, predictability, and stability, and to take
measured actions based on past experience
provides an interesting counterpoint to the
private sector’s imperative to maximize
operating efficiencies and profits, provide
ever greater levels of time sensitive customer
service, and to act based on current and
anticipated market needs.

These imperatives create very different
requirements for technology use and invest-
ment. Reconciling these diverse needs and
requirements will become increasingly compli-
cated as choices proliferate in the future. For
the public sector, it may require a reassessment
of its research and development efforts includ-
ing whether it is more effective for its invest-
ment dollars to be focused on complimenting
and enhancing existing public and/or private
systems for its purposes and allowing the
private sector to pioneer cutting edge tech-
nologies. For the private sector, it may require
a greater sensitivity to the public sector and a
more aggressive approach to identifying how
commercial technologies and applications
can be adapted for or made compatible with
governmental needs and requirements.

Planning and Time Cycles
An important indication of the gulf

between private and public transportation
sectors is the timelines used for strategic plan-
ning. In the private sector, strategic invest-
ment decisions are made in an environment
where 5 to 10 years is a long time. More and
more companies are defining their strategic
outlook windows at 3 to 5 years, while other
companies are setting their windows at
18 months to 3 years. Implementation strate-
gies are developed to occur on much faster
timelines—months and weeks. Progress is
measured in quarters and pay periods.

In the public sector, the strategic view for
infrastructure investment is 20 years, with
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implementation strategies running on three
year to five year cycles. For aviation and
surface transportation, planning is done on a
20-year basis with projects identified based
on these perceived needs. Once identified,
priorities are developed. The most pressing
projects are placed on lists which expect
implementation within the next three to five
years. Different organizations use different
time lines.

It is not unusual for significant public infra-
structure improvements to take decades from
conception to opening. The Boston’s Central
Artery Project, Los Angeles’s Alameda Corri-
dor, and New Orleans’s Inner Harbor Navi-
gation Canal Lock Replacement Project are
excellent examples of this. For more routine
projects, even noncontroversial ones, as a
matter of practice, it can be a matter of three
to seven years before all the necessary plan-
ning and environmental requirements can
be accomplished and construction can begin.

Bridging these differences in perspective is
an important element in creating the public/
private partnerships needed to address
present and future infrastructure demand.
There are no easy answers to this dichotomy.
These different approaches appear to be insti-
tutionally ingrained. However, there are pub-
lic policy benefits to be gained from explor-
ing the current processes and identifying pos-
sible reforms to make better use of investment
dollars and facilitate the private sector’s abil-
ity to effectively partner in these endeavors.

The Challenge of the Future
Because of these and numerous other

factors, the freight industry described in
this study is changing. The industry of today
will not be the industry of tomorrow or the
industry of the next decade. As operations,
infrastructures, technologies, and regulations
change and adapt to meet current pressures,
so does the freight industry. The forces of
change identified here will continue to
reshape and recast the industry as it adapts
to tomorrow’s imperatives.

These forces will have their roots in the
innovations we are undertaking today to
assure the continued mobility of goods in
domestic and international commerce. This
mobility, reliable and error free, will become
an increasing important piece of the strategy
to maintain our country’s economic competi-
tiveness in an increasingly global marketplace.

Keeping America “an economy in motion”
will take ever deeper levels of private and
public cooperation as we face ever tougher
challenges from increasing freight volumes,
global competition, and constrained public
resources. However, these are challenges that
the federal government and the Department
of Transportation, in particular, must meet if
we are to serve the public with vision and
vigilance into the next century.
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In explaining how transportation and logis-
tics shape today’s patterns of commerce and
how the forces of change are reshaping them
for the 21st Century, there also is a need to
understand what the freight industry values
and how it defines progress: What factors are
used to judge success and failure? How often
are they reviewed and analyzed? What are the
challenges these diverse interests anticipate
both for themselves and their public sector
counterparts?

This section explores these questions based
on a sampling of an array of transportation
interests. A representative, rather than in-
depth, effort, it offers a flavor of the types of
information that provide value to these De-
partmental customers, as well as a better un-
derstanding of the rhythms of time that drive
their highly competitive world. It also looks

at the influences and pressures they believe the
nation must address in the next millennium.

In addition, the section provides a more
customer focused context for examining the
role of public sector agencies—federal, state,
and local—in how well they are meeting the
needs of the freight industry in managing
these forces of change.  It is meant to serve
as a basis for further examining the role of
public sector agencies in addressing these
emerging forces that are shaping the trans-
port needs of industry. A more thorough
understanding of freight professionals’ chal-
lenges and points of view can provide a useful
point of departure in more effectively defin-
ing the appropriate role of government in
the provision, operation, and oversight of
publicly provided transport systems that form
such an integral part of corporate strategies.

UNDERSTANDING OUR PARTNERS

Defining Performance

The statements in this section reflect views
from major railroads and trucking companies,
large manufacturers of retail and specialty
goods, leaders in the intermodal marketing
and third party intermediary industries, port
and maritime liner interests, as well as sub-
stantial users of air freight services.

There is no single measure that defines
performance for all segments of the freight
and logistics industry. Whether shipper, car-

rier, port, or intermediary, each has their own
way of defining success for each business unit
as well as their entire operation.  All use a
matrix of factors to judge how well their
organization is operating and to identify
areas for innovation or remedial action.

In response to questions about perfor-
mance evaluation, one company said it ana-
lyzes “people, customer satisfaction, property
and equipment, safety, communications and
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information systems, financial strength, and
market share.” Logistics expense as a percent-
age of revenues, safety incidents, and service
performance such as on-time delivery are the
yardsticks used by another. Still others look at
“the service we promise by using specifically
defined, committed, point to point transit
times” and “expense, safety, and customer
service.”

One firm noted, “Although the safety of
workers, cargo, and equipment is the primary
concern in all dock operations, net profit is
the primary measurement standard—and
motivator—in assessing performance. Other
key measurement factors are productivity,

shareholder satisfaction, customer satisfac-
tion, on-time delivery, commodity turnover,
railcar and/or truck and/or ship turnaround
times, and market share.”

While approaches to defining productivity
differ, there are some common themes about
what constitutes good performance. These
themes emphasized on-time performance and
service reliability, customer satisfaction,
safety, and profitability. The degree to which
any one of these elements is stressed more
than the others is a function of that particular
corporate culture. This diversity of opinion in
part reflects the freight industry’s own com-
plex structure.

In their own words, freight professionals defined key performance elements as:

“Revenues, expenses, profitability, on-time cus-
tomer and unit performance, asset utilization”

“Safety record, net profit, customer satisfaction,
productivity, on-time delivery, board/shareholder
satisfaction, and market share”

“Safety, service, and costs”

“Weekly loadings and asset utilization”

“Customer requirements and expectations,
Carrier requirements and expectations, data
accessibility, and strategic links”

“Revenues, expenses, on-time performance, cycle
times, and operational measures evaluating use of
equipment and personnel”

“Transit times, service reliability, service cost or
price, timely, accurate information on shipment
location, and damage free service”

“Return on assets, return on sales, customer
retention, employee turnover, and other varied
Total Quality Management benchmarks.”

“On-time reliability, safety, efficiency such as
cost per mile or load, innovation, and customer
service”

“Safety, customer satisfaction, load factor,
platform and dock efficiency”

“On-time performance and cost”

“Customer service, expense control, people
satisfaction, safety performance, and profitability
from innovation”

Assessing Performance
There are many ways to assess how well a

firm is meeting its performance measures.
Each method or metric functions to give
particular information about a specific part
of a given operation. This information taken
in toto creates the performance matrix that
 allows corporate management to decide
if they are doing a good job and where

additional effort is needed to improve
performance.

To understand how diverse each of these
tools can be, look at the matrix for the com-
pany whose measures were based on people,
customer satisfaction, property and equip-
ment, safety, communications and information
systems, financial strength and market share:



U.S. Freight: Economy in Motion 1998 77

UNDERSTANDING OUR PARTNERS

People
1. Turn over rate (full time, part-time

-combined).
2. A comprehensive annual employee survey

that generated three measures for every
leadership associate evaluated—percentage
of reviews favorable, score on human
resource index, and score on the leader-
ship index.

Customer Satisfaction
1. On-time delivery with transit time

compared to a strict standard and the per-
centage of shipments delivered by noon.

2. Deliveries free of loss and damage claims
including the ratio of claims to net rev-
enue and percentage of claims settled
within 30 days.

3. Individual components of transit time
looking at each service center involved in
the haul including outbound and inbound
times, outbound closeout time, and desti-
nation delay time.

4. Invoice accuracy including shipments
handled per invoice error and percentage
of invoices that were accurate.

Property & Equipment:
1. Optimum fleet composition based on

equipment age.
2. Maintenance cost per mile.
3. Equipment use measured by tractors and

trailers.

Safety
1. Vehicle accidents both on the road and

at loading areas.
2. Personal injuries.
3. DOT compliance.

Systems
1. Communication/information systems

development cycle time by type.
2. Systems interruptions by month.
3. Systems cost per shipment.
4. Communications cost per shipment.

Financial Strength
1. Earnings compared to budget.
2. Return on transport investment.
3. Operating ratio.
4. Load average.
5. Platform and dock cost ratio.
6. Platform efficiency.
7. General terminal efficiency.
8. Clerical efficiency.

Market Share
1. Revenue growth based on shipments,

yield, gross and net revenues.
2. Market share percentage looking at exist-

ing as well as new and potential markets.

For another company, the matrix is created
by comparing corporate goals to measures
such as on-time performance by its various
operating units from pick-up through
delivery; unit performance as compared to
customer expectations; equipment on-time
performance, and other asset-based measures.

A third firm notes that strategic planning
goals, Total Quality Management (TQM)
Practices, International Standards Organiza-
tion (ISO) Series 9000 and 9002 standards,
equipment acquisition and renovation
schedules, rate and price adjustments, direct
employee involvement, and specific industry
or transport segment standards are all ways
used in its industry.
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Customer requirements and expectations,
carrier car location messages and electronic
data interchange remittance, delivery confir-
mation reports, and transit times are the
tools of another company.

These corporate performance evaluation
methods are deployed over a variety of time
lines depending on particular corporate

needs. Review of this information occurs as
often as daily or weekly to understand oper-
ating performance, while monthly, quarterly,
and annual reviews are used in making stra-
tegic considerations. Only one responding
company made strategic decisions on a
longer time frame—every two to four years.

Assessing Transportation and Infrastructure
Just as corporate performance is measured,

many companies (especially carriers) have
systems for reviewing the performance of
transportation and infrastructure. For many
companies (especially shippers) transport ser-
vices are reviewed similarly to the full range
of services discussed earlier. However, for
carriers and others owning infrastructure
additional standards are employed.

One carrier takes a systems approach
where the current and projected costs are
weighed with current and projected capacity
and service performance considerations. An-
other evaluates present and projected costs
against present and projected returns on
investment as well as possible time/cost sav-
ings if different services or technologies are
used. This information is then considered in
conjunction with the activities of competitors.

Another carrier takes both a bottom/up
and a top/down approach. The bottom/up
effort involves individual service centers and
departments evaluating their own data to
identify areas of improvement, while the
top/down approach uses national or
regional data to address longer term
strategic considerations.

Still others do cost/benefit analyses in
which consideration of the interaction of
equipment and facilities become the focal
points. In other words, how do equipment
changes impact the facilities they service and
how do facility changes impact equipment
operations. Often these assessments include
environmental impacts and other compli-
ance criteria not directly related to providing
transportation services.

The time frames used to analyze transport
and infrastructure activities are somewhat
longer than those used for other corporate
operations. Here, the shortest-term view is
quarterly or semiannually, with many firms
taking at least a year between operational
reviews. Strategically, the short to medium
term is viewed as one to five years, with the
long-term view being about a decade. In
many cases, the five-year outlook is updated
on an 18-month to 24-month basis. Other
factors that would trigger an infrastructure
review is the emergence of new markets or
competitors or changes in demand forecasts
or governmental requirements including
those not directly linked to transportation
such as environmental quality.
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Linking Performance Information to
Strategic Planning

Once information from these performance
measurements is gathered and analyzed, the
next step in the process is deciding whether
to incorporate the data into a company
strategic planning activities, and, if so, how to
do it in order to maximize the success of that
particular corporate strategy. It is clear that—
whether the company is a shipper, carrier, or
intermediary—transportation services plays
a role in strategic planning considerations.

Infrastructure’s role appears to be of
greater concern to carriers than to shippers
or intermediaries. This reflects, in part, the
increasing intermodal nature of freight trans-
port services. Shippers and intermediaries
more and more appear to define carrier
service in terms of the reliable movement
of goods from origin to destination, rather
than methods used.

Strategically, transport and infrastructure
information is used in helping to determine
the siting of facilities, the type(s) of carriers
to be used, indicators as to where improve-
ments can be made in transit times, safety

performance, and customer satisfaction. It
also is used to better understand the impact
of equipment on facilities and facilities on
equipment.

As one carrier noted, transportation and
infrastructure data is used “to predict
on-time customer and train performance,
revenue growth, potential operating expense
reductions, and the overall productivity
potential of the company.” He added it was
an integral part of his company’s strategic
planning process.

For an intermediary, the information is
used “to confirm that we are meeting our
customers’ valid requirements. The data
collected is used to identify ‘gaps’ in the
current services we provide to our customers.
This analysis will enable us to move forward
and develop a better product that adheres
to the current and future needs and require-
ments of our customers.”

Another carrier noted, “Obviously, our
strategic planning processes are heavily im-
pacted by the need to expand our facilities or
grow geographically, so the [transport and in-
frastructure] developed to support these deci-
sions is a key driver in our planning process.”

Future Influences—Private Sector
In addition to looking at how the freight

transportation professionals measure and
value performance, it is important to under-
stand the issues they see shaping future policy
debates, whether private or public sector.
Freight companies identified several common
themes as they catalogued the influences
and pressures shaping and reshaping their
operating environment. They include unmet
needs such as:
• Developing more accurate information

about economic growth as well as better
tools for forecasting how and where this
growth will occur.

• Achieving continual improvements in
productivity while balancing safety and
capacity concerns.

• Maintaining a work force responsive to
their transport needs, especially with re-
spect to commercial motor vehicle drivers.

Mike Kendall of the Burlington Northern
Santa Fe addressed the need for more accurate
information most succinctly when he saw the
greatest private sector challenge as “the
availability and management of information
and the capacity to accurately project growth.”

Tom Hardin of HUB Group, Inc.
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identified “the greatest challenge” as
maintaining “a balance between industry
productivity and the needs of our customers
while providing safe, reliable transportation.
Additionally, the private sector faces the
challenge of providing our customers with
productivity enhancements taking into
consideration safety requirements and the
need to satisfy possible labor constraints
of the transportation industry.”

Richard Mikes of Ruan cautioned, “We
must examine all aspects with an open mind
and beware of our paradigms.” He saw the
growth of international trade as “enhanced
by improved intermodal systems.”

Russ Burleson of Southeastern Freight
Lines saw many great challenges. With re-
spect to work force issues, he noted “as baby
boomers start to age, driving a truck is not
going to compete as easily with other jobs in
a tighter labor market. We have to find new
ways to make our industry more attractive.”

“High and rising wages in the transport
sector,” Arnie Wellman of United Parcel
Service said, “cannot be justified unless new
products, new services, new features, and
new processes are created. Prosperity in
freight logistics will depend on our remain-
ing an innovation center, a moving target,
at the forefront of meeting the new needs
of the future.”

Steve Rodabaugh of The Limited empha-
sized that communications between private
and public sector organizations is an impor-
tant consideration. “We [the private sector]
tend to complain when government takes
actions that make our jobs more difficult.
However, we do not spend the time needed
to educate public officials about our needs,
nor do we take the time to understand
theirs. Establishing these communications
links will become increasingly important as
time goes by.”

Future Influences—Public Sector
• Fostering a work force that will meet the

nation’s future transportation needs.

J. R. Munsey of E.I. du Pont de Nemours
and Company saw the balancing of people
and freight movements as the public sector’s
greatest challenge. This includes, he noted,
creating a “legislative/regulatory system that
provides adequate protection to U.S. citizens
without compromising the ability of U.S.
businesses to compete globally.” He saw the
on-going policy debates over environmental
requirements, such as the Clean Air Act and
noise controls, and economic regulatory
controls, such as deregulation of the mari-
time liner industry, as examples of where this
balance is critical.

Davis Helberg of the Seaway Port Author-
ity of Duluth said that as a public entity, his

In identifying the influences and pressures
facing the public sector, the companies
echoed the concerns they also saw as shaping
and reshaping their own private sector
futures:
• Maintaining and improving an infrastruc-

ture that has more emphasis on freight
with processes that reflect private sector
time lines.

• More accurately projecting growth using
market driven information to improve the
U.S.’s ability to compete in the global
marketplace.

• Taking a more modally blind view to infra-
structure investment and finding strategies
to allow this investment to more effectively
compete with other social goals for federal
funding.
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port’s greatest challenge was twofold: “(1) to
be able to anticipate future logistics needs of
private carriers, shippers, and receivers, and
(2) to determine how to (or who will) pay for
desired improvements.”

Financing these improvements, he added,
“has become increasingly difficult in the face
of merger-created ‘mega-carriers’ who, like
some professional sports teams, may hold
nations/states/cities/ ports and sometimes
customers hostage to satisfy their demands
on threat of taking their business elsewhere.
All of this is played against a backdrop of the
federal government and, in turn, state gov-
ernments devolving financial responsibility to
lower units of government.”

Geraldine Knatz of the Port of Long Beach
echoed Mr. Helberg’s concerns. “The view
by many that the mitigation of all subregional
and regional impacts associated with the
movement of waterborne cargo should be the
sole responsibility of the ports,” she noted,
“makes it difficult to obtain other public/
private funds.” She cited the Alameda Corri-
dor as an example of an improvement that
“integral and vital” impacts on national
goods movements.

Tom Davidson of Sea-Land also saw infra-
structure as an important public priority.
“From an ocean carrier’s view, the public
sector needs to assure that there sufficient
deep water, efficient U.S. ports,” he said.

In addition, Warren Erdman of Kansas City
Southern Industries, Inc. targeted infrastruc-
ture and regulatory concerns as the public
sector’s biggest challenges. He defined them
as “Finding economically efficient methods
of freight interchange among the various
transport methods in an evolving intermodal
transport system and preserving competitive
options for shippers in an environment of

consolidation and merger in the [rail] trans-
portation segment.”

For Walmart, a key public sector challenge
is “generating enough interest in the trans-
portation profession, particularly driving, to
keep enough of the work force supporting
the industry.”

In summing up his view, Dave DeBoer of
Greenbrier Intermodal noted, “The greatest
challenge for the private sector is getting the
attention of the public sector. After that, the
challenge is to do realistic planning with ma-
jor impact on the freight sector and finally, to
move the process along on a private sector
time frame rather than the very long time
frames used by the public sector.”

Looking to the future, it is clear that
measuring productivity and relating it to
transportation and infrastructure will become
increasingly important. Both the public and
private sector will need to forge partnerships
that better identify the common information
we need, and implement ways to more effec-
tively exchange what we measure so that we
create a transportation system that allows the
public and private sector to interact more
strategically.

It is a job that neither side can do alone. It
will require increasingly levels of interaction
and coordination between and among the
freight industry and public sector govern-
ments and agencies. Given the escalating pace
of change and trade growth, all owners of
our national transportation system will have
to create the communications mechanisms
that allow these strategic alliances to occur.

As Secretary Slater has said, to meet the
demands of the 21st Century the nation
needs “a transportation system that is inter-
national in reach, intermodal in form, intelli-
gent in character, and inclusive in nature.”



U.S. Freight: Economy in Motion 1998 83

Sources

1993 Commodity Flow Survey State Summaries, Bureau of Transportation Statistics, U.S. Department of Trans-
portation, September 1996

1993 Commodity Flow Survey, U.S. Preliminary Report, TC92-CF-52(P), U.S. Bureau of the Census, July 1995

1994 Highway Statistics, Federal Highway Administration, U.S. Department of Transportation

1995 Annual Report, Maritime Administration, U.S. Department of Transportation, May 1996

1995 Status of the Nation’s Surface Transportation System: Condition & Performance, Federal Highway Adminis-
tration, Federal Transit Administration, Maritime Administration, U.S. Department of Transportation

A Barge is Not Just A Barge, Proceedings of the Marine Safety Council, September/October 1992

A Report to Congress on the Status of the Public Ports of the United States 1992-1993, Office of Ports and Domestic
Shipping, Maritime Administration, U.S. Department of Transportation, October 1994.

A Roadmap for Independent Retailers and Wholesalers Efficient Customer Response, Joint Industry Project on
Efficient Customer Response, 1995

AAPA Advisory, September 2, 1996, American Association of Port Authorities

America’s Natural Gas Pipelines: A Network Built on Safety, Interstate Natural Gas Association of America

America’s Private Carriers: Who Are These Guys?, National Private Truck Council and Transportation Technical
Services, 1995.

American Trucking Trends, 1996 Edition, American Trucking Associations

Background Information: ISO 9000 Questions and Answers, American National Standards Institute, Washington, DC.

Becton Dickinson’s ‘Different Way of Thinking’, American Shipper, September 1996

Benchmarks for North American Warehousing and Distribution Operations, The Garr Consulting Group and The
Logistics Institute of Georgia Institute of Technology

Boeing 1996/1997 World Air Cargo Forecast, Boeing Commercial Airplane Group Marketing, October 1996

Boxmaker Stacks Up Logistics Savings, Transportation and Distribution, May 1996

Building Good Business Relationships - More Than Just Partnering or Strategic Alliances?, International Journal of
Physical Distribution and Logistics Management, 1993

Business Logistics Management, Planning and Control Second Edition, Ronald H. U.S. Ron Ballou, Prentice-Hall,
Inc., 1985

Challenges and Opportunities at U.S. Public Port Authorities, American Association of Port Authorities, 1996



84 U.S. Freight: Economy in Motion 1998

Characteristics of Urban Freight Systems, Transportation Center, The University of Tennessee, Knoxville,
December 1995

Charting New Horizons, 1995 Annual Report, The American Waterway Operators

Commercial Vehicle Information Systems Network (CVISN) State of Direction, Federal Highway Administration,
U.S. Department of Transportation, and The Johns Hopkins University Applied Physics Laboratory, Novem-
ber 1995

Cost of Distribution Administration: Before and After EDI, The Supply Chain Management Research Group,
Marketing Department, Max M. Fisher College of Business, The Ohio State University, December 1995

Critical Conditions, Logistics Management, April 1996

Current Economic Bulletin, American Trucking Associations, July 1996

Distribution 2010, A Transportation Odyssey, Distribution, January 1996

Domestic Shipping In Service to Industry, the Nation, Maritime Administration, U.S. Department of Transporta-
tion, 1994

Don’t Overlook Barges, Traffic Management, February 1992

Economic Impact From a Nation-Wide Railroad Strike, Association of American Railroads, September 1995

Economic Returns from Transportation Investment, Eno Transportation Foundation, Inc., Lansdowne, VA,

Environmental Advantages of Inland Barge Transportation, Final Report, Maritime Administration, U.S.
Department of Transportation, August 1994

Environmental Advantages of Inland Barge Transportation, Maritime Administration, U.S. Department of
Transportation

EPA Office of Compliance Sector Notebook Project, Profile of the Transportation Industry, Office of Compliance,
Office of Enforcement and Compliance Assurance, U.S. Environmental Protection Agency, December 1996.

Facts at a Glance, The American Waterway Operators

For-Hire Trucking Industry Size Study, Volumes 1 and 2, Federal Highway Administration, U.S. Department of
Transportation, April 1995

Freight Matters: Trucking Industry Guide to Freight and Intermodal Planning under ISTEA, Trucking Research
Institute, November 1993

Global Sourcing at Liz Claiborne, American Shipper, June 1996

Going The Extra Mile for Safety, Interstate Natural Gas Association of America.

Identifying Solution Providers, Logistics Development, Corp. Presented at Renewing Your Logistics Process: The
Outsourcing Option, Canadian Association of Logistics Management and Insight Information, Inc., Septem-
ber 1996

Impediments to Efficient Intermodal Freight Transportation, Vols. 1 and 2, Federal Highway Administration, U.S.
Department of Transportation, December 1995

Implications of Intermodal Freight Movements for Infrastructure Access, Capacity, and Productivity, John A. Volpe
National Transportation Systems Center, U.S. Department of Transportation, March 1996

Improving Freight Mobility: Survey of Metropolitan Planning Organizations, Freight Stakeholders National
Network, March 1996

Integrate Parcel Processing, Transportation and Distribution, June 1996



U.S. Freight: Economy in Motion 1998 85

Integrated Advanced Logistics for Freight Transport, Road Transport Research, Organization for Economic
Co-operation and Development, 1996

Intelligent Transportation Systems and Intermodal Freight Transportation, Joint Program Office, Federal
Highway Administration, November 1996

Intelligent Transportation Systems and Intermodal Freight Transportation, Volpe National Transportation
Systems Center, December 1996

Intermodal Freight Terminal of the Future, Transportation Research Board, National Research Council, July
1996

Intermodal Trade-off Concepts and Procedures, Final Report, Intermodal Division, Office of Environment and
Planning, Federal Highway Administration, U.S. Department of Transportation, June 1995

Intermodal Trucker Tips, Intermodal Council, American Trucking Associations, 1994

International Freight Transportation, Third Edition, Gerhardt Muller, Eno Transportation Foundation and
Intermodal Association of North America

Interstate Natural Gas Association of America Interstate Natural Gas Association of America, Energy Informa-
tion Administration, Office of Oil and Gas, U.S. Department of Energy, October 1995

ISTEA and Intermodal Planning, Special Report 240, Transportation Research Board, National Research
Council

Just Get It To The Stores On Time, Business Week, March 6, 1995

LaLonde: Ante Up, Traffic World, April 7, 1997

Land Transportation Access to Ports and Marine Terminals, Maritime Administration and Federal Highway
Administration, U.S. Department of Transportation

Landside Access to U.S. Ports, Maritime Administration, U.S. Department of Transportation, January 1993

Levi Strauss & Co.’s Seamless Supply Chain, October 1995

Logistics Performance: Definition and Measurement, International Journal of Physical Distribution and Logistics
Management, 1994

Making Relationships Work, Transportation and Distribution, May 1996

Managing Inventory as “Push” Comes to “Pull”, Cass Logistics Seventh Annual State of Logistics Press Confer-
ence, National Press Club, June 3, 1996

MGI Cargo Analyst, Fourth Quarter 1995

MGI Cargo Analyst, Third Quarter 1995

NAFTA Trade: Past, Present and Future, Dean International, Inc., 1996

National Conference on Intermodalism, Making the Case, Making It Happen, Transportation Research Board,
National Research Council, December 1994

National Transportation Statistics 1995, Bureau of Transportation Statistics, U.S. Department of Transportation.

National Transportation Statistics 1996, Bureau of Transportation Statistics, U.S. Department of Transportation.

Natural Gas Pipelines The Safe Route to Energy Security, Interstate Natural Gas Association of America

North America’s Clean Fuel, Interstate Natural Gas Association of America

Oil Pipelines of the United States: Progress and Outlook, Association of Oil Pipe Lines, August 1991



86 U.S. Freight: Economy in Motion 1998

Our Nation’s Highways, Selected Facts and Figures, Federal Highway Administration, U.S. Department of
Transportation, 1995

Outsourcing in Distribution: The Growing Importance of Transportation Brokers, Business Horizons, November/
December 1995.

Partners in Progress: ATA/MPO, American Trucking Associations

Partners in Progress: Trucking and Our Nation’s Cities, American Trucking Associations

Partnerships for Intermodal Excellence, Transportation and Distribution, March 1996

Pfaltzgraff Bucks the Trend, Logistics Management, June 1996

Radio to the Rescue, Logistics Management, April 1996

Railroad Freight Rates Since Deregulation, Association of American Railroads, October 1994

Railroad Issues in the 104th Congress, Association of American Railroads

Railroad Ten-Year Trends 1985-1994, Volume No. 12, Economics, Policy and Statistics Department, Association
of American Railroads

Second Annual National Freight Planning Conference Report, American Trucking Associations, American
Association of State Highway and Transportation Officials, National Association of Regional Councils, et. al.,
February 1994

Solid Footing on International Turf, American Shipper, September 1996

Standards Trucking and Transportation Statistics, American Trucking Associations Statistics Department, May/
June 1996

Statistical Spotlight, MGI Cargo Analyst, January/February 1995

Staying Healthy in Healthcare, Transportation and Distribution, March 1996

Summary of National and Regional Travel Trends 1970-1995, Federal Highway Administration, U.S. Depart-
ment of Transportation, May 1996

Supply Chain Management in the 1990s, by B. H. Flickinger, senior vice president of logistics and purchasing,
BASF Corporation, and T. E. Baker, president, Chesapeake Decision Sciences, Inc.

The 12,000-Mile Pipeline, Distribution, June 1996

The All-Cargo Air Industry: Its Economic Impact and Future Needs, Air Freight Association and Leeper, Cam-
bridge & Campbell, Inc., April 1989

The Battle of Atlanta, Distribution, March 1996

The Greater Columbus Inland Port Strategic Plan, The Greater Columbus Inland Port Commission, May 1996

The Importance of Inland and Intracoastal Waterways to State Economies, Mercer Management Consulting,
August 1995

The MARS/CASS Alliance for Mutual Productivity Gains, Cass Information Systems, 1995

The Retail Revolution is Coming, Logistics Management, April 1996

Toward A National Intermodal Transportation System, Final Report, National Commission on Intermodal
Transportation, September 1994

Transportation in America 1995, Eno Transportation Foundation, Inc.



U.S. Freight: Economy in Motion 1998 87

Transportation Statistics in Brief, Bureau of Transportation Statistics, U.S. Department of Transportation,
January 1996

Trucking in the USA, American Trucking Associations Foundation

U.S. Army Corps of Engineers, Navigation Data Center, Internet Home Page

U.S. Army Corps of Engineers, Waterborne Commerce of the United States, Calendar Year 1994, Part 5

U.S. Freight Transportation Forecast...to 2004, DRI/McGraw-Hill, 1996

U.S. Maritime Administration Home Page

UPS Starts World’s Premiere Cross-Docking Operation, Modern Materials Handling, November 1995

Wheels Over Water, Distribution, March 1996

Words of Warehousing, Kenneth B. Ackerman, The K.B. Ackerman Company.


	Table of Contents
	Synopsis 
	What is Freight Logistics? 1
	What are the Forces of Change? 55
	Understanding Our Partners 75
	Sources

