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Letter From the Editor

The Internet will help us
bounce back
The terrorist attacks of September 11
resulted in the tragic loss of thousands
of lives. Any other consequences pale
by comparison. However, they do exist.
One, for example, was the threat to our
distribution system, as reflected in shortages of air freight service experienced
shortly after the attacks. Many logistics
providers rose to the occasion, and
turned to expanded ground service in
order to keep goods flowing through
supply chains. It was typical of
Americans pulling together to face up to
and overcome a crisis.
A key to logistics success today is efficient information transfer. Better communication among supply chain partners
can dramatically cut the time goods
have to be stored, staged, handled, and
moved. Now is the time, as the nation’s
infrastructure is being tested, to finally
get on the bandwagon and get real with
collaboration, sharing, and all the other
e-commerce concepts. Although these
concepts have become well known, in
reality they are still not being put into
broad practice. Information—delivered
accurately across the Internet—will help
us bounce back and meet the existing
logistics challenges. But we must take
the steps needed to make it happen. In
President Bush’s words, “Let’s roll!”
Let’s take a look at what has already
been accomplished with the Internet.
With the collapse of a number of dotcoms, and flaws surfacing in the “New
Economy” model, it isn’t surprising to
hear some skepticism about how much
things have really changed. That skepticism may even include the catch
phrase, “The Internet changes everything!” But as the dust settles, the dot-

com survivors regroup, and old-economy companies charge into the new
economy, I think it is still true. Yes, the
Internet does change everything.
A good example of the change is provided by contributing author Tom Freese
in his article in this issue, “The challenge
of a fulfillment start-up in less than ninety days.” Dot-coms and brick and mortars alike should pay heed to the difference Tom points out between e-fulfillment and traditional warehousing fulfillment. In the light of recent e-fulfillment
problems, many industry observers have
suggested that the remedy is a return to
the basics of traditional warehousing fulfillment, a discipline that some e-tailers
failed to develop. In their haste to generate business from their websites, it
has been said, many dot-coms overlooked the need for a strong back end
having solid warehousing fulfillment
capabilties.
No argument so far. Better warehousing would certainly have helped minimize some of those e-commerce problems. However, the needs of e-fulfillment go beyond the traditional ones.
Freese points that out by comparing a
traditional standby, catalog fulfillment,
with e-fulfillment. Although the basic
principles are similar, Tom notes that
there is one huge difference. Catalog
companies know who they have contacted, and can pretty well project what
is going to sell. On the Internet, that’s
all changed, because the sales message
is open to all comers. You don’t know
the customers, and you don’t know
what the sales volume will be from one
day to the next. And yet you have to
react with lightning Internet speed.
Another way the Internet is changing
everything is in the trend towards globalization of logistics activities. Information
technology, especially that of the
Internet, is making integration of international logistics processes more of a reality than ever before. And this integration
encompasses developing nations as
well as the highly industrialized ones.
This point was made during a special
session at the Warehouse of the Future
2001 Conference by Mr. Zhang Jian Wei,
executive director of the Chinese trade
group Sinotrans. Mr. Zhang pointed out
that multinational corporations set up in
China are integrating their global supply
chains, and as a result global integrated
logistics and supply chain management
are being extended to China. This country has much catching up to do in terms
of its logistics capabilities. And it is
5

moving ahead with strong government
support to modernize its physical infrastructure to meet logistics needs. But it
is the information technology infrastructure, especially in relation to the Internet,
that will propel China faster into the
international logistics community.
The Internet does not in itself foster
environmental responsibility. But it can
provide the mechanism for improved
reverse logistics and recycling throughout the supply chain by enhancing communication among trading partners. The
days of the throw-away society are numbered, as both government regulations
and corporate environmental awareness
spur ever more effective reverse logistics processes. Obviously these
processes are far broader in scope than
just the handling of returns, and take in
recycling and reuse of diverse product
and packaging materials.
A case in point is the work being done
by Coors Brewing Company. As the
company responsible for introducing the
aluminum beverage can and aluminum
can recycling in the U.S. in 1959, Coors
has a history of environmental responsibility that continues to this day, and
includes its supply chain partners. For
the future, Coors plans to rely heavily on
web-based, instantaneous information
and communication, as it continues its
business and environmental success
story. You can read the details in the
article, “Circle of Excellence 2001
Winner”, appearing in this issue.
Finally, the Internet can help improve
logistics information transfer for the military, as pointed out in Keith Helferich’s
article on dynamic logistics planning systems. Many of the benefits of these
advanced systems can also be enjoyed
by companies in the private sector.
I think that as you read the articles in
the pages that follow, you are likely to
agree that, from e-fulfillment to globalization to reverse logistics, the Internet
does indeed change everything. And
now we can harness its power to help
us recover from the tragedy of
September, conduct our business affairs
more intelligently and efficiently, and
reduce the load on our distribution system and our logistics infrastructure.

Ray Kulwiec
Executive Editor
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Letter From the Publisher
Orange County Convention
Center, Orlando, Florida from
June 24 - 26, 2002.
The DBM Association is creating a special program designed
to assist the government in the
area of logistics. We are creating an educational program that
will assist the government in protecting against; responding to;
and recovering from; terrorist
attacks affecting the U.S. supply
chain.

As we move into the year 2002,
we are a changed nation. On a
personal note each of us will
remember where we were on 911-01. As professionals we rose
to the occasion and persevered
by keeping the flow of products
moving through the supply chain.
However, as each month has
passed, we become aware of
new risks and have been forced
to take a hard look at the security
of our supply chain as well as of
our nation.
The Distribution Business
Management Association, DBM,
has taken bold steps to address
these vital issues. The first step
was to establish a Relief
Logistics Team that assisted
FEMA and the Salvation Army at
ground zero in New York. Many
American manufacturers and
logistics providers answered the
call initiated by the DBM
Association to volunteer their
time and services to help streamline the “relief” supply chain in
order to help the rescue workers
and victims of 911.
The second step was to create
a dedicated Government
Logistics and Security track in
the annual conference being held
at WoF2002 in hall C of the

The new government logistics
and security track will premier at
the 2002 event. It has been
designed for both government
agencies and private entities to
learn “Rapid Response
Logistics.” Attendees at the conference track will learn how to
ensure the rapid restoration of
transportation and distribution
systems and other critical infrastructure elements after disruption by an unforseen threat or
attack on the supply chain.
For the past ten years, the
nation’s leading universities have
worked through the Distribution,
Business Management
Association to produce our
national conference on current
trends and technologies in logistics. DBM is the nation’s leading
not-for-profit logistics educational
association, and our 2001 national conference attracted more
than 3,000 top logistics and technology executives. In the past,
such notable executives as Mr.
James Kelly, Chairman/CEO of
UPS and Mr. Michael Wickham,
Chairman/CEO of Roadway
Express, Inc., have participated
in our keynote sessions.
This year the Honorable Diane
Morales and General Proctor will
present their vision, objectives
and expectations for DOD logistics. Their presentation will
include thoughts on total asset
visibility, ERP, and end-to-end distribution. These initiatives are
imperative in any major logistics

7

undertaking, and will be of great
interest to business and government executives. In addition, we
will have participation from the
Military Departments, the Joint
Chiefs of Staff, and the Defense
Agencies.
As the nation enters 2002, both
the country and the DBM Board
of Directors recognize the need
to address the importance of
logistics within the Department
of Defense. As a result of
September 11th, defense logistics is center stage for the 2002
National Conference in Orlando,
Florida from June 24-26.
The 2002 National Conference
will be an outstanding vehicle for
distribution & logistic professionals and other senior leaders within DOD to share in the latest
technological breakthroughs in
logistics and to network with
other executives.
I hope you find this issue of the
Journal helpful in navigating the
logistics of the uncharted road
ahead. Join us at the annual
conference in Orlando Florida
from June 24 - 26th as we come
together as professionals to learn
how to implement rapid
response logistics in order to
protect and streamline our own
distribution channels and thus
help ensure the security of our
nation’s supply chain.

Amy Thorn,
Publisher
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Industry Roundup
increased production.

A review of trends and
developments in 2002
up until press time
Manufacturing hoping for
rebound
The decline in manufacturing activity was not as great as anticipated
last December, bolstering hopes
that a recovery may be in the making in that sector. The index of
manufacturing activity monitored by
the Institute for Supply
Management (formerly National
Association of Purchasing
Managers) suggested that the contraction cycle is nearly over, and the
beginnings of expansion can be
expected reasonably soon. Prior to
the September 11 attacks, National
Association of Manufacturers
(NAM) president Jerry Jasinowski
had observed that the Federal
Reserve’s recent reductions in interest rates would help fuel consumer
spending, as would the tax cut.
Furthermore, inventory accumulations caused by the slowdown last
year were expected to be worked
off by year end. The unfolding of
events globally will show how close
those expectations will come to
being realized. Another positive
note was that worker productivity
rose in the third quarter of 2001 by
a 2.7% rate, as reported by the U.S.
Labor Department.
Supply chains--a switch
from "push" to "pull"
Supply chains of the Internet era
are based on "demand pull" rather
than "supply push", according to
Arindam (Andy) De, of i2
Technologies. De made his observations at the Warehouse of the
Future 2001 Conference this past
June. He noted that customer
demand has replaced supply as
the primary driver of value chains.
Thus, customers are no longer
interested in just buying physical
products. The product is an artifact
around which customers demand
experiences, De said. End-to-end
fulfillment is about moving the customer's demand signal all the way

• Distribution must plan storage

upstream and providing visibility
into the supplier's inventory and
capabilities downstream. This
approach enables supply-chain
partners to work together from the
same demand signal, coordinate
appropriate inputs, and collaboratively satisfy the customer's need,
based on an accurate order
promise. Such a process involves
a fundamental shift from the traditional "supply push" model to a
"demand pull" model
Strategic planning a must
Many of today's executives have
survived double-digit business
growth and have met the challenges of satisfying frequently
changing market demands.
However, notes Richard W. Pierce,
Senior Project Manager, Sedlak
Management Consultants, the
same executives are often uncomfortable with the strategic planning
process. They doubt the value of
a multi-year planning exercise that
can produce results that become
obsolete before they are even published.
Nevertheless, Pierce explains,
every executive needs to realize
that, no matter how difficult and
imprecise the task, a strategic plan
is not an option in the achievement
of long-term business success.
The Cleveland-based consultant
provides the following reasons for
creating and maintaining a plan:
• Stockholders insist on knowing
where the company is headed.
• Outside investors must see
long-range plans before they
grant loans of operating or
expansion capital.
• Human resource executives
need to develop staffing plans.
• Buyers need to order the right
materials and products.
• Manufacturing needs the
information in order to plan for
9

and fulfillment capacities to
meet customer service needs.
Pierce suggests developing three
scenarios for a five-year plan:
1) the most likely growth expectations, 2) worst case minimum
expected growth rate, and
3) allowance for an unexpected
event such as the addition of a
sales channel, with its associated
volume.
“Comfort with strategic planning
comes with accepting that you're
never going to get it exactly right,”
Pierce says. But once you can
describe "the most likely outcome,"
and can accept the risks of the
worst case scenario, you are on
route to minimizing detours along
the strategic planning highway.
Another acronym: TSP
Just as you were getting used to
ASP, 4PL, and other recently minted acronyms, another has come
along: TSP, or total service
provider. Speaking at the recent
Warehouse of the Future 2001
Conference, Dr. Richard Dawe of
Golden Gate University, San
Francisco, suggested that the TSP
is the next logical evolution of eBusiness supply chain providers.
Dawe said that in theory, TSPs
could be formed through portals
that combine present logistics
providers, (LSPs), application service providers (ASPs), consultants,
contract manufacturers, and
exchanges into e-Business utilities.
Will that become the dominant
model? Dr. Dawe thinks we'll
know in 3 to 5 years. The full article based on his presentation
appears in this issue.
New integration/
development lab opens
Tompkins Associates recently
hosted the grand opening of its
new development lab on October
25 in Orlando, FL. According to
the firm, it is North America's first
and only fully operational solutions
testing facility. The lab is designed
to provide customers with a norisk environment for testing bestcontinued on page 47

Refereed Article:

An Internet
W
Portal for the
Selection of
Warehouse
Management
Systems
By Dipl.-Ing. Detlef Spee
Material Handling Systems Department Head, and
Dipl.-Ing. Olaf Figgener
Fraunhofer Institut fuer Materialfluss und Logistik
Dortmund, Germany
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arehouse
Management Systems
(WMS) are an important component of modern logistics systems. No warehouse or
distribution center (DC) can function without them and they can
only be integrated into international logistic chains if they have
suitable interfaces for integration
into the worldwide information
network. The need for suitable
interfaces and the requirements
of modern, highly structured distribution centers place high
demands on Warehouse
Management Systems. However,
despite the high requirements of
modern logistics systems, there
are more and more warehouses
that “only” require the basic functionality of a WMS. The range of
requirements are covered by the
WMS available on the market.
The user who has to select a
WMS for their DC quickly asks
the question: Which WMS is right
for me? The Fraunhofer Institut
für Materialfluß und Logistik will
help answer this question and
others with their international
WMS questionnaire. This questionnaire will provide potential
users with an overview of the
WMS available on the market
and a comparative analysis of
the systems.
The Warehouse Logistics web
site was developed and designed
by the WMS team, consisting of
employees from Fraunhofer IML
(D) and IPL Consultants (NL), and
contains a wealth of information
about warehouse logistics. The
Internet pages are multilingual
and designed so that the language can be changed for each
page. Currently, the web site is
available in German and Dutch.
An English language option will
be added later this year.
It is important to the WMS team
that enterprises, consultants, and
research institutes around the
world become interested in the
new Internet portal. For this reason, the web site has to be multilingual. The Internet portal is a

DBMJ
platform for the exchange of
information, experience, and
ideas. Third parties are able to
make contributions as long as the
topics correspond to the structure
of the Internet pages. Fraunhofer
IML and the IPL consultants studied 60 WMS in Germany, Austria,
Switzerland, and the Benelux.
These countries represent the
largest share of the European
logistics market. The study will be
expanded to include English
speaking countries (Great Britain,
USA, Asia) as soon as the web
site (www.warehouselogistics.com) is available in
English.

the potential user has good documentation for their project.
•The Warehouse Logistics web
site provides links to the manufacturers who participated in the
study.
•An overview of the participating
manufacturers is given. This
includes: turnover (sales), staff
size, reference projects, subsidiaries/offices, etc.
The four main groups of questions in this study are: company
information, technical aspects of
the software that relate to the
system, the structure of the data
and information, and the functions of the system.

How does this WMS study
compare to well-known
market studies?
•This study is Internet-based and,
in contrast to a book, can be
updated constantly.
•By studying the systems, the
Warehouse Management
System experts at IML and IPL
will validate the approximately
1000 answers given by the system manufacturers to the questionnaire.
•The descriptions of the systems
will be entered in a database.
This data can be accessed via
the web site.
•Potential users are able to use a
selection tool to help them
define and select a suitable supplier.
•The manufacturers have access
to the database and are able to
update the data at any time
(Important: validated functions
are only released to interested
parties after they have been
revalidated).
•An updated survey will be conducted every year, and a validation of new and not yet validated questions will be carried out.
•Interested parties can save a
request profile that they can use
for new database queries.
•The results and the question
profile are saved as a PDF file
and sent to the interested parties. This is done to ensure that

Results of the Market
Study
The current findings of the study
have produced some interesting
results. An overview of the functions of the WMS has shown that
a survey of the market is necessary in order to make a qualified
selection of a WMS. This overview
included functions that have been
realized in WMS and, in particular,
those that have not yet been real•The item has been recalled and
ized. The following section illuscannot be delivered. If there is a
trates some examples of these
production shortage, it might be
functions:
necessary to block the item for
The majority of warehouse mana special batch or production
agement systems offer basic
date.
functions, such as the definition of
•The item is being inventoried.
a reorder level or dwell time moni•The item has not been put
toring. Other functions, such as
through the necessary quality
the adherence to shared storage
control tests.
bans on dangerous goods, are
only available in
Figure 1 – The Range of Warehouse Management Functions of
the Examined Systems
about 16% of the
systems. Systems
with expanded
functions are the
exception rather
than the norm
(Figure 1).
One of the basic
functions of managing a warehouse is the ability
to block a storage
space or an item.
This example illustrates the importance of defining
11

the range of function of a WMS
package: all of the examined
WMS support the basic functions.
Several systems can distinguish
between different types of blocking in the warehouse: blocking the
storage of goods or the retrieval
of goods, or completely blocking
the warehouse. One out of ten
systems can only block an entire
section of the warehouse (for
example, blocking aisle 4 in a high
bay warehouse for scheduled
maintenance) by blocking the individual storage spaces in that section. This process takes too much
time and effort. The easiest way
to block a section of a warehouse
is by using a mouse to select the
section on a graphic image of the
warehouse.
There are several reasons why
items need to be blocked or
reserved in a warehouse. If an
item is blocked or reserved, it
should not be delivered or taken
out of storage until a certain point
in time. For example, the following
reasons will result in an item
being blocked or reserved:

•The item is being discontinued.
•The item has expired.
•A certain number of items have
to be available to ensure that a
customer can receive subsequent deliveries. This can be
accomplished by reserving a
certain number of goods for a
specific customer.
In order to effectively manage
inventory, it has to be easy to
understand the reason behind a
blocking. This means that the
WMS should be able to manage
different blocking labels. During
the validation of the WMS, it
became clear that the systems
handle the functions “blocking”
and “reserving” differently, as
shown in Figure 2. Incredibly,
only 50% of the systems can
manage a blocking label as storage space information. As well,
the use of a blocking label with
many systems resulted in a stor-

Figure 2. Supported WMS Functions: Blocking Options

age space not being used.
On the other hand, almost 85%
of the systems were able to block
or reserve a batch.
However, only 72% of the systems support the blocking of
items that have expired. Less than
50% of the systems allow items
to be blocked or reserved that
have exceeded a specific warehouse dwell time. Nine out of ten
systems allow complete stocks to

be reserved, and 75% of the systems allow substocks to be
reserved.
The Study as a selection tool
The heart of the portal is the
international market study on
WMS. Because the study has
been designed for the long term,
the WMS team has decided to use
the Internet to publish the results.
This move will guarantee world-

Features of the Website “www.warehouse-logistics.com”
What does the Warehouse Logistics
web site offer its visitors? The menu
item “WMS Team” provides a profile
of the international project team and
a brief overview of the services
offered by the WMS team. The web
site also provides contact information
and links to Fraunhofer IML and IPL
Consultants. As the name suggests,
the menu item “Current News” offers
news from the world of Warehouse
Management.
The menu item “Important Dates
and Events” offers updated information about all events that are related
to the topic of WMS.

The menu item “Literature and
Publications” offers newspaper articles on the WMS study and information about technical publications and
current presentations. Some of the
material can be downloaded. English
articles and publications will be added
to the site as soon as the English version of the web site is available.
Those interested in making a possible
contribution to this web site should
contact Detlef Spee at
spee@iml.fhg.de

Figure 6: An Overview of the
Important Dates and Events
in the Field of WMS
Corresponding to the basic principle
of the portal, the events and the links
to exhibitions, conventions, and
forums are not limited to Germany or
the Netherlands, but include activities
from around the world. The web site
provides a date, location, and link for
each event. The links allows the user
to quickly access the web site of the
event organizer in order to gain more
detailed information.
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One of the main uses of the Internet
is to provide information. For this reason, the portal contains the menu
item “Links”. The “Links” page contains links to the home pages of WMS
suppliers and project groups, such as
the Fraunhofer IML work groups
eLogistix or myWMS. These projects
illustrate the current solutions of
Dortmund logisticians for meeting the
new requirements on concepts and
software. The work group eLogistix (
http://www.elogistix.de ) develops
solutions for logistics
that have been affected
by the expansion of EBusiness. The
“myWMS” project is an
open source software
project. The basic idea
behind myWMS is the
use of standard components to create a tailormade system
(Warehouse
Management System).
The myWMS work
group provides more
detail on their web site
http://www.mywms.net/.

FPO
Pick-up film
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wide access to the data within a
very short period of time. And, the
data can be updated on a continual basis, which could not be done
if the results were published in the
form of a book or CD ROM.
Ability to update data is crucial in
the software market. Strategic
decisions such as the selection of
a WMS have to be made on the
basis of current data, which will be
made available on the Warehouse
Logistics portal so that all interested parties can view it interactively.
A total of 57 systems suppliers
participated in the initial study .
A special questionnaire was used
to determine the performance
spectrum of the systems. This
questionnaire was filled out on
the Internet and verified by the
IML and IPL. The results are now
available online.
The WMS team currently provides a WMS selection tool, which
is available on the Internet under
the menu item “WMS Selection”.
Users are able to select a WMS
system that is appropriate for their
application in only two steps.
In the first step, the systems are
compared against the selected
knock out criteria, which are taken
from a catalog of criteria (Figure 3).
The result of this step is a short list
of suitable systems that meet the
criteria.
Figure 3: System Criteria

important. Twenty functions were
compiled in this way. Each function was weighted between 1
(unimportant) and 5 (very important). The weighting was further
refined using the individual questions, which were also weighted
between 1 and 5. A weighting of 0
excluded the function from the
selection. The results are displayed
in a bar graph (Figure 4).
Figure 4: Typical Weighted
Results for a Specific
Application

The Warehouse Logistics web
site also provides contact information and company profiles of
the WMS suppliers.
Figure 5: A Company
Profile of a WMS Supplier

In the second step, the functions
of the systems in the list are
selected and weighted. The WMS
team divided the questions into
groups to make it easier to select
the systems. As a result, questions
for several functions could be

A WMS is not selected solely
based on its functions. A long-term
business relationship is started
14

when software is purchased and
installed. The following criteria are
also important in the decision making process:
- development of the supplier and
its current size
- automation of the system
- unique selling point of the software
- project experience and references of the supplier
- international representation
- average costs of the system
This type of information, as long
as it is provided by the WMS
supplier, can be called up
with a click of the mouse.
Access to the Study
Results
The results of the study
can be accessed via the
logon page (menu item
“WMS Access”). After you
have faxed in your registration to the WMS team, you
will receive a user name
and password by e-mail.
The results of the study
can be accessed by users
for specific projects using
an economically priced,
time limited login; consulting companies can have
long-term access that
allows project profiles to
be saved.
In the fourth quarter of
2001, the English version of the
“Warehouse Logistics” portal is
expected to be available. Then,
information about the international
suppliers (for example, Interbiz,
Computer Associates, EXE, and
Manhattan
Associates) will
be available, and
the data base will
be expanded to
include WMS systems available in
the US market.
Questions or
comments can
be directed to the
WMS Team of
Fraunhofer IML
and IPL Consultants. The email
address is info@warehouse-logistics.com.
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Industry Article:

Dynamic Logistics
Planning Systems
Streamline Military
and Industry
Performance A
A collaborative Advanced Logistics Project is
bringing the logistics vision of the U.S.
Department of Defense and its industry partners
into the 21st century.
Commercial applications also hold high promise.
By Omar Keith Helferich, Ph.D., Vice President Supply Chain
Integrated Strategies Incorporated,
Leo Pigaty, Lieutenant General (Ret.), U.S. Army, and
Todd M. Carrico, Ph.D., Director/Program Manager, DARPA Joint Logistics
Technology Office/Advanced Logistics Project

s we progress in the new
century, global companies as well as the U.S.
Department of Defense (DOD)
require a new logistics vision. This
article covers the development of
a global, dynamic logistics planning and execution system—the
Advanced Logistics Project (ALP)—
that is designed to meet the needs
of DOD as well as those of global
industrial organizations.
From the viewpoint of DOD, the
U.S. and coalition forces must be
able to effectively deploy military
forces to hot spots around the
world. This deployment involves
not only key personnel and troops,
but also materials and equipment
ranging from ammunition and
planes to food and clothing.
Creating logistics plans
(“Logplans”) that can support such
deployments is a significant challenge that requires answers to the
following questions:
1. What materials are available,
where are they located, and
what is their status?
2. What transportation resources
are available, where are they,
and what is their status?
3. What are the materiel needs of
the different combat units being
deployed; when is the material
required, and what additional
support must be provided?
4. When multiple requests are
made for the same scarce
resources, how should these
resources be allocated?
5. How should changes to the status of materials and/or requests
be monitored, so that affected
requests can be identified and
satisfied by alternative means?
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6. How can dynamic replanning be
supported in a scalable way,
given that changes in the state
of the supply chain may affect
hundreds, or even thousands of
plans?
7. How can the logistician monitor
the global status of the supply
chain?
DOD Logistics Enters the
21st Century
DOD has created a vision, called
Joint Vision (JV2020) that combines information superiority with
four main pillars—1) dominant
maneuver, 2) precision engagement, 3) full dimensional protection, and 4) focused logistics. The
pillars are similar to the key commercial elements of flexibility, segmentation, agility, integration, visibility, variability, and velocity
(1,2,3,4).
What is needed to carry out the
vision is an extremely rapid automated crisis action planning
process, having links to all operational and logistics planners at
multiple echelons within the organizational military and industrial
structure. The system must also
make possible a common understanding of the operating situation.
It must permit real-time monitoring
of operations being executed, and
initiate automated rapid replanning
when dictated by deviations in the
operating situation.
The DOD vision must incorporate
the concepts of Advanced
Planning Systems (APS) when
used in conjunction with ERP
transaction systems across a global extended inter-enterprise system. In an era of downsizing,
DOD will become increasingly
dependent on commercial assets
and capabilities (5). The combination of dynamic planning and execution, utilizing e-business technologies, is the direction being
taken by leading organizations.
Therefore, all elements of the DOD
logistics community, including private sector partners, must put
great emphasis on meeting the
plan’s objectives through each

component’s activities, programs,
and initiatives, on a priority basis.
The effort should include ongoing
and planned initiatives as well as
their performance tracking, to
ensure compliance with end objectives. Key to success is establishing user confidence and accelerated implementation of dynamic
business processes built on modern information technology.
The Advanced Logistics
Project (ALP)
As with many global companies,
logistics provides the foundation
for DOD to achieve its missions. It
is the link to a nation’s war fighting
forces. DOD logistics is focused
on sustaining fielded weapons systems and moving combat materiel
and personnel in support of strategic, operational, and tactical objectives. A program under development, the Advanced Logistics
Project (ALP) supports the concept
of focused logistics. It leverages
advanced information technologies
to gain unprecedented control
over the logistics pipeline (6). An
important goal of ALP is developing the theory, algorithms, and
implementation needed to support
a significantly faster creation of
Logplans, while providing a
dynamic capability for global,
multi-enterprise replanning as
required by the situation.
The ALP Vision
ALP has been sponsored by the Defense
Advanced Research
Projects Agency
(DARPA) and Defense
Logistics Agency (DLA).
It is designed to
address the shortcomings of current logistics
support systems and
seeks full development
of a significantly
improved capability.
ALP will enable logistics
organizations to resolve
complex logistics
issues simultaneously,
resulting in improved
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response times, reduced inventories; more capable, and smaller,
tailored support packages; and
less vulnerable logistics communication lines.
The result is a large potential cost
savings for both the federal and
private sectors, through greatly
improved management of manufacturing, storage, transportation,
and repair assets. Development of
collaborative technologies that are
automated, multi-enterprise, global, multi-echelon, and real-time, is
intended to provide logisticians
and warfighters an unprecedented
ability to plan, execute, monitor,
and rapidly replan and re-execute
logistics support, even while
assets are en route to the theater
of operations.
The ALP prototype developed to
date has demonstrated a coupling
of continuous planning and execution monitoring into an interoperable course of action (COA). It
gives users revolutionary capabilities for managing the logistics
pipeline through the development,
testing, and integration of tomorrow’s advanced information technologies. The ALP visionary, endto-end concept is shown in Figure
1. The system design philosophy
encompasses a single software
architecture and implementation,
and object-oriented methodology.
It has been tested against user

Figure 1. End-to-end system vision includes the ability
to plan, execute, monitor, and rapidly replan and re-execute logistics support, even while assets are en route to
the theater of operations.

cases involving real military/industrial complex problems. The ALP
environment also supports complex distributed DOD and commercial data sources with graphical
visualization and web-based interaction capabilities.

portation plans, schedules, and
continuous monitoring techniques.
3. Rapid supply—This concept
provides continuous demand
assessment and sourcing information for both DOD and commercial
inventories. It permits logisticians
to ensure that the right supplies
The ALP System
are at the right locations when
ALP is focused on four areas to
required, while maintaining a miniachieve end-to-end, totally integrat- mal inventory. By managing suped logistics systems. As shown in
ply channels across a virtual invenFigure 2, these functional goals or
tory of DOD and commercial ven“grand challenges” (7) are:
dors, suppliers, and manufacturers, DOD can realize
improved materiel
readiness while
decreasing cycle
times. The bottom
line is that unit
demands will be
filled faster and
cheaper while
enabling the DOD to
dramatically reduce
inventories and overhead costs. Specific
capabilities being
addressed include
real-time visibility,
linking between
commercial sysFigure 2. Advanced Logistics Project (ALP) is focused on
tems,
and optimizing
four functional goals or “Grand Challenges”—automated
of materiel shipplan generation, end-to-end movement control, rapid
supply, and real-time logistics assessment or execution
ments and data
monitoring.
gathering.
4. Real-time logistics assess1. Plan generation—As with all
ment—This program will identify
leading global companies, DOD is
plan deviations within 15 minutes
interested in automatically generatand update a logistics plan within
ing logistics plans at various
10 minutes of the detected deviarequired levels of detail, and in
tion. Advanced visualization cousynchronizing operations and logispled with plan sentinel “trigger
tics actions including identification
event” technology will provide all
of requirements, courses of action,
users the capability of rapidly
and logistics support plans.
assessing the logistics situation.
Automated logistics planning tightConverting logistics data into intuly links operational and logistics
itive, information-rich visualizations
requirements planning and execuwill permit logisticians to undertion processes to produce an exestand the current situation and procutable and detailed logistics plan.
ject future states. By relating oper2. End-to-end movement conational and logistics components
trol—This concept incorporates
against a shared situation, linkages
both military and commercial
between operational events and
assets to maintain end-to-end conlogistics capabilities can be estabtrol of the transportation/logistics
lished.
pipeline through the automated
Decision makers will have a realdevelopment of responsive transtime capability of monitoring and
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potentially changing whole
resource units (product, transportation, labor, dollar allocations),
either adding them to or deleting
them from the operations plan.
This capability allows for rapid,
comprehensive response to
events such as 1) speeding up
deployment of manpower and critical items, 2) deploying to meet a
threat from weapons of mass
destruction and/or terrorist attack,
3) redeploying due to weather or
other situation impacts, and 4)
replanning due to other contingencies that generate competing
demands and cause schedule
diversions.
Technology Goals
ALP research has pursued three
technology goals as follows:
1. Distributed agent architecture—This innovative architecture
approach is modeled after the
human cognitive process. The
design provides seamless interoperability among all components at
all echelons. It ensures a scalable,
integrated framework to accommodate using worldwide legacy
and contemporary applications
and data sources.
The use of agent technology
within ALP involves an expander
module for decomposing incoming tasks into doable subtasks that
are performed by the system. The
system then allocates those tasks
appropriately and monitors the
execution as replanning is developed, and periodically reports status. It also notifies operators of
task completion.
2. Distributed information management—This system manages
fine-grained information effectively
across a wide area network. It
provides data aggregation techniques that support continuous
top-down and bottom-up information flow, using Windows NT systems across standard internet
bandwidths.
3. Real-time information fusion—
This system fuses streams of realtime information and distributes it
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throughout the logistics domain to
support execution monitoring and
continuous information integration.
ALP Agent Architecture
DOD consists of hundreds of
internal organizations, each with its
own specific planning and logistics
needs. These organizations in turn
need to interact with systems that
often have their own logistics subsystems as well. Thus, the ALP
architecture required an abstraction of a logistics system’s functional behavior. The selected
abstraction was called an agent.
As shown in Figure 3, the ALP
agent consists of four components, as follows:

then updated, given the new data
allocations that have been made.
3. Assessor—As different tasks
are being executed, this component tracks status of the logistics
supply chain. The assessor continues to monitor each activity currently in the plan, and generates
an exception that triggers actions
if the plan execution deviates
beyond a certain predetermined
threshold.
4. PlugIns—These modules give
agents their individual domain-specific functional behaviors and business process characteristics, and
also provide valuable interface services by reading information from
external data sources through user
interfaces.
The underlying agent
architecture that drives
the ALP engine is
called Cougaar
(Cognitive Agent
Architecture). Open
source and available to
everyone, Cougaar
provides the building
blocks and domain
independent agent
technology (8).

Conclusions—
Implications for
DOD and Industry
Figure 3. ALP agent architecture consists of four components. Expander takes a request for support as input and
The Advanced
creates a set of tasks into a “Logplan” data structure.
Logistics Project (ALP)
Allocator accesses data sources to determine what
resources are available, and allocates them to tasks.
has demonstrated a
Assessor tracks status of logistics supply chain as differprototype of a dynamic
ent tasks are being executed. Plugins give agents their
logistics planning and
individual functional behaviors and business process
characteristics, and also read information from external
execution system that
data sources through user interfaces.
would serve the total
global U.S. DOD-industrial complex
1. Task expander—This comporequirements. ALP is fairly modunent takes a request for support as lar, and transition of inventory maninput, and creates a set of tasks
agement and contract sourcing
into a data structure called the
applications is under way with the
Logplan.
Defense Logistics Agency. Supply
2. Allocator—Military and comrequirements applications are
mercial data sources are accessed
being investigated by the medical
to determine what resources are
community, and movement planavailable to allocate to the tasks.
ning applications are being used at
The allocator then reads all availthe U.S. Transportation Command.
able Logplans and assigns
Leaders in the commercial sector
resources to each task in the plan
are striving toward a competitive
to optimize the objective function
advantage through linking of ERP,
for the plan. The data structure is
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APS, and e-business techonologies, first on an enterprise level,
followed by a global inter-enterprise connection. DOD requires
similar capabilities on a global perspective to achieve dynamic logistics planning and execution decision support systems (9,10,11).
This linkage must be achieved at
all echelons on an around-theclock basis throughout the year,
during peacetime and war.
The number and diversity of operational units, business processes,
databases, and geographical areas
makes the DOD-industrial logistics
planning environment more complex than any other industrial supply chain. In addition, the DODindustrial environment is subject to
rapid shifts in resource requirements and priorities that have
major impact on security, human
life, and cost.
The ALP system would provide
global coverage for continuous,
dynamic logistics planning and
replanning, with optimization of
resources at multiple operational
levels.
Supply Chain Planning and
Control Advances
The ALP development provides
advances in several areas of supply chain planning and control,
including: dynamic inter-enterprise logistics planning, automated
assessment and monitoring, and
changes in recommended courses
of action (COA).
Dynamic inter-enterprise logistics
planning—The scope of ALP
includes supply chain planning that
links multiple global business units
of all DOD services, plus making
significant connections to the
commercial organizations that provide global logistical support. This
system represents the most complex logistics planning approach
reportedly under development.
Automated assessment, monitoring, and COA—Another ALP goal
is the monitoring of automated
plans based on actual events and
ongoing assessment. The ongoing monitoring and assessment

uses the “intelligent agents” to
trigger replanning as necessary,
which results in adjusted recommended COAs. The concept is to
automate the logistics planning
and appropriate COA for each of
the various levels of command
authority from headquarters staff
to the field units. A review and
override will be available for some
command level/COA combinations. The automated COA concept is not new. In the commercial area, software is used to provide automated replenishment
buys, production decisions, material flow, etc.
Technology advances—The information technology advances in
ALP include the world’s largest
distributed and most advanced
cognitive-based agent architecture,
and the most secure information
operations over unclassified internet of any unclassified military system. The prototype also provides
evidence of the fastest construction of a detailed unit level logistics
plan. ALP also is the first largescale distributed execution monitoring/dynamic replanning logistics
prototype. Its design involves the
most complex and diversified use
of both DOD and commercial databases.
The Advanced Logistics Project
has created a powerful, cost-effective approach to revolutionizing
global logistics business processes. The built-in modularity and
scalability, coupled with open
source technology, offers industry
a unique opportunity to apply
agent architecture efficiencies to
local APS, ERP, and e-business
solutions.
Lessons learned
The ALP initiative provides important lessons related to development of a complex dynamic logistics planning system. Lessons to
date include the importance of a
software architecture that facilitates the plug-in of commercially
available software modules. An
example is use of “plug-in” soft-
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ware modules for transportation
routing and scheduling, and optimization of transportation modes.
ALP development also supports
previous lessons that sophisticated planning systems are very
dependent on secure, reliable,
electronic linkages that ensure upto-date databases. The ALP project provides additional support for
the lesson that even though it was
developed with a goal of total
automated planning, it must provide users with access to an override capability, as the system modules are field implemented.
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Information
Technology
and The
Logistics
Triad
Alternatives to traditional transaction
processes promise higher quality and
lower cost.
By Paul D. Larson, Assoc. Professor ,
Transportation & Logistics
Iowa State University
College of Business, Ames, IA

A logistics triad is a cooperative,
three-way relationship between a
buyer of goods, the supplier of
those goods, and a logistics service provider (LSP) moving and/or
storing the goods as they pass
between buyer and supplier.
Traditionally, logistics alliances
have been developed and analyzed as dyads, i.e. relationships
between LSP and buyer or supplier of the goods. This article presents the logistics triad, in the
context of three approaches to
buying and selling goods and
(logistics) services. Information
technology (IT) facilitates triad formation, by enhancing order processing and exchange of information among the parties. However,
IT can also be an obstacle to
close triad relationships, in that IT
can be used to intensify competition-and inhibit cooperation—between buyers, suppliers and
LSPs.
Imagine a simple market with
three buyers of a certain item,
three suppliers of the item, and
three logistics service providers
(LSPs) moving and storing the
item as it passes from supplier to
buyer. There are at least three
fundamentally different approaches for a buyer (Bi) and a supplier
(Si) to conduct business-and to
arrange for services from an LSP
(Li): transactional, relational, and
portal.
Transactional Approach
The transactional approach is
shown in Figure 1. In the transactional model, all firms live from
transaction to transaction, with no
trace of long-term, cooperative
relationships. When the first
buyer (B1) has a requirement for
the item, all three suppliers are
invited to submit bids or are otherwise contacted regarding availability of the item, price per unit,
credit terms, etc. Once a supplier
is selected, the buyer engages in
a similar procedure in search of a
logistics service provider to move
the shipment. Pick-up and delivery times, freight rates, etc. must
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Figure 1. Transactional model has no
long-term, cooperative relationships
among buyers (B), suppliers (S), and
logistics service providers (L).
Bidders vie for each transaction. This
free-form approach may yield low purchase price and freight rates, but at the
cost of high order processing costs.

be agreed upon. Of course, this
assumes the goods are bought
on an FOB origin basis. If the
goods were bought and sold FOB
destination, the supplier would be
the one to contact the three logistics service providers. The transactional approach is chaotic, labor
intensive, and characterized by
heavy use of phone and fax communication. It may yield the best
deal in terms of purchase price
and freight rates, but at the
expense of high order processing
costs.
Relational Approach
Figure 2 depicts a second
approach, the relational approach.
Here, B1 reduces or even erases
the transactional chaos by forming close, long-term, single
source/provider relationships with
one supplier (S1) and one logistics service provider (L1). B1
negotiates long-term contracts
with both S1 and L1. When B1
has a requirement for the item, a
purchase order is transmitted to
S1, via phone or fax or e-mail. A
request for logistics services is
simultaneously sent to L1. Order
processing efficiency increases
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dramatically, as B1 deals with two
parties in coordinated fashion
rather than six parties in a state of
chaos. On-time pick-up and delivery performance also improves,
yielding lower stock levels at both
origin and destination points.
Prior research shows that cooperation between buyer and supplier
yields higher product quality and
lower total costs. (1) Arguably,
the ultimate relational initiative is
the formation of a logistics triad.
A logistics triad is a cooperative,
three-way relationship between a
buyer of goods, the supplier of
those goods and an LSP moving
and/or storing the goods between
buyer and supplier.
In 1989, Beier introduced the
logistics triad, consisting of shipper (a.k.a. consignor), carrier, and
receiver (a.k.a. consignee), as the
“minimum unit of analysis” for
logistics research. (2) Later,
Gentry observed that “virtually no
research addresses the three-way
linkage of the transportation
provider between suppliers and
purchasing firms.” (3) Bask links
the logistics triad to third-party
logistics (3PL), suggesting that
“the term (3PL) has its foundation
in a triad form of relationships

Figure 2. Relational approach
involves close, long-term relationships
among one buyer (B), one supplier
(S), and one logistics service provider
(L). This cooperative approach is
believed to result in high product/service quality and low total cost.
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covering seller, buyer and TPL”
(a.k.a. 3PL) provider. (4) Bask also
observes that most 3PL research
focuses on dyadic relationships
between the 3PL provider and
either buyer or supplier (of the
goods).
The trade press reports several
examples of logistics triads in
practice. Target Stores, Thomson
Consumer Electronics, and Genco
Distribution Systems have formed
a reverse logistics triad in which
Target is the shipper (of returned
goods), Thomson is the receiver
and Genco provides logistics services. (5) A second example is
the Procter and Gamble supply
chain initiative, whereby P&G
works closely with suppliers and
carriers. (6) Furthermore, Sun
Microsystems has teamed with
USCO Logistics, leveraging information systems and the Internet
to link supply chain partners.
Sun and USCO have created a
Virtual Logistics Network, in
which suppliers (manufacturers),
repair vendors, and logistics
service providers collaborate to
deliver a seamless link to Sun’s
customers. (7)
According to a recent survey of
Danish logistics service providers,
just-in-time (JIT) delivery objectives
and information technology (IT)
are the top two facilitators of
logistics triad formation. (8) Either
electronic data interchange (EDI)
or extranets can help coordinate
purchase of goods and inbound
logistics services. Online
exchanges may also have a role in
triad formation. Commenting on
the need for logistics to support
online exchanges, Rosen states:
“First you need customers; then
you need suppliers. After that, the
biggest challenge for business-tobusiness marketplaces is logisticsintegrating all the pieces of the
supply chain so buyers actually
get the products they buy.” (9)
B2B hubs began by facilitating formation of buyer/seller dyads, and
enabling these dyads to buy and
sell products electronically. But
the logistics to service these
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transactions had to be arranged
offline. However, B2B hubs are
initiating alliances with LSPs, so
goods can be bought and soldand arrangements to have those
goods moved and stored-can all
be made online. (10) Examples of
these B2B hub/LSP alliances
include: PaperExchange.com/C. H.
Robinson Worldwide, serving the
pulp and paper industry; and
PlasticsNet.com/Schneider
Logistics, serving the plastics
industry. Whether these portals
facilitate triad formation remains a
question in search of further
study.
Portal Approach
The portal approach is shown in
Figure 3. A fourth party (X) enters
to facilitate order processing and
other communication between
buyers, suppliers and logistics
service providers. Using a portal,
B1 posts product and service
requirements electronically, and
the business is bid on by interested suppliers and LSPs. This is
essentially a return to transactional chaos, though without the labor
intensive, expensive order pro-

Figure 3. Portal approach permits a
buyer (B) to post product and service
requirements electronically, and the
business is bid by interested suppliers
(S) and logistics service providers (L).
The portal (exchange) is provided by a
fourth party (X). Competition among
suppliers and service providers is
thought to result in lower prices (rates)
and higher product (service) quality.

cessing. In theory, intense competition between the suppliers
yields lower prices and higher
product quality. In a similar fashion, competition between LSPs is
thought to bring lower rates and
higher levels of service.
Implications for
Distribution Business
Management
It is clear that the relational and
portal approaches, as alternatives
to the transactional approach, dramatically increase the efficiency
of exchange, i.e. reduce order
processing costs. However, only
the relational approach brings
additional benefits of close relationships between distribution
business partners. While the relational approach offers further benefits (improved product and service quality, lower prices and
rates) through cooperation; the
portal approach may afford these
benefits via competition.
Previous research on buyer/supplier relationships shows that cooperation, in the form of single
sourcing, improves quality and
reduces total cost. On the other
hand, competition among suppliers (multiple sourcing) neither
improves product quality nor
reduces total cost. (11)
Further research is needed to
clarify the role of B2B hubs/logistics exchanges in the formation of
logistics triads. Do exchanges
facilitate triad formation-or are
they an alternative to logistics triads? Porter covers both sides of
the debate. She quotes Scott
Alaniz and Robin Roberts of
Stephens Inc., who suggest portals (a.k.a. exchanges) enable
firms “to collaborate with trading
partners and coordinate order processing, materials, and parts procurement, receiving, production,
distribution and related logistics.”
However, she also notes that data
posted by-and available toexchange participants “could easily be used to undermine rather
than reinforce established strategic supply relationships.” (12)
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Two important research questions
are: What circumstances, such
as product characteristics or shipping lanes, make logistics triads
(i.e. relational approach) especially
suitable? Under what conditions
is the portal approach preferred?
Please contact the author via email (pdl@isunet.net) to further
discuss approaches to buying and
selling goods and services.
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The Case for T
Integrated
Supply Chain
Management
Based on a keynote presentation at Warehouse of the Future 2001 by Craig M.
Simon; Managing Director, FedEx Solutions; FedEx Services; Collierville, TN

Lack of integration between front-end
sales activities and back-end fulfillment
activities has been a major reason for
the failure of supply chain management
to completely live up to its promise.
A closing of this gap will be a major
focus early in the 21st century
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he “new economy” that is
affecting the way business is conducted all over
the world has major implications
for all companies. This economy
can be characterized by four
major macro-trends:
* High tech, high value products.
Cell phones, pagers, personal
digital organizers, and computers are obvious examples of
what are called “high tech”
products today. Less obvious
examples that are nevertheless
part of the trend are found in
traditional durable goods that
include “smart” appliances with
voice communication, autos
equipped with voice instruction, and toys with more processing power than the PCs of
only a few years ago.
* Globalization. Manufacturers
have moved production to all
areas of the world. Chip manufacturers, for example, have
supply chains that cross many
boundaries around the world
before final delivery is made.
* Fast-cycle logistics solutions.
Speed of operations and transactions is streamlining the supply chain. The auto industry
provides an example of this
trend. Manufacturers are on a
mission to build cars to order
in a time frame suitable for
most consumers. Some have
announced programs to build a
car to order in 10 days.
* Information replacing inventory.
Real-time information transmitted via electronic commerce
provides the key to conducting
transactions efficiently throughout an integrated supply chain,
with a minimum of inventory
having to be held in any given
location.
The new economy represented
by the above factors brings
with it new supply-chain challenges to be addressed, including the following:
* A network of physical facilities
is needed to allow for shorter
cycle times from order to
delivery.
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* Multiple order configurations,
from full pallets to cases to
“each” picks must be handled
frequently.
* Technology is needed to tie
inventories together across
enterprises and across the
world, allowing for global
sourcing of products with less
inventory being held. At the
same time, strict fulfillment
requirements must be met.
* Warehouse connections must
be maintained to inbound
transportation systems and
order management systems,
so that products can be truly
cross-docked.
“The forces unleashed by the
Internet are almost surely to be
even more potent within and
among business, where uncertainties are being reduced by
improving the quantity, the
reliability, and the timeliness of
information. This is the case in
many recent initiatives, especially among our more seasoned companies, to consolidate and rationalize their supply chains using the Internet.”
— Alan Greenspan, 2000
How will the promise of the
new economy be realized? A
very brief historical review of
world trade may help set the
stage for this discussion.
Historical perspective
Three factors have had the
greatest impact on global trade:
war, politics, and technology.
The aftermath of World War I led
to U.S. isolationism of the 1930s,
with the establishment of the
U. S. Tariff Act that restricted
imports through high tariffs.
World War II ended the isolationist phase, and was followed by
the treaty of Rome in 1957 which
created the General Agreement

on Tariffs and Trade
(GATT).
The 1960s brought
about a military
innovation later
used in commerce
called the nose-load
air lift that dramatically increased air
cargo handling. The
same decade saw
improved ocean
transport thanks to
standardization of
ocean containers.
Figure 1. Trends in global trade and transportation
Finally, over the
last two decades,
in Figure 2 predicts that by 2004
technology advances including
companies will rely on outsourcEDI, ERP, telecommunications,
ing more than they did in 2000
and the Internet have driven an
by a factor of over 3. And supply
exponential rise in the rate of
chain expenditures (associated
global trade, Figure 1. Over the
with coordinating the integration
last 60 years, the global trade
of multiple supply chain funcmarket has grown from $6.6 biltions) will almost double over the
lion to over $ 2 trillion, with the
same time period.
greatest rate of growth beginHowever, the major componing around 1980. It was also
nents of supply chain cost,
during this latter period that a
namely carrying cost of inventory
greater appreciation began to
and transportation cost, will
develop for the concept of total
grow at a rate of only about 1%
supply chain efficiency.
per year. Showing a real overall
growth rate of 11%, this study
Supply chain trends
suggests that companies will rely
The quest for supply chain effion supply chain specialists to
ciency and effectiveness continimprove productivity (as in the
ues into the present decade.
case of outsourcing), and that
Several recent research studies
supply chain costs (such as carprovide insight into ongoing
rying inventory) will grow at a
trends in this area. The results
slower rate than the output of
of one such study, summarized
the economy.
Another study
reports on the
stated objectives
of 300 supply
chain executives
from Fortune 1500
companies. The
top three objectives are improvements in: 1) customer service, 2)
reliability, and 3)
order or channel
management,
Figure 3. These
are primarily
Figure 2. Projected high-growth areas over the next few
growth initiatives,
years are outsourcing and supply chain management.
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goals? A path that
with warehousing and inventory
has proven to be
management, including picking
successful is the
and packing of orders. Ship
integration of the
involves inbound and outbound
activities of speshipping activities that facilitate
cialists. It takes a
the transit of raw materials, subspecialist to be
assemblies, and fininshed goods
good enough to
from suppliers and manufacturdeliver on reliability ers to distribution centers and
and ease of use.
end users. Returns provides
And, it takes inteafter-sales service and support
gration with other
activities that serve end users in
specialists to prothe return, repair, and exchange
vide the global
of products.
reach and broad
These functions must be interange of services
grated with the appropriate techthat customers are
nology infrastructure. Elements
Figure 3. Top priorities for improvement among supply
of the infrastructure include a
chain executives are customer service, reliability, and order or looking for. In
channel management..
many cases, that
value-added network of alliances,
also may mean forming alliances
customer relationship managethat help capture market share,
with
specialists
outside
of
the
ment, order management sysas opposed to cost reduction inicore
organization.
tem, warehouse management
tiatives. This finding suggests
An example of this approach is
system, and shipping automathat companies are counting on
provided
by
FedEx,
which
has
tion.
supply chain management to
structured
itself
to
provide
a
help improve revenues and drive
Importance of information
portfolio of services that address
shareholder value.
integration
ease
of
use,
reach,
and
breadth
A final study identifies the
According to a January 2000
of service. Over three years ago,
improvement potential across
AMR
research survey* of conit
acquired
several
other
specialvarious supply chain functional
sumers
who shopped the Internet
ist
companies,
and
now
operates
areas. The area with greatest
for
the
1999
holiday season:
as
a
collection
of
specialists,
improvement potential is reliabilimade
more
robust
by
a
network
ty—that is, producing results
* 50% of websites were unable
of alliance partners in technical
according to expectations.
to determine product availability
and logistics areas. From the
Companies can expect a 25 to
at point of order entry
viewpoint of the marketplace,
80% improvement in reliability
* 40% were unable to commit to
this combination of resources
when taking on supply chain inia delivery date
competes as one, single source
tiatives. The second largest
organization.
impact area is inventory reducThe approach
tions of from 25 to 60%, sugprovided
by FedEx
gesting a significant impact on
includes the functhe amount of time materials,
tions supporting
components, and finished goods
customer
will spend in warehouses in the
demand—modfuture.
ules that provide
the “sell,” “fulfill,”
Meeting customer
demands
“ship,” and
“returns” activiA customer demand matrix is
ties. Thus, Sell
shown in Figure 4. Essentially,
assists end users
customers want solutions that
in the buying,
are easy to use, have a global
ordering, delivery,
reach, ensure high reliability, and
and servicing of
are accompanied by a broad
products. Fulfill
range of services provided from
Figure 4. Matrix depicting elements of customer demand.
provides integrat- Basically, customers want it all from a single source—easy to
a single source.
ed logistics seruse solutions that have a global reach and high reliability, and
How does a supply chain
are accompanied by a broad range of services.
vices associated
provider pursue these lofty
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What are you doing
June 24-26, 2002?
* 62% sent order status messages, advising shipment of
order, but...
* Only 4% of order status messages included carrier-tracking
numbers
The above findings suggest that
most service shortcomings
demonstrate a lack of integration
between front-end, sell-side activities with those of fulfillment
activities. Put another way, you
can’t manage a supply chain without integration between the logistics functions, and with the sales
channel.
Conclusions
The following conclusions can
be derived from the observations
described in this article, and used
for guidelines to achieving supply
chain success:
* Integrated supply chain management will be the focus early
in the 21st century.
* One must optimize and integrate the logistics functions
with the sales channel, with
operational and informational
integration taking place among
all areas.
* The difference between logistics and integrated supply chain
management is that logistics is
typically unidirectional and tactical, with optimization performed within individual logistics activities. Supply chain
management, on the other
hand, is bi-directional and allencompassing along a supply
channel, using strategic channel optimization.
* The importance of alliances
should be stressed. One simply can’t be all things to all people, and function without the
use of alliances to provide the
breadth of service that is often
needed.
* You don’t have to commit the
capital to own and manage the
process and deliver results.

CANCEL IT!
Get ready
for the
exclusive
event
designed
for
Distribution
&Logistics
Management.

The evolution
continues...
Call the Distribution Business
Management Association for details.
DBM Association
717-295-0033 • Fax: 717-288-2154
www.DCenter.com

Craig Simon can be reached at 800-543-7657.
* Data from John Fontanella, The AMR
Research on Supply Chain Management
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Industry Article:

The
The
Warehouse
Warehouse
of
of the
the
Future
Future 2001
2001
As in the past, the WoF2001 event
combined academic learning
with industry know-how to help
professional attendees learn how
to attain logistics and supply chain
excellence.
One message came out loud and
clear from this Warehouse of the
Future Conference on Innovative
Solutions for Distribution, Logistics,
and Supply Chain Strategies—the
warehouse of the future is not limited by the four walls of its building.
In fact, some may not even have
four walls. That’s because the mission of today’s and tomorrow’s
leading edge facilities is not merely
to “house wares”, but rather to
serve as the fulfillment backbone of
the supply-chain network whose
ultimate mission is world-class customer satisfaction.
WoF 2001 was definitely a major
educational event. The three-day
conference program was organized
along five major session tracks:
material handling & operations fulfillment; EDI, WMS, AIDC
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technologies; logistics engineering
& systems integration; transportation & logistics; and supply chain
strategies. Reflecting the educational nature of the event, the
respective track chairpersons were
Dr. O. Keith Helferich, Central
Michigan University; Detlef Spee,
University of Dortmund, Fraunhofer
Institute, Germany; Dr. Jezdimir
Knezivic, Mirce Akademy, U.K.; Dr.
Michael Crum, Iowa State
University; and Dr. John Coyle, Penn
State University.
In addition, executive summit
keynote presentations were made
by Dr. James Tompkins, Tompkins
Associates (“The Nine Passions of
Supply Chain Excellence”); Robert
Sabath, Deloitte Consulting (“Back
to the future 2001”), featuring a special address by Mr. Zhang Jian Wei,
China National Foreign Trade
Transportation Group (Sinotrans);
Simon Craig, FedEx Supply Chain;
and Robb Caseria, Group VP,
Demand Fulfillment, Coors Brewing
Company.
As informative and high in quality
as the sessions and keynote presentations were, one does not learn
from attending lectures alone. One
also needs to view and “kick the
tires” of the equipment, systems,
and technologies that provide the
real-world solutions to attaining
logistics and supply chain objectives. And so conference attendees
experienced “hands on” learning by
touring the Applied Technology Lab.
The lab consisted of a life-size, interactive model involving various
types of industrial equipment and
28

systems, organized into modules or
stations that parallel the typical flow
of materials and goods in a warehouse, starting at receiving, and
moving through storage, order picking, packaging, and shipping.

Attendees also took special
applied technology courses held
within the lab area itself.
Surrounding the interactive lab
exhibit were over 70 equipment and
systems exhibitors, displaying latest
products and systems in the areas
of warehousing; logistics; distribution; freight forwarding; and web
site development.
A unique feature of the conference
was that attendees receive cumulative credits from U.S. and international universities. Each year a leading university awards certificates of
education to the matriculating attendees; this time certificates were
awarded by Iowa State University.
Attendees can apply earned credits
toward a Specialist Diploma in
Distribution Business Management.
The diploma is awarded upon fulfill-
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ment of the following criteria:
* Receipt of four certificates from
four different universities.
* Upon earning four certificates,
the candidate is required to write a
paper detailing how the knowledge
gained has been applied to his/her
occupation and company.
* A board of leading academics
reviews the papers, and upon its
approval, the candidate is awarded
the diploma.
Conference capsules
“A company’s passion for operational excellence must transfer to
each link along its supply chain.
This process is Supply Chain
Synthesis (SCS),” said keynote
speaker Dr. James Tompkins,
Tompkins Associates. Tompkins
added that “SCS is the holistic, continuous improvement process of
ensuring customer satisfaction,
from the original raw material
provider to the ultimate finished
product consumer. SCS is the integration, the unification, and the
bringing together of the supply
chain links to form a whole.”
There is still much to be done to
achieve supply chain integration in
industry, according to Dr. Craig M.
Gustin, Operations Associates. In
citing the results of a recent survey
conducted jointly by Georgia
Southern University and Operations
Demonstration of hands-on session in the
Warehouse of the Future Lab

Associates, Gustin noted that only a
fourth of the companies surveyed
indicated that they had successfully
integrated their supply chain functions. More than 30% recognized
the value of supply chain integration, but were not successful in
implementing the concept, while
nearly a quarter recognizing the
value of the concept decided not to
attempt implementation. Finally,
one-fifth of the respondents did not
even recognize its value.
For those who recognize supply
chain value, their success in supply
chain endeavors is linked at least in
part with the performance measures used to evaluate employees,
according to Dr. Thomas W. Speh,
Miami University (Ohio). Thus, firms
that talk about the importance of
supply chain concepts but continue
to evaluate employees using performace measurement systems that
are either adversely affected by, or
completed unaffected by, supply
chain improvements, then they will
fail in their endeavors. Speh highlighted the importance of the relationship between supply chain management and a type of strategic performance measurement system
known as the balanced scorecard.
Measurement is but one aspect of
recognizing the importance that
people continue to play in supply
chain and distribution strategies. In
his presentation, “Warehouses are
People Too!”, Lew Roberts, L.
Roberts & Associates, noted that the
job of the warehouse worker has
become increasingly sophisticated
and technology based. While technology plays an important part in
accomplishing distribution strategies, it is people who are required
to work with this technology.
Roberts said it is vitally important
that we pay attention to the people
aspect of the supply chain specifically through change management,
education, and “on the job” training
and mentoring.
One type of change that people at
all levels of an organization must
become better identified with is corporate environmental responsibility
and its relationship with reverse
logistics and recycling concepts.
29

Robb Caseria, Group VP, Demand
Fulfillment, Coors Brewing
Company, noted that truly effective
environmental responsibility must
be shared with supply chain partners, such as suppliers. (See the
article, “Circle of Excellence 2001
Winner” in this issue.) He said that
Coors’ procurement department
requires that any suppliers working
on the company’s site must strictly
adhere to the company’s environmental principles and policies, and
are evaluated accordingly.
Environmental responsibility as
defined by leading companies such
as Coors goes well beyond government mandated rules and regulations. However, it is a fact that

Ribbon cutting ceremony at the opening of the
Warehouse of the Future (Front Row: Amy Thorn,
Executive Director, DBM Association; Ming Lam,
President, South East World Wide, Ltd., Zhang Jian
Wei, Executive Director and VP, Sinotrans; John
Thorn, Chairman of the Board, DBM Association)

more strict government regulations
will be coming in the future. And
Europe is likely to be leading the
way. Dr. Harold Krikke, Erasmus
University, Rotterdam, The
Netherlands, pointed out that the
European Union (EU) is considering
guidelines for a Europe wide introduction of producer responsibility
for dealing with used consumer
electronics. Krikke noted that a system in force in The Netherlands may
serve as a model for EU consideration. The Netherlands makes OEMs
and importers formally responsible
for the collection and processing of
their products and packaging once
they are discarded. The principle
applies for many waste streams,
including cars, portable batteries,
and consumer electronics.
A special feature of another
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Industry Article:

Logistics
in
China
China’s importance in the global marketplace
increases steadily. A special focus on logistics and supply chain management in that
country is helping to spur this growth.

For the second year in a row, a special
delegation of logistics professionals
from China visited the U.S. and attended the Warehouse of the Future event,
held this past June in Atlanta.. Leading
this year’s 16-member delegation was
Mr. Zhang Jian Wei, Executive Director
and Vice President for Logistics
Development at the China National
Foreign Trade Transportation (Group)
Corp., or SINOTRANS. He is also
deputy director for all transportation in
China. The following discussion is
based on a presentation made by Mr.
Zhang at WoF 2001.

T

oday, China is greatly concerned with and enthusiastic about the logistics
industry. It could be said that
logistics has become a new
industry of great vitality, and has
caused high attention from various aspects of society including
government institutes, manufacturers, wholesalers, logistics service providers, educational organizations, and research institutes.
Generally, the Chinese logistics
market has the following four
characteristics.
1. Early Stage of
Development
Presently there is a large gap
between Chinese logistics development and international logistics
standards. Modern logistics
requires that suppliers of raw
materials, manufacturers, wholesalers, retailers, logistics operators and end users be finally
linked together. From this perspective the present Chinese
logistics system and network is
still at the stage of initial development.
A general transportation system
has been basically formed of railways, highways, waterways, air
transport, and pipeline transmission. There has been relatively
good progress in developing
transport lines, freight stations,
transport vehicles and equipment,
packing, and shipping facilities. In
the telecommunications area, digi32
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tal transmission artery networks
have been developed using optical cables, digital microwaves, and
satellites, forming the technical
basis for the exchange, management, and control of logistics
information.
Nevertheless, the general scale
of the Chinese communications
infrastructure is still very limited.
For instance, by the end of 2000,
although the total length of
Chinese expressways had reached
16,300 kilometers (the third
longest in the world), highway
density was merely 14.6 kilometers per square kilometer (as
against the 177 kilometers in
Germany and 64 kilometers in the
United States). And for every
10,000 people, there was a transport network of merely 10.43 kilometers. Besides, the communications networks are not evenly distributed in the country, but are
concentrated mainly in the coastal
regions. Much more development
is needed in terms of internal river
channels, ports, berths, railways,
airports, and transport equipment.
In addition, China lacks modern
facilities for logistics operations.
Information technology is not yet
broadly applied, administrative
management lacks centralization,
transportation cost is high, and
enterprise management is poor.
At present, the raw material inventory period for Chinese manufacturing enterprises is as long as 20
days, 51 days for finished products, and 34 days for commodities of commercial enterprises.
Cargo damage exceeds 2%.
Timely distribution is lower than
90% on average, indicating a big
gap between Chinese supply
chain management and that of the
developed countries.
2. Great Potential for
Rapid Development
Although today China is relatively
backward in logistics capability, at
the same time it presents a great
potential for rapid improvement. It
is estimated that a 2% reduction
in Chinese logistics costs in the

next five years would result in a
savings of $120 billion (U.S.).
(Currently, Chinese logistics costs
account for about 20% of GDP as
compared to 9.7% in the U.S.)
And, in the next few years, the
market growth rate of Chinese
logistics is expected to be over
20% annually.
Currently third-party logistics
providers account for a minority of
logistics transactions in China.
However, much more outsourcing
is expected to be conducted in
the near future.
The growth of the Chinese logistics market is closely related to
the growth of the Chinese economy. Over recent years, China has
maintained its economic growth
rate at 7%-8%. In the next few
years, Chinese import and export
trade is expected to increase from
the present $400 billion to $600
billion. What is even more important is that the growth of foreign
capital investment in China is
expected to continue at a relatively a high rate.
Currently 90% of the top 500
enterprises of the world have
invested in China. These foreignfunded enterprises, along with
sino-foreign joint ventures, have
the greatest need for logistics services.
Domestic enterprises also are
developing greater need for logistics services. With the development of high technology, e-commerce, and supply chain management, the production, sales, and
operating methods of Chinese
enterprises are experiencing profound change. Many corporations
have started to integrate their supply chains and adopt Just In Time
operations. With B2B and B2C
becoming gradually more popular,
logistics outsourcing is expanding
further.

China.
As with most other industries,
logistics is increasingly becoming
multinational . Geographical limitations and regional separation have
been replaced with integration of
global logistics. And Chinese
logistics is gradually becoming
one integral part of the global
logistics market. With China’s
access to the World Trade
Organization (WTO) more foreign
logistics enterprises will come to
China, expanding the scope of
exchange and cooperation.
between Chinese and foreign
logistics enterprises.

3. Integral Part of the
International Logistics
Market
With economic globalization and
information technology development, the integration of interna-

4. Strong Government
Support
Currently, the Chinese government has determined logistics to
be a strategic industry and included it into the 10th five-year devel-
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tional logistics becomes more and
more obvious. Chinese logistics
will be a part of this global integration process. Multinational corporations set up in China are integrating their global supply chains,
and therefore global integrated
logistics and supply chain management are being extended to
China. International logistics corporations are also entering the
Chinese market. Thus, companies
such as Ryder, Exel, Pinalpina,
UPS, FedEx, APL, and Maersk
have established branches in

Chinese Delegation tours the Warehouse
of the Future.

opment plan. And in certain areas,
local governments are giving it
high priority as well. Related State
institutes and the local governments of Shanghai City, Shenzhen
City, Guangzhou City, Beijing City,
Tianjin City, Shenyang City and
Shandong Province have formed
and issued related policies and
measures encouraging and pushing forward the development of
logistics.
In March of last year, the State
Economic & Trade Commission,

Chinese Delegation members pose with Circle
of Excellence Award Winner (From L-R: John
Thorn, Chairman of the Board, DBM
Association, James Coker, interBiz – a division
of Computer Associates, Rob Caseria, Group
VP – Demand Fulfillment, Coors Brewing
Company, General Al Hansen, President and
CEO, EMS Technologies; Ming Lam, President,
South East World Wide, Ltd., Zhang Jian Wei,
Executive Director and VP, Sinotrans.

the Ministry of Railways, the
Ministry of Foreign Trade and
Economic Cooperation, the
Ministry of Information Industry
and the State Administration of
Civil Aviation jointly issued
“Opinions on Quickening Logistics
Development in China”; setting for
the first time the directive thought
and general goal of Chinese logistics development, and put forwarding a series of views on
actively cultivating the Chinese
logistics market, creating an
appropriate environment for modern logistics development,
strengthening planning and construction of the logistics infrastructure, promoting information technology and new technological
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invention, broadening the opening
of the logistics market, and stepping up training of logistics personnel. In the same month, the
Ministry of Communications had
also issued a document encouraging development of integrated
logistics services by Chinese
transport enterprises.
About SINOTRANS
The China Foreign Trade
Transportation (Group) Corporation,
or Sinotrans, was founded in 1950.
Historically, it has concentrated on
foreign trade transportation. Now it
is also moving toward becoming a
modernized international corporation offering integrated logistics
services.
Currently, Sinotrans has developed 47 fully funded branch corporations and 263 joint and cooperative corporations. Overseas, it has
developed 48 fully owned branch
corporations and joint ventures,
and 8 representative offices. Its
major activities include freight forwarding; sea-borne, air, and overland transport; warehousing; and
logistics services.
Sinotrans is the largest freight
forwarder in China, including air
freight. It is a major factor in seaborne transportation and in shipping. Currently, logistics has been
a major factor for Sinotrans. The
service scope ranges from warehousing management through
cargo collection and cargo distribution, to third party logistics operations.
If Sinotrans was regarded in the
past more as a forwarder and carrier in China, then today, it would
assume a more important identity,
that is, as a Chinese integrated
logistics provider. Its aim is to
lower customers’operating costs,
and to provide them with safe,
timely, accurate, economical, convenient, and satisfactory logistics
services.
Current customers include multinational corporations in China such
as Motorola, Philips, Panasonic,
Samsung, Coca-Cola, Ericsson,
and Acer. Services provided
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include:

· Internal transport
· JIT distribution
· Warehousing and inventory
management

· DC management
· Packing, draft, repair, and
information feedback
To make further use of its concentrated network resources,
intensify project management,
and upgrade grassroots operation
quality, Sinotrans has set up
departments of logistics at 16 of
its coastal branch companies.
They are in special charge of logistics projects like logistics marketing and operation control. and are
aimed to achieve breakthroughs in
logistics organization, logistics
operation standardization, logistics
operation efficiency and general
logistics service quality. Soon, it
would set up departments of
logistics at the rest of 14 local
branch companies. Meanwhile,
Sinotrans steps up training of
logistics personnel. It organized a
number of training classes for
managers and professional personnel and over 100 people had
taken part in such programs. So
Sinotrans has developed a team
of logistics professionals with high
personal quality and rich work
experience.
As is the case with logistics
development in general in China,
logistics development at Sinotrans
is also at the initial stage. And
there remains a big gap between
it and internationally advanced
logistics corporations. Exactly
because of this gap, Sinotrans is
working hard to learn, to practice,
and to improve its logistics service expertise in a relatively short
period of time. Hence the importance of missions such as the
recent one to the U.S. and WoF
2001. The delegation participated
fully in conference events,
exhibits, and workshops, with the
goal of improving their knowledge
and expertise, so as to help
improve Chinese logistics capabilities upon their return.
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Evolution of
E-Business
Supply Chain
Providers
E-business technology has created the
opportunity for significant performance
improvement in supply chain operations.
Realizing this opportunity will not be easy;
however, it could be greatly aided by a new
total service provider (TSP) industry.
By Dr. Richard L. Dawe
Director, E-Operations Center, Ageno School of Business,
Golden Gate University and Executive Coordinator,
Fritz Institute of Global Logistics, San Francisco, CA

E

xperts predict that the
approaching e-business era
will require massive
improvements in global supply
chain operations. These are the
common processes in every organization that fulfill customer
demand for goods and services,
Figure 1. Greatly increased customer expectations, coupled with
tremendous pressures on operating cost, will compel these
improvements.
For some industries such as

Figure 1. Common processes of all
enterprises with fulfillment requirements
for products and/or services.

music, software, printing, and
education, the result will be
entirely redesigned supply chains
as they replace physical distribution with electronic distribution.
In other industries, the redesign
will employ reengineered
processes, integrated systems,
and inter-enterprise organizations
to achieve order cycle times, total
delivered cost, order fill rates, and
on-time performances that are
multiple times better than those
of today.
Crafting today’s supply chains
into the advanced e-chains of the
future will not be easy, Figure 2.
It will entail the internal coordination of front-end customer relations with back-end operating
processes, and the external coordination of the operations channel
partners. Supply chain operations
competency is formed by technology, processes, and organization
design that align the business and
market plan with the operations
plan, Figure 3. The evolution of
supply chain competence is from
functional process execution
(level I), to enterprise optimization
35

(level II), to channel collaboration
(level III), and finally to virtual ebusiness connectivity through
portals (level IV).
Studies by organizations such as
the Gartner Group, Information
Week magazine, and professional
associations continue to show
that the redesign of the elements
needed for this evolution are lagging. One study found that 85%
of companies fear they are unable
to execute at a level III competence, even though most of them
expect their vendors to have this
competency. The major barriers
are: 1) cost, 2) technology, 3)
trust, 4) planning, and 5) organizations.
A survey of manufacturers,
reported in the Summer 2001
issue of Distribution Business
Management Journal, found that
less than 25% of manufacturers
have e-commerce as one of their
top 3 priorities. Likewise, other
surveys continue to show that
supply chain systems implementation has a lower priority than
“front end” customer and security
systems. The evolution lag is
global. A recent study reported
that only 4% of European companies are e-operations ready.

Figure 2. Advanced e-chains of the
future will involve coordination of front-end
customer relations with back-end operating processes, and the external coordination of channel partners. The evolution of
supply chain competence is from functional process execution (level I), to enterprise
optimization (level II), to channel collaboration (level III), and to virtual e-business connectivity through portals (level IV).

How organizations will accomplish the evolution is not clear;
however, one potential resource
to assist with this unprecedented
demand for supply chain competence is the creation of a total
service provider (TSP) industry,
equipped with advanced e-business capabilities. In theory, total
service providers (TSPs) could be
formed through portals that combine present logistics service
providers (LSPs), application service providers (ASPs), consultants, contract manufacturers,

Figure 3. Supply chain operations competency is formed by technology, processes, and organization design that align the
business and marketing plans with the
operations plan. Levels of supply chain
competency described in Figure 2 are
shown here in another format.

and exchanges into e-business
utilities. The TSP would provide
integrated channel operations,
allowing users to pay for only
what they need through a figurative “flip of a switch,” like power,
telephone, and water utilities.
More than just a theory, TSPs
are already forming in the evolution of the operations services
industry. Early examples are the
development of software partners into ASPs that provide a
complete supply chain systems
suite with e-business connectivity such as IBM, i2, IndustriMatematik, Arriba, and EXE.
Another example is the alliance
of LSPs and ASPs such as,
respectively, Federal Express
with SAP, and Ryder Integrated
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Logistics with both i2 and IBM.
It is becoming increasingly
common for service providers to
combine their offerings, or to
merge their organizations,
because it is also becoming
increasingly common for customers to demand all of their services from one provider, popularly known as a 4th party logistics
(4PL) provider. The TSP model is
an extension of the 4PL model to
offer a complete package of supply chain systems and worldwide
operations capability, connected
and controlled through e-business technology.
Every organization will eventually require e-business process
integration to plan and execute
their supply chains, whether they
are involved with business-toconsumer (B2C) or business-tobusiness (B2B) transactions.
There is no best practice for the
design of e-operations capability.
Jim Kelly, CEO of UPS, calls the
approaching era of e-business,
the last competitive frontier. The
injection of e-business technology into an already complex arena
of supply chain management will
create a fire storm of hope, confusion, and panic. Many companies will be unsure which way to
go. Providers will also share that
feeling as users turn to them to
be lifesavers. There are tremendous implications for both.
TSP user’s perspective
User choices include: 1)
whether or not to outsource
some or all of their e-chain operations to a service provider, 2)
what to outsource, if they do,
and 3) whether to outsource
both operations and systems to
a single TSP, or to select best of
breed providers for both and
attempt to integrate them. The
alternatives produce a dizzying
array of possible combinations.
A methodology for selection and
operations strategy needs to be
created to analyze quantitative
information and qualitative factors, and this analysis needs to
36

begin soon. At stake is the competence in order fulfillment that
might be the difference between
being a future market leader or a
market follower.
TSP provider’s perspective
Provider choices include: 1)
what services to offer, 2) whether
to create services themselves or
find complementary alliance partners, 3) how to create an integrated, seamless, global solution
for customer needs, and 4) how
to demonstrate the value added
by these solutions in each industry. The possibilities for products
and market are overwhelming so
a valid methodology for evaluation of features and market value
needs to be created that
includes quantitative market data
and customer factors. The analysis needs to begin soon. At
stake is the competence in
advanced order fulfillment services that will create a viable
provider with huge potential for
being an industry leader or, if the
potential is unfulfilled, being an
industry laggard.
There are two approaches to
current TSP development: a systems approach and an operations approach, Figure 4. An
example of the operations
approach is Roadway Integrated

Figure 4. Two approaches are available for
reaching a Total Service Provider (TSP) development: a technology (system) approach and
an operations (process) approach. The goal is
competence in advanced fulfillment services.
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Logistics (RIL), the world’s
largest LSP, providing logistics,
assembly, inventory, and procurement services to the high tech,
automotive, and consumer products industries. An example of
the technology (systems)
approach is Electron Economy, a
start-up with e-business technology that provides seamless
event management across the
entire market channel for the
high tech and consumer products industries.
The objective of both approaches is to create a TSP that provides services along both systems and operations dimensions,
a capability that doesn’t currently
exist. Much of the technology
required for the systems
approach is not yet available;
however, it is under development
in many Northern California companies such as Oracle, Ariba,
CommerceOne, Peoplesoft,
Broadband, SAP (North America),
and eBreviate (EDS). Some are
partnering, as is the case with
CommerceOne and SAP.
Likewise, operations competence is limited by a lack of global coverage. However, mergers,
and partnerships between such
organizations as the German
post office and UPS (which is
establishing global operations
capability through acquisition of
smaller operations providers
such as Fritz Companies) are creating this coverage.
Figure 5 details the eight segments of the TSP industry that
are vying for pieces of the operations services market and the
four service categories they provide. The present market for outsourced operations services
demonstrates two strong trends:
1) the market for services is
growing at approximately 20%
per year with 73% of global companies using one or more outsourced services and 2) the
demand for systems and e-business services is the fastest growing feature with 90% of global
companies indicating they expect

Figure 5. Examples of providers in the
new TSP industry are at left. Categories of
service provided are listed at right..

future providers to have the key
components for collaborated and
optimized supply chains. (i) The
downside to these trends are: 1)
growth of operations outsourcing
has stalled at 73% over the last
three years, with expansion coming from existing users who are
buying more services and 2) only
27% of the companies in the
provider industry are considered
capable of delivering advanced ebusiness solutions. (ii) Given this
gap between supply and
demand, providers have much
development work to do.
The expansion of operations
outsourcing among those already
using this service has been
about 9% per year, mostly from
transportation, warehousing, and
freight payment services. While
the growth of these services is
expected to continue, the largest
growth potential will be for contract manufacturing and information technology services, more
than doubling the current rate of
outsource adoption. Even this
dramatic increase in the trend
towards outsourcing will still
leave about 90% of all companies with no plan to outsource
their information technology, and
less than half of present outsource users planning to outsource IT, according to a
Northeastern University study.
Apparently, companies are
unconvinced of the value-added
by the service provider industry.
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Conclusion
The users of supply chain services and the providers of these
services stand at the crossroad
of the biggest evolution in their
history. However; right now that
crossroad looks more like a fourway stop with each waiting for
the other to make the first move.
Users are waiting for the provider
industry to evolve to a TSP status, so they can acquire level III
and IV competence without the
expensive and risky re-designs of
their internal processes, technology, and organizations. Supply
chain service providers, on the
other hand, are waiting for a
clear indication that users will
buy TSP services, if they are to
make the substantial investment
in time and technology needed
to optimize global supply chain
operations.
The evolution to advanced supply chain competence is yet to
begin. It is clear that advanced
competence will eventually
become a competitive necessity
and those without it will face a
severe disadvantage. But how
and when this competency will
be produced is not clear. The
TSP industry will continue to
evolve, though the pace may be
slowed by the current sluggish
economy. Users of supply chain
services will continue to look for
e value in the TSP offerings. The
TSP model will face competition
from cooperative exchanges
such as Covisinct in the automotive industry and from private
portals. Whether TSP becomes
the dominant model in the industry should be known in 3-5 years.
The author, Dr. Richard L. Dawe,
can be reached at 925-798-9488
or rdawe@ggu.edu
(i) “Third Party Logistics Study” Caps
Gemni/Ernst & Young, University of
Tennessee, and Exel; July 2000
(ii) “Growth Spurt” a report on the
survey of the 3PL industry by
Northeastern University, Logistics
Magazine, November 2000, p. 77

Feature Article:

Spotlight on
Education
and Research
A quarterly review of leading educational
and research institutions in the fields of
distribution, logistics, and supply chain
management.

Fraunhofer Institute leads
the way in applied
research
The Fraunhofer Institute
(Gesellschaft) is a leading organization of applied research in
Germany. It operates 49 research
institutes in Germany with about
9,000 employees, about half of
them scientists and engineers.
Founded in Munich in 1949, the
Fraunhofer Institute expanded
rapidly all over Germany by setting up nearly 50 institutes with a
large variety of research fields.
One of its important fields of
research is material flow and
logistics. More than two-thirds
of the Institute’s revenue comes
from collaboration with industry
and the public sector (Over half
the industrial earnings come
from small and medium sized
enterprises). Apart from collaboration with numerous companies and research institutes within Europe, the Fraunhofer
Institute also operates resource
centers and research units in the
United States.
The Institute is thus an independent R&D organization that also
provides consulting services.
Each of its specialized institutes
is affiliated with a university that
has a special strength related to
the focus of the individual institute. Typically institute directors
also serve as full professors at
the affiliated university.
The research fields of the
Fraunhofer Institute
Eight fields form the core of
Fraunhofer research:
* Materials and Components
* Production Technology
* Information and
Communication
* Microelectronics and
Microsystems
* Sensor Systems, Testing
Technologies
* Process Engineering
* Energy, Environment, Health
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* Technical and Economic
Studies
About Fraunhofer IML
The Fraunhofer Institute for
Material Flow and Logistics (IML)
was founded in 1981. Logistics is
known as the theory of planning
and control of material, persons,
information, and energy flows.
The Institute tries to bring this
theory into practice and to create
the technical facilities for a forward-looking economical, ecological, people-friendly, and sustainable program.
Corresponding with this global
approach, the research activities
of Fraunhofer IML include various areas of material flow and
logistics such as the energy-efficient flow of material systems,
integral business management,
and intelligent organization of
logistic tools. Logistics interdisciplinary teams - engineers,
mathematicians, computer scientists, and economists - work
together to find technical, organizational, and economical solutions to customer problems.
There are three main working
areas or sections in the organization of the IML: “Material Flow
Systems”, “Enterprise Logistics
and Logistics”, and “Traffic and
Environment”, each employing
about 50 scientists. The head of
the institute is Prof. Dr.-Ing. Axel
Kuhn, who is also head of the
“Chair of Oragnization and
Technology of Production” at the
University of Dortmund.
Material Flow Systems
The Section of Material Flow
Systems is active as a service
provider in the areas of warehousing, transportation, transshipping, handling, and orderpicking systems, as well as in
quality management and software, and relationships among
people, organizations, and technology. The services provided
for customers range from the
analysis, planning, and conception of material flow systems,

through to system selection,
request for proposal, and cost
justification.
Scientists and technicians from
mechanical engineering, electrical engineering, computer science, and industrial engineering
disciplines ensure a high standard of performance within the
area of material flow systems.
They solve problems together
with customers, using interdisciplinary teams. The Fraunhofer
IML has mechanical, electrical,
and electronic workshops for
building prototypes and for
implementing projects with
industrial partners.
Improving delivery service and
reducing inventory require high
performance warehousing, transportation, and transshipping systems. The transformation of new
ideas into practice-oriented
processes and products represents the essential premise for
customer-oriented solutions.
The integrated use of material
flow equipment such as driverless transport systems, automatic cranes, and compact warehouse systems is an important
innovation. Other new solutions
involve warehouse systems
which operate around the clock
as desired by the customer.
Warehousing, order-picking, and
dispatch systems, depending
upon their structure and process
organization, clearly differ with
regard to efficiency and costs.
The requirement profile determines the system selected. In
order to fulfill this requirement,
the Fraunhofer IML supplies
knowledge about the necessary
technology and systems, methods and planning expertise, and
project experience in such areas
as order-picking systems. The
solutions range from simple
manual handling to complex,
highly automated order-picking
systems and cost-effective combinations.
Robots are increasingly being
used in material flow systems.
Involvement with robotic applica39

tions extends to devices and
components, gripping systems,
sensor technology, and controls,
and includes supporting the project from the problem definition
through initial operation and the
training of service personnel.
Within the supply chain, substantial benefits can be realized
through the formation of packaging patterns and freight space
optimization. The area of material
flow systems offers solutions for
the formation of dispatch units,
for freight space optimization at
several levels from the loading
devices to the truck, as well as
for the automated control of
processes. One example of a
solution is the use of robots to
arrange outgoing pallet loads.
A demonstration center for
material flow provides customers
a first hand look at automation
possibilities and an opportunity
to test prototypes in use. New
developments arising from different pilot phases are run through
the demonstration center before
they are made available to trade
and industry. In this manner, any
sources of error can be minimized, and improvements can be
incorporated as quickly as possible. The customers can combine
their requirements with the existing material flow system on location. Subsequently, customer
employees are trained on how to
use the new technology in the
most effective way.
Corresponding with the
Fraunhofer philosophy, the
Section of Material Flow
Systems operates as a neutral
and independent advisor and as
a product development and software partner. Its objective is the
development of new, innovative
solutions achieved through networked material flow systems for
application in industrial and commercial enterprises, and by service providers. In some cases,
collaboration is done with international research partners in carrying out leading-edge, application-oriented research projects.

Industry Article:

The
Challenge of
A Fulfillment
Start-Up In
Less Than
Ninety Days
The new fulfillment scenario may be pallets
in and cases in, but almost always it is
“eaches” out. The first step to success is
understanding how fulfillment in e-Commerce
is different from the traditional processes of
the brick-and-mortar world.
By Thomas L. Freese
Freese & Associates, Inc., Chagrin Falls, OH
Internet facts.
Internet usage has exceeded most
forecasts by growing at an astronomical speed. With 766 million
world-wide Internet users, e-commerce revenues are expected to
reach $1.3 trillion by 2003, Figure 1.
Revenue for B2C e-commerce in
the US is expected to be $75 billion
in 2002, while B2 B revenues will
grow to $634 billion. B2B transac-

tions are projected to account for
75% of total e-commerce transactions this year. Over 300,000 retailers are expected to be selling on
the Internet by 2002.
The Internet has become a part of
all of our lives. More than 90 million
people worldwide, and 47 million
people in the U.S. alone, log on to
the Internet. Some 1 billion people
will be on line in
the next three
$1331
180%
Projected B2B revenue in billions
$1,400
years.
160%
Projected B2C revenue in billions
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million fulfillFigure 1. E-Commerce revenue projections. (Forrester
Research, 12/99 (IDC 2/2000)
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ment workers. The staffing requirements, along with customer expectations of 100% accuracy, and the
challenges of getting every order to
every customer correctly and on
time, complicate the whole e-fulfillment challenge.
E-Fulfillment Facts
E-logistics is more than warehousing. It’s more than cross-docking.
It’s that, plus packing and transportation. More importantly, it’s the
continual tracking of information on
the package. It’s not only logistics,
it’s also reverse logistics - the
returns, the warranties, and the
rejected shipments. It’s the purchasing and the inventory control (it
does little good to have inventory if
you don’t know where it is). It’s
order selection, gift-wrapping,
monogramming, and a dozen other
things. Fulfillment is not only labor
intensive, it’s often capital intensive
as well.
While most e-tailers ship fewer
than 400 orders a day, the combined total will amount to some 2.1
billion deliveries in 2003, and some
5.8 billion in 2005.
Fulfillment is as old as the separation of work tasks. In early times
some would hunt and some would
gather; some selecting and satisfying others’ needs. Most people look
at e-fulfillment very simplistically.
It’s only warehousing. Anyone can
do it. Its’ just “lick a label and kick a
box.”
In reality fulfillment isn’t just warehousing. Traditional warehousing
tends to be pallet in, pallet out.
Fulfillment is pallet in, or cases in,
but almost always it’s eaches out.
Traditional warehousing ships truckloads or LTL. Fulfillment ships packages.
Catalog Versus EFulfillment
Catalog fulfillment has been
around for years. The catalog business is very similar to the e-fulfillment business. Professor Tom
Speh, of Miami of Ohio University,
has said that you can solve some
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70% of e-commerce logistics problems with catalog company techniques. The basic principles in e-fulfillment are very similar to those in
catalog fulfillment, but there is one
gigantic difference. With catalog fulfillment, you can forecast. You
know who you sent the catalogs to.
You know how many you sent. You

Figure 2. E-fulfillment is not just a simplified view of warehousing-”just lick a
label and kick a box.”

know what geographic areas they
went to. You also know the demographics of the people you sent
them to. You know what the secondary readership is. This information is all available, and from it you
can project what you are going to
sell. You can project the size, the
color, and the material.
It’s different when you go on the
Internet. When you make that same
offering on the Internet, it’s suddenly available to thousands, even millions, of potential buyers. That’s the
key difference between e-fulfillment
and catalog fulfillment. Not only do
you not know or control who you
make the offer to, you have little or
no history. E-fulfillment operates at
“Internet speed.” Like it or not, it’s
always 7 days a week, 24 hours a
day, and 365 days a year (7/24/365),
even if you’re not geared up for it.
Why is e-fulfillment such a challenge? Because the performance
we’re trying to achieve in this new
supply chain often exceeds existing
system capabilities. E-fulfillment
operations must have scalability to
accommodate the uncertainty. One

day you may come in and have
5,000 orders to fill, but the next day
you have 20,000 orders, because
the marketing people decided,
“let’s give people $10 off every
order they place.”
A Fulfillment Case Study
The uncertainty from day to day
described above was very similar to
the situation one e-tailer’s people
found themselves in. They had a
website. They were getting orders,
but decided to be more aggressive
with their marketing. They made an
offer on the Internet that gave
everybody $10 off every order they
placed. It worked. They got orders.
However, they had more orders
then they could handle, and everything ground to a halt. They had
multiple SKUs in the same pick
face. They had open backorders sitting around in various rooms—
orders that they thought they could
fill, but when they went to the location the inventory wasn’t there; halfpicked orders just sitting and awaiting more inventory to arrive. Their
inventory had flooded out of the
warehouse and was sitting in their
parking lot.
Initial Operation
The company operated out of a
10,000 sq ft facility with no truck
highdock and a capacity of 150
orders per day. It carried 2,500
active SKUs and faced a 10-day
order backlog. There were significant back orders, and a minimal
confidence in inventory accuracy.
Scenes from this “before” scenario
are shown in Figure 3.
The company’s request to its consultant was simple: “Move us into a
new facility to address our current

business and up-coming holiday
season business, that will accommodate 500% growth in less than
90 days without interrupting anything we’re doing.”
The implementation team was
made up primarily of “hired guns”.
It was made up of “hired guns”
because in an e-commerce start-up
organization, there is often no
depth of management or experience.
Freese & Associates, Inc. was
brought in for the distribution operations, site selection, and facility
set-up. AnswerThink was brought in
as the systems implementation
group. Sprint Paranet was brought
in for the communication requirements. Yantra was the e-commerce
solution package. Local material
handling companies were used to
rent equipment until the equipment
needed for the longer-term design
could be acquired. Local personnel agencies were used to provide
temporary staffing.
New Operation
The company now functions out
of a 125,000 sq ft facility in a paperless warehouse environment,
Figure 4. It has three loading
islands with 12 docks. The capacity
is now 10,000 orders per day.
There are over 10,000 SKU primary
pick locations; a 25,000 sq ft mezzanine kitting area; a 25,000 sq ft,
12-station, packing area; and a 50station call center operating on a
(7/24/365) basis.
What you don’t want to hear once
you’re up and running. The following challenges were faced and
resolved during the course of the
implementation:
1. “My label won’t scan.” In a

Figure 3. The case study “before” scenario: a) multiple SKUs per pick face, b) open
back orders, and c) outdoor warehousing.
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employees in the training process,
things sometimes get hectic. A
temp may often turn to someone
and say “what do I do about this?”
and they are told to just skip that
step and go on to the next. You
have to be careful that you don’t
allow that. You have to have a controlled plan in your training process.
Otherwise, particularly in a paperless environment, you can lose control.

Figure 4. The case study “after” scenario: A paperless warehouse environment
within a 125,000 sq ft facility; a 10,000 order per day capacity, over 10,000 SKU primary pick locations, and a 50-station call center providing 7/24/365 operation.

paperless environment that means
you can’t do anything. We experienced that. Everybody experiences
that. The first time our label wouldn’t scan, we found that the printer
used to print some of the location
labels had not printed them so that
they were scannable. So, overnight
we printed new labels—got them
up and got them scanning
2. “There isn’t such a location.” If
you have putaway logic in your system, the system tells you where to
put things. It may even tell you to
put an item in a location that doesn’t exist. That can be a disaster. In
this case, there was a pole where
the location should have been.
Somebody decided to eliminate the
location without telling the system.
3. “UPS already picked up.” When
your manifested shipment is picked
up and you find a number of
unshipped packages that were on
the manifest, you have a problem.
You have to examine your operational procedures, or otherwise
your tracing and tracking of packages becomes very suspect.
4. “The system is down for testing.” Anytime you do an implementation in real time and in a short
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period of time, with various people
managing various aspects, it’s quite
common for someone to conduct a
test and forget to tell everyone else.
5. “The system won’t support
that.” What do you do when you
learn, after the fact, that the software system won’t support a particular operation? You determine how
to support it anyway.
6. “We don’t have the SKU in the
system.” E-fulfillment in e-commerce is different from the traditional bricks and mortar environment. When a customer orders a
product, they are ordering that specific item. They see it on their
screen. They’ve read the description and they expect that exact
item, not a substitute. If they
ordered a 16oz. container but the
manufacturer has a 20 oz bonus
pack, the latter is a different SKU,
and your system should not accept
it. So your item masters must be
accurate. When your receiving system is based on scanning, then if
you don’t recognize the SKU you
can’t receive it. If you can’t receive
you have a bottleneck at your
receiving dock.
7. “But they said I could skip that
step.” With a number of temporary
42

Lessons Learned
You need flexibility within your
plan. E-commerce and e-fulfillment
provide a dynamic environment.
You have to be flexible. You have to
anticipate peaks other than just seasonal peaks. You have to anticipate
peaks within the day, within the
week, within the month. That is the
nature of doing business on the
Internet. Therefore, you have to
have contingency plans.
Returns are one of those things
that are often forgotten in the e-fulfillment area. The reality is that in
many fulfillment situations, both
catalog and e-fulfillment, it is not
uncommon to get from 20% to
40% of the goods shipped out
returned. Your customer expects
you to handle the return with the
same Internet speed that you handled their shipment.
E-fulfillment is where today’s new
economy meets the old. High tech,
nice websites, warehouse operations, fulfillment, the delivery of the
promise, that’s where the old economy meets the new. Fortune and
other publications are beginning to
rate e-commerce companies based
on their fulfillment proficiency, not
on their website or business plan.
In e-business it’s pallets in and
eaches out.
Selling is only the start of the e-fulfillment cycle. Getting the goods to
the customer is really another story.
People are finding that logistics is
probably the restrictive limiting factor that they have for Internet
growth today. In an e-commerce
infrastructure you have a front end
and a back end. The front end, is
marketing, web content, buy-sell
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transactions, and the creation of
that electronic order. The back end
is the whole fulfillment piece, the
real time order management, the
track and trace information, the
supply chain and inventory management, the order information services, and the delivery of product
to the customer’s door. Instead of
rushing head long into e-commerce enterprises that plan to sell
products over the Internet, you
must first develop a strategy of an
efficient backend fulfillment operation. That involves the ability to
mass customize on demand, and
the ability to pick small order quantities. What is needed is a scalable
process that will permit growth.
You must streamline pick, pack,
and ship capabilities without incurring bottlenecks, and provide adequate staging areas for both
inbound and outbound flows. A
significant problem area in e-fulfillment is the bottleneck often created by packing stations. In most
cases you’re able to put away and
pick at a rapid pace, but when you
start doing mass customization and
providing special packaging and
package shipments, that’s where
things slow down. That’s where
the real labor intensity comes in.
It’s very difficult to automate a
process when you have different
eaches of different sizes and with
different shipping characteristics.
Typical e-fulfillment startups lack
experience. They often lack product demand history and good item
masters. They don’t know cube
requirements, item weights, or
flammability characteristics. Ecommerce startups often lack realistic SKU forecasts. They lack procedures and practices, and they
often lack experienced managers.
More importantly they don’t generally allow sufficient time,
resources, or attention to the fulfillment end of their business. It is a
good idea for them to pay attention
to the lessons learned by those
who have already made the journey.
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Do you know which piece of the
supply chain your WMS is missing?
Clorox, Williams-Sonoma,
and Honda do.
Call!

Advanced Logistics Systems, Inc.
360.378.5398 – Or
www.advanced-logistics.com
Find out about our Advanced Business Solutions
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Industry Article:

Logistics
“eTransformation”–
Technology Strategies for
Logistics Operations”
eTransformation from the traditional brickand-mortar business to eBusiness involves
far more than simply just having a company
web site. eBusiness can be defined as a
collection of processes that allow both
multiple departments and companies within
the supply chain to work both cooperatively
and collaboratively.
By James Coker – Technology Strategist, interBiz,
The eBusiness Application Division of Computer Associates
In today’s new economy, logistics operations are under increasing pressure from evolving technologies. Successfully reacting to
these pressures for change can
place an organization under further pressure. The ability to easily
deploy these new technologies
requires that organizations implement a well-developed technology strategy.
The core of a well-developed
technology strategy is to allow
natural business evolution to
occur. This entails retaining those
key elements of the business that
have made the operation successful, while integrating new
technologies into the mix. The
challenge to this approach is in
making sure that each new technology integrates, and, fits into,
the business model, and supports
all other components.
Consider the challenges faced
by an organization coordinating a
supply chain that links both
domestic and international suppliers with a customer base consist-
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ing of both direct consumers via
the Internet, and a distributed
reseller network. Orders must be
exchanged, shipping schedules
tracked, receipts matched to customer demand, and in cases of
shipping delays, decisions must
be made concerning which side
of the customer equation is
impacted and to what extent.
Any technology strategy must
meet these challenges head on.
And it also requires tightly integrated components. There are
three critical components which
the strategy must address. In
this, and for ease of discussion,
they will be grouped into these

three layers:
Layer one addresses the centralized management of data; Layer
two, addresses the enabling of
eBusiness management processes; And lastly, layer three addresses the need to have what can be
called ‘a window into the business’.
Centralized Data and
Asset Management
Businesses today require ever expanding amounts of information
in order to make decisions, decisions that can impact the whole
organization. This information
includes data from the traditional
sources found in the corporate
databases—, both those created
from legacy applications and
those built within new packages
that are implemented.
But to an eBusiness, this data
asset must also be expanded to
include sources outside the traditional host environment. Host data
must be combined with that of
trading partners (suppliers and
customers), devices that play critical roles in product management
and delivery, and the most data

Figure 1. An eBusiness technology strategy must address how disparate sources of
data can be combined into a single, unified view.
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rich source of all, the Internet.
An eBusiness technology strategy must address how these disparate sources of data can be
combined into a single unified
view. It must also allow for future
additional sources of data as other
applications are added, Fig. 1..
This single unified view should
provide not only for data sharing
for analysis, but also be the foundation structure for data
exchange up and down the supply chain. With its increasing
growth and promise of unlimited
bandwidth, the Internet is a key
tool for use in this layer of the
technology strategy, both as a
source of information and a
pipeline for information exchange.
The key element found within
the second layer of the eBusiness
technology strategy is an
“Intelligence Engine”, Fig. 2. This
engine links the capabilities of the

corporate repositories.
Basically while such data provides an internal view of performance when it is combined with
data from other discrete information sources available from the
Internet or from trading partners,
performance can begin to be measured on a much broader scale.
Such combined measurements
are defined as “Key Performance
Indicators” or KPIs for short. This
technology enables managers to
see not only how they are performing in strategic areas internally, but also how this performance
matches up to others within their
industry on an average, and
against such metrics as “Best-inClass” for their industry.
Another example of a KPI is one
that measures current financial
position, bringing in data from multiple sources to reveal cash position, short and long-term receiv-

Figure 2. An intelligence engine links the capabilities of major eBusiness enabled technologies with centalized data from various information providers illustrated in Figure 1.
In so doing, it also coordinates a series of management directives.

major eBusiness enabled technologies with the centralized data
from the previous layer and coordinates a series of management
directives. This process empowers management by enabling
more timely, efficient and strategic decisions.
Intelligence Engine
In order to be well informed in
the decision making process,
managers must have a good
measure of performance at multiple levels within their organization.
Data such as revenue, gross
margins, cash availability, vendor
performance, and employee
productivity are all elements of
data that can be extracted from

ables position, and the current
market valuation of any corporate
investments.
Event Correlation
Another form of measurement
can be found in “Event
Correlation”. Managing an
eBusiness is a matter of keeping
on top of a rapidly changing environment. What if a major order
from a vendor is going to be late?
What orders will be affected?
What options are available for
reacting to this event?
New technologies can not only
monitor when such events occur,
but can also assess the impact of
such an event on other elements
within the supply chain, alert the
45

proper manager of the event, and
recommend specific action.
Proactive management replaces
operating in a reactive mode that
manages problems after they surface, or doesn’t recognize that a
problem exists until it’s too late.
As more and more data
becomes available to the
“Intelligence Engine”, the ability
to direct actions becomes even
more important. Incorporation of
“Manage-by-Exception Rules” into
the analysis process allows
today’s eBusiness manager to
focus on exceptions to the normal, without having to first sift
through reams of information
looking for matters that require
attention.
Thus, management can now
focus its attention where it can
have the most impact.
Using a “Workflow” engine we
can also determine whom best to
notify of exceptions when they
occur. In today’s mobile world,
rules can be defined that decide
not only whom to notify, but also
given the time of day or day of
week, how best to notify them.
This notification could take the
form of alerts via laptops, pagers,
palm devices, or cellular phones.
This technology truly enables
executives to assume true functional “Command-and-Control” of
their eBusiness at all times.
To this point the technologies
found in this layer have for the
most part dealt with events that
have happened in the past, sometimes correlated with data reflecting current status, but what about
the ability to predict a future
event?
Artificial Intelligence
While some events are easily
predicted based on correlating a
set of past events, others are not
so simple to predict. What is
needed then is the deployment of
an “Artificial Intelligence” capability in the technology strategy.
While artificial intelligence is not
a new technology, having been
used for many years in the areas

of process control and most
recently in network and system
management, it is new to the
general business world.
Artificial intelligence is probably
one of the more exciting new
technologies available to the
eBusiness manager. Using a
process called neural learning,
artificial intelligence is now able
to be used in the eBusiness
process to improve overall predictive capabilities in areas such
as demand forecasting, performance analysis, process optimization, and even such critical
areas as fraud detection.
Having placed an “Intelligence
Engine” on top of a centralized
view of the corporate data asset
there is one layer left to add to
the eBusiness Technology
Strategy.

pret, is meaningless to an
eBusiness manager. This information needs to
be presented in
a visually intuitive way that
brings its key
points to the
immediate attention of the user.
While a list of
all customer
orders is informative, a list that
highlights in red
those orders in
4. Integrating the technology layers from Figures 1-3 prodanger of miss- Figure
vides a strategy for transforming a traditional logistics operation
ing a ship date, into a true eBusiness.
forms a basis for
input into the decision process.
decision and action. A 3D graph
KPIs, event correlation, business
of this year’s sales that highrules, predictive technologies,
lights any variance from last
Contextual Visualization
and workflow are all working
year’s sales or the sales forecast
hand-in-hand to provide proactive
Data, on its own, is nothing
is much more meaningful that a
analysis and alerts to managers,
more than a collection of unrelatcolumnar report full of numbers.
highlighting where attention is
ed facts. Data that has been
This information must also be
needed. Contextual visualization
passed through an analysis
made available to managers
provides the eBusiness Manager
engine creates an abundance of
through their preferred medium.
with a window into the business
information for input to the deciSummary
in a way that is both easy to
sion process. The last phase of
understand and act on.
an eBusiness technology strateWhen all three layers of techCompanies that build their busigy deals with providing a ‘winnology are assembled together,
nesses on such a technology
dow into the business’ or
what emerges is an outline of a
strategy are laying the foundation
“Contextual Visualization” of this
technology strategy designed to
for gaining the lead in the world
of eBusiness. This is a strategy
that allows them to build on their
existing investments in technology and propels them forward.
They are positioned, better than
ever before, to orchestrate their
extended enterprise up and
down the entire length of the
supply chain. Their managers are
leveraging every information
source available, analyzing past
events and predicting future
Figure 3. Contextual visualization converts raw information into a visually intuitive forones, to make more informed
mat that brings key points to the immediate attention of the manager. Examples might
and proactive business decibe highlighting critical areas in red, or highlighting variances from last year’s performance
by means of a 3D graph.
sions.
Using an eBusiness technology
strategy allows managers to
information, as shown in Figure.
manage the transformation of a
manage the events around them,
3.
traditional logistics operation into
and to truly gain global comA mass of information presenta true eBusiness, as shown in
mand and control of their entire
ed out of context, or in a way
Figure 4. Integration of multiple
supply chain.
that makes it awkward to interdata sources provides critical
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INDUSTRY ROUNDUP
continued from page 9

of-breed technology, equipment, and
expertise under one roof. Over 30
software and material handling equipment vendors contributed technology
to this state-of-the-art facility. The
new lab allows customers to compare
and test new technologies and eqipment before they buy and to train
future users with no downtime.
Technologies represented include multiple sortation systems, conveyor systems, supply chain management systems, wireless network and RF
devices, web-based customer receipt,
and more.
New 3PL directory
The new 2002 edition of Leonard's
Guide, National Third Party Logistics
Directory is now available with comprehensive information on U.S. and
Canadian providers of 3PL services.
Included are classification, regional
specialties, services offered, ICC/DOT
numbers, equipment available, surety
bonds, cargo contingency information,
and contact information. Cost of the
620-page edition is $125.00. A $40.00
savings is provided when the directory
is ordered along with the 2002
National Warehouse & Distribution

Directory. Contact Leonard's Guide,
Arcadia, CA; phone 626-574-1800; email: info@leonardsguide.com; website: www.leonardsguide.com
News in the field
Supply chain management leader
Exel acquires All Cargo Logistics, a
leading Austrian air freight forwarder.
Exel also has been selected by IKON
office solutions, Inc. to outsource the
storage and distribution of its equipment inventory. Logistics.com introduces an advanced transportation
management system (TMS), integrating logistics planning; execution; visibility; and reconciliation. Zebra
Technologies introduces a wireless RF
option for bar code label printers.
Trucking industry leader Don
Schneider (Schneider Logistics) has
been named Person of the Year by
The Logistics, Transportation and
Supply Chain Management Society of
the Robert H. Smith School of
Business, University of Maryland.
Robert L. Otten is chief operating officer of Landoll Corp., Marysville, KS, a
maker of narrow-aisle fork lift trucks,
transport trailers, and agricultural
tillage equipment. Manhattan
Associates was awarded the ISO 9001
Certificate of Approval from SGS
International Certification Services, Inc.

Professional
Association Events
Calendar
Warehouse of the Future 2002
Annual Conference
June 24-26, 2002
Orlando Convention Center
Orlando, FL
www.DCenter.com
WERC Annual Conference
April 28-May 1, 2002
Hyatt Regency Chicago
Chicago, IL
www.werc.org
2001 APICS International
Conference and Exposition
October 28-31
Henry B. Gonzalez Conventional
Center
San Antonio, TX
www.apics.org/conference
Council of Logistics
Management (CLM)
Annual Conference
September 30-October 3
Kansas City Convention Center,
Kansas City, MO
www.clm1.org
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there is only one company
that offers the best
Heavy Duty Pallet
Flow Solution for your
storage needs
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Coors Brewing Company combines excellence in
supply-chain collaboration with high product
quality and a strong commitment to environmental responsibility.

ach year, the Distribution
Business Management
Association (DBM) presents the Circle of Excellence
Award to a leading company in a
particular industry segment that
represents the highest standards
of quality and technology, and provides an environmentally responsible supply chain model.
Companies that are nominated for
the award have demonstrated
leadership in achieving environmentally responsible supply chain
programs in terms of:

• Consistency
• Integrity
• Responsibility
• Commitment
• Leadership
• Experience
The ten criteria for the Circle of
Excellence Award were developed
by Dr. Omar Keith Helferich while
Director of the Supply Chain
Management Program at
Michigan State University, with
assistance from DBM and other
leading universities offering supply
chain management instruction. In
summary, the criteria are:
1. Increased awareness of
environmental issues and
opportunities.
2. Top management commitment
to supply chain environmental
initiatives.
3. Ability to demonstrate benefits
of supply chain management
efforts.
4. Planning to continue supply
chain environmentally responsible initiatives.
5. Belief that environmentally
responsible supply chain management goes beyond compliance and generates an economic return for company
stakeholders.
6. Improved environmental performance of suppliers, through
collaborative relationships
and/or improved material specifications.
7. Implementing at least one of
the following models to
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improve environmental responsibility:
a. Comprehensive approach
involving supplier selection and
evaluation, based partially on
improved environmental
impact.
b. Development of standards
for selected suppliers,
c. Participation in development
of industry standards to
improve environmental impact.
8. Using tools to evaluate and
screen suppliers.
9. Considering environmental performance prior to continuing
supplier relationships.
10. Willingness to share information with other organizations.
This year’s Circle of Excellence
competition centered on the beverage industry. The winner, selected from five finalists, was Coors
Brewing Company, Golden, CO.
Accepting the award on behalf of
Coors was Robb Caseria, Group
VP, Demand Fulfillment and key
members of the Coors team. The
following discussion is based on
Robb Caseria’s presentation at the
WoF 2001 Conference.
The Coors story
As the company responsible for
introducing the aluminum beverage can and aluminum can recycling in the U.S. in 1959, Coors
Brewing Company has a heritage
of environmental responsibility. In
March 1990, the company formally adopted the Adolph Coors
Company Environmental Principles
to provide clear direction for the
activities of all Coors businesses.
Top management is integrally
involved in developing and upholding the company’s environmental
principles. Chairman Pete Coors
signed the latest environmental,
health & safety principles document, which is posted throughout
the company. The company has
received numerous awards,
including two from the U. S.
Environmental Protection Agency.
As stated in its principles, “Coors
believes that, individually and as a
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company, we can harness human
creativity to continuously drive
down pollution and waste, reducing both economic and environmental costs, and enhancing the
health and vitality of our organization, employees, customers, and
communities.” The following are
examples of the company’s
achievements in this area:
* Coors has successfully pursued a three-pronged strategy to
improve its packaging: reducing
packaging weight, increasing
recycled content, and improving
recyclability.
* Reductions in the weights of
certain bottle sizes since 1988 have
provided annual savings of 72 million pounds of glass. A redesign of
bottle boxes cut the amount of corrugated used by Coors by 8 million
pounds annually.
* Post-consumer recycled content of glass bottles manufactured
by Coors grew from 9% in 1989
to about 35% today. Recycled
content of both aluminum and
corrugated used by Coors is about
70%.
* Most of Coors’ paper packaging, which a few years ago could
not be recycled, is now 90% recy-

clable.
* Energy use per barrel of beer
produced was down nearly 5%
last year, continuing the five-year
downward trend for energy consumption.
* Significant reductions in solid
waste (trash) have been achieved.
Although Coors has always recycled cardboard, the installation of
a cardboard baler in Golden
improved the effectiveness of that
effort and substantially reduced
the amount of cardboard that had
previously been sent to landfills.
* Process-related hazardous
waste generation has continued
to decrease. In 1999 it was
slashed by 42% and these gains
were maintained in 2000.
Helping suppliers and
peers get greener
Coors’ procurement department
requires that any suppliers working on-site must strictly adhere to
the company’s environmental principles and policies, and are evaluated accordingly. The company
has adopted a “reward” approach
that fosters competition among
suppliers, and rewards the most
environmentally friendly ones.

The DBM Association presents the Circle of Excellence Award to Coors Brewing Company at
the 2001 Warehouse of the Future Gala Award Banquet (From L-R: John Thorn, Chairman of
the Board, DBM Association; Dr. O. Keith Helferich, Central Michigan University, Mr. Jim
Childress, President, LXE, Inc; Rob Caseria, Group VP – Demand Fulfillment, Coors Brewing
Company; Amy Thorn, Executive Director, DBM Association, Jezdimir Knezevic, MIRCE
Akademy; M. Neville, interBiz, a division of Computer Associates; Jim Coker, interBiz, a division of Computer Associates.
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Each year it awards—and
rewards—its top barley
supplier/growers for outstanding
environmental practices.
Coors works jointly with other
Colorado companies to set new
pollution-oriented goals. In 2000,
the company was recognized for
achieving an environmental performance exceeding legal requirements as part of the Governor’s
Pollution Prevention Challenge,
which invites Colorado’s largest
facilities to set voluntary—beyond
compliance—measurable goals to
prevent pollution. The companies
involved in the challenge look for
ways to improve their production
processes, use less toxic chemicals, institute recycling, and identify ways to improve energy efficiencies.
Coors is willing to share not only
information with other organizations interested in improving the
environment, but funding as well.
Between 1990 and 1998, the
Coors Pure Water 2000 program
provided more than $2.5 million to
support more than 700 environmental projects. The company
and its distributors have worked
with local organizations to clean
up rivers and streams, restore
habitats, create wetlands, monitor
water quality and assist with
water conservation and education
programs. Beginning in 1999,
Coors has focused its environmental funding for “on-theground” projects located near its
facilities in Golden, CO, Memphis,
TN and Shenandoah, VA.
The supply chain
challenges
In addition to its environmental
commitment, Coors faces three
major challenges in its supply
chain business climate:
1) logistics, 2) maintaining ongoing high quality, and 3) global consolidation.
Logistics. Coors operates the
largest single-site brewery in the
world. It is an impressive facility.
However, it presents a logistical

disadvantage vs competition,
because it takes more miles to get
products to customers. In today’s
market, where the customer has
more choices than ever, even an
extra day or two for distribution is
unacceptable. Thus, the company
has to be on the cutting edge of
web-based ordering, inventory
management, and finished goods
shipment.
Product quality. Coors’ stated
purpose is to provide generations
of beer drinkers with its refreshing
“Rocky Mountain” style beer.
However, because of competitive
and logistical challenges, it has
become more difficult to deliver
fresh, refrigerated beer to customers. The company is therefore
working with its distributor partners to ensure that fresh products
are delivered on time, in the quantities desired, and in the most efficient way possible.
Consolidation. As a result of
global consolidation, the top 20
beer brands now account for 57%
of the world’s beer sales—a 20%
increase in just seven years. This
means that Coors and other brewers are now competing against
fewer brands whose scope, influence, and customer base is much
larger than in the past. This kind
of global competition puts pressure on the company’s entire supply chain.
The supply chain solutions
To meet its market challenges
and provide supply chain leadership, Coors has embarked on several major initiatives, a few of
which are described below.
Innovative carrier equipment.
The first initiative is to use more
innovative carrier equipment in
order to maximize payloads and
reduce the number of trucks
required to meet supply chain
needs. New, lightweight equipment allows for up to 51,000
pounds in lading versus the conventional 45,000 pounds—meaning that the company can now
ship nine trucks instead of ten in
order to get the same amount of
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product delivered. This innovation
leads to thousands of fewer
trucks each year, saving on fuel,
simplifying business, helping the
environment, and better serving
distributor customers.
Focused logistics teams. For
almost a decade, the logistics
team was split modally, between
truck and rail. Yet the sales organization and distributors were
aligned geographically. Last year,
Coors reorganized its transportation and warehousing functions
into a “one stop shop”, with a
small team responsible for all
logistics in an assigned geographic area. The reorganization has
improved customer service and
responsiveness.
Transportation management
system. To improve transportation performance, Coors introduced a web-based transportation
management system (TMS).
TMS benefits include automated
carrier selection based on cost
and service, as well as an opportunity for continuous moves, vehicle
capacity management, and more
effective rate management.
Thanks to the new system, carriers now receive timely and more
accurate information through automated notification and load tendering.
Warehouse network optimization. Six years ago, Coors had 24
warehouses located throughout
the U.S. Today, Coors has cut that
number in half and is working to
improve the efficiency of its warehouse system even more through
its Network Optimization (“Net
Ops”) initiative. The “Net Ops”
program allows Coors to optimize
its distribution network based on
manufacturing source, warehousing and transportation lane costs,
and customer service. It allows
the company to put less inventory
in the market, but more importantly, in the right places. The program also allows for more direct
loading from packaging lines into
railcars and trucks, thereby significantly reducing double handling.
In addition, the company’s internal

supply chain is capable of
increased throughput, thereby offsetting the need to build more
capacity. Net Ops is expected to
cut warehousing costs, avoid capital spending, and help improve
brewery operations.
What’s in the future?
Coors estimates that in the near
future, it will completely package
to order—any product, at any
time, and in any country. In this
environment, the company will
do away with forecasts and
maintain only minimum inventory. This scenario will be made
possible by three forces:
Technology. Coors plans to
rely heavily on web-based,
instantaneous information and
communication. It will make
widespread use of automated
data capture, and focus nearterm efforts on building compatible systems that make it possible
to pull all data and processes
together.
Strategic alliances. The company envisions being at the center of a “spider web” of strong

third-party alliances that include
suppliers, 3PL’s, and even its
own distributors. Its role will
increasingly be to act as the
master coordinator of product
flow.
Globalization. Coors will
increasingly be a global company
with a significant presence overseas. The supply chain “spider
webs,” which will include purchasing, sourcing, and supply
management, will be managed
globally. The company’s supply
chain management professionals
will also be well versed in country-by-country tax structures and
currencies, and will know how to
gain advantages from them.
To sum up, Robb Caseria,
Coors’ Group Vice President,
Demand Fulfillment, puts it this
way: “All companies must continually seek ongoing improvements and opportunities in a
changing business environment.
They have to move forward—and
fast. In a world of dizzying
change, the most successful
business leaders will be those
who not only learn to anticipate,

understand, and manage these
changes, but who have the
courage, fortitude, and stamina
to lead change efforts.”
By-products produce
revenue
Many companies are finding
that environmental responsibility can also be good business,
in that recycling and various
aspects of total reverse logistics can be revenue-producing
activities. Coors Brewing
Company is finding that true
also in the case of by-products
its processes generate. By
converting by-product streams
into secondary sources of revenue, the company also
reduces the impact on environment and ecology, by making
commercial products out of
materials that would be landfilled or otherwise treated as
trash. A general description of
Coors’ by-products operations
is as follows:
• Waste beer is processed
through an evaporator to produce syrup and an alcohol condensate. The syrup is sold as
liquid feed to a major pet food
company, and the condensate
is distilled into fuel-grade
ethanol for use as an octane
enhancer in gasoline.
• Spent grains are sold as cattle
feed, in both wet and dried
pellet forms.
• Used fermenting yeast is dried
and sold to a major pet food
manufacturer for use in pet
food.

Coors team receiving the Circle of Excellence Award, from left: Francie Morgan, Director
Customer Assurance; Jere Zimmerman, Director Core Environmental Health, Safety &
Energy; Cathy Clarke, Finance Director, Demand Fulfillment; Robb Caseria, Group Vice
President, Demand Fulfillment; Cindy Goldman, Assistant General Counsel; Wayne Pusillo,
Vice President, Strategic Sourcing; Jeanne Dietz, Director Human Resources; and Peter
Krueger, Director Supply Chain Development.
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• Other by-products that were
formerly landfilled are now
sent to a third party
hauler/processor and turned
into compost, in the largest
composting operation in the
state of Colorado. Coors provided seed money to get the
operation off the ground; it is
now self sustaining.
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Education
Beyond the
Ordinary...
Warehouse
of the
Future 2002!
THE WORLD’S ONLY EDUCATIONAL
INTERACTIVE CONFERENCE.

Speed of the Supply Chain
Meets Rapid ROI...
Warehouse of the Future 2002
June 24 - 26, 2002
Orange County Convention Center, Orlando, Florida
Call 717-295-0033 • Fax 717-299-2154

Co-located with the
Distribution & Fulfillment Expo

• Learn about best in class technology, equipment &
systems with real demonstrations in a multi-million
dollar lab.
• Experience a 100,000 sq. ft. interactive learning lab
designed to show solutions for distribution centers
and logistic operations.
• Objective educational conference spearheaded by
more than 60 leading universities held in a working
distribution lab.
• All conference attendees receive CEU’s from Auburn
University.

IN COOPERATION WITH:

CO-LOCATED WITH THE
DISTRIBUTION AND
FULFILLMENT EXPO

PRODUCED BY:

SPONSORED BY

Interassociational
Council on
Distribution &
Logistics

Distribution Business Management Association
2938 Columbia Avenue • Suite 1102 • Lancaster, PA 17603
Phone: 717-295-0033 • Fax: 717-299-2154
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• See hundreds of
information technologies,
software systems and
service providers.
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www.DCENTER.com

Call 717-295-0033 to Reserve Your Space Today Or register online at www.DCenter.com

Conference on Innovative Solutions
for Distribution, Logistics and Supply
Chain Strategies
• Choose from more than 40 information-packed sessions
and learn how to master the best practices of distribution, logistics and supply chain management.
• Gather the tools for success in three powerful days of
high performance education.
• Learn from industry and university leaders how to implement strategies to achieve rapid return on investment.
• Reap the benefits of practical reality-based education.
Attend the conference and earn a Certificate of
Education from Auburn University.
• Receive credits toward a Master’s Diploma in
Distribution Business Management.

The Warehouse of the Future Exhibit is
Uniquely Different...Absolutely Essential
• The secrets of efficient distribution operations are
revealed in the industry’s only integrated equipment and
technology lab.
• One-hundred thousand square feet of integrated equipment and software technologies demonstrates how to
streamline distribution channels and achieve rapid return
on investment.
• Get your operations on track by using this unique learning environment to optimize your efficiency!
• The exhibit is staffed with more than one hundred technical experts that can help you solve your distribution and
logistics problems. Imagine the benefits you can gain
from having a private consulting team at your disposal
for three power packed days.
• This program is like the One Minute Manager for distribution. You can learn years of knowledge in three days.

Education Beyond the Ordinary...
the Applied Technology Course
• The WoF2002 Applied Technology course is setting the
pace for education in the distribution and logistics industry. Experience the only practical, hands-on, learning environment designed to teach you how to streamline your
distribution channels and reduce your bottom line.
• Six learning labs teach you how to strategically implement the equipment and software technologies your
company needs to stay in the race for rapid return on
investment.
• Learn how to maneuver safely and effectively through the
high speed of the supply chain with pragmatic, real world
solutions.
• The applied technology lab gives you the tools that will
make your job easier and benefit your company with six
bottom-line oriented sessions designed for executives
and professionals involved in manufacturing, distribution,
logistics and warehousing.

The Distribution and Fulfillment Expo
Co-located with WoF2002
• This exhibit hall showcases hundreds of software and
hardware technologies that can help you be more productive, efficient and profitable.
• Designed to deliver solutions for supply chain, distribution and e-business challenges.
• Discover how you can boost profits with the latest information management and fulfillment technologies that
deliver rapid return on investment.
• Network and build lasting relationships that will keep your
business on the fast track!
• Don’t lose out by being uninformed. It’s time to tune in…
tune up and move ahead. Keep your business running on
all cylinders.

Here’s what some attendees said about past WoF events...
"It’s a great show, it’s unique in that there’s a fully functional warehouse complete with a warehouse management system tying
everything together. It’s a really nice showcase to show all the attendees how the different parts that all the vendors and exhibitors here
put together work for you in the supply chain. “
– Olin Broadway, Managing Associate, PriceWaterhouseCoopers.
“This is my fourth year attending the conference and it’s gotten better every year I’ve come ”
– Eric Toureillees, Academy Sports & Outdoors.
“As usual, you surpassed my expectations. WoF2000 was excellent ” – Mike Devenney, DFS.
“I’d like to congratulate the conference organizers for putting on such an informative and timely event ... “
– Jim Kelly, CEO, United Parcel Service.
“It’s been a wonderful conference for myself. It’s very educational and something that I know
our company will participate in in the future.“
– David Giometti, VP Vendor Relations, Sears & Roebuck & Co.
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Industry Advisory Panel
Experts who have come together to create a view for tomorrow in the
Warehouse of the Future Lab of today
Advanced Logistics Systems, Inc.
AmbaFlex
Atlas Mezzanines
Battery Handling
Bell & Howell
BT Prime Mover
Distribution Centers of America
Flexible Material Handling
GNB Industrial Power
Innovative Picking Techologies Inc.
Inspec Tech Inc.

InterBiz
Kardex Systems Inc.
Keith Manufacturing
Landoll Corporation
Lantech, Inc.
Less Handling Systems Inc.
Lexmark International Inc.
Lucas Systems / Vocollect
LXE Inc.
Orbis Coporation
Patterson Fan

Ranpak
Retrotech Inc.
Schmalz, Inc.
Speedways Conveyors, Inc.
Steel King
Storage Equiptment Inc.
Tompkins Associates
Wayne Engineering/Cargo Master
WB McGuire
Westfalia Technologies

NEW GOVERNMENT LOGISTICS AND SECURITY
TRACK ADDED FOR 2002!
• Hear the Undersecretary of Defense; the Honorable Diane Morales, speak on Rapid Response Logistics.
• Learn about the future security of our country from a logistics perspective from Major General Proctor, Director of Logistics,
Defense Logistics Agency.
• Educational sessions are screened by a review board to ensure their objectivity and quality thus allowing us to award
graduate credit.
• Discover the secrets of Military Logistics Decision Science from US Army and Navy officers and the world’s leading
University Professors.
• Experience hands on learning inside an interactive 100,000 sq. foot learning lab featuring the world’s best technologies
and equipment.
• Interact with top government contractors and learn from their expertise.
• Learn how to work with the government.

Act Now! Space is Limited!
Reserve your Space Today!
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State of the Art Technologies
Showcased at the Event
PACKAGING & SHIPPING TECHNOLGY

TRANSPORTATION / LOAD PLANNING

The PadPak® cushioning material is
your one solution for any in-the-box
packaging application. Ranpak’s patented converter system converts three-ply
kraft paper, on-demand, into cushioned
pads to cushion, block and brace, wrap
and void fill almost any product that is shipped inside a box. The
PadPak System offers savings based on material cost, storage,
increased productivity, ease of use and material handling costs.

Streamline material handling operations, from warehousing to transportation, with the KEITH® Dock To
Trailer™ system. Dock and trailer are
outfitted with KEITH® WALKING FLOOR® systems, automatically loading or unloading materials in minutes. Loads are prestaged without need trailers, saving time.
KEITH Mfg. Co., 401 NW Adler, Madras, OR 97741 USA
541.475.3802 • 541.475.2169 fax •sales@keithwalkingfloor.com

MATERIAL HANDLING / DOCK EQUIPMENT

MATERIALS HANDLING EQUIPMENT

W.B. McGuire, a division of Overhead
Door Corporation, is a leading manufacturer of high quality loading dock equipment. Our product line consists of the
innovative Truss Head pit-type dock levelers, edge-of-dock levelers, seals &
shelters, safety vehicle restraints, and accessories. Together W.B.
McGuire and Overhead Door Corporation can completely outfit your
entire loading dock area with our full line of door and dock systems.
W.B. McGuire Company, One Hudson Ave., Hudson, NY 12534 •
518-828-7652 • 518-828-1262 faxmcguireinfo@overheaddoor.com

Hand Pallet Trucks move more pallets
every day than any other type of
Materials Handling Equipment. BT
Prime-Mover is proud to offer the BT
L2300U Hand Pallet Truck through a
network of more than 500 independent
Dealers throughout the United States.
For your local Dealer call (800) 523-0082 or visit www.primemover1.com.

MOTIVE POWER

ORDER PICKING

The power to increase your productivity.Industrial batteries and
SCR chargers to meet all your motive power needs. Flooded for
economy; Tubular for more power; Sealed Champion“
Maintenance-free to eliminate watering and the hazards of
gassing and acid spills.
GNB Industrial Power, call 1-877-GNB-INFO or visit www.gnb.com

Landoll Corporation manufactures narrow aisle
electric forklifts. Landoll’s
Bendi™ Series III has 180degree front-wheel steering and operates in 78-inch aisles. The
PivotMast™ operates in aisles as narrow
as 56 inches. Both models offer 4-wheel
stability, handle grades, and eliminate
staging.
See us at the Warehouse of the Future Show!
Landoll Corporation, 1900 North Street, Marysville, KS 66508
(785) 562-5381; (800) 428-5655 • (785) 562-4853 (Fax)
E-mail: mhpsales@landoll.com • www.landoll.com

AIDC / RF TECHNOLOGY

ERGONOMIC SOLUTIONS

LXE designs
and manufactures rugged
data collection solutions including wireless
computers, scanners, and wireless networking
products for supply chain execution applications. LXE also offers a full range of services
including project coordination and network
design and installation. LXE is a wholly
owned subsidiary of EMS Technologies, Inc.
(NASDAQ:ELMG)
LXE Inc., 125 Technology Parkway, Norcross,
GA 30092 (770) 447-4224
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Schmalz offers
Ergonomic Vacuum
Handling Systems
that include: The
“JUMBO” vacuum tube lifters with models
capable of lifting from 20 lbs to 660 lbs; The
“VacuMaster” hoist assisted vacuum systems with standard models capable of lifting from 20 lbs to 4400 lbs; Vacuum Tables
and stands; Vacuum Clamping Systems;
and Vacuum Components.
Schmalz Inc., 7711-109 Welborn St., Raleigh, NC 27615
Ph: 919-713-0880 • Fax: 919-713-0883
Emailinfo@schmalzinc.com • Web: www.schmalzinc.com
Contact: Joe Reams Product Mgr. – Vacuum Handling Systems

Call 717-295-0033 to Reserve Your Space Today

Or register online at www.DCenter.com

Monday, June 24, 2002
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To Register, fax this form to DBM at (717) 299-2154 or you can register on-line at www.DCenter.com or mail
this form to: DBM, 2938 Columbia Ave., Suite 1102, Lancaster, PA 17603. For info call DBM at (717) 295-0033.
Name ________________________________________ Position __________________________________________________________
Organization________________________________________________________________________________________________________
Address ________________________________________________ City ______________________ State ________ Zip__________
Country __________ Phone __________________________ Fax ______________________ E-Mail

________________

WoF2002 and D&F Expo exhibit floor only! (FREE ADMISSION WITH THIS REGISTRATION FORM!) .............. ❑ FREE
• Conference and Summit ........................................................................................................................................................................ ❑ $895.00
(includes conference & summit program, proceedings, college credits and a Certificate of Education from Auburn University,
University fees, all necessary classroom materials, entrance into WoF2002 Event and D&F Expo, Monday evening reception,
dinner at the Circle of Excellence Award Ceremony on Tuesday night, and coffee breaks.)
• Conference and Summit applicable discount ...................................................................................................................................... ❑ $______
• Spouse Registration (includes full conference and all social functions included with the conference package)............................ ❑ $100.00
• WoF2002 Open Golf Tournament (Limited Availabilities) Sunday, June 23, 2002, 8:00 a.m. - 2:00 p.m...................................... ❑ $115.00
WoF2002 Open (Golf Tournament fee for conference registrants is reduced to) .................................................................................... ❑ $ 50.00
Includes green fees, golf cart, box lunch, and award reception. Tournament is a scramble format.
• WoF2002 Tennis Tournament (Limited Availabilities) Sunday, June 23, 2002, 8:00 a.m. -1:00 p.m. .......................................... ❑ $ 55.00
(Tennis Tournament fee for conference registrants is reduced to) ................................................................................ ❑ $ 25.00
Includes court fees, breakfast, and award luncheon. Tournament is a round robin format.
Check enclosed (Make checks payable in U.S. dollars to DBM.) ...................................... ❑ Total enclosed with this Form: $
Charge my space to ❑ MasterCard ❑ Visa ❑ American Express

Card Number ________________________________________________________________________ Expiration Date

__________________________

Cardholder's Name ________________________________________________ Signature ____________________________________________________
1. What products/services do you represent or are of interest?
❑
❑
❑
❑
❑
❑
❑
❑
❑
❑

Air Freight
AIDC Systems/Devices
Automated Equipment
Computer Hardware & Software
Construction
Conveyors & Sortation Devices
Intermodal
Materials Handling Equip./Sys.
Mobile & Wheeled Handling
Overhead & Lifting Equipment

❑
❑
❑
❑
❑
❑
❑
❑
❑

E-Commerce Solutions
Packaging, Containers, Pallets
Robotics
Services (consultant, systems
Integrators)
Shelving
Small Package & Express
Storage Equipment
Third Party Contract Warehousing
Transportation

2. What is your role in
product acquisition?
❑
❑
❑
❑
❑

Authorize
Buy
Recommend
Specify
None

3. What is your primary job
function?
❑ Corporate Management
❑ Vice President
❑ Mid-Level Management
❑ Manufacturing / Production
❑ Engineering/MaterialsHandling
❑ Logistics
❑ Physical Distribution
❑ Purchasing/Administration/MIS
❑ Sales/Marketing
❑ Wholesale Distribution

NOTE: Discount rate at show headquarter hotel in the Rosen Center is $145.00 per night.
Call 1-800-204-7234 for reservations. Must specify DBMA, Distributon Management
Association or the International Warehouse of the Future to receive discounted rate.

Call 717-295-0033 to Reserve Your Space Today

Or register online at www.DCenter.com

Tuesday, June 25, 2002

FEES & REGISTRATION:
(Entrance to the WoF Learning Lab and D&F Expo is Free if You Pre-register!)
To pre-register fax this form along with your credit card information to DBM at (717) 299-2154, or register on line
at DCenter.com, or mail your registration to: DBM 2938 Columbia Ave., Suite 1102, Lancaster, PA 17603. For
questions call Amy Thorn at (717) 295-0033.
Preregistrations must be mailed by May 31, 2002. After this time you must register on site. Registration fees are
transferable, but are not refundable. Admission to the WoF and D&F Expo exhibit floor is FREE if you pre-register.
On-site registration will be open Sunday, June 23, 2002 from 12:00 noon - 6:00 p.m., Monday, June 24, 2002
from 7:00 a.m. - 3:00 p.m., Tuesday, June 25, 2002 from 9:00 a.m. - 3:00 p.m. & on Wednesday, June 26, 2002
from 9:00 a.m. to 3:00 p.m., in Hall C of the Orange County Convention Center, Orlando, Florida.

Call 717-295-0033 to Reserve Your Space Today Or register online at www.DCenter.com

Wednesday, June 26, 2002

Answers to Frequently
Asked Questions:
• Select the seminars of your choice in
any of the 5 tracks.
• Attire to the event is business casual.
• Suit and tie or formal attire is
required for the Circle of Excellence
Award Gala.
• Earn college credit and a Certificate
of Advanced Education from Auburn
University!
• Conference Proceedings are
for conference attendees only.

Conference Registration Includes:
• Conference (Pick from 40 sessions in 5 tracks)
• Official Proceedings (only for conference attendees)
• Warehouse of the Future Exclusive Tour Package.
• A Certificate of Advanced Education from Auburn
University plus Universities’ Fees & classroom
materials.
• Entrance into WoF and D&F Expo Exhibit floor.
• Cocktail reception Monday evening.
• Cocktail Reception & dinner at the Circle of
Excellence Gala (Black Tie Optional)
• All breaks
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