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The Fundamentals Of Warehousing

Editor’s Note: If you are an experienced warehousing profes-
sional, we did not write this article for you. We wrote it for the
many people who are newly involved in warehousing and lo-
gistics management. Whether the newcomer is your boss or a
recently hired staff person, this writing should assist you in
describing the warehousing function. KBA

In essence, the prime function of warehousing is the
management of space and time. The space is always lim-
ited, and therefore the good operators use the available
space effectively. The time is labor, which is significantly
harder to manage than space.

The earliest known uses of warehousing were to serve
as a reservoir or a hedge against uncertainty. Some of the
oldest writing in Western civilization, the book of Gene-
sis, describes the role of warehousing to prevent famine in
ancient Egypt. This provides good evidence that ware-
housing is one of the oldest commercial activities known
to man. Warehousing is done for many other reasons but
today, there are situations where the prime function is still
the same as that described in the Bible.

As modern methods of transportation developed in the
19th and 20th centuries, warehousing was used as a means
of achieving transport economies. The two functions of
consolidation and distribution are both used to reduce
freight costs. In each case, a substantial amount of mate-
rial is gathered to create a bulk transport load rather than a
small one. Warehousing is used at either end of the process
as the gathering point or the distribution point.

In the distribution function, warehousing may also im-
prove customer service. If the distribution center is closer
to the customer, it can provide better service. The prolifer-
ation of distribution centers in the 20th Century has
largely been an effort to improve customer service. On the
other hand, the substantial improvement in delivery capa-
bilities through the use of overnight air transport has made
it possible for some distributors to substantially reduce
the number of distribution centers without compromising
customer service.

The Challenges Of Space Management

If buildings were made of elastic, space management
would be easier. Unfortunately, some managers act as if
they believe warehouses can be stretched. Yet overcrowd-
ing is the worst thing that happens to a busy warehouse.
When the capacity is reached, material is stacked in aisles,

truck docks and staging areas. The result is chaos.

There are several safety valves which should beused to
prevent overcrowding. The first is outsourcing, or divert-
ing material to a third-party warehouse. Another option is
to lease old highway trailers and use them for storage. In
some cases, materials can be stored outdoors on paved
parking lots. Very slow-moving or inactive products may
be mixed together to save space.

Space management can be substantially facilitated by
the use of a stock locator system. In today’s computer age,
most people assume that hardware and software are neces-
sary, but in fact we had locator systems long before we had
computers. While the computer is valuable, warehouse
discipline is an absolute necessity. A locator system re-
quires maintenance by everybody working in the ware-
house. When material is put away, the correct location
must be recorded. When a location is found to be empty,
this fact must be reported. When two short rows are com-
bined to save space, these changes must be placed into the
system. Failure to do any of these steps will cause the loca-
tor system to deteriorate.

There are both fixed and random locator systems. In the
fixed system, space is reserved for each item on a perma-
nent basis. The random system allows people to select a
location for each item, and random systems certainly
work best with computer support. The compromise is a
combination, using fixed locations in an order pick line
and random locations in the reserve storage areas.

Locator systems can be used to control items which
normally ship together. If SKU No. 123 is nearly always
shipped with SKU No. 987, it is more efficient to store
these two items together. On the other hand, if there are
two SKU numbers which have proven to be error prone,
the risk of mis-shipment will be reduced by always storing
them far apart, or even in different buildings. [tems requir-
ing high security should be stored in the most secure
places in the warehouse. If quality-control needs require a
quarantine of newly manufactured product, the locator
system can be used to control this process.

The bestuse of locator systems requires good planning.
In a surprising number of warchouses, the inbound loca-
tion decision is “operator controlled”, which means that
the forklift operator decides where to put the inbound ma-
terial. While good warehouses usually have very talented
lift truck operators, most of them are not trained in space
planning. The natural result is a poor storage layout.

WAREHOUSING FORUM is published monthly by The Ackerman Company « 2041 Riverside Drive, Suite 204 « Columbus, Ohio 43221
The publisher and editor is Kenneth B. Ackerman  Our subscription price is $96 per year by first class mail
©2000 by The Ackerman Company « All rights reserved  For more details, phone (614)488-3165
More information is available at our website: www.warehousing-forum.com



The locator system can also prevent shipping errors.
Under an ideal management system, the order picker is
sent to location X-10 first, and then told that at that loca-
tion item 123 will be selected. If the correct item is not at
that location, there is something wrong. When both the lo-
cation and the item are used in selecting orders, the possi-
bility of picking errors is greatly reduced.

The Problems Of Managing Time

The science of time study engineering was developed
earlier in the 20th century, and for a period of time the
practice had a poor reputation. Back in the 1930s, the leg-
endary movie comic Charles Chaplin produced a film that
showed assembly-line workers racing to keep up with the
machines. An adaptation of this comic routine is still seen
in a television commercial. Today, relatively few workers
will react negatively to time study activities.

Time study is particularly difficultin a large warehouse
complex, because workers are moving all over the build-
ing and itis not easy to track and observe all of their activi-
ties. Yet it is necessary for warehouse managers to know
approximately how long the job will take. Third-party op-
erators must create fees for their services which will gen-
erate a profit, and those fees should be primarily based on
the time needed to get the job done. Customers of those
third-party warehouses also need time measurements, pri-
marily to confirm that the charges they pay to the ware-
house operator are fair and reasonable. Private warehouse
operators also need to understand unit costs in order to be
sure that a true cost for warehousing is built into the “cost
of goods sold” used by the accountants. Because manag-
ing time in a large warehouse is difficult, the majority of
warehouse operators today do not have a sufficiently pre-
cise means of measuring unit costs for the warehousing
function.

Nearly every warehouse measurement method relies
on collaboration of the workers. If the workers want to
fool the system, they will probably find a way to do so.
However, it is possible to achieve good cooperation by
pointing out that accurate measurements are necessary if
the company is to maintain profitability and job security
in a competitive environment. Most of us were raised with
the Puritan work ethic which is part of American life.
From our earliest childhood, we were taught that it is good
to stay busy, and that being productive is important. The
great majority of workers in our culture hope to go home
after work feeling that they did a good job. Fortunately,
these people will cooperate in measuring productivity as
long as that measurement is not perceived as a means for
taking disciplinary action.

Productivity and quality are closely related. Ifthe job is
not done properly, it must be done over again, and then
productivity suffers. If you make shipping errors at the
warehouse, the suffering is done by customers.

All measurements of productivity must also consider
quality. The lift truck operator who handles more product
than any other employee, may also be the one who causes
the most damage. On the other hand, measures of quality
must also consider productivity.

Defining And Measuring Quality

Housekeeping has always held a position of extreme

importance in judging warehouse managers. Housekeep-
ing creates a psychological impact, and poor housekeep-
ing creates extra costs through damage, accidents and
mis-shipment. If you have doubts about the quality of
housekeeping in your operation, consider this question: Is
there any section in your warehouse today that you would
be ashamed to show to your largest customer?

Timeliness and accuracy in the receipt of product is
critical. Therefore it is important to track the time elapsed
in moving from “dock to stock”. Many shipping errors
originate through poor receiving. If two items are ran-
domly mixed on a pallet, there is a high probability that
there will be errors when the merchandise is shipped.

Shipping accuracy may be the most critical measure of
quality-control. In extreme cases, the customer is lost.
Since job security for most of us depends upon the pres-
ence of contented customers, shipping errors can be fatal.

Order fill rate is another quality measure. If the item is
not in the warehouse, the order cannot be filled.

In measuring product damage, it is important to relate
damage to activity. One branch warehouse may have more
product damage than a similar branch in another city, but
the amount of damage should be calculated as a ratio of
the number of tons moved through that facility. In other
words, damage and errors should be calculated as a per-
centage of items handled.

Connectivity

Ultimately, the role of the warehouse is to support the
corporate mission. The way that warehouse is managed
will depend on whether your prime goal is growth, supe-
rior service, cost cutting or improvement of production.

The warehouse manager in a growth oriented company
will be judged by ability to meet peak shipping needs, ca-
pability of meeting seasonal or annual surges in volume,
and the ability to find additional space or additional work-
ers on short notice.

In a company where customer service has top priority,
the warehouse is judged by its ability to provide service
that is superior to the competition.

In some organizations, controlling or reducing costs is
the primary mission. In such organizations, the ware-
house manager will be judged by ability to reduce freight
costs or perhaps to reduce overall warehousing cost.

In the production oriented company, a prime function
of warehousing is to improve manufacturing effective-
ness by storing production overflow or staging inbound
materials efficiently.

As you appraise your warehouse, ask four questions:

m How well does it support the corporate mission?
m How does the operation compare with other ware-
houses elsewhere in the company?
m How does it compare with competition?
= How do the results compare with last year?
Because the warehouse frequently serves as a link be-

tween production and the consumer, your understanding
of your firm’s goals will allow you to maintain the con-
nectivity which is a vital factor in your success.
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Warehousing
In the Post-
Industrial Age

Business history reminds us of how the three revolu-
tions have changed warehousing.

The first industrial revolution was marked by the intro-
duction of water and steam to replace people and animals
as power sources. As factories were developed, there
were new opportunities for people to work outside their
homes. Warehouses were reservoirs to handle the varia-
tions between production and demand.

Decades later, a second revolution was stimulated by
improvements in transportation and communication. In
the U.S., the transcontinental railroad allowed inland

transportation coast to coast. Construction of the Panama
Canal saved time and money in water transport. Wire
communication allowed information to be transmitted at
lightning speed. As railroading reached its zenith, ware-
houses were located at railroad terminals and provided
storage-in-transit as an accessory to rail transport.

With the arrival of the information revolution, corpora-
tions are changing again. While the cost of physical
movement continues to rise, the costs of computing and
communicating are reduced. Technology allows us to pro-
cess and communicate data at a much lower cost today
than ever before.

Information has changed warehousing more than the
otherrevolutions. Itis hard to find even a small warehouse
that does not have a computer and a Warehouse Manage-
ment System. Because information has improved inven-
tory management, warchouse operators hold stocks
which turn faster than ever before.

When we understand how warehousing is part of busi-
ness history, we are better able to predict the changes
which will come in future years.

WAREHOUSING TIPS

When Is A
Warehouse Too Full?

Though little has been written on the subject, ware-
house professionals generally agree that a warchouse
which is 100% full is too full. In his Logistics Rules of
Thumb, author Dick Morreale states that productivity will
decrease by about 25% on any warehouse which is over
85-90% full. In the same publication, Bill Wisner states
that bulk storage and drive-in racks can only be utilized
between 75-80% of total capacity. As a warehouse ap-
proaches 100%, excessive time is spent in looking for
suitable storage locations for inbound merchandise.
When any operator is foolish enough to exceed 100%,
product is then stored in aisles and staging locations with
a disastrous effect on productivity.

Wall Street Real Estate

Leonard Sahling of Merrill Lynch has written a Sep-
tember 1999 report titled “Industrial Real Estate — From
Ato Z.” Itincludes these important conclusions: the ware-
house property market is more stable than the office mar-
ket, less given to cyclical changes. Research performed
by a subsidiary of C. B. Richard Ellis shows significant
changes in vacancy rates for office properties, as com-
pared to a relatively stable performance for warehouses.

Sahling further concludes that the reason for this is that
the warehouse market is able to adapt more quickly to
changing conditions. It takes less time to build a ware-
house than an office building, so developers have time to
respond more quickly to changes in demand. Build to suit
projects account for a greater share of warehouses than of-

fices. Because offices are more speculative, they are more
likely to suffer when the market softens.

Stock Analysts Examine
Third-Party Logistics

In a report published in August of 1999, U.S. Bank
Corp. Piper Jaffray surveys the third-party logistics in-
dustry. They indicate that the industry will experience an
annual growth of about 20%, driven largely by the contin-
ued outsourcing of supply chain logistics functions. They
claim that the industry grew from $6 billion in 1991 to $40
billion today. Market capitalization of third-party compa-
nies grew from $600 million in 1991 to $6 billion today.

They estimate that only about 6% of existing logistics
operations are managed by third-parties, but that the in-
dustry will capture 10 to 15% of the available market in
the near future. They also predict continued consolida-
tion, particularly global mergers to build breadth and
depth of service offerings.

Warehousing Source Locator
Now on our web page

Each year since this publication began, we have cre-
ated adocument to serve as an index to topics covered in
earlier issues. Naturally the list has gotten larger as the
publication continues. Because of these space limita-
tions and the wonders of the Internet, we decided to put
this document on our web page rather than distribute
hard copies. We plan to update it more frequently than
in the past. You can access the document at:

www.warehousingforum.com

However, if you would prefer to have a hard copy,
we’ll be glad to mail it to you.




WAREHOUSING DIGEST

The best of other warehousing literature
is reviewed and summarized to help you
save time keeping current.

Keeping score

By J. S. Keebler & K. Manrodt from the Univ. of Ten-
nessee and D. Durtsche & D. M. Ledyard from CSC
Consulting, ©°99 by Council of Logistics Manage-
ment, 300 pages. Hardcover.

The subtitle of this book is: Measuring the business
value of logistics in the supply chain. While there is
little description of warehousing as a separate func-
tion, the ideas in this text can be applied to warehous-
ing. The executive summary describes two questions
which summarize the entire book:

= How are we performing for customers?
= How are our suppliers performing for us?
As subsets to these broader questions, five more
questions are added:

= Do you know if logistics operations are en-
hancing or eroding shareholder value?
= Do you have capital tied up in slow-moving
inventory?
= Do you know if you are providing enough —
or too much— service to customers?
= When the customer says your services are not
meeting its standards, do you have the infor-
mation to respond?
= Are you sure that logistics is aligned with the
company’s goals?
The text identifies six market elements: competi-
tion, customers, technology, regulations, shareholder
demands, and suppliers.

The most valuable text describes a “process view”
of logistics. The three major processes are sourcing
and procurement, fulfillment, and planning and
scheduling . Warehousing is a logistics activity which
is found in all three processes.

Warehouse managers will be particularly inter-
ested in a section describing how automated data col-
lection improves warchouse performance. The
section closes with this valuable lesson: “technology
alone does not improve a business activity. The way
work is designed, what is measured, and the other key
elements are also critical to business improvement.”

What Logistics Managers Need To Know About
Information Systems

By A. E Ayers, Transportation & Distribution, Sep-
tember 1999, pg. 33.

If only to enlarge our vocabulary, this article about
computer software is very valuable reading. It at-
tempts the very difficult task of explaining the string
of acronyms that describe current software offerings,
as well as the role of legacy systems, the older soft-
ware which is sometimes “bolted on” to the newer
system. Our only complaint is that the subject was too
broad to cover in 2 1/2 pages. However, this subject
may be best swallowed in small doses.

Logistics Rules Of Thumb

By Dick Morreale and Don Prichard, 150 pages, avail-
able from the authors with a minimum mail order of
three copies via fax to: (714) 777-9027 or email to
DickM50@pacbell.net

This fourth edition of a work that the authors de-
scribe as “the premier desktop reference” lives up to
its billing. We reviewed the earlier editions, and each
seems to improve upon the last. The entries, from
over 1000 sources, and chapters cover the subjects of
transportation, warchousing, third-party logistics,
equipment, inventory management and customer ser-
vice. A chapter on definitions is excellent but its
eleven pages are not long enough. The book contains
a substantial amount of practical and quantitative in-
formation. It should be in the library of every logistics
professional.

21st Century Logistics

By D. Bowersox, D. Closs and T. Stank, ©1999 by
Council of Logistics Management, 280 pp., hard-
cover, available at $70 for non-members of CLM.

The sub-title of this book is “Making Supply Chain
Integration A Reality.” It is a continuation of a 1995
work titled “World Class Logistics: The Challenge of
Managing Continuous Change.” This is not a book
about the characteristics of logistics. It focuses on
why the work of logistics is fundamental to supply
chain success. The three authors are all professors at
Michigan State University. In addition to the book, a
CD-ROM is included to detail the results of the man-
agement research that inspired the text.

To facilitate interest and ease of reading, the book
opens each chapter with a dialogue about Charlie
Change and his mythical company, Spartan Enter-
prises. This text is designed to help the reader under-
stand how logistical performance can most often be
improved. The research arrives at these conclusions:

= Managers of firms scoring high on supply
chain competency also reported significantly
better financial performance relative to com-
petitors. Apparently superior logistical per-
formance makes a difference in terms of
financial achievement.

= Future competitiveness will hinge on respon-
siveness, flexibility, speed and dependability,
as well as continued sensitivity to cost.

= Major differentiators in 1995 are no longer
sufficient to drive competitive advantage to-
day. Technological attributes that were key
differentiators five years ago are viewed to-
day as prerequesites for competitive success.

This book is an important contribution to the
knowledge of logistics strategy.



