Understanding Errors

"What does it take to write down the correct location?"

"The customer wanted three! How hard can it be to count to
three?"

"How can we be missing $10,000 worth of
inventory?'

"How could heforget toload half the
shipment?"

"Our employees are idiots!"
"They just don't care."
"They don't try."

"They don't think."
"They won't listen."

OK, most of us have gone through the frustration
of inaccuracy. But how many have actually taken the timeto
try to understand how these situations occur? One of the most com-
mon mistakes made when addressing accuracy problems is applying solutions
before the problemisfully understood. Often times, companiesassumeinstalling
a bar code data collection system or implementing a cycle count program will
automatically resolve accuracy problems. While both of these are very good
tools, they do not guarantee accuracy, and in some cases may have little effect or
even negatively impact accuracy. Understanding the nature of errorsis critical to
applying the appropriate solutions for the specific types of errors being encoun-
tered.
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There are primarily two major types of errors — those caused by alack of know!-
edge and those caused by alack of focus.

Examples of errors caused by a lack of knowledge include:

Errors made when an employee doesn't understand unit-of-measure
conversions and subsequently counts eaches as cases.

Errors made when an employee doesn't realize that the item he is han-
dling is actually a kit and instead treats each component as an individual
piece.

Errors made when an employee doesn't realize that when he picks item
#XXX he must check the extended description and pick the color des-
ignated there.

Errors made when an employee doesn't understand how to use a counting
scale and uses an inadequate sample size or incorrectly compounds the
sample.

Incorrect cycle count adjustment made because the count administra-
tor doesn't understand the allocation system.

Examples of errors caused by a lack of focus include:
Picking the wrong quantity of a part.
Picking the wrong item.
Missing a line item on an order.

Entering the work order number in the quantity field in production re-
porting.

Forgetting to enter a transaction.
Entering a transaction twice.

Transposing numbers or letters in an item number or quantity.

Errors caused by alack of knowledge, although often more complex, are actu-
aly easier to prevent than those caused by alack of focus. Employeetraining and
process changes, such as changing the way a product is labeled, can often resolve
knowledge-related errors.

Focus-related errors, however, are much more difficult to control. These errors
are commonly referred to as "stupid errors’ or "dumb mistakes," in that there
seems to be no rational explanation for them. The worker understood what was
supposed to be done, but simply was unable to execute correctly. Though it's
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unlikely you will ever completely eliminate these types of errors, you can signifi-
cantly reduce them through process changes, training and application of tech-
nologies such as bar codes. But first you must understand them.

People have an impressive ability to make errors even under the best-designed
processes and controls. | first recognized this ability (or forceas| like to think of
it) many years ago when implementing a locator system that allowed us to slot
products randomly rather than in item number sequence as was previously neces-
sary. Under the previous system, picking the wrong item was the largest source
of errors. Since the items had to be stored in item number sequence, which also
kept similar items together because the item numbers were assigned based upon
commodity classification, you could end up withitem XYZ321654, XYZ321645,
and XZz321645, all similar products, stored on the same shelf. It's easy to see
how order pickers could mistakenly pick the wrong item.

With our new ability to slot an item anywhere, we were able to separate these
very similar items and store them in various areas of the warehouse. So now a
picker would be sent to a specific location and would be unlikely to find the
previous level of item number and item commodity similarities within that loca-
tion. Certainly this should eliminate our errorsrelated to picking the wrong item,
right? Wrong! Whileit did reduce thistype of error, we eventually started to see
errors where the pickers would pick wrong items that were either only slightly
similar or not similar at all to the item they were supposed to pick.

So what happened? Well, in the previous system the employees needed to
focus on the item number just to find the part. They also expected to find similar
items stored in the same area, so consequently would focus more on the item
number when picking the part. Under the new system, employees were sent to a
specific location and expected to find dissimilar items stored there. They soon
adjusted their picking habits to focus less on the item number and were either
picking by description, location alone, or just looking for an item number that had
some resemblance to the one they were supposed to pick (maybe just looking at
thefirst few characters of theitem number). In the end, even though we did make
some gains in accuracy, we didn't see the level of overall accuracy improvement
we had expected.

Over the years | guess |'ve become somewhat fascinated with this "force." To
better understand it, you need to understand the way people process information,
or data, to be more specific. Now, | have to make it clear that | have no formal
education in cognitive science and no official credentials for discussing the com-
plex workings of the human mind — but I'm not going to let that stop me. | have
spent alot of time analyzing errors and have devel oped some definite opinions as
to how they occur.
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Man versus machine

Consider how acomputer processesinformation. Datais stored in ahighly struc-
tured hierarchical format that consists of databases containing one or more files
or tables that subsequently contain one or more records that contain one or more
fields that ultimately contain the smaller pieces of raw data. To access a specific
piece of data, a computer program must know the database and table the data is
stored in. It will then use selection criteriabased upon the data stored in afield or
severa fields (known as a key) to determine the specific record or records re-
quired. Onceit hasthe record(s) it can grab the specific data required based upon
the field names. Given the same input, the computer will give you the same
output every timeit is requested. Even when there are mistakes or bugs in com-
puter programs, they will still provide predictable, consistent output (incorrect
output in the case of acomputer bug, but still consistent). If you specify that you
want the shipped quantity from line #2 on order #12345 in the Sales Order Detail
File, you can expect that given the same circumstances the computer will give
you the same result every time and not return the shipped quantity one time and
the line number the next time or the shipped quantity from line #3 or the date or
location etc.

Unlike the computer, the human mind is organic in nature and does not use
similar highly structured methods for interpreting, storing, and retrieving data.
There is also less consistency in output given the same input. Do you ever won-
der why (thisis much more entertaining if you use Andy Rooney's voice in your
head as you read it) one day you know something such as a date, an address, a
company name, a phone number, a password, and another day you cannot seem
to remember the information? Yet, days later, you suddenly know it again. Or
how you can incorrectly remember information such as confusing a PIN number
with an old password or giving out an old phone number rather than your current
phone number? Or do you wonder how three people witness a crime and give
three very different accounts of what they saw? Or how you can be thinking of a
specific word or phrase, yet when you speak it comes out differently? While
writing this book | have had several episodes of "what is that word I'm thinking
of ?* While I'm absolutely certain that there isaword and | know what it is, | just
can't seem to access it at the moment. Eventualy it will cometo me. Sowhat is
that all about? | either know something or | don't, right?

Thefact is, wereally don't know exactly how we interpret, store, and retrieve
data. Although I'm sure there is some structure to it, it obviously doesn't follow
the same logic as a computer and is not a very highly accurate means of process-
ing detailed data.

We also seem to process information at different levels of consciousness. For
example, while driving home from work, you can be thinking about a problem
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you had at work or what you're going to do when you get home. You'rereally not
paying much attention to where you are, what you have to do at the next intersec-
tion, or even whether your foot is on the gas or brake, yet somehow you seem to
get home. This "running on automatic" mode primarily occurs when your atten-
tion is divided while performing a repetitive task; and while you do somehow
manage to complete the task, you are more prone to err because the task is not
getting your complete focus.

For example, one day you may need to run an errand on your way home from
work. Yet, because you were running in automatic mode, you take your normal
highway exit (the one before your intended exit). You were well aware that you
were not going directly home, but you "spaced” for amoment and got off at your
normal exit. Or, for amore dangerous example, on my route home from work, on
acounty road that | traveled daily for years, afour-way stop sign was added at an
intersection that previously only required the crosstraffic to stop. | knew the stop
sign was installed, and, when focused on it, | had no problems. However, when |
was thinking of something else (divided attention) and driving in automatic mode,
| ran the stop sign once and had several abrupt stops before the stop sign finally
became part of my automatic mode. | know my eyes saw the stop sign, but the
visual image didn't convert into athought to stop, because, while running in auto-
matic, | wasn't using my complete focus. The information | was using to make
driving decisions was based on a mix of what | expected to see — based on
repetitive memory — and what | actually saw. Had this been the first time | had
ever driven thisroad, | am certain that | would have stopped at the intersection. In
fact, if the stop signs were now removed, | would probably occasionally stop at
the intersection since stopping there has
now become automatic.
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| like to use driving as an example because it is arepetitive and time-consum-
ing task that most people can relate to. The more repetitive and time consuming
atask is, the more likely you are to fall into the running on automatic mode.
Repetitive and time consuming? Hey, that sounds a lot like work, doesn't it?

When a person processes data there are several points where an error can
occur. First, you have the data input, generally in the form of visual or audible
information that must beinterpreted into athought. The thought goesinto memory
and isthen later retrieved from memory to perform an action. The action could be
writing down alocation or quantity, entering data into a computer, picking a spe-
cific item or quantity, etc. It'simportant to understand that an error can occur at
any point in this process. People often don't realize that when an order picker
reads a pick slip and then reaches to pick the item, he is using his memory to
process this information. Though it may have been a split second between the
time he read the information to the time he picked theitem, it still requiresthe use
of memory, and therefore can have memory-related problems.

Let me try to explain memory-related errors in repetitive environments an-
other way. Say | told you to pick a card from a deck of playing cards and asked
you to remember the card for 24 hours. | could probably ask you which card it
was after a minute, an hour, or a day, and you would likely be able to accurately
remember it. Now, say | told you to pick anew card every hour, and that you only
had to remember that card until you picked the next one. You would probably be
very accurate for thefirst several hours. However, eventually your memory would
start to get cluttered with previous cards you picked. You would then run the risk
of mistakenly remembering the card you picked several hours or days prior asthe
most recent card picked. Now imagine you are picking orders at arate of oneline
every few minutes or seconds. It is very easy to read a pick but remember it
incorrectly even a split second later.

Doing a task once and getting it right is Doing a task thousands of times and
easy. getting it right every time is more diffi-
alt.
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For those of you starting to feel inferior to a computer, you should know that
there is a strong desire to get computers to be able to think more like humans.
Even though humans have problems consistently processing dataat high levels of
accuracy, they have an advantage over computers; they can make decisions based
upon varying levels of input and can use any stored data (memory, experience) in
the decision-making process. A computer requires a specific relationship to be
predefined in order to use various pieces of data. That's how people can encoun-
ter a situation that they have never encountered before and never anticipated en-
countering, yet still make a deci- .

sion for a specific action based

upon the given circumstances. A
computer, given incomplete or un-
expected data, will either crash or
do nothing.

By understanding the strengths and weak-
nesses of people and technologies you have
the opportunity to design processes that best
utilize the strengths of each to offset inherent

This ability to "fill in the

weaknesses.
blanks' and take an action even

when only minimal data is avail-
able, has the negative side effect of sometimesfilling in the blanks with incorrect
information. This helpsto explain the situation encountered when several people
witness a crime, yet give different accounts of what happened. Each account of
the crime is a combination of what the witness actually saw and what their brain
assumed was aso happening. The phrase "my eyes are playing tricks on me"
should be replaced with the phrase "my mind is playing tricks on me" since it's
your brain that is misinterpreting what you saw. The more focused you were on
observing the crime, the more accurate your account will be.

This capacity to interpret is what currently separates man from machine. So
what doesthishaveto dowith inventory accuracy? By understanding the strengths
and weaknesses of people and technologies you have the opportunity to design
processes that best utilize the strengths of each to offset inherent weaknesses.

Now let's go to some real world inventory-related examples of focus-related
errors and possible explanations for the errors.

Paperwork instructs to pick two pieces and the worker picks one piece
instead.

[l There may have been another number on the paperwork with aonein it
such asline#1, item number ending with aone or alocation ending with
aone.

O

The previous or next pick on the paperwork may be for one piece.

O

The last time the worker picked this part he picked one piece.
[1 The most common pick quantity for thisitem is one piece.
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Paperwork instructs to pick one piece of a pump;item number XYZ12345
from location BX0240301 and the picker picks the wrong part.

[l Picker may havetransposed anumber in the location, saw asimilar item
number there and picked it.

[1 Picker may have transposed a number in the location, saw a pump there
and picked it.

[l Picker may have gone to the correct location, and saw a similar part
number or another pump and picked it.

[l Picker may have looked at the location and description, and thought of
another pump in that areathat is picked frequently and picked it instead,
disregarding any information on the paperwork.

[l Picker may have looked at the item number and description, thought of
another pump with a similar item number that is picked frequently and
picked it instead even though the location is not even close.

[l Picker may have gone to the
correct location, identified
the correct item, and then got
distracted and physically
grabbed the item next to or
above the correct one. This
isan error typethat really sur-
prises people after they
implement abar code valida
tion system and find out that
a picker scanned the correct
location/item and then picked
adifferent one.

Material handler picks the wrong
qguantity of a large quantity pick.

[J Loses track during counting
(...54,56,58,70,72,74...)

[l Counts some of the pieces
multiple times.

[J Assumes wrong case or pal-
let quantity such as counting
as cases of 36 even though marked as 24 because a similar product is
stored in cases of 36.

[1 Math error in multiplying cases times quantity per case or layers times
quantity per layer etc. (uses memory rather than a calculator such as
thinking 12 x 12 = 244 rather than 144).
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In this example, the “-3” in the SKU# is mistak- Here the worker looks at the information and

enly retrieved from the worker’s memory as the assumes it to be an item he regularly picks. His
quantity. brain will now lead him to the item and location

he remembers rather than that which is on the
picking document. This is one of the most com-
mon types of picking errors.

Theobjective hereisto build alevel of understanding asto what drivesthe thought
process in making these stupid errors. Rather than scratching your head, totally
perplexed by these errors, you can begin to use your knowledge to explore pos-
sible solutions. It'saso agood ideato educate workersto help them better under-
stand how they make errors. Only in understanding errors can you truly hope to
control them.

Environmental factors

While we've discussed the two major types of errors and the thought process that
affects them, there are many additional factors that affect accuracy. |'ve often
said that virtually every decision you make when designing storage and materia
handling facilities and processes will have some effect on accuracy. While accu-
racy considerations may not be great enough to change some of these decisions,
the knowledge of how these decisions affect accuracy will allow you to develop
processes and procedures that take into account the error potential associated
with the decision.

Lighting.

Lighting in the warehouse and on the shop floor affects accuracy in several ways.
Inadequate lighting can make it difficult to read documents, computer screens,
product labels, and portable terminal displays, increasing the opportunity to make
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errors. In addition, poorly lit facilities can also affect employee morale resulting
inan "l don't care" mentality.

Don't assume more lighting is always better. |n some cases lighting can cause
excessive glare, especially when using hand held terminals or when lift truck
operators haveto look towards the light when placing palletsin tall pallet racking.
Lighting technology is constantly changing and thereis alot more science being
applied to lighting decisions than in the past. It's advisable to use a commercia
lighting consultant when eval uating lighting in storage and production areas. Make
sure the consultant understands the activities taking place in each specific areaas
well as the types of documents, equipment, computers, and portable devices be-
ing used. If the consultant doesn't show an interest in thislevel of detail, | would
suggest finding another consultant.

Ways of compensating for poor lighting can include using larger, bold fonts
on paperwork and labels, glare filters on computer screens, larger fonts and back-
lighting on portable displays and adding task lighting and spotlights on lift trucks
and material handling equipment.

Noise.

Noise is unavoidable in most manufacturing operations as well as distribution
operations that use a lot of automated conveyor systems or internal combustion
lift trucks. While noiseis primarily a safety issue, it should also be considered as
impacting accuracy. For those that may doubt noise can affect work performance,
| suggest you move your desk onto the shop floor next to amachine for aday and
see for yourself. Anything that distracts a worker or affects their ability to con-
centrate will potentially impact accuracy.

Temperature.

Like noise, temperatureis another environmental factor that can have an effect on
accuracy as well as productivity. Workersin cold storage areas will have a diffi-
cult time writing information on transaction forms or entering data into portable
terminals. Extra measures should be taken to minimize or eliminate the need to
do this. Excessive heat tends to be more of aproductivity issue than an accuracy
issue; however, it can have an impact on accuracy by reducing an employee's
ability to concentrate or when paperwork is lost or mixed up through the use of
fans. Temperature can aso influence the effectiveness of equipment related to
accuracy. Portable terminal displays may have problemsin extreme environments
such as cold storage areas, and scales used to weigh and count materials are de-
signed to work within specific temperature ranges.

Weather.

Inventory losses can occur whenever inventory is stored exposed to the elements,
such aswater damage, heat/cold related damage, UV exposure damage, and theft.
Outside of these obvious problems, there are some other process related special
considerations. Product identification such as labels must be able to withstand
the elements; this not only includes special label stock and adhesives, but also
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printing techniques that won't fade or run. Bright sunlight can also prevent laser
scanners from reading bar codes. Certainly, whenever the ability to identify the
inventory is compromised, you have increased your risk of errors.

Housekeeping.

Housekeeping can have a significant impact on accuracy as well as productivity
and safety. Allowing damaged cartons, gaylords, or other types of containers, or
allowing unstable loads to be placed in racking or stacked in floor locations, will
eventually result in damaged product or loose product falling on the floor in be-
tween loads or racking. Allowing trash to pile up may provide an opportunity for
mistaking product for trash. Allowing cluttered aisles and storage areas will re-
sult in damage to products by lift trucks and other equipment. Damaged product
isahigh risk factor for inventory problems becauseit is often disposed of without
the appropriate transaction being entered. Cluttered areas aso become "black
holes" for lost inventory. Poor housekeeping often allows product to span or
share multiple adjacent storage locations, adding confusion to cycle counting and
order picking operations. Allowing product to be staged anywhere, such as in
aisles, under conveyors, and behind machines, makes it difficult to determine
what is supposed to be there and what was mistakenly placed there (lost). Allow-
ing work stations to be cluttered and alowing trash to be left on the floor makesit
easier to lose documents that are needed to make inventory related transactions.

In addition to the direct effect on accuracy, you also have the indirect effect
that poor housekeeping has on employee morale that eventually affects accuracy.
Allowing storage areas and work areas to be dirty and cluttered conveys a mes-
sage of "we don't care" to the employees. And if you don't care, you can be
certain that ultimately they won't care. 1'm not saying that every facility can be
perfectly organized and spotless all the time. The nature of the activities in a
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facility, as well as the type of materials being handled, will change the definition
of good housekeeping from one facility to another. For example, if you use loose
fill in your shipping or receiving areas it is near impossible to prevent some of it
from falling on the floor. While you could require employees to pick it up every
time a piece hits the floor, you will more likely find a policy of having the floor
swept every four hours, every shift, or at least once per day adequate.

Inventory characteristics.

Bulk dry goods and liquids stored in large tanks would obviously have different
accuracy characteristics than discrete products such as automobiles or manufac-
turing equipment. Rolls of steel would have different accuracy characteristics
than pre-cut steel sheets. While you're unlikely to change the materials being
handled because of accuracy characteristics, you certainly should be taking these
characteristics into consideration when developing processes and procedures.

Item packaging/containers.

In addition to the characteristics of the materials being handled, the packaging or
containers used to protect and contain the materials for storage and transport can
have a significant impact on accuracy. In an ideal environment, you would have
all of your materials broken down into afew product groups. Each product group
would be stored in standardized containers with standardized quantities per layer
within the container. You would have standardized quantities per container and
standardized quantities of containers per pallet. All materials would also be re-
ceived, consumed, produced, and shipped in these same standardized full pallet
or full container quantities. Yes, these environments do exist. Unfortunately
many operations will find this level of standardization impractical.

s N

Containers can be bags, cartons, totes, gaylords, crates, hoppers, pallets,
barrels, tanks, etc. There are various levels of standardization that can be
applied:
Same item/container/quantity combination each time a specific item is
purchased or produced.

Same container/quantity combination for groups of products.

Use of inner packs (also known as unit packs) such as bags, smaller
boxes, dividers, and layers. The use of layers within cartons, totes, gay-
lords, crates, etc. (usually just a piece of flat cardboard) can often be a
very simple means of increasing accuracy; the idea is each layer contains
the same quantity of materials arranged in a pattern that greatly reduces
or eliminates the possibility of a miscount. Inner packs are also very
useful in preventing product damage.

Forcing order quantities, sales quantities, move quantities, and manufac-
turing production and usage quantities to be exact multiples of con-
tainer quantities.
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The just-in-time movement of the last few decades presents conflicting mes-
sages towards standardized containers. On one hand, JIT promotes standardized
containersthrough its efforts to eliminate waste (counting is waste, repacking and
returning materialsis waste, damaged materialsis waste, etc.). At the same time,
the J'T move towards ordering just what is immediately needed for components
and raw materials and smaller lot sizes, ultimately driving towards one-piece-
flow for manufacturing, does not easily coexist within the rigidity of a standard-
ized container/quantity system.

The message to be learned here is that a well thought out strategy that incor-
porates standardized containers and quantities wherever practical, can provide
increases in both accuracy and productivity without negatively impacting overall
business strategies. You may find that you can only incorporate this level of
standardization with certain product groups or suppliers.

Item identification.
Product identification consists of both the part numbering scheme and the actual
physical identification of the product.

The first dilemma encountered when setting up a new inventory system is
whether you want to build meaning into your part numbering scheme, and, if so,
how much? Meaningful part numbers have historically been the method of choice,
however, recent trends are leaning more towards random, meaningless part num-
bering schemes.

-

Logic that has been put into part numbers has included:

Product group identification such as sales categories or purchasing com-
modity classifications.

Vendor identification and/or vendor item number.
Customer identification and/or customer item number.

Product specs such as dimensions, weights, or composition, version iden-
tification, color, flavor, facility identification, etc.

The problems associated with building meaning into part numbers include
ending up with very long, difficult to use part numbers as well as numbering
schemes that are difficult to maintain as new product and product lines are added.
With the extensive databases available in most modern inventory management
software there is little value to placing this level of information in the item num-
ber. If the use of this information is primarily for grouping items for reporting
and analysis purposes or for people working at a computer terminal, the informa-
tion is much better placed in separate fields in the database.
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I must admit, however, that | do prefer alittle meaning in the part number. For
people working in the warehouse, shipping, receiving, or on the shop floor, there
is some value in being able to quickly identify the major product group the prod-
uct belongsto by the part number alone. For example, if | worked for adistributor
of computer products | would like to know whether an item was a hard drive, a
video card, a memory chip, or a software product by the item number. | would
probably not want to try to integrate the vendor identification, model identifica-
tion or specs into this system. If | worked at a manufacturer that made products
that were unique by customer and had only afew customers, | might like theitem
number to identify the customer. | would probably keep this meaningful portion
of the item number to fewer than four characters and have the remaining portion
of the item number meaningless.

Another decision related to part numbering schemesis whether the part num-
bers should be numeric, alpha, or a combination. Purely numeric part numbers
provide the quickest data entry but are more prone to transposition errors. A
random mix of alpha and numeric characters in item numbers (example:
8FP37W95Q) can make the part numbers difficult to read and enter. Combina-
tions of grouped alpha and numeric characters (such as all items start with three
alphacharactersand end with four numeric characters, example: BRK4583) tend
to be easier to read and reduce problems associated with transposing characters.
The primary down side to using apha characters is their effect on data entry.
Entering purely numeric data on the 10-key numeric keypad located on the right
of most keyboards is significantly faster than entering alpha or alpha/numeric
combinations. Also, if you plan on using portable hand held-terminals, you will
find entering a pha characters on them is extremely difficult. A solution to alpha
data entry productivity problemsisto use bar codes as much as possible for high
transaction tasks.

It's generally not a good idea to include specia characters such as hyphens,
periods, commas, spaces, etc. in part numbers. To make part numbers more read-
able on documents, packaging, and labels, you can program the computer system
to insert a space or hyphen in a specific position to help break up the part number.
Your credit card number is an example of this; your card and associated docu-
ments may insert a space or dash every four charactersto make the number easier
to read, however these spaces or dashes are not actually part of your credit card
number. Other similar examples are Socia Security numbers and phone num-
bers. While the parentheses, spaces and hyphens make a phone number easier to
read, you certainly wouldn't want to have to enter them when making a call.

So how long should your part numbers be? You need to take into account
potential future growth (what is the maximum quantity of part numbers you will
ever need?), accuracy, and productivity. Long part numbers are more difficult to
read, more difficult to enter, and more highly prone to data entry errors. However
itislesslikely that transposing characters in alonger item number will result in
entering another valid part number (in other words, the computer system will
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Item Numbering Schemes:

SKU# 473810923847928 (too long)
SKU# 7342 (too short)
SKU# 3L8OBQ98R7 (too confusing)

SKU# BPX7349 (good compromise)

.

probably notify you of your error). Short item numbers make it easier to mistake
one item for another, or, if you make a data entry error, you are more likely to
accidentally enter another valid part number (therefore, no system generated er-
ror message).

Asageneral recommendation, most businesses should find that item numbers
between six and eight characters in length, containing a combination of grouped
alpha and numeric characters, with some general meaning built into two or three
characters, should provide a good balance for a part numbering scheme.

The methods used for the physical identification of materials should also be
considered very carefully. Physical identification can include everything from an
SKU label onasmall parts bin or large container for bulk materials, to individual
product packaging or labels, to compliance case labels, to pallet license plates.
Poor product identification practices will certainly contribute to inventory accu-
racy problems. More information on physical identification of inventory is cov-
ered in subsequent chapters.

Storage methods.
Different storage methods can have very different accuracy characteristics. While
itisunlikely that accuracy will play akey role in storage method decisions (pro-
ductivity and space utilization will ultimately drive these decisions), processes
and technologies can be put in place to reduce or eliminate accuracy issues re-
lated to a particular storage method.
Random versus fixed locations. In afixed locations system, each SKU is
assigned a specific location or locations and will always be stored in these
predetermined locations. Random location systems allow materials to be
stored in any available location. Fixed location systems are inherently more
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