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Cost Justification
Wrel ess Mbile Conputing/ Bar Coding

| NTRODUCTI ON

There was a tinme when conpanies invested in conmputers for the
sake of the technol ogy. Managenent assuned that conputerized
systens were always nore efficient. According to the Wall Street
Journal, conmpani es now demand to know t he savings from al

capital investnents, including conputer systens. Today, virtually
all automation nust be financially justified. Recent press

i ndicates that attitudes nay have even shifted to the opposite
extrenme in some conpani es. For exanple, a recent pullout section

in the Wall Street Journal on technology opens with: "lIt's the
morning after. For the past ten years compani es have been on a
blind-faith buying binge investing well over $1 trillion in new

computer systens to enbrace the future and gain a conpetitive
edge. Now, many of them are awakening with a hangover and
wondering: Wat was it all for, and where did we go w ong?"

"Aut omat ed data collection technology is used to enter
information into a business conmputer system It relies on
machi ne-readabl e bar code synbols to increase the speed and
accuracy of collected data."

e The Wall Street Journal, Technol ogy - Unl eashing the Power,
Denni s Knearl e

OVERVI EW

As a potential user of bar code data collection technol ogy, you
shoul d know that data collection in general, and bar coding in
particular, is one of the best productivity investnments your
conpany can make. The nore you anal yze your organi zation's return
on technol ogy investnents, the nore senior managenent will
believe in the autonated data collection applications you are
trying to inplement. |If you stop and think about it, the entire
aut omat ed data collection industry exists because bar coding is
maki ng conpani es nore productive. Since productivity is the key
performance indicator for any industry, you should understand the
basi c financial neasurenents of productivity. This know edge wi ||
give you a good intuitive feel about the financial benefits of
your proposed bar code application.

VWHY COST JUSTI FI CATI ON?

Cost justification is the process of determning the return on a
productivity investnent. The savings are neasured and eval uat ed
relative to the cost of the system in present val ue ternms.

This guide is designed to help you accurately analyze and justify
your current and future bar code projects. The gui de takes an
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i nvest nent anal ysi s approach that explains how a bar code project
makes econom c sense.

Remenber that good ideas nust be explained to top nmanagenent in
| anguage that they understand. Be aware that an approved project
only gets you a "ticket to the dance." The real w n occurs when
the inplementation takes place as planned and is considered a
success. Al involved share in the benefit from a successful
proj ect .

SELECT AN APPLI CATI ON

Most conpani es have hundreds of potential applications for bar
coding. Start with the application that you believe offers the
best return for your organization. If it's your first bar code
application, be sure to scale the project appropriately. If it's
a time and attendance application for exanple, start with one
plant and then roll it out to all of the conpany's facilities. If
you're unsure about the best initial application, talk to an
experienced data col |l ection professional that has inplenmented
several systens.

DESI GN THE SOLUTI ON

Start with a clear idea of the problemto solve, then outline the
solution. The solution should include the operational aspects as
well as the technical solution. Having a clear idea of how your
data collection application will work is the key.

QUANTI FY THE SAVI NGS

Begin by calculating the current cost of the tasks that you plan
to automate. Then, estimate the cost of the tasks under the
proposed system This is at the center of cost justification, so
get this part right. The bad news is that quantifying savings
can be challenging. Sonetinmes the benefits of the systemare
"soft". How do you quantify better information or fewer errors?

The good news is that bar code systens really do save lots of
money - this is not snoke and mrrors. Even skeptical, tight-
fisted operati ons managers can understand the benefits of

el i m nati ng nmanual keystrokes and errors. The benefits of being
wireless are intuitive to an experienced warehouse manager

As great as data collection is, do not oversell or over promse
what your systemw || do for the conpany. Be realistic and pl an
for the unexpected. Change — even positive change — causes
uncertainty, so make all owances and be conservative in your
estimates. You'll achieve great success with the systemif you
keep the following formula in mnd
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Happi ness = Perceived Qutcone - Expectations

Approach the project with a positive and confident frame of m nd.
At the sane tinme, avoid overly optimstic statenents and
projections until the systemis installed, accepted and working
as planned. Productivity gains from automated data col |l ection
generally fit into two categories: "Hard" savings, or easily
quantifiabl e savings, and "soft" or |ess tangi ble benefits.

Hard Expense Savi ngs

e Labor, including, taxes, benefits and variable costs
* Mterial

e Operating Expenses

* I nventory

Fi xed Asset Reductions such as reduced equi pnent needs or
reduced equi pnent | osses due to better equi pnent tracking.
Reduci ng assets can save cash and nmake a dent in a conpany's
return on asset cal cul ation

SOFT BENEFI TS

* Inmproved Sal es due to better managenent information, reduced
out - of -stock situations and up-to-date product availability

i nformati on.

e Ceneral Efficiency

| nmproved Enpl oyee Moral e by automating boring tasks such as
data entry, creating nore enriching job opportunities for

wor ker s.

e More Satisfied Custoners due to higher quality, faster response
and i nproved accuracy.

LABOR
The nobst common area of savings fromautonmated data collection is
| abor costs. Wen cal culating | abor savings, determ ne the
vari abl e cost of labor. The variable cost is the cash expense
that varies in direct proportion to the hours worked. Do not
i nclude fixed burden or other overhead that will not be reduced
if labor hours are cut. Variable costs generally include wages,
payrol|l taxes and enpl oyee benefits.

Exanple: Let's say you are installing a tinme and attendance
systemthat will elimnate hand keyi ng of payroll data.
Currently, two people in the payroll departnment spend 1,040 hours
each per year entering payroll data. The systemw || conpletely
elimnate this task. Assumi ng that the average earnings of these
data entry clerks is $8.65 per hour, plus taxes and benefits of
25% the variable cost of this labor is $10.81 per hour. Total
| abor savings of this application is 2080 X 10.81 or $22,500 per
year.

I f your application is justified based on | abor savings, then
it's crucial that you explain what the conpany will do with the
peopl e who are affected by autonation. For instance, can the
departnment reduce overtinme or elimnate part tinme or contract
positions? Can surplus enpl oyees be transferred to another
departnment? |Is nornmal turnover high enough that attrition wll
elimnate the problen? O, will the company be faced with a | ay-
of f situation?
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| NVENTORY

A second mmj or category of savings is inventory. Warehouse
managers will admt they would reduce inventory if they had
better, quicker, and nore reliable infornmation about what's in
stock at any given tinme. Thousands of comnpani es have used bar
coding to inprove inventory systens and gi ve managenent better
i nformati on.

We all know that reducing inventory saves noney. As with | abor,
i nventory savings should focus on the variable holding costs of
i nventory. \Wen quantifying how nmuch your inventory application
w Il save, determ ne the variable holding costs of your

i nvent ory.

1. Financing: Interest

2. \Warehouse Expense: |nsurance, power, property taxes, physical
i nventories (a warehouse | abor cost)

3. Hol ding Costs: (bsol escence, deterioration, scrap, shrinkage

Many conpani es have a rule-of-thunb they use to calculate the
cost of carrying inventory. Depending on the industry, these
costs range from 15%to 35% Find out if your conpany has a
general ly accepted inventory carrying cost percentage. If not,
ask your finance departnment and your warehouse manager to help
you estimate your conpany's variable cost of naintaining

i nventory. You cannot go wong using a conservative figure such
as 15% Most conpani es use 25%

Exanpl e: Assune that your warehouse maintains a finished goods
inventory of $4 mllion per year. Included in the $4 mllion is
a safety stock of $400 thousand (or 10% that you maintain
because of problens with out-of-stocks due to errors in data. The
bar code systemw || inprove inventory accuracy and thereby give
t he manufacturing and warehouse nmanagers the confidence to reduce
the safety stock from $400 thousand to $200 thousand. This saves
t he company:

Fi nanci ng 10% X 200, 000 = $20, 000 per year
War ehouse expense 5% X $200, 000 = $10, 000

Hol di ng costs 5% X $200, 000 = $10, 000

Total Savi ngs $40, 000 per year

As you reduce inventory you could very well reduce | abor. One way
woul d be to reduce the cost of the annual physical inventory
count. These nunbers are conservative and are on a variable
basis. Do not include fixed costs, fixed overhead or sunk costs
in your analysis. You'll also realize the additional benefit of
havi ng nore accurate information on a real tine basis.

SOFT COST BENEFI TS

Here's where "soft costs" or intangible benefits from automated
data col lection come into play. Soft benefits include better

i nformati on, fewer shipping errors, nore custoner satisfaction,
and nore efficient manufacturing operations.

I ntangi bl e benefits are inportant to your conpany and therefore

shoul d be highlighted in your proposal. At the sane tine, you may
not want to quantify them It all depends on the culture of your
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organi zation, and the nature of the key decision-naker. If the
deci sion-naker is a "by the nunmbers” type of person, you probably
shoul d be painfully conservative with your assunptions and
estimates of soft benefits.

There are ways to quantify soft costs if you believe it is
necessary. The risk is that the reader may di sagree with your
assunptions or method and, instead of focusing on the benefit of
the bar code system criticize your approach. |If you decide to
guantify sonme intangi ble benefits, try to use conservative
assunptions that are validated by well regarded people in your
or gani zat i on.

QUANTI FYI NG SOFT BENEFI TS
Some data collection applications can help increase a conpany's
incone. Here is an exanple of a way to quantify a soft benefit:

Exanpl e: The VP of Sal es, has docunented that in the |ast two
years twelve large orders totaling $1.2 nmillion were | ost because
the company coul d not deliver product to customers on the needed
date. In these cases the inventory systemindicated the itens
were in stock, so the customer was given a prom sed delivery
date. Wen the orders were schedul ed to be picked, the product
was not in the warehouse. The custoners went el sewhere when the
ship date was del ayed. At an average gross margin of 20% these
m ssed opportunities cost the conpany $240, 000.

If your systemw |l reduce errors, and your conpany has
determ ned the cost of an error, then use it to quantify the
savi ngs:

Exanpl e: Manufacturing engineering estimates that shipping errors
cost the plant $50 each. Last year, out of 180,000 shipnents
there were 300 shipping errors. The $20, 000 bar code systemwi ||
reduce those errors by at l|least 75% saving $11, 250.

One of the real benefits to automated data collection is the
information it makes avail abl e to managenent. The caveat is that
you must have managenent that is progressive enough to use the
information. Data alone is not a benefit - information is only
useful when applied to operating deci sions.

ESTI MATE THE PRQIECT COST

Start out with your system cost, including purchased hardware and
software. Be sure to include spares, cables, batteries,
accessories, |label supplies, sales tax, service contracts, etc.
Do not forget custom programing and interfaces. Mst conpanies
want the project cost to include in-house progranmm ng and
resources. Qthers treat in-house costs as a sunk cost since they
will be incurred regardl ess of whether or not the project is
approved and i npl emented. Use what ever approach is accepted at
your conpany.

FI NANCI AL ANALYSI S

Fi nanci al analysis is the process of conparing savings to costs.

| magi ne your project in ternms of the stock market. Wen you buy
shares of stock, you pay your noney up front with the expectation
that you will get your investnent back, plus interest or
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di vi dends.
i nvest ment s.

form of cost savings or incone inprovenents.

Pr oj ect
W all

I ncone statenents are prepared on an accrua

I ncone St at enent
are famliar with the concept of an inconme statenent.
basi s,
is incurred,

t hat expenses are recorded when the cost

the bill is paid.

such as depreciation

| abor saved or

The proj ect
inventory costs avoi ded on an annual
al so shoul d include the depreciation of the data collection

Conpani es expect the sane fromtheir capital
The dividend and return of principal

Two common
accounting statenents are used to illustrate the savings.

cones in the

whi ch neans

( not when
I ncone statements include non-cash expenses
i ncone statenents include the

basis. It

system
Proj ect Incone Statenent

Year 1 2 3 4 5 Total
System Depreciation -25,000 | -25,000 -25,000 -25,000 -25,000 | -125,000
Service Contract -6,020 | -8,028 -8,028 -8,028 -8,028 -38,132
Supplies & Miscellaneous -500 -500 -500 -,500 -500 -2,500
Installation -25,000 0 0 0 0 -25,000
Labor Savings 15,900 | 31,800 31,800 31,800 31,800 143,100
Inventory Holding Cost 8,500 | 17,000 17,000 17,000 17,000 76,500
Savings
Operating Income -32,120 | 15,272 15,272 15,272 15,272 28,968
Reduced Interest to
Finished Inventory 45,000 | 90,000 90,000 90,000 90,000 405,000
Pre-Tax Income 12,880 | 105,272 105,272 105,272 105,272 433,968
Income Tax @ 34% -4,379 | 35,792 35,792 35,792 35,792 147,547
Net Income 8,501 | 69,480 69,480 69,480 69,480 286,421
Proj ect Cash Fl ow Stat enent
The cash flow statenment is sinmilar to the project checkbook. Like

the income statenent, it includes the cash savings such as |abor
and i nventory savings. The primary difference is that the cash
fl ow statement does not include depreciation expense. |nstead,
the cost of the systemis a cash outflowin the initial period,
when the check is witten.
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Proj ect Cash Fl

ow St at enent

Year 0 1 2 3 4 5 Tot al
System Cost - 125, 000 0 0 0 0 - 125, 000
Service Contract -6, 020 -8, 028 -8,028 -8, 028 -8,028 -38,132
Supplies
Miscellaneous - 500 -500 -500 - 500 - 500 0 -2, 500
Installation - 25,000 0 0 0 0 0 - 25, 000
Labor Savings 0 15, 900 31, 800 31, 800 31800 31, 800 143, 100
Inventory Holding
Cost Savings 0 8, 500 17, 000 17, 000 17, 000 17, 000 76, 500
Inventory
Financing Savings 0 45, 000 90, 000 90, 000 90, 000 90, 000 405, 000
Income 0 4,379 35, 792 35, 792 35, 792 35, 792 147, 547
Net Cash Flow 156, 520 56, 493 94, 480 94, 480 94,480 | 103,008 286, 421
Return on | nvest ment
Return on Investnent (RO ) neasures the average incone as a
percentage of the cost of the project. The fornmula is average
after tax savings divided by the initial systeminvestnent.
Investnment is the capitalized cost of the project. Use the
project incone statenment to calculate the project RO. At npst
conpanies, the target RO or "hurdle rate" is 25%

Return on I nvest ment

5 Yr. Ave. Project Earnings (Cost Savings) 57, 284

Capi tal |nvestnent 125, 000

Average Return on | nvestnment 46%

Payback Peri od

The Payback Period tells you howlong it takes to recover the
cash cost of the project. Payback is always expressed in tine,
such as 2.5 years. Use your project cash flow statenment to
determ ne the cash savings of the system Conpare the cash
savings fromthe project cash flow statenent to the initial cash

out fl ow.

take to recover the cost.

period of

Payback Peri od

| ess than 4 years.
general ly payback in 6 nonths to 3 years.

Then use that to calculate the period of tinme it wll
Most conpani es want to see a payback
Aut omat ed data col |l ection projects

Year 0 1 2 3 5
Initial Cash Flow | ( 156), 520 0 0 0 0
Net Cash Savings 0 56, 493 94, 480 94, 480 94, 480 103, 008
Payback Period 2.1 years
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Net
The Net

Present Val ue
Present Val ue of Cash Fl ow (NPV) node

fl ow statenent and uses an interest
rate) to convert the annual

dol | ars.

t he savi ngs that occur over several

mllion up front than to wait for the annua

lottery that

pays off

today is worth nore than a dollar in the future.

One pi ece of

i nt er est
your

i nformati on you nust
rate used by your conpany.

Chi ef Financial Oficer for the appropriate rate to use.

Once you have the discount

calculate it,

rate,
fromthe project cash flow statenent.

accounting or finance textbook.

If you do not

apply it to the annual

takes the cash
rate (also called discount
flows in the future to current

It essentially uses the concept of the tinme val ue of
noney to conpare the cost of the project

in today's dollars to
years in the future.
are not famliar with the concept of discounted cash fl ow,
of a $1 mllion doll ar
install nents of $50 thousand. W al

If you

t hi nk
in 20 annual
woul d rat her have the $1
checks. A doll ar
have is the discount rate or
know it, ask

cash fl ow

Add up the discounted cash
fl ows and you have the NPV of the project.
questions about the concept of Net Present Value or howto
or a basic

refer to the spreadsheet node

If you have additiona

Most use the conpany's cost of five-year noney as a discount rate

for bar code projects. You should, of course, use the rate

consi dered appropriate by your conpany’s financial nanagenent.

The following table is designed to hel p project managers

determ ne the cash savings needed to justify a capital asset

purchase under different discount rate assunptions.

Proj ect Net Present Val ue

Year 0 1 2 3 4 5 Tota

Net Cash Flow | (156,520 | 56, 493 94,480 | 94,480 94,480 103,008 | 286, 421
)

Present Value 1.00000 | 0.90909 | 0.82645 | 0.75131 | 0.68301 | 0.62092

Factor@10%

Net Present (156,520 | 51, 357 78,083 | 70,984 64, 531 63, 960 172,395

Value Cash )

Flow

Exanpl e: Assune your conpany uses a discount rate of 20% The

t abl e bel ow shows that a $100, 000 project with a five-year life

nmust save at
proj ect,

your

| east $31, 793 per year for 5 years.
determ ne the cost of your

i nvest ment ;

To use this for
let's say

it's $50,000. Since $50,000 is 50% of $100, 000, your cash savings

nmust be $15, 897 per year,

Annual
Net

Assunpti ons:
Recei ved Monthly Over the Life of the System
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Cash Savi ngs Required
Present Val ue Basi s

$100, 000 Project Cost

at a 20% di scount

5 Yr.

rate.

System Li fe Savi ngs




Di scount Rate Requi red Annual Cost Savi ngs

10% $25, 496
15% $28, 548
20% $31, 793
25% $35, 222
30% $38, 824
35% $42, 588
40% $46, 502
45% $50, 552
50% $54, 726

WRI TTEN PRQIECT PROPOSAL

Good witers always know their audi ence before they start. The
sane rul e applies here. Wio will approve or reject the project
for your conpany? Who else will influence the decision? Are there
secondary signatures required? Is the capital budget avail able or
will you be better off waiting until the next fiscal year?

Once you have a clear understanding of the process and the

pl ayers, identify what they want to see. Ask themfor a sanple
of a conplete and well-formatted capital project proposal. Having
a good report tenplate can save many hours and keep the

di scussi on focused on the content of the project rather than the
style of the wite up.

GATHER A TEAM OF EXPERTS

One critical factor in the success of your project is the people
on the project team Recruit a team of conpetent, notivated
peopl e who are open to change and highly regarded within your
conpany. This not only adds to your credibility when asking for
capital funds, it also greatly increases the probability that the
i mpl enmentation will go snmoothly. At a mininmum the project team
shoul d include an operations expert fromthe user departnent and
an | T person. Also, it may be beneficial to have an operations
manager and a finance department representative on the team
Keeping the teamsmall is inportant, but having notivated inpact
pl ayers fromthe areas that nay influence the outcone is nore

i nportant. Every nmenber of the team nust feel they will share in
t he successful i1nplenentation of the system

DESCRI BE THE | MPLEMENTATI ON

Start out by relying on the expertise of the user team nenbers
and appl yi ng good project nanagenent skills to produce a good

i mpl ementation outline. After you have gained solid buy-in on the
outline, fill in the details and dates. Be sure and allow for

unf oreseen circunstances and build contingency tine into the
schedul e.

You nmust convince the decision-makers that your project is well

pl anned and you have the ability to nake it happen. The tinme you
spend witing a good proposal and inplenmentation plan is worth
the effort. A well-witten proposal can be used as a yardstick to
document your success on the project. Wite the proposal for
your reader — not yourself. Use strong, assertive headlines.
Enphasi ze key ideas by repeating them At the sane tine, do not
create a wordy docunent that will not be read. Scal e your

proposal appropriately for this type of project at your company.
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Superfluous fluff and technical jargon should be edited out or
i ncluded in an appendi x.

When your project proposal is finished, have it reviewed by
someone outside of the project. The proposal should stand on it's
own and be clear to people not intimately famliar with the

proj ect .

GET STARTED

Real productivity gains and cost savings are the keys to
successfully cost justifying capital projects. Unlike sone

t echnol ogi es, automated data collection is one of the easiest
technol ogies to cost justify. A nunber of proven techni ques for
quantifying savings and the return on a capital project have been

outlined. Follow these steps and your project will not only get
approved - it will be considered a nuch needed and profitable
i nvest nent .

Renmember our proposal is the way you set expectations for your
project. Set reasonabl e expectations and deliver nore than
expected and you will join the ranks of those who have nmade their
conmpani es nore profitable with autonated data collection.
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