Your business decision
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to buy a microcomputer system

A computer system is worth adding to
your business when its benefits outweigh its
costs. You’ll need to estimate these in terms
of specific tasks or decisions where you
want the computer to help you. You’ll need
to identify these decisions carefully—and to
list in detail the kinds of information you’ll
need to make those decisions.

While our perspective is agricultural
business management, the principles we

outline here and the approach we recom-
mend apply just as well to any kind of
business—a commercial fishing operation,
a gear or machinery shop, forest manage-
ment, or whatever.

In every case, the manager faces these
decisions: How can I use a microcomputer?
Do I buy a microcomputer, or not?

Computers should be justified and
purchased on the basis of what they can

do—not in terms of their technical hard-
ware characteristics. Fundamentally, com-
puters should supply valuable management
information.

Before deciding to purchase a computer
system, you must ask some basic questions,
like: What information do I really need?
When is computerized information valuable?

Additional management information
always sounds good, but can you as
manager use it? The answer lies in
determining if the information’s value
exceeds its cost.

We recommend this decision framework,
and we have organized this publication
accordingly: :

1. Identify real decision problems or
potentials.

2. List information you’ll need for each
decision problem and determine if that
information is best developed by a
computer.

3. Determine the economic benefits and
costs of a computer system that will
address the problem or potential.

4. Make a computer decision.

5. Be aware of common traps along the
way so that you can avoid them.

Identify problems
and potentials

The first step in deciding whether a
computer is worthwhile is to list decisions
or actions where you want to see
improvement. These could include such
things as control of cash flow, marketing
and inventory, facility utilization schedules,
land or equipment purchases (sales), input
acquisition, government program partici-
pation, financial requirements, communi-
cations, etc.

Develop a list and prioritize your
information needs. Here is one approach.
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First, list decisions or improvements
where one decision is critical: for example,
the purchase of another business, the sale
of a major tract of land, or the purchase of
new equipment.

These decisions may include opportuni-
ties that your business currently does not
consider because of lack of information or
managerial time,

Second, list recurring situations where
information may not have a high economic
impact with one decision but may have a
substantial cumulative economic impact
over time.

Examples include purchasing feed or
formulating livestock rations. In the latter
case, feeding a suboptimal ration may not
make the firm go broke the first day—but if
continued over time, it could have a major
impact.

Third, list data and record management
areas where you wish to improve or reduce
the amount of time you spend. In this
category, you may not necessarily antici-
pate a major economic impact—rather,
you’'re looking for a different approach
that may produce reports on a timely basis,
generate better reports, make the process
less boring, or release employee time for
other activities.

Managing herd records and many
accounting functions are examples in this
third category.

Information needs and
computer capability

Those three lists represent decision areas
where you as manager may need more or
better information. At this point, it is
important to list the specific information
needs for each decision and ask if a
computerized system satisfies these informa-
tion needs.

For example, a fertilizer co-op may want
to monitor fertilizer sales because profits
have been falling—this is the problem.
Minimum information needed would in-
clude volume and turnover data, prices,
and overhead costs over time.

In this case, volume may have decreased.
On the other hand, perhaps overhead costs
have increased, and even (with increased
turnover) profits have decreased.

The information would identify critical
areas requiring corrective action. In turn,
you must know the capabilities of a
computer system to determine if it can be
programmed to generate the information.

Basically, a computer system has five
functions:

1. arithmetic manipulation using predeter-
mined procedures;

2. simulation modeling using alternative
assumptions regarding the business;

3. storage and retrieval of information—
data base management;

4. word processing;
5. communications.

(Education and entertainment may also
be funciions, alihough ey aie geueially
more prominent in home situations. Thus
we do not discuss them here.)

You’ll need to understand each of these
functions in some detail before you can
evaluate how well a computer system would
help in your decision.

Arithmetic manipulations

Computers work with data in the form of
numbers and very easily add, multiply,
subtract, divide, and otherwise deal with
large quantities of data rapidly.

Virtually every computer on the market
today is capable of doing thousands of
arithmetic manipulations at very high
speed. However, since the arithmetic
manipulations must be controlled by a set
of instructions, programming is necessary.

Generally, this is provided by the
operator and professionally prepared pro-
grams such as the use of spreadsheets. An
example would be break-even analysis,
using one of a number of popular
spreadsheets like VisiCalc, SuperCalc, or
Lotus 1-2-3.

Simulation

The second function of a computer is its
ease in creating simulations. For example,
suppose you wanted to study the effect of a
change in the crop price on profitability.

A program that multiplied the crop yield
times price, subtracted the costs per acre
for the acres devoted to each crop on the
farm, then subtracted the fixed costs,
would develop an annual income statement.

With this program, you could easily go
back and change the prices to simulate the
effect on final profitability. Thus, comput-
ers are excellent for testing out situations
before taking action or trying various
assumptions about consequences and de-
grees of risk.

Data storage and retrieval

All computers have memory, either
internal (directly accessible within the
computer) or external (cassette tapes, disks,
or other electronic media).

The computer stores and codes data on
these media and then is capable of
retrieving these data for sorting, refor-
matting, mathematic calculations, sum-
marization into reports, etc.

Given the speed of the computer, large
quantities of data may be manipulated. For
example, most computer disks will hold at
least a 50-page report and can recall it
within seconds.

Word processing

In our modern businesses, computers are
taking on a large and important role as
wuld Ploccssorns. Docainieints ai stored on
electronic media, after which they can be
reviewed and edited faster and more easily
than ever before.

Words or whole sections can easily be
deleted, added, moved, or changed. Many
programs can also check spelling.

Communication

Computers may be connected, through
an ‘“‘interface,” to other computers or
other electronic devices. Thus, you can
gather and pool data, transmit data to
other sites, or communicate interactively
with other users. One common use is
tracking current market prices. Computer
communications have also made electronic
mail a reality.

Benefits and costs of a
microcomputing system

If a computer system will address your
management concerns, it is important to
determine whether the benefits from the
additional information exceed the costs you
encounter in owning and operating the
system,

In general, it is easier to estimate costs
than benefits, so we will first deal with
costs.

Costs

The costs of the computer system may be
divided into six components: ownership,
operation and maintenence, personnel,
management, obsolescence, and risk.

Ownership, operation, and maintenance.
These costs are fairly straightforward. The
initial outlay for hardware may range
between $2,000 and $6,000; the initial
outlay for software, between $500 and
$4,000.

Using the figures in table 1, the annual
cost of ownership for both hardware and
software would range between $1,113 and
$3,858 a year.

Anyone who buys and operates a
computer pays these direct costs, yet you
must consider other costs as well. Some will
be obvious, others may be harder to spot.

Personnel. It is possible that you will
encounter personnel costs for training.
Some examples:
¢ replacement of time spent on the

computer that ordinarily would have

been devoted to work on other items
within the business (that is, opportunity
costs),

¢ displaced personnel who require readjust-
ment or settlement,

¢ personnel who resist the computer and
cause inefficient operations or disrup-
tions in your normal business schedule.

In transforming your staff 1o a compuarer
oriented group, you may have to hire new
personnel and consultants.

Management. There is the cost of
training, which involves time with the
computer, instruction in how best to use a
computer, and possible computer operation
or programming itself. There is opportu-
nity cost of lost management time, which
ordinarily would be spent on other tasks.

Obsolescence and risk. Finally, these two
costs are interrelated. There are risk costs
associated with buying equipment that
becomes technologically obsolete and
therefore depreciates faster than you
originally anticipated.

Similarly, there is the risk of buying a
computer that is not useful for the tasks for
which you intended the system.

There is the risk of making wrong
decisions based upon faulty software or
misuse of some program.

In general, there is risk of overrunning
cost projections when you incorporate a
computer into your business, simply
because it affects more people, programs,
and buildings than you generally expect.

Benefits

Estimating the benefits arising from the
acquisition of a computer is usually more
difficult than estimating the costs. The
benefits depend upon the difference in your
profits because of decisions you made with
and without the computer.

This includes decisions you made with
the computer and decisions that you made
differently because of the influence of the
computer. Management should make better
decisions with a computer because of a
more systematic analysis process that is
usually followed.

You might consider a larger number of
alternatives systematically, using more data
with more accuracy. Thus, direct benefits
would result from improved decisions using
computer systems to explore opportunities
that normally you would have overlooked.

There may be indirect benefits, when you
analyze situations you didn’t foresee when
you bought your computer—or when you
use a more systematic approach to prob-
lems as a result of your computer
experience.

The use of a computer can also have
implications for a number of other items. It
can be an excellent training device to
educate personnel in decision analysis,
which results in their doing a better job.

This particular benefit may extend above
and beyond those decisions directly sup-
ported by computers—it may extend to a//
their decisionmaking activities.

Table 1.—Estimated computer costs

Cost catesory

Hardware

Computer (64K-128K RAM)
Includes: CPU, keyboard, monitor, and
two disk drives.

Printer
Modem

Total purchase cost

Depreciation (5-yr. straight line, 0 salvage)
Interest (2 purchase cost X 12%)
Repairs (5% of purchase price)

Annual cost
Software
Word processing
Data base management

Accounting (general ledger)
Electronic spreadsheet

Total purchase cost

350 2,000
125 500
$2,075 $6,000

415 1,200
125 360
104 300

350° 750
250° 2,000
250° 800

Depreciation (3-yr. straight line, 0 salvage) 317 1,350
Interest (2 purchase cost X 12%) 57 243
Updates and replacement (10% of purchase cost) 95 405

Annual cost

Total system annual cost

(Annual cost hardware + annual cost software)

$ 469 $1,998
" $1,113 $3,858

2 Software may be included and packaged with the original equipment purchase.

Table 2.—Preparing a benefit-cost analysis

Year
Action 0 1 2 3 4 5

A. Benefits $ 0 500 1,200 1,200 1,200 1,200
B. Costs 1,950 725 200 200 200 200
C. Net cash flow (A - B) -1950 -225 1,000 1,000 1,000 1,000
D. Present value factor 1.00 877 .769 .675 .592 519
E. Present value (C X D) -1,950 -197 769 675 592 519
F. Net present value $ 408

Similarly, adopting a computer may
reduce staff or allow you to reduce the
number of employees doing routine tasks,
freeing them for other production activities.

A computer system can have a marked
impact on your recordkeeping activities and
monitoring capabilities. Computerized data
acquisition and storage can allow a business
to continually monitor performance of
planned actions. It can reduce the cost of
maintaining records and make it easier to
access records.

A computer system can provide rapid
communication within your firm and
prevent duplication of effort in terms of
data-development activities.

Finally, computerized communication
allows direct computer access to external
data in a rapid and efficient manner.

Economic analysis

Again, it’s advantageous to adopt a
computer system when its benefits exceed
the costs. This sounds straightforward
enough, but in practice it may be difficult.

We suggest listing the benefits and costs,
beginning with those that are easy to
express in dollars and moving to those that
are not so easy to value.

This exercise may prove useful, especially
when you can estimate most of your major

Table 3.—Present value factors useful in making a benefit-cost analysis
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costs and benefits. The magnitude and
number of the benefits and costs will affect
the reliability of the result. If there are
several that you can’t estimate and that
may also be large, then your analysis has
less merit.

There are four specific requirements to
undertake a benefit-cost analysis. We

illustrate these with a simple example (see
table 2).

Step 1. Estimate benefits and costs by
year. In our example, you could invest in a
computer and some software now ($1,950
in Year 0) and anticipate adding a printer,

modem, and more software next year
(3725, Year 1).

You could anticipate miscellaneous
expenses for repairs, etc., of approximately
$200/year thereatter.

At first, while you are learning, you may
anticipate benefits from using the system
for one action, such as a least-cost feeding
system. Then you might anticipate benefits
in future years as you make other
management decisions (record management
or accounting).

Including inflation, you might conclude
that there would be a $500 benefit in Year
1 and $1,200in Years 2 through 5.

Benefits and costs are shown on lines A
and B of table 2.

Step 2. Subtract costs (B) from benefits
(A) in each year. This differenceis the net
cash flow in each year (C).

Step 3. Discount the net flowsin Years 1
through 5, using the present value factor
(D). This factor connects a specific future
year to an interest rate that will discount
expected net cash flows back to the present.
Table 3 provides a range of useful discount
factors.

Our example (table 2) uses a 14% interest
rate, which represents the lowest rate of
return that you will accept on your
investment. (This is an assumption, of
course—when you do your own benefit-
cost analysis, use the current loan rate.)

In table 3, use the factors under 14% for
each year in your analysis. For example,
find Year 1 (lefthand column) under 14 %
interest and note that the present value
factor is .877 (the amount on line D, Year
1, in table 2).

Stay with the Year 1 column intable 2.
Multiply your present value factor (.877) by
the net cash flow (-$225), and you have
present value, —=$197 on line E. Then follow
this same procedure for Years 2 through 5
in our example.

Step 4. Add up the present values across
line E. The result is the net present value
(NPV) of the computer system (F).

When this NPV is zero or greater, the
benefits outweigh the costs, and the
decision is economically sound. If the net
present value (E) in our example had been
zero, this would have indicated that we
were getting a 14% return on our
investment.

However, the return on the investment
here is greater than 14% because the NPV
is greater than zero.



Planning a
successful purchase

How sophisticated a system?

If a computer system looks advantageous,
planning is necessary to move it into your
operation. You don’t need to purchase the
most sophisticated system on the market.

Rather, it is important to start with a
smaller and simpler system and move into
the computerized information arena
carefully. Race car drivers don’t start at the
Indy 500—they start on a dirt track and
gradually increase their skill over time!

You must learn about computer systems
before committing yourself to expensive,
complicated systems. Expectations often
exceed what managers can really accomplish,
at least at first.

Time is required

One feedlot operator took 1Y years to
develop the software needed to aid in
managing his feedlot and an additional 3
years to gain the experience and a sufficient
data base to have an effective management
system.

Typically, it takes 12 to 18 months after
installation for users to feel comfortable
with their systems. So you must be
committed to slowly evolve into computer-
assisted management.

Managers must realize the time commit-
ment it takes to computerize, set out a
reasonable time frame, and reserve judg-
ment for a reasonable adjustment period.

Further, some computer systems require
a data base that may not exist or will
require considerable time to develop.

Only after you realize the time and
commitment needed to plan and operate a
successful computer informational system,
does it make sense to turn to hardware and
software selection.

Software and hardware

Software selection is more important
than hardware—software selection should
‘‘drive’’ hardware selection.

While computer companies are spending
millions of dollars trying to sell hardware,
it is software that makes the machines
function, and it is the quality of software
that helps managers make sound decisions.

You’ll have to determine the tasks you
want to do, then determine the kinds of
software you want to purchase or develop.
You may find some clues if you return to
the three lists of information needs (pages
1-2).

The software you choose should support
the greatest number of high priority tasks
as possible. However, don’t try to develop
your own software!

There are over 5,000 entrepreneurs
developing software—in the agricultural

field alone, it is estimated that there are
between 220 and 250 firms developing
agricultural software.

Further, it is important to realize that
much of the software on the market has
been recently developed. In choosing
software, it is important to compare
alternatives, read magazines and newsletter
reviews, and test the specific software
before purchasing it. (We have included a
short reading list on page 6 to get you
started.)

When you do this, bear in mind the
informational and decision needs of your
firm, so that they dominate your software
decision. In too many cases, managers have
ended up purchasing software because a
salesperson convinced them they needed
it—not the other way around.

Consider service

In agriculture, managers often purchase
equipment and supplies from local dealers
because they expect service after the sale;
the same holds for computers. Discount
houses often advertise lower prices than
local dealers—but they may become
extremely elusive when a problem arises.

It is a sound management decision to
purchase both software and hardware from
the same dealer. This makes one dealer
responsible for making the whole system
run, not just a part of it. Dealers can also
be very helpful when you learn how to set
up and use a computer system. This is
important to remember, even if your
system never requires service.

Plan

We suggest that you outline your tasks
and required capabilities first, then choose
software, then a dealer, and then hardware:
hardware should be your /ast decision.

The hardware should run the software
and be reliable over time. The system
should be able to expand in the future
because your perceived needs and uses at
the time of purchase often differ substan-
tially 1 to 2 years later.

Avoiding the
common traps

Finally, we have outlined 12 ““traps’’ in
which managers often find themselves. As
we enter the computer information
revolution, it is our hope that you can avoid
these traps and that this information will
provide useful reminders for managerial
action.

Trap No. 1

Businesses create and collect large
quantities of data, and managers are
trapped into too much raw and unorga-
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nized data with little useful summary
information. Computers simply make the
problem worse.

Management action. Differentiate be-
tween data and information. Define
carefully how you should combine and
formulate data so that you can use the
information. Ask yourself what questions
you are trying to answer before you start.

Trap No. 2

Some people may think that information
from a computer system constitutes a
decision. But people make decisions, and
the world is too complicated to simulate on
a computer.

Management action. Adopt the view-
point that computers do not make decisions;
rather, they provide information in support
of decisions. Managers must be responsible
for decisions.

Trap No. 3

Managers think computers can immedi-
ately support all decisions in the firm. In
fact, trying to do every possible computer-
ized task immediately will lead to extreme
frustration.

Management action. Get the computer
system moving on a few specific decisions
and tasks. Develop a broader implementa-
tion over time. Also realize that there are
some decisions for which the computer just
won’t be practical.

Trap No. 4

Computers may be used for tasks when
there is a more efficient alternative. This is
dangerous if these tasks are the primary
reason why the manager justified the
computer in the first place.

Management action. Even if the com-
puter system capabilities are consistent with
the data needs, it is important to ask if the
computer is, in fact, the best tool to do it.
For example, working in a dairy herd or
hog operation, a breeding board may be
more effective and useful than a computer
for managing that aspect of the livestock
operation. Testing or viewing another
system in operation before making the
initial investment can help the manager
avoid computer ‘‘tunnel vision.”’

Trap No. 5

The computer system designed and
developed today does not meet tomorrow’s
needs, either because the world changes or
because you really hadn’t anticipated what
you were going to use the system for when
you started.

Management action, Make the system
flexible at the outset—that is, able to

expand and run other software. Also, don’t
let the system dominate your business—
switch if you outgrow it. Computers are
cheap today and will probably become
cheaper.

Trap No. 6

The computer becomes a useless machine
to management. It may be fancy and fast,
but it will not run the programs manage-
ment wants to use. Often management gets
caught up in megabytes, RAM, ROM,
128K, before asking what the system is
really designed for.

Management action. Design task require-
ments first—then choose applicable soft-
ware. Make sure software selection dictates
the hardware purchase, not the other way
around.

Trap No. 7

Computer systems scare employees if
they view the computer as a substitute for
them and not as an aid. In turn, they can
cause the system to run inefficiently.

Management action. Management must
educate support personnel before, during,
and after the computer system is installed.
Begin by covering the purpose of the
computer (show how it will aid your
employees in more ways than just the
technical features of computers and
computing).

Trap No. 8

The computer installation gets out of
managerial control: You don’t end up with
what you thought you were going to get
because computer specialists (not managers)
designed it.

Management action. Keep involved in
the design and installation of your system.
Develop your skills to the point where you
feel comfortable with the computer system.
Develop an understanding of computers in
the management team before installing the
computer!

Trap No. 9

Computer systems become so difficult or
cumbersome to use the management
becomes frustrated.

Management action. Test all software for
its ease-of-use qualities. Be sure a novice
can be trained to use it easily and
successfully. See if the system can be
streamlined for the experienced user.

Trap No. 10

Different users of a software program get
different results because the program is not

error-free. An example would be where a
blank is read as a 0 or where large numbers
(that aren’t logical) cause logical results.

Management action. Buy reliable soft-
ware and test it before you buy. Try to
‘““bomb”’ the program when you test it.
Read reviews, buy established programs
(ones on the market more than 1 year), and
buy from reliable dealers.

Trap No. 11

Managers underestimate the time and
effort it takes to master a computer system.

Management action. Allow adequate
time for training both managers and other
personnel. Estimate the time and triple it.

Trap No. 12

People often think that they need to be
programmers to use a computer.

Management action. Introduce practical
computer training, using already developed
software. Make sure the software is easy to
use and reliable. Discover that many
computer applications are preprogrammed
and communicate this.

For further reading

Books and articles

Brannstrom, A. J., and Richard Klemme,
‘“‘Problems and Opportunities in Buying
a Small Computer for the Farm,”’

Journal of the American Society of Farm

Managers and Rural Appraisers, vol. 47,
no. 1 (April 1983).

Gupton, J. A. Jr., Getting Down to
Business with Your Microcomputer,
Sourcebooks, 18758 Bryant St., North-
ridge, CA 91324. 1979.

Jolly, Robert, and Michael Boehlje,
“‘Selecting Agricultural Software,’’ Agri-
Finance (October 1982).

Sonka, Steven T., Computers in Farming:
Selection and Use (New York: McGraw-
Hill, 1983). Paperback.

Newsletters and magazines

Agricultural Computing
Doane-Western, Inc.
8900 Manchester Road
St. Louis, MO 63144
phone 314-968-1000

Farm Computer News

Successful Farming

1716 Locust Street

Des Moines, 1A 50336
phone 515-284-2127

Infoworld

530 Lytton Avenue

Palto Alto, CA 94301
phone 415-328-4602

Personal Computing
Hayden Publishing Company
50 Essex Street
Rochester, NJ 07662
phone 313-761-7490
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