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1. Explain the {ive phases of the systems development life cycle.

2. Discuss the people involved in systems development and the
roles they play.

3. Explain the importance of systems development planning and
describe planning techniques. \

Discuss the various types of feasibility analysis and calculate
economic feasibility.

Explain why system changes trigger behavioral reactions, what
folm this resistance to chinge tikes, and how to avoid or
minimize the resulting problems.

Discussthekeyissuesandstepsin5ystemsanalysis.

INTEGRATIVE CASE SHOPPERS MART
Ann Christy is the new controller of Shoppers Mart, a rapidly growing chain of discount

stores. To assess how she can better serve Shoppers Mart, she held meetings with top

management and visited with store managers and employees' Her findings are as follows:

I. Store managers cannot obtain information other than what is contained in peri-

odic, preformatted reports. If they request information from several functional

areas, the system bogs down.

Because timely information about product sales is not available, stores are often

out of popular items and overstocked with products customers are not buyiig.

Management is concerned about losing market share to rivals with better prices

and selection. The current system cannot provide the information management

needs to solve this problem.

After studying this chapter, you should be able to:

4.

5.

6.
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Ann is convinced that Shoppers Mart needs a new information system that is flexible,

efficient, and responsive to user needs. Ann knows the new system will not be successful

witlr1ut management's complete support. Before asking for approval and funding for the

._ 
new system, Ann met with systems development to ask the following quesiions:

L What process must be followed to obtain and implement a new system?
' 2. What planning is necessary to ensure the system's success? Who will be

involved, and how? Do special committees need to be formed? What resources

are needed? How should the planning be documented?

3. How gill employees react to a new system? What problems might this change

cause, and how can they be minimized?

4. How should the new system be "sold" to top management? How can expected
- costs and benefits be quantified to determine whether the system will be

cost-effective?

lntroduction

Because we live in a highly competitive and ever-changing world, at any given time most

organ?ations are improving or replacing their information systems. It is estimated that each year

corporate America spends over $300 billion on more than 200,000 software projects. Companies

change their systems for the following reasons:

a Changes in user or husiness needs. Increased competition, business growth or
consolidation, downsizing operations, mergers and divestitures, ot new regulations can

alter an organization's structure and purpose. To remain responsive, the system must

change.
o Technological chonges. As technology advances and becomes less costly, organizations

adopt new technologies. For example, a New York utility downsized from a mainframe to a

client/server system and eliminated 100 clerical positions. The new system does much

more than the old one, including handling workflow management, user contact, database

queries, automatic cash processing, and voice/data integration.
c Improved business processes. Many companies change their systems to improve

inefficient business processes. At Nashua, an ofEce supply manufacturer, processing a

customer's telephone order took two days because three separate systems had to be

accessed. The new system requircs three minutes.
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500 PART V . THE SYSTEMS DEVELOPMENT PROCESS

a Comwtitive a.dvanraSe. Companies inyest heavily in technology to increase the quality,
quantity, and speed of information; to improve products or services; to lower costs; and to
provide other competitive advantages.

a lProductivity gains. Information systemp can automate clerical tasks, decrease task
performance time, and provide employeei with specialized knowledge. Carolina Power and

]Light eliminated 2770 of its informatior systems staff with a system that signiJicantly
outperformed the old one. 

Ia Sjstems integratrbn, Organizations wi$ incompatible sysrems inlegrale them to remove
incompatibilities and to consolidate data\ases. The U.S. Departrnent of Defense is rxying to
,integmte over 700 separate systems.

a Systems age and need to be repk ced. As systems age and arc updated numerous times,
they become less stable and eventually need to be replaced. Focus 20-1 describes how the
Internal Revenue Service is trying to replace its aged information system.

Developing quality, eror-ftee software is a difficult, expensive, and time-consuming task.
Most software development projects deliver less, cost more, and take longer than e{pected.
A study by Standish Group found that 7070 of software development projects were late, 547o
were over budget, 66Ea \tere unsuccessful, all'd 30Vo were canceled befqre completion. An
American Management Systems study rcvealed that 751o of all large systems a.re not used, are
not used as intended, or generate meaningless reports or inaccurate data. Nike implemented a
forecasting system that did not work and had to take a multimillion-dollar inventory wdte-down.
The system told Nike to order $90 million of shoes that did not sell, while it had $100 million of
orders on popular models that it could not meet.

Skipping or skimping on systems development processes cause runaways that consume time
and money and produce no usable results, as illustated by the following examples:

o Pacific Gas & Electric pulled the plug on a system that was five years in development. It
was a financial disaster with no usable product.

o When jeweler Shane Co. upgraded its enterprise resource planning (ERP) slstem, cost and
deadline ovemrns pushed the cost ftom $10 million to over $36 million and caused inven-
tory problems that, combined with a faltering economy, resulted in bankruptcy.

Ihe IRS recognizes that it needs to modernize its 40-year-old
system to provide better customer seryice, improve cdmpli-
ance with the nation's tax laws, and reduce the volume of
paper tax returns. The system processes and stores all tax-
payer records and takes in over $2 tril/lon a year,

Critic5 claim the fragile and antiquated system has been
updated so many times that a software meltdown is a very
real possibility. ln a worst-case scenario, the IRS would not
know who had paid taxe5, hundreds of billions of dollars of
revenue would not be colleded, and the government would
have to borrow money to meet its obligations, throwing the
financial markets into a panic.

The need to modernize is no secreq the IRS has been trying
for some time. Years ago, the IRS spent $3.3 billion on an
upgrade effort that failed, More recently, the IRS embarked on
an $8 billion effort called the Business Systems Modernization
(BSM) program, This program involves more than 2qOOO major

tasks and scores of organizations and is one of the largest and
most complex information system challenges in history At the
same time, the IRS is trying to change its management culture
and the way it is organized; some critics claim both are more
out of date than its information system.

Ihe IRS cannot change the entire system at once; instead,
it will occur in stages over 15 to 20 years. The effort has been
compared to rebuilding all New York City buildings, streets,
sewers, and communication and transportation systemt all
while its inhabitants do not notice the changes as they go
about their daily lives.

How is the lR5 doing? Reports are not encouraging. The
BSM spent almost $4 million on a project that was canceled.
The effort has had a number of significant (ost overruns,
management delays, performance shortfalls, and missed
project completion dates. One report indicates the projed
runs a "significant risk of not succeeding." ,
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a Cali&mia's Department of Motor Vehicles attempted to overhaul its system. Developed in
1965, it was so difhcult to maintain that it took 1g programmers working an errtire year toadd a Social Securif number file to the drivers, licensl and vehicl"."gist ution .yrt"ro.
After seven years, 944 million, and not a single usadle applicatio;, ;; project was canceled.

tr 
.. This chapter discusses five topics. The first is the syltems development lilb cycle, the processfollowed to obtain and implement a aew accounting inffiation .yrr'"rnialSl. ffre second is theplanning.activitres needed during developmert. it. ,|rra i, pr.pu.inf a feasibility analysis.The forryrh is the behavioral aspects of change rhat must e deat *iti tolirpfe_"rt a new system.The fifth topic is systems analysis, the fust step in the syjtems a"u"fof_"r, ff" 

"y"f".

This.section discusses the systems development life cycle and the people involved in systemsdeyelopment.

The Systems Development Life Cycle
Ann- Chris$- asked the manager of systems developmelt to explain the process Shoppers Martusestodesign and implement a new system. He sketched the fi ie_step iy*ems development tile

__cycle (SDLC) shown in Figure 20-1 and briefly explained here-

SYSiEMS ANALySfs The first step in systems development is systems anallsis,where theinfomation_needed to purchase, develop, or modify 
" 
,y""- l" g"ii"."a. To better use limited

lesources: 
development requests are screened and prioritized. If a decision is made to moveforward, the nature and scope of the proposed project is identified, the curent system is surveyed

FIGURE 20.1
The Systems
Development Life Cycle

Do initiol invesrigorio.
Do sysiems survey
Do feosibili stud"

o"t",rinu infomorion n".d. 
""asystems requiremenis

Deliver systems requirements

Fhe-lune ond do p€+implemenrofion

Operole system
r Modit sysrem

Do ongoing mointenonce
Deliver improved sysem

ldeniify ond evoluote desiqn oltemorives
Develop desisn spejicorions

Deliver conceptuol design requiremenis

Develop on implementorion ond
conversion olon

lnsroll hordwore o;d softuore
Troin personnel
Test Ae system

Complete documenrolion
Convert hom old to new svstem

Delirer operotionol sys[m

Design outpui
Design dotobose

Design input
Develop progroms

Develop procedures
Design conkols

Deliver developed system

Throughourihe life cvcle, plonning musr be done ond behoviorol ospeds ofchonge musr be considered.
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to identify its sffengths and weaknesses, and the feasibility of the proposed project is determined.
If the proposed project is feasible, the information needs of system users and managers are

identified and documented. These needs are used to develop and document the systems
requirements [hat are used to select or develop a ne\r system. A systems analysis report is
prepared and qubmitted to the information systems steerlng committee.

CONCEPTUAL ESIGN During conceptual design, the company decides how to meet user
task is to identify and evaluate appropliate design altematives, such as buying
ping it in-house, or outsourcing systemldevelopment to someone else, Detailed

needs. The
software,

outlining what the system is to accomplish and how it is to be controlled are

the information systems steering committee.

PHYSICAL DESIGN Drlitg physical design, the company translates the broad, user-oriented
conceptual design requirements into the detailed specifications used to code and test computer
programs, desigl input and output documents, create files aad databases, develop procedures,
and build contlols into the new system. This phase is complete when the results of the physical
system design are communicated to the information systems steering committee.

IMPLEMENTATIoN AND CONVERSTON All the elements and activities of the system come
to9ether it tbe implementation and conversion phase. An implementation and conversion plan
is developed and followed, new hardware and software are installed and tested, employees are

tlired and tained or existing employees relocated, and processing procedures are tested and

modified. Standards and controls for the new system arc established and system documentation
completed. The organization conyerts to the new system and dismantles the old one, makes

needed adjustments, and conducts a post-implementation review to detect and correct desig[
deficiencies. When the operational system is deliyered, system development is complete. A final
report is prepared and sent to the information systems steering committee.

OPERATIONS AND MAINIENANCE During operations snd maintensnce, thp new system is
periodically reviewed and modifications are made as problems arise or as new needs become evident.

Eventually, a major modification or system replacement is necessary, and the SDLC begins again.

In addition to these five phases, three activities (planning, managing behayioral reactions to
change, and assessing the ongoing feasibility of the project) are performed throughout the life
cycle. These three activities, as well as systems analysis, are discussed in thischapter The differ-
ent approaches to obtaining an AIS are discussed in chapter 21. The last four SDLC phases are

explained in chapter 22.

The Players -''-
A number of people must cooperate to successfully develop and implement an AISl

MANAGEMENT Management's most important systems deyelopment roles are to emphasize the

importance of involving users in the process, to provide support and encouragement for
development projects, and to align sysrems with corporate strategies. Other key roles include
establishing system goals and objectives, selecting system department leadership and reviewing
their performance, establishing policies for project selection and organizational structure, and

participating in impo ant system decisions. User management determine information
requirements, assist analysts with cost and benefit estimates, assign staff to development
projects, ard allocate ftinds for deyelopment and operation.

ACCoUNTANTS AND oTHER U5ERS AIS users communicate their information needs to system
developen. As project development team or steering committee members, they help manage

systems development. As requested, accountants help design, test, and audit the controls that
ensure tlle accurate and complete processing of data. Conhol and audit issues are discussed-in
depth in chapters 5 through 11.

INFORMATION SYSTEMS STEERING CoMMITTEE An executive-level inlormation systems
steering committee plans and oversees the information systems function. It consists of high-
level management, such as the controller and systems and user-department nBnagement.
The steering committee sets AIS policies; ensures top-management panicipation, guidance, and

control; and facilitates the coordination and integmtion of systems activities.
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AND sYsrEMs ANALY,'

specialist$, managers, accouttants, and users to guide its aevelopment. Team members plan each
project, monitor it to ensure timely and cost-effective completion, make srre proper
cpnsrderation is given to the human element, and communicate project status to top management
ahd the steering committee. They should communicate fr+quenrly with use,, ancl hold iegular
{reetings to consider ideas and discuss progress so that lrhere are no surprises upon project
cpmpletion. A team approach usually produces be er resdrs and facilitares user acceplance of
tl}e system.

I

SySTEMS ANALYSTS AND PROGRAMMERS Systems analysts study existing systems, design
new ones, and prepare the specifications used by computer programmers. Ana.lysts interact with
employees throughout the organization to bridge the gap between the user and technology.
Analysts are responsible for ensuring that the system meets user needs.

Computer programmers write programs using the specifications developed by the analysts.
They also modily and maintain existing computer progrcms.

:XTERNAL PLAYERS Customers, vendors, extemal auditors, and govemmental entities play a
role in systems deyelopment. For example, Walma vendors are required to implement and use
electronic data interchange (EDI).

, Pl5nning Systems Development
.''--=--_=1-_'_

This section discusses the planning performed throughout the SDLC (see Figure 20,1).
' Imagifle that you built a two-bedroom house. Over the years, you add two bedrooms, a bath_

room, a family room, a recreation room, a deck, a two-car garage and expand the kitchen.
Without a long-range plan, your house will end up as a poorly organized and costly patchwork of
rooms sunounding the original structure. This scena,io also applies to an AIsi the result is a
costly and poorly integrated s)slem thal is diffjcull to operale and maintain.

Planning his disrinct cdvanrages. It enables the system's goals and objectives to conespond
to the organization's overall strategic plan. systems are more efficient, subsystems are coordi-
nated, and there is a sound basis for selecting new applications for development. The company
remains abreast of the ever-present changes in information technorogy (IT). Duplication, wisted
effort, and cost and time oyerruns are avoided. The system is less costly and easier to maintain.
Finally, maaagement is prepared for resource needs, and employees are prepared for the changes
that will occur.

When development is poorly planned, a company must often retum to a p or phase and
correct errors and design flaws, as shown in Figure 20-2. This is costly and results in delays,
frustration, and low morale.

Two systems development plans are needed:

1. Project development plan. A project development plan, prepared by the project team,
contains a cost/benefit analysis, developmental and operational requirements (people,
hardware, software, and financial), and a schedule of the activities required to develop and
operate the new application.

2. Master plan. A long-mnge mosle r plan, prepared by the information systems steedflg
commjttee, specifies what the system will consist of, how it will be developed, who will
develop it, how needed resources will be acquired, and where the AIS is headed. It describes
the status ofprojects in process, prioritizes planned projects, describes the criteria used for
pdoritization, and provides developmelt timetables. projects with the highest priority are
developed first. A three-year planning horizon is common, with the plarl updated quarterly
or monthly. Table 20-l shows the master plan comporents at Shoppers Mart.

As explained in Focus 20-2, inadequate planning was one reason why Electronic Data
Systems (EDS) lost a significant amount of money in its contract with ttle U.S. military.

Planning Techniques
PERT and the Gantt charts are techniques for scheduling and monitoring systems development
activities. The progrdm evaludtion and review technique (pERD requires that all actiyities and
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FIGURE 2O.2
Reasons for Returning to

a Prior SDLC Phase
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the precedent and subsequent relationships among them be identified. The activities and relation-
ships are used to draw a PERT diagram, which is a network of arows and nqdes reprcsenting
project activities that requie an expendihtre of time and resources and the complerion and initi-
ation of activities. Completion time estimates are madeJ a].Ld the critical path-the path requir-
ing the greatest amount of time-is determined. If any activity on the critical path is delayed,
then the whole prcject is delayed. Ifpossible, resources can be shifted to cdticat path activities to
reduce project complelion lime.

A Gantt chart (Figure 20-3) is a bar chart with project activities on the left-hand side and
units of time acrcss the top. For each activity, a bar is drawa from the scheduled starting date to
the ending date, thereby defining expected project completion time. As activities are comiileted,.
they arc recorded on the Gantt chart by filling in the bar; thus, at ary time it is possible-toderer-
mine which activities are on schedule and which are behind. The primary adyantage of theGantt
chart is the ability to show graphically the entire schedule for a large, complex projbtt, including

TABLE 2O-l Components of the Master Plan at Shoppers Mart

Organizational goals and objectives
Company mission statement and goals

Infomation systems strategic plan aDd goals

Organizational constraints
Organizational approach to AIS
Organizational and AIS priorities

lnventory and assessments
CuEent systems

Approved systems

Current hardware

Curent software

Cunent AIS staff
Assessment of strengths and weaknesses

Status of systems being developed
Proposed systems priorities
Approved systems development
Proposals under considemtion
Development timetables alld schedules

Forecast of future developments
Forecasts of information needs

Technological forecasts

Environmental/regulatory forecasts !
Audit and control requiremeDts
Extemal user needs
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5ites. The $10 billion contract resultdd in significant
and estimated losses of $1.7 billion. EDS made the

following mistakes:

o With little military experience, EDS did not plan fortheir
delays and requests. Congress delayed the project for
'18 months by asking for network-performance terts EDs
was not used to handling. EDS also failed to plan for the
200 technical hurdles the military imposed,

o EDS did not verify Navy estimates, such as the 5,000 soft-
ware programs to be installed on the new PCs; in reality,
there.were 67,000. EDS underestimated cost and time

,f,e,quirements to customize individual computers. They
also had to revamp the Navy'5 old software before it

.., (ould be installed.
e EDS did not plan and coordinate project tasks. When EDS

went to Navy bases to install the computers, they did not

have proper military clearances and some sailors and
officers were busy or overseas.

a EDS did not give the Navy adequate instruction5.
EDS could not aomplete an order without a service
member's rank, but EDS did not tell the Navy to send
the rank.

o EDS did nottrack computer inventory. Some servicemen
ordered PCs and then changed their orders to laptops.
EDS did not require them to cancel the first order, so two
computers were prepared. Duplicate and incomplete
orders sat in warehouses for months.

To get the project back on track, EDS made some changes.
Rather than installing computers at many different
locations simultaneously, it installed computers at the
largest bases first, reused expensive hardware, installed
the warehoused computers before buying new ones,
and customized computers by job fundion rather than
by individual.

The U.S. military hired Electronic Data Syslems (EDS)to
develop a secure network to link 350,000 tomputers at 4,000

progress to date and status. A disadyantage is that the charts do not show the relationships among
project activities.

\

l,FaasEhEIfity Anaftysfis

As shown in Figure 20-1, a feasibility sady (or business case) is prepared during systems analy-
sis and updated as necessary during the SDLC. The extent varies; for a large-scale system, it is
genemlly extensive, whereas one for a desktop system might be informal. The feasibility study is
prepared with input from management, accountants, systems personnel, and users.

FIGURE 2O.3
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At major decision points, the steering committee reassess feasibility to decide whether to
terminate a project, proceed unconditionally, or proceed if specific problems are resolved, Early
go/no-go decisions are particularly important because each subsequent SDLC step rcquires more
time and monetary commirrneuts. Thelfurther along a development project is, thi tess likely it is.

to be canceled if a proper feasibility study has been prepared and updared. 
]

Although uncommon, systems h4ve been scrapped after implementation because they didl
not work or failed to meet an organizltion's needs. Bank of America, for example, hired a soft-l
ware firm to replace a 20-year-old sys{em used to manage billions ofdollars in institutional trust
accounts. After two years of developrjnent, the new system was implemented despite wamings
that it was not adequately tested. TeIt months later the system was scrapped, top executiyes
resigned, and the company took a $60 million write-off. The company lost 100 institutional
accounts with $4 billion in assets. Focus 20-3 describes a Blue Cross/Blue Shield project that
was scrapped after six years and a $120 million investment.

There are five important aspects to be considered during a feasibility study:

l. Economic feasib irJ. Will system benehts justify the time, money, and resourceq
required to implement it?

2. Technical feasibilirr. Can the system be developed and implemented using existing
technology?

3. Legdl feosibilit!. Does the system comply with all applicabte federal and state laws,
administrative agency regulations, and cont{actual obligations?

4. Scheduling feasirilirJ. Can the system be developed and implemented in the time
allotted?

5. Operational feasrbilibr. Does the organization have access to people wbo can design,
implement, and operate the proposed system? Will people use the system'!

Economic feasibility is now discussed in greater depth. Ann's feasibility analysis for
Shoppers Mart is shown in Table 20-8 at the end of this chapter. \

Capital Budgeting: Calculating Economic Feasibility
Dudng systems design, altemative approaches to meeting system requirements are devel-
oped. Too often, companies overspend on technology because IT costs and payoffs are not
measured and evaluated like other corporate investments. Merrill Lynch overcame significaht
philosophical and bureaucratic obstacles to implement a retum-on-investment program for IT

Blue Crors/Blue Shield of Massachusetts had high hopes for
its new information system. After six years and $120 million,
however, the System 21 project was behind schedule and
way over budqet.

Although system failures of this magnitude are unusual,
KPMG found that 35o% of major information system projectt
become a runaway-a project that is millions of dollars over
budget and months or years behind schedule. Other surveys
show that almost every Fortune 200 company has had at
least one runaway.

One reason for the problems was that Blue Cross hired an
independent contractor to develop the software but neg-
lected to appoint an in-house person to coordinate and man-
age the project. Nor did management establish a firm set of

priorities regarding essential features and the sequence of
application development.

Ihe developers presented claims processing software to
Blue Cross, but managers and users were not happy and
requested numerous changes. Ar a result, the whole proied
was delayed. This led to ever-increasing cost overruns. By the
time System 21 was launched, Blue Cro5s had fallen far
behind its competitors' ability to process an ever-swelling
paperwork load. During the six-year period, it lost 1 million
subscribers and came close to bankruptcy.

Blue cross learned a painful lesson. lt abandoned the sys- 5
tem it spent six years building and turned its hardware over
to ED5. Fortunatel, although the system died, the patient
5urvived.
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expe[ditures. Merill Lynch now requires a 1590 cash return on equity invesrment within five
years, and all IT purchases are made by business, finance, and IT professionals working
together.

Many organizations now use capital budgeting return-on-inyestment techniques to eyaluate

607

tFe economic merits of rhe altematives. In a capitdl bud.getw moilel, benefits arld cobts are esti-
r$ted and compared to determine whether the system is cosi beneficial. Benefrts anh costs that
afe not easily quanrifiabte are estimated and included. lf rhey cannot be accuratelyi esti mated,
they are listed, and their likelihood and expected impact on the organization Tangible
and intangible benefits include cost savings, improved customer service, lncreases,
improved data processing, better decision making, gteater management control, job
satisfaction, and increased employee morale. Initial outlay and operating costs are shown in
Table 20-2. Betweet 65Vo and 75Eo of yearly systems-related expenditures are for maintaining
curent systems.

The following are thrce commonly used capital budgeting techniques:

l. Payback periotl. T\e payback perioil is the number of years required for the net savings
to equal the initial cost of the inyestment. The project with the shortest payback period is
usually selected.

2. Net present value (NPI). All estimated future cash flows are discounted back to rhe
present;"using a discount rate that rcflects the time value of money. The initial outlay costs
4ye- de.ducted from the discounted cash flows to obtain the ,r"t present vqlue (NPV). A pos-
itive NPV indicates the altematiye is economicatly feasible. The highest positive NPV is

"- usually selected.
3. Internal rate of return (IRR). The intemal rate of return (IRR) is the effective interest
. rate that results. in an NPV of zero. A project's IRR is compared with a minimum accept-

able rate to determine acceptance or rejection. The proposal with the highest IRR is usually
selected.

Payback, NPV, and IRR arc illustrated in the feasibility analysis shown in Table 20-8.

\
TABLE 20-2 lhitial Outlay and Operating Costs

Hardware
' Central processing unit

Peripherals

Communications hardware

Special input/output devices

Replacement, upgrade, expansion costs

Software
Application, system, general-purpose, utility,

and communications software
Updated versions of software
Application software design. prograrnming,

modification, testing, and documentation

Staff
Supervisors
Analysts and prograrnrners
Computer operators
Input (data conve$ion) personnel
Hiring, training, and relocating staff
Consultants

Supplies and overhead
Preprinted forms
Data sto€ge devices

Supplies (paper, toner)
Utilities and power

Maintenance/backup
Hardware/software maintenance

Backup and recovery operations
Power supply prctection

Documentation
Systems documentation

Training program documentation

Operating standards and procedures

Site preparation
Air-conditioning, humidity, dust controls
Physical security (access)

Fire and water protection
Cabling, wiring, and outlets
Fumishings afld fixtures

lnstallation
Freight and delivery charges

Setup and connection fees

conversion
Systems testing
File and data conversions

Parallel operations

Financial
Finance charges

l-egal fees

Insurance
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are ibecause the best

discussed resist-

doubrful
For the

Behavioral Aspects of Change
.,

Individuals paricipating in systems development are change agents who are pontinually con-
ftonted by resistance to change. The belrdvioral aspects of change
system will fail without tlie support of the people it serves. Niccolo
ance to change over 400 years ago:l

It must be considered that there is nothing more dfficult to carry out, nor
of success, nor more dangerous to handle, than to initiate a new order of

deJenders in all those who could profit by the new order This lukewarmness arises
panly from fear of their adyersaries, who have the laws in their favo4 and panly from
the incredulity of mankind, who do not truly believe in anything new until they have had
an actual expeience of it.

Organizations must be sensitive to and consider the feelings and reactions of penons affected
by change. This section discusses t}te type of behavioral problems that can result from change.

Why Behavioral Problems Occur
An individual's view of change, as either good or bad, usually depends on how that individual is
personally affected by it. Managemelt views change positively if it increases profrts or reduces

costs. Employees view the same change as bad iftheirjobs are terminated or adversely affected.
To minimize adverse behavioral reactions, one must understand why rcsistance takes place.

Some of the more important factors include the following:

a Fea,: People fear the unknown, losing their jobs, losing respect or status, failure, technol-
ogy and automation, and the uncertainty accompanying change.

a Top management support. Employees who sense a lack of top-managerlent support for
change wonder why they should endorse it.

a Experience with prior changes. Employees who had a bad experience with prior
changes are more reluctant to cooperate.

a Communication Employees are udikely to support a change unless the reasons behind
It are explained.

a Disruptive ndture of change. Requests for information and interviews are distacting
and place additional burdens on people, causing negative feelings toward the change-.that

prompled lhem.
a Manner in which change is introduced. Resistance is often a reaction to the meJieds of

instituting change rcther than to change itself. The rationale used to sell the system totop
management may not be appropriate for lowerJevel employees. The eliminitiijn of menial
tasks and the ability to advance and grow are often more important to users than are

increasing profits and reducing costs.

a Biases and emotions. People with emotional attachments to their duties or coworkers
may not want to change if those elements are affected.

a Personal chdracteristics and bsckground. Generally speaking, the younger and more
highly educated people are, the more likely they are to accept change. Likewise, the more
comfonable people are with technology, the less likely they are to oppose changes.

How People Resist Change
Behavioral problems begin when people find out a change is being considered. Initial resistance

is often subtle, manifested by failure to provide developers with information, tardiness, or subpar
performance. Major behavioral problems often occur when the new system is implemented and

the change becomes a reality. Focus 20-4 explains the resistance the U.S. Department ofDefelse
experienced.

Resistance often takes one of three forms: aggression, projection, or avoidance.

lNiccolo Machiavelli, Tie Prirce, translateal by Luigi Rice, revised by E.R.P Vincent (New York New,{merican
Library,l952).
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because what i5 optimal for

resist be(ause a new system could adversely affect their
ability to steer spending to constituents and thereby get
reelected.

To overcome these behavioral problems, the DOD is
trying to convince the armed forces to rid themselves of
their "program protection" mindset. tn one notable
success, the Air Force now promotes personnel based
on actions that improve the Air Force as a whole,
ratherthan on actions that defend a specific turf or
program.

AGGRfssloN Aggression is behayior that destroys, cripples, or weakens system effectiyeness,
such as increased error rates, disruptions, or deliberate sabotage. After one organization
introduced an qnline AIS, data input devices had honey poured on them, were run over by
forklifts, or had paper clips inserted in them. Employees also entered efloneous data into the
system. In another organization, disgruntled workers punched in to an unpopular supervisor's
department and worked in other areas. This adversely affected the supervisor's performance
avaluation because he was charged for hours that did not belong to him.

PRoJEcT,oN Projection isblaming the new system for eyerything that goes wrong. The system
becomes the scapegoat for atl real and imagined problems and errors. If these criticisms are not
conftolled or answered, system integdty can be damaged or destroyed.

AVoIDANCE Avoidance is ignoring a new AIS in the hope that the problem (the system) will
eventually go away. Dayis Contrcls, a struggling manufacturer, processed its orders using e-mail,
but pertinent information was frequently lost or forgotten. Davis invested $300,000 in software
that efficiently captured customer information, properly handled purchase orders, helped
managers make better daily decisions, and made it possible to process four times as many
transactions. Employeps avoided it, even though the CEO explained the system's benefrts and

told them the company's survival and their jobs were at stake. Finally, the CEO disabled the
uncooperative employees' e-mail accounts and terminated the employees who continued to avoid
the system.

Preventing Behavioral Problems
The human element, which is often the most signihcant problem a company encounters in imple-
menting a system, can be improved by obseNing the following guidelines:

a Obtain mdnagement support. Appoint a champion who can provide resources and moti-
vate others to assist and cooperate with systems development.

a Meet user needs. It is essential that the system satisfy user needs.

a Involve users. Those affected by the system should participate in its development by
making suggestions and helping make decisions. To avoid misunderstandings, useff
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should be told which suggestions are being used and how, and which are not and why.
Participation is ego enhancing, challenging, and intrinsically satisfying. Users who partici
pate in development are more knowledgeable, better trained, and more committed to using

a iri how system
changes affect them personally, Address their concerns and provide assura
extent possible) fhatjob losses and responsibility shifts will not occur-foh example,
tbrough anridon, and early retirement. Ifemployees are terminated, provide
severance pay add outplacement services. Emphasize that the system may provide

adYancement and greater job satisfaction because the job has become more
interesting and

a Avoid emotionalism. When logic vies with emotion, it rarely stands a chance.
Emotional issues should be allowed to cool, handled in a nonconfrontational manner, or
sidestepped.

a Provide training. Effective use and support is not possible if usels do not understand the
system. User iraining needs are often underestimated.

a Reexomine peiormance evaluation. Performance standards and criteria should be
reeyaluated to ensure that they are congruent with the new system.

a Keep communication lines open. Everyone affected by systems development should
have an attitude of trust and cooperation. If employees become hostile, it is difficult to
change their attitude and to implement the system. As soon as possible, employees should
be told what changes are being made and why and be shown how the new system benefits
them. This helps employees identify with the company's efforts and feel they are key
players in the company's futwe goals and plans, It also helps prevent rumom and

misunderstandings. Employees should be told whom they can contact if they have
questions or concems.

a Test the slstem. The system should be properly tested prior to implementation to
minimize initial bad impressions. \

a Keep the system simple, anil humanze l,, Avoid complex systems that cause mdical
changes. Make the change as simple as possible by conforming to existing organizational
procedures. The new system is unlikely to be accepted if individuals believe the computer
is conkolling them or has usurped their positions.

a Control users' expecrarions. A system is sold too well if users have dnrealistic
expectations of its capabilities and performance. Be realistic when describing the merits of
the system.

These guidelines are time-consuming and expensive, and workers may skip them to speed

systems development and installation. However, the problems caused by not follo\iiig the
guidelines are usually more expensive and time-consuming to fix than to prevent: "

Systems Analysis

when a new or improved system is needed. a wntren request for systems ilevelopment is pre-
pared. The request describes the curent problems, the reasons for the change, the proposed sys-

tem's objectives, and its anticipated benefits and costs. The five steps in the analysis phase and

the objectives are shown in Figure 20-4 and discussed in this section.

lnitial lnvestigation
At initial investigalion is conducted to screen the requests for systems development. The exact
nature of the problem(s) must be determined. In some instances, the perceived problem is fot
the real problem. A government accountant once asked a consultant to develop an AIS to
produce the information he needed regarding fund expenditures and available funds.
An investigation showed that the system provided the information and he did ,ot understand the
reports he received. t
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FIGURE 20.4
Steps in Systems Analysis

Provide monogement with the findings of the onolysis phose.

\

The project's scope (what it should and should rot accomplish) is determined. Scope creep

(adding additional requirements to the scope after it has been agreed to) is a real problem.
Because of scope creep, a plan to have Census Bureau employees compile and fansmit 2010
ce[sus information to headquarters with handheld computers was scrapped after two years

of work. After spending $595 million oo handhelds, the Census Bureau reverted back to
pen-and-paper census taking.

A new AIS is useful when problems result from lack of information, inaccessibility of data,

and inefficient data processing. A new AIS is not the answer to organizational problems.
Likewise, if a manager lacks organizational skills, or if failure to enforce existing procedures

causes control problems, a new AIS is not the aDswer. The initial investigation should also deter-

mine a project's viability and preliminary costs and benefits, and it should recommend whether
to initiate the project as proposed, modify it, or abandon it.

A proposal to conduct systems andrJrsrs is prepared for approved projects. The project is
assigned a pdodty and added to the master plan. Table 20-3 shows the information contents of a

proposal to conduct systems analysis.

Systems Survey
A systems surve! is an extensive study of the curent AIS that has the following objectives:

a Gain an understanding of company operations, policies, procedures, and information flow;
AIS strengths and weaknesses; and available hardware, softwa(e, and personnel.

o Make preliminary assessments of current and future processing needs, and determine the
extent and nature of the changes needed.

o Develop working relationships with users, and build sr.rpport for the AIS.
a Collect data that identify user needs, conduct a feasibility analysis, and make recommenda-

tions to management.
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TABLE 20-3 Table of Contents for Reports Prepared During Systems Analysis at Shoppers Mart

Proposal to Conduct Systems Analysis Systems Survey Report Systems Analysis Report

Table of

l. Execu{ive Summary

II. System Problems and Opportunities

III. Goals and Objectives of Prcposed System

IV Project Scope

V Anticipated Costs and Benefits

VI. Participants in Development Project

VII. Proposed System Development
Tasks and Work Plan

VIII. Recommendations

Table of Contents

I. Executive Summary

tr. System Goals and Objectives

III. System Problems and Opportunities

W. Cunent System Opemtions

A. Policies, Procedures, and
Practices Affecting System

B. System Design and Operation
(Intended and Actual)

C. System Use$ and Their
Responsibilities

D. System Outputs, lnputs,
and Data Storage

E. System Contols

F. System Strengths, Weaknesses,

and Conshaints

G. Costs to Operate System

V User Requirements Identified

Table Contents

I. Exfcutive Summary
l

II. Sy$tem Goals and Objectives

IIL Sy$tem Problems and Opportunities

Mrdiect Scope

V. Relationship of Project to Overall
Strategic Information Systems Plan

VI- Current System Operations

VII. User Requirements

Vm. Feasibility Analysis

IX. System Constraints

X. Recommendations for New System

XI. Proposed Project Participants and
Work Plan

XII. Summary

XIII. Approvals

XIV Appendix ofDocuments. Tables,
Charts, Glossary

Data about the curent AIS is gathered from employees and from documentation such as

organizational charts and procedures manuals. External sources include consultants, cus-
tomers and suppliers, industry associations, and govemment agencies. The advantages and

disadvantages of four common methods of gathering data are summarized here and in
Table 20-4.

Al interviev) gathers answers to "why" questions. Care must be taken to ensure that per-

sonal biases, self-interest, or a desire to say what the employee thinks the inte iewer wants to

hear does not produce inaccurate information. Ann's Shoppers Mart interviews were sucgessful

because of her approach and preparation. For each interview, Ann made an appointmeni,-

explained the purpose beforehand, indicated the amount of time needed, and afiived 4n time,

Before each session, Ann studied the interviewee's responsibilities and listed points she Santed

to cover. Ann put each interyiewee at ease by being friendly, courteous, and tactful. Her
questions dealt with the person's resporsibilities, how she interacted with the AIS, how the

system might be improved, and the person's information needs. Ann let the interviewee do most

of the talking and paid special attention to nonverbal communication, because subtle oYertones

and body language can be as significant as direct responses to questions. Ann took notes, aug-

mented them with detailed impressions shortly after the intervievr', and asked permission to tape

especially impofi ant interviews.

Questionnaires are \sed when the amount of information to be gathered is smalI and well
defined, is obtained from many people or from those who are Iocated elsewhere, or is

intended to yerify data from other sources. Question[aires take relatively little time to admin-
ister, but developing a quality questionnaire can be challenging and requires significant time
and effort.

Obsenation is tsed to verify information gathered using other approaches and to determine
how a system actually works, rather than how it should work. It is difficult to interpret obserra-
tions because people may change their normal behavior or make mistakes when they know they

are being observed. Identifying what is to be observed, estimating how long it will take, obtain-
ing permission, and explaining what will be done and why can maximize the effectiveness of
observation. The observer should not make value judgments and should documeet notes and

impressions as soon as possible.
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TABLE 20^-4 Advantages and Disadvantages of Data-Gathering Methods

Advantages Disadvantages

lnte rviel^/s Can answer "why" questions

Interviewer can prcbe and follow up
Questions can be clarified

Builds positive relationships with interviewee
Builds acceptance and support for new system

Can be anonymous
Not time-corNuming
Inexpensive

Allows more time to think about responses

Can veriry how system actually works, mther
than how it should work

Results in greater understanding ofthe system

Describes how system should work
Wdtten form facilitates review, analysis

Time-coDsuming
Expensive

Personal biases or self-interest may produce
inaccurate information

Does not allow in-depth questions or answers
Cantrot follow up on rcsponses

Questions cannot be clarified
Impersonali does not build relatiorNhips
DifEcult to develop
Often ignored or completed superficially

Time-consuming
Expensive
Difficult to interpret properly
Observed people may alter behavior

Time-consuming
May not be available or easy to find

uestiohnaires

Observation

)ystgmS
Documentation

Systems documentdtron describes how the AIS is intended to work. Throughout the su ey,
the project team s'hould be atert to differences between intended and actual systems operation as
they provide important insights into problems and weaknesses.

Systems analysis work is documented so it can be used throughout the deyelopment proj-
eet. Docimentation consists of questionnaire copies, interyiew notes, memos, document
copies, and models. Physical models llllstate luow a system functions by describing document
flow, computer processes performed, the peopte performing them, and the equipment used.
Logical models focus on essential activities (what is being done) and the flow of information,
not on the physical processes of transforming and storing data. Table 20-5 lists analysis and
design tools and techniques used to create an AIS and identifies the chapter where each is
discussed.

Once data gathering is complete, the team evaluates the AIS'S strengths and weaknesses to
develop,ideas for designing and structudng the new AIS. When appropdate, strengths are
retained and weaknesses corrected.

The systems survey culminates with a srstens survey report. Table 20-3 shows the table of
contents for the Shoppers Mart systems survey report. The report is supported by documentation
such as memos, interyiew and observation notes, questionnaire data, file and record layouts and

TABLE 20-5 Systems Analysis and Design Tools and Techniques

CASE (chapter 21)

Data dictionary (chapter 4)

Data flow diagrams (chapter 3)

Document flowcharts (chapter 3)

E-R diagrams (chapter 17)

Forms design checklist (chapter 22)

Gantt charts (chaptei 20)

PERT charts (chapter 20)

Prototyping (chapter 2 I )

REA data models (chapter 17)

Record layouts (chapter 4)

System flowchads (chapter 3)
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descriptions, input and output descriptions, copies of documents, E-R diagrams, flowcharts, and
data flow diagrams.

Febsibility Study
At this poirt, the thorough feasibility ana.lysis discussed eaftier in the chapter is conducted to
determine the project's yiability. The feasibiliry analysis is u,f,dated regularly as the project pro-
cedds and costs and benefits become clealer. ' t

I

tnlormation Needs and Systems Requirements
l

Once a project is deemed feasible, the company identifies the information needs of users and
documents systems requirements. Table 20-6 is aa example of systems requirements,

Determining information needs is a challenging process because of the sheer quantity and
variety of information thai must be specified. In addition, it may be diffrcult for employees to
articulate their information needs, or they may identify them incorrectly. According to CIO mag-
azine,ll%o of project failurcs are due to insuffrcient, inaccurate, or outdated systems require-
ments. Figure 20-5 is a humorous view of the types of communication problems associated with
this process.

TABLE 20-6 Possible Contents of System Requirements

Processes

Data elements

Data structure

Outputs

Inputs

Documentation

Constraints

Controls

Reorganizations

Business process descriptions, including what is to be done and by whom

The name, size, fomat, source, and significance of required data elements

How the data elements will be organized into logical records

Description of the purpose, frequency, and distribution of system outputs

Descriplion of contenLs. source, and person responsible for sys\em inpuls

How the new system and each subsystem will operate

Deadlines, schedules, security rcquiremeDts, staffrng limitations, and statutory or
regulatory requirements

Controls to e sure the accuracy and reliability ofinputs, outputs, and processing

Organizational rcorganization needed to meet users' infomation needs, such as

increasing staff levels and adding new job functions

FIGURE 20-5
Communications
Problems in Systems
Analysis and Design

,as proposed by

As designed by
the senior onolysl

As sold to
iop monogemenl

As plonned by prolea
developmenl teom

As instolled ol

As opproved by
*e $eering commillee

octuolly needed

As wrinen by
t}le opplicotions progrommerc
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When !orning Corporation investigated the ophthaimic pressings it manufactures, it
found that 357a of its drafring documents contained efiors. Drafting errors are increasingly

more expensiye to correct at each subsequent manufacturing stage: $250 before toolmakers cut

the tools, $20,000 before productjon begins. and $/ 00,000 afler the tools are sold. SeYeral cor-

rective actions reduced the error rates from 359o tp 0.27o, The same cost relationships exist in
sfitems development; error correction costs i4crease as development Proceeds through
the SDLC. 

I

System objectives. such as those shown in T4ble 20-7. are the elements most vital tolan

AIS'S success. It is difficult for a system lo satisfy every objective. For example' designing aile-

quate internal controls is a hade-off between the oqjectives of economy and reliability. 
I

Because organizational constraints make it didcuft to develop all AIS components simulta-

neously, the system is divided into modules that are developed and installed independently

When changes are needed, only the affected module is changed. The modules must be Foperly
iltegmted into a workable system,

A system's success often depends on the ability to cope with organizational constraints.

Commoll constmints include govemmental agency requircments, management policies, lack of
qualified staff, user capabilities and attitudes, technology, and limited finances To maximize

system performance, these constraints must be minimized.
The following four strategies are used to determine AIS requirements:

f. isi users what they need. T\is is the simplest and fastest strategy, but many people do
.- nol undersiaLd their needs. They know thehjob but may be unable to break it down into

the individual information elemenls they use. It is sometimes better to ask what decisions

they make and what processes they are involved in and then design systems to addrcss their
' answers. Users inust think beyond current information needs so that new systems do not

simply replicate curent information in improved formats.

2. Analyze extemal sys/ems. If a solution already exists, do not "reinYent the wheel."

3. Examine aeisting sJr'srems. Determine if existing modules are used as intended, may be

augmented by manual tasks, or may be avoided altogether. This approach helps determine

whether a sy\tem can be modified or must be replaced

4. Create a protowe. When it is difficult to identify requirements, a developer can quickly

rough out a syslem for users to critique. Users identify what they like and dislike about the
- systein and request changes. This iterative process of looking at what is developed and

improving it continues until users agree on their needs. Prototyping is discussed in

Chapter 21.

TABLE 20-7 Al5 Objectives

615

Usefu\ess

Economy

Reliability

Availability

Timeliness

Customer service

Capacity

Ease of use

Flexibility

Tractability

Auditability

Security

Information output should help management and users make decisions.

System benefits should exceed the cost.

System should process data accutately and completely.

Users should be able to access the system at their convenience.

Crucial infomation is produced first, less important items as time permits.

Customer service must be courteous and efficient.

System capacity must be sufficient to handle periods of peak operation

and future growth.

System should be user-friendly.

System should be able to accommodate reasonable rcquirement changes.

System is easily understood and it facilitates problem solving and future

development.

Auditability is built into the system from the beginning.

Only authorized users are granted access to or allowed to change system data'
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Detailed AIS requirements that explain exacdy what the system is to produce are created and
documented. The requirements are supported by sample input and output forms, as well as charts,
so users can conceptualize the system. A nontechnical summary of important user requirements
and development efforts to date is often prepared for management. The project team rpeets with
the users, explains the requiements, and obiains their approval. When an agreement i]s reached,
user management signs the system requiremlnts documenrs to indicate approval.

i

Systems Anatysis Report 
i

The concluding step in systems analysis is p{eparing a sysr?m s gnqllsis report to sumrparize and
document analysis activities. The Shoppers Mart sysrems analysis report. shown in
Thble 20-3, shows the information typically contained in the report.

A go/no-go decision is made up to three times during systems analysis: first, during the ini-
tial investigation, to determine whether to conduct a systems survey; second, at the end of the
feasibility study, to determine whether to proceed to the information requirements phase; third,
at the completion of the analysis phase, to decide whether to proceed to conceptual systems
design. The remaining phases in the SDLC are discussed in the next two chapters.

Summary and Case Conclusion

After an extensive analysis of Shoppers Mart's curent system and core business processes, Ann
Chisty has proposed some changes. She has asked the corporate office to produce daily sales
data for each store to help them adapt quickly to customer needs and to help suppliers avoid
stockouts and overstocking. Shoppers Mart will coordinate buying at the corporate office to min-
imize inventory levels and negotiate lower wholesale prices. Stores will electronically send daily
orders to the corporate off1ce. Based on store orders and warehouse inventory, the corporate
office will send purchase orders to supplieru. Suppliers witl process orders dnd ship goods to
regional warehouses or daectly to the stores the day orderu are received. Each store will have the
flexibility to respond to local sales trends and conditions by placing local orders. Accounts
payable will be cennalized so payments can be made electronically.

Ann reviews the proposed system with the legal department and the AIS staff. She is told it
complies with all legal considerations and is technologically feasible. Top tnanagement and the
information systems steering committee will decide how to allocate time and resources for the
project and will communicate all staff assignments to systems management and personnel.

Ann's team colducts an economic feasibility study (see Table 20-8) and determines that the
project makes excellent use of funds. The team estimates that initial outlay costs for the system
are $5 million. The team estimates recurring operating costs and expected savin-gs for years I
through 6, which are expected to rise from year to year. Ann calculates the net annual savings and
then calculates the after-tax cash savings for each year.

The $5 rnillion system can be depreciated over its six-year expected life. Because the com-
pany does rrot haye to pay taxes on the $l million depreciation in year 1, it ends up saving an
additional $340,000. Finally, Ann calculates the net savings for each year.

Ann uses Shoppers Mart's 1070 cost of capital rate to calculate the NPV of the investment,
which is over $3 million. The internal rate of return is alofty 25?o, and payback occurs in the
fourth year. Ann realizes how advantageous it would be for the company to borow the money
(at a 107o interest rate) to produce a 257" retum.

Ann presents the system to management and describes its objectives. Challenges to her esti-
mates are plugged into her spreadsheet model to show their effect. Even the stiffest challenges to
Ann's numbers show a positive r€turn. Top management votes to support the new system,
requests some changes, and tells Ann to proceed.

Ann has found management's enthusiastic suppot crucial to the system's success. Sev&al
employees with vested interests in the current system are critical of her ideas. Some employees
remember the problems Shoppers Mart had when the current system was implemented years
ago. Ann concludes that people resisting the new system are afraid of the change's effect on them
personally. To counter negative behavioral reactions, Anrl takes great pains to exphin how the
new system would benefit employees individually and how it will affect the company as a whole.
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Economic Feasibility of Shoppers Mart's New lnformation System

lnitial
Outlay Year 1 Year 2 Year 4 Year 5 Year 6

hitial outlay costs
Hardware
Software
Training
Site prcparation
Initial systems design
Conversion
Total initial oudays

Recurring costs
Hardwarc expansion
Software
SysteEs maintenance
Pe$onnel costs
Commudcation charges

Overhead ---.

Total costs

savings
'..-Cledcal cost savings

Working capital savings
Prcf1ts from sa.les incrcases
Warehousing effi ciencies
Total savings

Savings minus recurring costs

Less income taxes (3470 rate)

Cash savings (net of tax)
\

Savinss on iaxes dre ro

depLiation deduction

Net savings

$2,000,000

400,000
200,000
200,000

2,000,000
200.000

$5,000,000

$260,000 $t00,000 $340,000 $180,000 $400,000

150,000 200,000

$60,000 120,000 130,000

s00,000 800,000 900,000 1,000,000 1,100,000 1,300,000

r00,000 160,000 180,000 200,000 220,000
300,000 420,000 490,000 560,000 600,000 610,000

$960,000 $1,910,000 $2,200,000 $2,465,000 $2,700,000 $3,000,000

225,000 250,000 250,000

140,000 150,000 160,000

250,000

$600,000
900,000

$ r,200,000
1,200,000

500,000
400,000

$1,400,000
1,500,000

900,000
800,000

$1,600,000
1,500,000
1,200,000
1,200,000

$1,800,000
1,500,000
1,500,000
1,600,000

$2,000,000
1,500,000
1,800,000

$540,000

(183,600)

$356,400

340,000

$1,390,000 $2,400,000 $3,035,000

(412,600) (816,000) (1,031,900)

$917,400 $1,584,000 $2,003,100

544,000 326,400 195,500

,300,000

$3,700,000 $4,300,000

(1,258,000) (1,462,000)

s2,442,000 $2,838,000

195,500 98,600

($5,000,000) $696,400 $r.46r,400 $r.9r0.400 $2.r98.600 s2.637.500 52.936.600

Payback occurs in the fourth year when the savings net of taxes of $6,266,800 exceed the costs of $5,000,000.

Net present value (interest rate of 1O%): Depreciation on initial investment of $5,000,0o0:

696,400 x 0.9091 =
1,461,400 x 0.8265 :
1,910,400 x 0.7513:

2,198,600 x 0.6830 =
2,637,500 x 0.6209 :
2,936,600 x 0.5645 =
Net present value is

Intemal rate of retum is

($5,000,000)

633,097

1,20'7,84'1

1,435,284

1,501,644

1,63'1,624

t.657.111

$3.073.207

25.04?o

Tax Rate 347o

Year

I
2

3

4

5

6

Rate (7o)

20.00

32.00

t9.20

11.50

l1.50

5.80

Depreciation

$ 1,000,000

1,600,000

960,000

575,000

575,000

290,000

Tax Savings

$340,000

544,000

326,400

195,500

195,500

98,600

With management's approval, she assures employees they will not lose their jobs and that all
affected employees will be rehained. She involves the two most vocal opponents in planning

activities, and they soon become two of the new system's biggest advocates.

Ann invites the managers of all affected departments to be on a steering committee.

A master plan for developing the system is formulated, and the system is broken down into man-

ageable projects. The projects are prioritized, and project teams are formed to begin work on the

highest-priority projects. Documentation standards are developed and approved.
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AIS IN ACTION
Chapter Ouiz

1. Which of the following is NOT a reason why companies make changes tq rheir AIS?
a. gain a competitive advantage
b. increaseproductivity
c. keep up with business growth
d. downsize company operations
e. All of the above are reasons why companies change an AIS.

2, Which oI t}e lollowing is lhe planning technique lhat identifies implementalion activiries
and their relationships, conskucts a network of arrows and nodes, and then determines the
critical path through the network?
a. Gantt chart
b. PERT diagram

will be acquired, and its overall vision?
a. steering committee agenda
b. master plan

3. The purchasing department is designing a new AIS. Who is best able to determine depad-
mental information requirements?
a. steering committee
b. controller

4. Which of the following is the correct order of the steps in systems analysis?
a. initial investigation, determination of information needs and system requirements,

feasibility study, system survey
b. detemination of information needs and system requirements, system survey, feasibil-

ity study, initial investigation
c. system survey, initial investigation, detemination of infomation needs and system

requirements, feasibility study
d. initial investigation, system suryey, feasibility study, deremination of information -

needs and system requirements :
5. Which of the following is the long-range planning document that specifies what the sys-

tem will consist oi how it will be developed, who will develop it, how needed resources
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6. Resistance is often a reaction to the methods of instituting change rather than to change_ -altselt-
b. falsea- true

7. Increased error rates, disruftions, and sabotage are examples of whic{ of the following?
: a. aggression i c. projection- b. avoidance i d. payback

I

8. What is often the most significant problem a company encounters in {esigning,
developing, and implementing a system?

a. the human element j c. legal challenlges

b. technology d. planning for t]re new system

9. Determining whether the organization has access to people who can design, implement,

and operate the proposed system is referred to as which of the following?
a. technical feasibility
b. operational feasibility
c. legal feasibility
d. scheduling feasibility
e. eco-nomic feasibility

10. Wlich of the following is NOT one of the tangible or intangible benefits a company
might obtain from a new system?

.. . a. cost saYings

b. improved customer service and productivity

- c. improved decision making
d. improved data processing
e. AII are benefits of a new system.

Comprehensive Problem

Riverbend Software Support Administraton (RSSA) provides online and lelephone help desk

services. Because RSSA s labor costs have steadily increased, it is outsourcing its call center.

RSSlfs executive-level committee, who oversees the information systems (IS) funclion, selected

a prcject development team to create a system to move the help desk and manage it from corpo-

rate headquarters.

Two incidents delayed the help desk conversion date by 15 days. A server was damaged

when an unidentihed employee put a bot coffee pot on it, and several backup tapes were found

floating in a restloom sink.
The five-year contact requires an initial payment of $1,750,000 and yearly payments of

$525,000. Each year, the contract will save $750,000 in salary, benefits, and equipment costs.

There is a $150,000 one-time charge for breaking the current call center's building lease, but
doing so will save $360,000 a year. RSSA s cost of capital is 117o.

Required
a. What is the executive-leyel committee commonly called, who typically serves on it, and

what is its primary function?
b. Who typically serves on the project development team?

c. What steps would the development team take during system analysis?

d. Why do you think the server and data tapes were damaged?

e. Calculate the following capital budgetin8 metrics for RSS,{S outsoucing plan:

l. payback period
2. net present value (NPV)
3. internal rate of retum (IRR)

ru
E
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Discussion Ouestions

20.1. The approach to
organizations with

AIS planning described in this chqprer is imponanr for large
inveslments in compurer faciljtied. Should small organiza-

tions with far fewer systems employees attempt to implement planning
programs? Why or

20.2. You ue a

system.
is implemented.
advise management to communicate this decision to the affected employees? To the
entire staff?

20.3. While reviewing a list ofbenefits from a computer vendor's proposal, you note an item
that reads, "Improvements in management decision making-$50,000 per year." How
would you interpret this item? What influence should it have on the economic feqsibility
and the computer acquisition decision?

20.4. For the following, discuss which data-gathering method(s) are most appropriate and why:
a. Examining the adequacy of irltelnal controls in the purchase requisition procedure
b. Identifying the controller's information needs
c. Detemining how cash disbursement procedurcs are actually performed
d. Surveying employees about the moye to a total quality management program
e. Investigating an increase in uncollectible accounts

20.5. The following problems occurred in a manufacturing firm. What questions should you
ask to understand the problem?
. Customer complaints about product quality have increased.
. Accounting sees an increase in the number and dollar value of bad-debt write-offs.
. Operating margins have declined each of the past four years because of higher-

thal-expected production costs from idle time, overtime, and reworking products.

20.6. Give some examples of systems analysis decisions that involye a tade-off between each
of the following pairs of objectives:
a. economy and usefulness

b. economy and reliability
c. economy and cuslomer service
d. simplicity and usefulness
e. simplicity and reliabiliry
f. economy and capaciry
g. economy and flexibility

20.7. For years, Jerry Jingle's dairy producrion facilities have led the state in sales volumq but
recent declines worry him. Custome$ are satisfied with his products but are koubled by the

dafu's late deliveries and incomplete orders. Production employees (not the cows) are con-
cerned about botdenecks in milk pasteurization and homogenization due to poorjob sched-

uling, mix-ups in customers' orders, and improperly labeled products. How should Jerry
address the problems? What data-gathering techniques would be helpful at this early stage?

20.8. A manufacturing firm needed a specialized software program to identify and monitor cost

ovemrns. After an extensive analysis, the company purchased prepackaged software and
assigned tlree programmers to modif] it to meet its individual circumstances and
processes- After six months of work, during final testing, the company told the program-
mers to stop all work until further notice. While reading the software vendor's sales a

agreement, the manufacturing manager found a clause stating that the software could not
be changed without the prior written consent of the vendor The firm had to pay the soft-
ware vendor an additional fee so it could use the modified software in its manufacturing
process. Which aspect(s) of feasibility did the manufacturing firm fail to cons$er prior to
purchasing the software?
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20.9. AjalManufacturing installed a new bar-code-based inventory tracking system ir its
wardhouse. To close the books each month on a timely basis, the six people who work
in the warehouse must scan each item in a 36-hour period while still performing their

ngrmal duties. Dudng certain months, when inventory expands to meet seasonal

-- demands, the scan takes 4s many as 30 hours to complete. In addition, the scaloers do rlot
-. accurately record some ir{ventory items that requirc low operating temperatures. A recent

audit brought to manager ent's attention that the inventory records are not always accu-

rate. Which aspect(s) of feasibility did Ajax fail to consider prior to installing the inven-

tory tracking system?

Problems
--ISS-FSF- ..FqiiiF$ffii-:, i.t.t!r:?f,+.3ji{.t}LE:i'.!11.i9.11.i,.*l-E}:r:i:{:},{+:r'rr.+

20.1. How do you get a grizzled veteran police officer who is used to fil1ing out paper forms to
use a computer to process his afiests and casework-especially when he has little or no

experience using a computer? That was the problem facing the Chicago Police

Depafiment when it decided to implement a relational database system. The system is

capable of churning through massive amounts of data to give offlcers the information they

. need to fight crime more effectively.
Initially, the department rolled out the case component of the CLEAR (Citizen Law

'' Enforcement Analysis and Reporting) system that provided criminal history and a[est
. records. The officers hated it, complaining that the system was not user-friendly, that

. approval from supervisors was complex and involved multiple screens, and that they did
not feel property trained on the system. After listening to the officers' complaints for a

year, the departrnent clearly had to do something. (Adapted from Todd Datz, "No Small

Change," ClO (February 15,2004): 66-72)

Requirqd
a. Identify as many system analysis and design problems as you can.

b. What could the depatment have done differently to prevent the officers' complaints?

- c.. What principles of system analysis and design were Yiolated in this case?

20.2. Mary Smith is the bookkeeper for Dave's Disributing Company, a distributor of soft

drinks andjuices. Because the company is rather small, Mary performs a1l daily account-

ing tasks helself. Dave, the owner of the company, supervises the warehouse/delivery and

front office staff, but he also spends much of his timejogging and skiing.
For several years, profits were good, and sales grew faster than industry averages.

Although the accounting system was working well, botders were pressudng Dave to

computerize. With a little guidance from a CPA friend and with no mention to Mary,
pave bought a new computer system and some accounting software. Only one day was

required to set up the hardware, install the software, and convert t}Ie frles. The morning

the vendor installed the computer system, Mary's job performance changed dramatically.

Although the software company provided two full days of training, Mary resisted leam-
ing the new system. As a result, Dave decided she should run both the manual and

computer systems for a month to verify the new system's accuracy.

Mary continually complained that she lacked the time and exPertise to update both
systems by herself. She also complained that she did not understand how to use the new

computer system. To keep accounts up to date, Dave spent two to three hours a day run-
nillg the new system himself. Dave found that much of the time spent running the system

was devoted to identifying discrepancies between the computer and manual results. When

the error was located, it was usually in the manual system. This significantly increased

Dave's conhdence in the new system.

At the end of t}}e month, Dave was ready to scrap the manual system, but Mary said she

was not ready. Dave went back to skiing andjogging, and Mary went on with the manual

system. When the computer system fell behind, Dave again spent time catching it up. He also

worked with Mary to try to help her understand how to operate the comPuter system.
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Months latel Daye was very ftustrated because h9 was still keeping the computer
system up to date and training Mary. He commrnted, "I'm sure Mary lnous how to use
the system, but she doesn't seem to ]rar, to. I can do all the accounting work on the

, computer in two or three hours a day, but she can't even do it in her normal eight-hour
workdav. Whar shou[d I do?"'l
Required I

a. w}lat do you believe is the real cause of Mary's resistance to computers?
b. What events may have conaibuted to the new system's failure?
c. In retrospect, how should Dave have handled the accounting system computerization?
d. At what point in tJle decision-making process should Mary have been informed?

Should she have had some say in whether the computer was purchased? If so, what
should have been the nature of her input? If Mary had not agreed with Dave,s decision
to acquire the computer, what should Dave have done?

e. A hard decision must be made regarding Mary. Significant efforts have been made to
tnin her, but they have been unsuccessful. What would you recommend at this.point?
Should she be fued? Threatened with the loss ofherjob? Moved somewhere else in
the business? Given additional training?

20.3. Wright Company's information system was developed in stages oyer the past five years.
During the design process, department heads specified the information and reports they
needed. By the time development began, new department heads were in place, and they
requested additional reports. Reports were discontinued only when requested by a
department head. Few reports were discontinued, and a large number are generated
each period.

Management, concemed about the number of reports produced, asked intemat audit-
ing to evaluate system effectiveness. They determined that more information was gener-
ated than could be used effectiyely and noted the following rcactions: \
' Many departments did not act on reports during peak activity periods. They let them

accumulate in the hope ofcatching up later
. Some had so many reports they did not act at all or misused the information.
. Frequently, no action was taken until another manager needed a decision made,

Department heads did not develop a priority system for acting on ihe
information.

. Department heads often developed information from altemative, independent . .

sources. This was easier than searching the reports for the needed data.

Required 
' ':

a. Explain whether each reaction is a functional or dysfunctional behavioral
response.

b. Recommend procedures to eliminate dysfunctional behavior and preyelt its
recurrence. ( CMA Examination, adapted)

20.4. The controller of Tim's Travel (TT) is deciding between upgrading the company's exist-
illg computer system or replacing it with a new one. Upgrading the four-year-old system
will cost $97,500 and extend its useful life for another seven years. The book value is
$19,500, although it would sell for $24,000. Upgrading will eliminate one employee at a
salary of $19,400; the new computer will eliminate two employees. Annual operaring
costs are estimated at $15,950 per year. Upgrading is expected to increase profits 3.57o
above last year's level of $553,000.

The BetaTech Company has quoted a pdce of 9224,800 for a new computer with a -
useful life of seven yeafs. Annual operating costs are estimated to be $14,260. The averi
age processing speed of the new computer is 1270 faster than that of other systems in its
price range, which would increase TT's profitsby 4.5Ea.

Tim's present tax rate is 35%, and the cost of financing is I 17o. After seven years,
the salvage value, net of tax, would be $12,000 for the new computer and $7,fl0 for the
present system. For tax purposes, computers are depreciated over five full years
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(six calendar years; a half year the fust and last years), and the depreciation percentages

are as lollows:

I
2
3

4
5

6

32.N
19.20
lr.s2
\.sz
l5-16

Required
Using a spreadsheet package, prepare an economic feasibility analysis to determine

whether TT should rehabilitate the otd system or purchase lhe new computer. As part of
the analysis, compute the after-tax cash flows for years I thrcugh 7 and the payback,

NPV and IRR of each altemative.

20.5. Rossco is considering the purchase ofa new computer with the following estirnated costs: ini
tial systems design, $54,000; hardware, $74,000; software, $35,000, one-time initial training,

. $l1,000; system installation, $20,000; and file conversion, $ 12,000. A net reduction of three

. 
imployees is expected, with average yearly salaries of $40,000. The system will decrease

. - average yeady inventory by $150,000. Annual operating coss will be $30,000 per year.

The expected life of the machine is four years, with an estimated salvage value of
zero. The effective tax rate is 40%. All computer purchase costs will be depreciated using

' the straight-line method over its four-year life. Rossco can invest money made available

from the reduction in inventory at its cost of capital of 117o. All cash flows, except for the

initial investment and stad-up costs, are at the end of the year. Assume 365 days in a year'

Required
Use a spre\adsheet to perform a feasibility analysis to determine whether Rossco should pur-

chase the computer. Compute the following as PaIt of the analysis: initial investment, after-tax

- cash flows for years I through 4, payback period, net present value, and intemal Iate of rctum'

20.6. A recently completed feasibility study to upgrade XYZ's computer system shows the

following benefits. Compensation figures in parentheses include wages, benefits, and

payroll taxes.

1. hoduction
a. Market forecasts, which take two $400 person-days a month, will be more accurate

with software making the calculations.

b. Effective inventory conkol will prevent part stockouts and reduce inventory by

, $1,000,000. XYZ's cost of capital is 207o.

c. Detailed evaluations of plan changes will increase production flexibility, reduce

sales losses' and e[minate two clerks ($75,000 each)'

2. Engineering
a. Computerized updating of bilts of material and operations lists will save 4070 of an

engineer's ($ 100,000\ ar,d 25Vo of a clerk's ($60,000) time'
b. Computerized calculations of labor allocations, rates, and bonus details will save

407o of a clerk's ($80,000) time.

3. Sales. Improved repo*ing will enable the five-person sales staff to react more quickly

to the market, producing a $10,000 per penon sales increase'

4. Marketing. Revised reports and an improved forecasting system will increase net

income by $50.000.

5. Accounring
a. Quickly determining new product costs will save 307o ofthe accountant's

($100,000) time.
b. An incentive eamings system will save 40% of the payroll clerk's ($60,000) time.
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20.7.

Required
As a board member, which of the benefits can you defend as relevant to the system's cost

justification? Calculate how much XYZ will save with the IIew system'' 
i 6MAC Examitation, adaPted)
I

Th+ foflowing list presents specific project activities and their scheduled starting and

cortrplelion tlmes: 
,
!

ActiYity Starting bate Ending Date

I e ran.5, Feb g

B Jan.5 Jan. 19

C l^n.26 Feb.23

D Mar. 2 M$.23
E :]Mrtr,2 Mar. 16

F Feb. 2 Mar' 16

c Mar. 30 APr. 20

H Mar.23 APr.27

Required
a. Using a format similar to that in Figure 20-3, prepare a Gantt chart for this project'

Assume that each activity starts on a Monday and ends on a Friday'

b. Assume that today is February 16 and that activities A and B have been completed' C

is half completed, F is a quarter completed, and the other activities have not

commencei. Record this information on your Gantt chart ls the project behind sched-

ule, on schedule, or ahead of schedule? Explain'

c.DiscusstherelativemeritsoftheGalttchartandPERTasprojectplanningand
control tools. \

20.8. Recent years have brought an explosive growth in eleckonic communication Laptops'

netbooks, e-readers, personal digital assistants, sophisticated cell pltones' fax machines'

e-mail, teleconferencing, ofEce productivity software' and sophisticated management

information systems have changed the way information is received' processed' and

transmitted. *ith the decreasing costs of computer equipment and the inqeasing powel

of automation, the full impact o1computerization has yet tt' be felt Although the devel-

opment of computer applications is directed at being user friendly or user oriented' the

integration of comput"a. inro tf," o,g*i'ation has h-ad both posiive and negative effects '

on employees. ' ':_

Required
a, Describe the benefits companies and employees receive from electronic

communications.
b. Discuss the organizational impact of introducing new electronic communication

systems.

c. dxplain ( I ) why an employee might resist the inaoduction 
-of 

electonic communica-

tion ,yst"*t nna 1Z; the steps an organization can take to alleviate this resistance'

( C M A Examination, ada1ted )

20.9. PWR manufactures precision nozzles for fire hoses. Ronald Paige, an engineel' started

the corporation and it has expedenced steady Srowth' RePorting to Ronald are six vice

presidents representing marlieting, production, research and development' infomation

services, finance, and human resouices' The information services departune$l was estab-

lished last year when PWR began developing a new information system consisting of'a

server connected to each employee's personal computer' The rcs can download and ''

upload data to the server PWR is stili clesigning and developing applications for its new

system. Ronald received a lotter from the external auditor and called a meeting with his

vice presidents to review the recommendatioo that PWR form an information systems

steering committee '
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Rgquired
a. Explain why the auditors would recommend an information systems steering

committee, and discuss its specific responsibilities. What advantages can the
committee offer PWR?

:r b. Id+rdfy the PWR managers most likely to servo on the committee. (CMA
- Exfimination. adapted)

l

20.10. Businesses often modifu or replace their financial information system to keep pace

with their growth and take advantage of improved IT. This requires a substantial time
and resource commitment. When an organization changes its AIS, a systems analysis

takes place.

Required
a. Explain the purpose and reasons for surveying an organization's existing system.

b. Explain the activities commonly perfomed dudng systems analysis.
c. Systems analysis is often performed by a project team composed of a systems

analyst, a management accountant, and other knowledgeable and helpful people.

What is the management accountant's role in systems analysis? (CMA

Examination, addpted)

20.11r 'Don Richardson, JEM Corporation's vice president of marketing, is part of a

- management team that for several months has been discussing plans to develop a new- 
line ofbusiness. Rumors about the major organizational changes that may be required

to implement the stategic plan have been circulating for months.

, Several employe6s who are anxious about the expected changes confronted Don.

The sales manager said, "It is imperative that we speak to you right away. The

employees are very apprehensive about the proposed changes. and their job perform-

ance has slacked off." The accounting manager added, "That's right. My staff are

asking me all sorts of questions about this new line ofbusiness, and I don't have any

answerE for them. They're not buying the 'We will make an official announcement

soon'line any longer. I suspect that some of them are already looking forjobs in case

the department changes phase out their positions."
lmplementing organizational change is one of the most demanding assignments

an executive faces. It has been suggested that every change requires three steps:

unfreezing the current situation, implementing the change, and refteezing the effected

change. This view, however, lacks the specific details leeded by an operating manager

who must initiate the change.

Required
a. Explain why employees resist organizational change.

b. Discuss ways JEM Corporation can alleviate employee resistance to change. (CMA

' Examination,adapted)

20.12. Remnants, Inc., with headquarters in St. Louis, manufactures designer clothing. The

company markets and services its products by region, with each functioning as a profit
center. Each region has a manager, an accounting department, a human resources

department, and several area offices to market and service the products. Each area

office has sales, service, and administratiYe depal:tments whose managers report to an

area manager.

The New York area office departed ftom the standard organizational stmcture

by establishing a branch office to market and service the firm's products in Boston.

A branch manager who reports dircctly to the New York area manager heads the

local office.
The Boston branch manager is encouraging the New York area manager to

considei a new information system to handle the local branch's growing information
needs. The New York area manager and the eastem region manager want to establish a

project team with employees fiom the region, area, and branch office. The team will
assess the information needs at the Boston branch office and develop system
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recornmendations. The following employees have been appointed to the project team,
with Keith Nash as chairperson:

Eastern Region Oflice
Kurt Johnson, Budget Supervisor
Sally Brown, Training Director

New York Area OIfice
Keith Nash, Administrative Director

Boston Branch
Heidi Meyer, Branch and Sales Manager
Bobby Roos, Assistant Branch and Service Manager
Joe Gonzalez, Salesperson
Juana Martinez, Serviceperson

Required
a. Project team members coniribute their skills to help accomplish a given objective.

Characteristics of group members can influence the functioning and effectiveness
of a project team. Identify some of these chamcteristics.

b. Given the team's composition, what sources of conflict can you see arising among
its members? Do you think the group will succeed in its objective to develop an IS
for the Boston branch office? Why or why not?

c. What contribution would a budget supervisor make in a project team?

20.13. Managers at some companies face an ongoing systems development crisis: IS depart- -

ments develop systems that businesses cannot or will not use. At the heafi of the prob-
lem is a "great divide" that separates the world ofbusiness and the world ofIS. Few
departments seem able or ready to cross this gap.

One reason for the crisis is that many companies are looking for w\ays to irnprove
existing, out-of-date systems or to build new ones. Another is the widespread use of
Pc-based systems that have spawned high user expectations that IS departments arc not
meeting. Users seek more powerful applications than ale available on many older
systerns.

The costs of the great divide cart be devastating. An East Coast chemical company
spent over $1 million on a budgeting and contlol system that was never used. The sys-

tems department's expertise was technical excellence, not budgets. As a result, the new,

system completely missed the mark when it came to meeting business needs, A
Midwestern bank used an expensive computer-aided software engineering (CASE)
tool to develop a system that useru ignored because there had been no design planning.

A senior analyst fq the bank said, "They built the system right; but unfortunately they
didn't build the right system."

Required
a. What is the great diyide in the systems development process? What causes the gap?

b. What would you suggest to solve this information crisis?
c. Discuss the role a systems designer, business manager, and end user can take to

narrow the great divide.
d. Who plays the most vital role in the effective development of the system?

20.14. Joanne Grey, a senior consultant, and DavidYoung, ajunior consultant, are conducting
a systems analysis for a client to determine the feasibility of integrating and automat-
ing clerical functions. Joanne had previously worked for the client, but David was a.

recent hire. :
The first moming on thejob, Joanne directed David to interview a departmental

supervisor and learn as much as possible about department operations. David into-
duced himself and said, "Your company has hired us to study how your department
works so we can make recommendations on how to improve its efficiency md lower
its cost. I would like to interview you to determine what goes on ill your department,"
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David questioned the supervisor for 30 minutes but found him to be uncoopera-
dve. David gave Joanne an oral report on how the interview went and what he leamed
about the departrnent.

Required
Describe several flaws in Dalid's approach to obtaining information. How should this
task have been performed?

Audio Visual Corporation (AVC) manufactures and sells
visual display equipment. Headquartered in Boston, it has
seven sales offices with nearby warehouses that carry its
inventory of new equipment and replacement parts. AVC has a
depafimentalized manufacturing plant with assembly, mainte-
nance, engineering, scheduling, and cost accounting depart-
ments as well as several component parts departments.

When -management decided to upgrade its AIS, they
installed a mainframe at headquarters and local area networks
at each sales ofiice. The IS manager and four systems analysts
were hired shortly before they iltegrated the new computer
and the existing AIS. The other IS employees have been with
the company for years.

During its early years, AVC had a centratized decision-mak-
ing organization. Top management formulated all plans and
directed all operations. As the company expanded, decision
making was decenaalized, although data processing was highly
centralized. Departmelts coordinated thei plans with the cor-
porate ofnce 6ut had the freedom to develop their own sales
progmms. However, information problems developed, and the
IS department was asked to improve the company's informa-
tion processing system once the new equipment was installed.

Before acquiring the new computer, the systems analysts
studied the existing AIS, identified its weaknesses, and designed
applications to solve them. In *re 18 months since the new equip-
ment was acquircd, the following applications were redesigned
or developed: payroll, production scheduling, financial statement
preparation, customer bilting, raw materials usage, and finished
goods inventory. The departments affected by the changes were
rarely,consulted until the system was operational.

Recently the president stated, "The systems people are doing
a good job, and I have complete confidence in their work. I talk
to them Aequendy, and they haye encountered no difhculties in
doing their work. We paid a lot of money for the new equipment,
and the systems people certainly cost enough, but the new
equipment and new IS staff should solye all our problems."

Twq additional conversations regarding the new AIS took
place-

BILL TAYLOR, IS MANAGER AND JERRY ADAMS, PLANT
MANAGER

JERRY: Bill, you're trying to run my plant for me. I,m the
managel and you keep interfering. I wish you would mind
your own business.

BILL: You've got ajob to do, and so do I. As we analyzed the
information needed for production scheduling and by top man-
agement, we saw where we could imprcve the workflow. Now
that the system is operational, you can't reroute work and
change procedures, because that would destroy the value of the
information we're processing. And while I'm on that subject, we
can't trust the information we're getting from production. The
documents we receive from production contain a lot of errors.

JERRY: I'm responsible for the efficient operation of
production. I'm the best judge of production effrciency. The
system you installed reduced my workforce and increased the
workload of the remaining employees, but it hasn't improved
anything. In fact, it might explair the high error rate in rhe
documents.

BILL: This new computer cost a lot of money, and I'm try-
ing to make sure the company gets its money's worth,

jERRY ADAMS, PLANT MANAGER AND TERRY WILI-IAM5,
HUMAN RESOURCES MANAGER

JERRY: My best production assistant, the one I'm grooming
to be a supervisor, told me he was thinking of quitting. When I
asked why, he said he didn't enjoy the work anymore. He's not
the only one who is unhappy. The supewisors and department
heads no longer have a voice in establishing production sched-
ules. This new computer system took away the contdbution we
made to company planning and direction. We're going back to
when top management made all the decisions. I have more
production problems now than I ever had. It boils down to my
management team's lack of interest. I know the problem is in
my area, but I thought you could help me.

TERRy: I haye no recommendations, but I'ye had similar
complaints from purchasing and shipping. We should explore
your concems during tomorrow's plant management meeting.

ANSWER THE FOLLOWING QUESTIONS:

1. Identify the problems the ne)v computer system created,
and discuss what caused them.

2. How could AVC have avoided the problems? How can they
prevent them in the future?

(C MA Examination, adaptettl



PART V . THE SYsTEMS DEVELOPMENT PROCESS

AIS 
'N 

ACI'ON SOLUTIONS
O,uiz Key

b. increase productivity [Using computers in anAIS can automate repetitive tasks,
which allows more work to be done in the same amount of time. This increases
productivity.l

c, keep up with business growth [As a company grows, its old system will likely not be
able to handle the increase in demand and thus will require changes to the AIS to
accommodate the growth.l

d. downsize compaty operations [A smatler company requires a smallerAIS. For
instance, downsizing may prompt a company to move from centralized decision mak-
ing to decentralized decision making. As a result, the AIS would most likely shift from
using a mainframe computer to a set of networked workstations.l

)e. All of the above are reasons why companies change an AIS. [Correct.]

2. Which of the following is the planning technique that identifies implementarion activiries
and their relationships, constucts a retwork of arrows and nodes, and then determines th,e

critical path through the network?
a. Gantt chart Uncorrect. A Gantt chart is a bar chart that displays dates and stages of

completion for each project task. See Figure 20-3.1

) b. PERT diagram [Correct.] \
c. physical model [Incofiect. A physical model illustrates how a system functions. It

describes document flows, computer processes, equipment used, and other physical
elements of the system.l

d. data flow diagram Uncorect. A data flow diagram is used to documelt a system with
four basic symbols-i.e., squares, circles, parallel lines, and arrows.l

3. The purchasing department is designing a new AIS. Who is best able to determine depart-
mental information requirements?
a. steering committee [Incorrect. The steering committee is a highlevel executive cpm-

mittee that oversees the function of the information system; they pobably do not-
understand the purchasing department's information requirements.l

b. controller [Incorrect. The contoller is the manager of the accounting department and
probably does not understand all of the purchasing department's information require-
ments.l

c, top management Uncorrect. Top management in such cases should provide direction
and resources, not detailed analysis ofthe purchasing department's information
requirements.l

) d. purchasing department [Correct. The people who will actually be using the new
system are in the best position to determine the system's information rcquirements.l

4. Which of the following is the correct order of the steps in systems analysis?
a. initial investigation, determination of information needs and system requiremenrs,

feasibility study, system suryey [Incorect. See Figure 20-4.]
b.determinationofinformationneedsandsystemIequirements,systemSurvey,

feasibility study, initial investigation [Incorrect. See Figure 20-4.]
c. system survey, initial investigation, determination of information needs and system

requirements, feasibility study Uncorrect. See Figure 20-4.1
) d. initial investigation, system survey, feasibility study, determination of information

needs and system requirements [Correct. See Figure 20-4.] t
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system will consist of, how it will b€ developed, who will deyelop it, how needed
resources will be acquired, and its overall vision?
a, steering committee agenda [Incorrect- The steering committee,s agendE would

.- involye discussing all aspects ofthe information system, notjust systein-. developmenr..l 
I

) b. masler plan [Correcr.'l 
I

c. systems development life cycle [Incorrect. The systems development li4e cycle is not a
long-range plarming documelt but a conceptual framework that applies to systems
development in general.l 

I

d. project development plan Uncorect. The project development plan is used for individ-
ual projects. It includes such items as cosVbenefit analyses, developmental and opera-
tional requirements, and a schedule of activities for developing and operatirg the new
system.l

6. Resistance is often a reaction to the methods of instituting change rather than to change itself.
> a. true [Correct. Although change is generally difhcult, the way change is instituted can

either facilitate the change or hinder the change.l
b. false [Incorrect.]

7. . Increased error rates, disruptions, and sabotage are examples of which of the following?
) a. aggression lCorrect. These are classic symptoms af aggression as a reaction to

'- change.l
. b. avoidance [Inco[ect. Avoidance is best illustated by the statement that if a person
. does not use the new system, maybe it will go away.l

c. projection [Incorect. Projection refers to blaming all problerns on the new system.]
d. payback [Incorrect. Payback is an economic feasibitity metric.]

8. What is often the most significant problem a company encounters in designitg,
developing. and implementing a sysrem?

) a. the hu an element [Correct. A system will fail without the support ofthe people it
is designed to serve-for a variety of reasons, including fear of change, poor
communication and training, disruption of work, and lack of top-management

' support.l
b. technology Uncorect. The technology a system employs is normally tested for func-

tionality prior to its implementation in a new system.l
c. legal challenges Uncorect. With proper system planning aIId design, systems can meet

all laws and regulations.l
d, planning for the new system Uncorrect. Prcper planning can actually prevent problems

from occurring.l

9. Determining whether the organizatio[ has accass to people who can design, implement,
a d opemte the proposed system is referred to as which of the following?
a. technical feasibility Uncorrect. Technical feasibility refers to whether the system can

be developed and implemented with existing technology.l
L b. operational feasibility [Conect. Operational feasibility refeff to whether the

organization and its people can actually design, implement, and operate the system.l
c. legal feasibility [Incorrect. Legal feasibility refers to whether the system complies with

ali applicable laws and regulations.l
d. schedutng feasibility flncorlect. Scheduling feasibility refers to wherher the system

can be analyzed, planned, designed, and implemented in the time allocated.l
e. economic feasibility Uncorect. Economic feasibility refers to whether the system's

benefits outweigh its costs.l

. 10. Which of the following is NOT one of the tangible or inrangible benehts a compary
might obtain from a new system?
a. cost savings [Although this answer is correct, there are other corect answeru.

Automated systems can reduce clerical costs, as well as other related costs.l

629



630

I

I

I

PART V . THE SYSTEMS DEVELOPMENT PROCESS

b. improved customer service and productivity lAlthough this answer is correct, there are

other corect answers. New systems can integrate data from several sources to provide
fast, reliable information to assist customers and increase productivity.l

c. improved decision making [Although this answer is correct, there lre other conect
answers. Better information gready increases the likelihood of bettbr decisions.l

d. improved data processing [Although this answer is correct, there a1e other correct
answefi. Better-designed systems using newer technology improvd data processing

and reduce the likelihood of human error
)e. All are benefrts of a new system. [Correct.] 

i

Comprehensive Problem Solution
.

a. What is the executive-level committee commonly called" who typically serves on it, and what
is its primary function?

An information systems steering committee, which plans and oversees the IS function, con-
siss of highJevel management people, such as the controller and systems and user-depaftnent
management. The committee ses IS policies; ensures top-management participation, guidance,

and control; and facilitates the coordination and inte$ation of systems activities.

b. Who typicolly serves on the project development team?

The project development team includes systems analysts, systems specialists, manage$,
accountants, systems auditors, and users.

c. What steps would the deveLopment team take duing system analysis?
RSSA s development team will do an initial assessment of management's plans for mov-

ing the help desk. They will survey the existing system to detemine what it does. what the

company should continue to use, and what should be changed for the new sistem. They will
complete a feasibility analysis to determine the technical, operational, Iegal, scheduling, and

economic feasibility of the new system. Then the team will detemine the system's informa-
tion needs and requirements. Lastly, the team will prepare a systems analysis report.

d. Why do you think the server and data tapes were damaged?

Change is usually diffrcult for people and organizations. When operations are out.
sourced, employees can lose their jobs. Apparently, some employees exhibited aggrcssiYe

behavior towad the new system.

e.Calculatethefollowin8capitalbud8etingmetricsforRSSA,soutsourcin8plan:

l. payback period
2. net present value (NPV)
J. intemal rate of retum (IRR)

Table 20-9 summarizes the cash spent or saved each year of RSSA s proposed project. The

initial contmct payment and the lease cancellation penalty occur at the beginning of the project,
refened to as year 0. For simplicity's sake, we assume cash flows take place at the end of the
year. For years I through 5, the $525,000 expenditure for operations, the $750,000 personnel

savings, and the $360,000 lease cancellation savings are entered. The last line of Table 20-9

shows the net cash flows for each period, which are total cash inflows less total cash oudlows.

1 Payback

The payback period is when cash inflows equal cash outflows. Table 20-10, which shows cumu-
lative net cash flow totals, indicates that breakeven occurs during year 4. To determine how far
into year 4, divide year-3 negative cumulative cash flows of $145,000 by year-4 net cash flowsif
$585,000. it took 259o of the year (145,000/585,000), or 3.25 years, to get to payback.

2 Net present value
Payback period does not take into consideration the time value of money (a dollar reccived today
is worth more than the same dollar received a year from now). The net present value (NPV)
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lechniques takes the time value of money into consideration by using the company,s cost of
capital, cated its discount rate. This rate is the company,s average cost'of borrowing capital.

Net present value is calculated by multiplying each year's net cash flow by a diicount factor
calculated using the fo, rmuta 1(1+r)2, where r = the company,s discount rate and n = the number
o-f time periods bet#een time 0 and the designated cash flow. For example, lif the cash flow
rilcurred at the end of year 4, z would equal 4. The discount factor is cal;hded ro. eact time
period and mulriplied by the net cash flow for thar period. when all net cash hows have been
discounted to rheir prfsent value, rhey are totaled to determine the project,s NpV.

As a practical maher, most people do not use the formula to make the calculations, but rather
use a business calcu'lator or the NFV function in Microsoft Excel.

kojects with a pbsitive NPV eam an estimated retum in excess of the company,s discount
rate and are financially feasible. projects with a negative NPV are usually rejected. As shown in
Table 20-1 1, RSSA s NPV is $262,100 and the project would likely be acceptable to management.

3 lnternal rate of return
The NPV calcuiation does not calculate ar estimated rate of retum. This limitation is resolved by
calculating an intemal rate of retum (IRR), which is the discoult rate r.hat produces a NPV oi
zero. Calculating an IRR is a trial-and-error process of changing the discount rate until NpV
equals zero.--Because this is so tedious, IRR is usually calculated using a business calculator or
the IRR fur;tion in a spreadsheet progmm. The internal rate of return ior this proj ectis 16.35?o
(roudded).

TABLE 2O-9 Cash Flows for RSSA
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Year

CASH OUTFLOWS

Initial Contract
Lease Cancellation Penaltv
Center Operatibns Cost
Total Cash Ouulows

CASH INFLOWS
- Persontrel Savings

Lease Cancellation Savings
Total Cash IDflows

NET CASII FLOWS

-$1,750,000
-$150,000

-$1900.000

$s

-$l-900.000

-$525,000

-$525,1100

$7s0,000
$360,000

$ !,110,0a0

$5!4000

-$525,000

-1525.000

$750,000

$360,000
$r.r 10.@q

$585.000

-$525,000
*$52s.000

$750,000
$360,000

$l.t 10.000

$585.000

-$525,000
-$525.000

$750,000
$360,000

$l-110.000

$s85.000

-$525,000
-$525.000

$750,000
$360,000

$1-!!0,00a

$585:000

TABLE 20-10 Payback for RSSAs proposed project

Year

Net Cash Flows

CumulatiYe Cash Flows

Payback

-$1,900,000

-$ r,900,000

3.25 yean or 3 years, 3 months

$585,000 $585,000

-$1,315,000 +730,000

$585,000 $585,000 $585,000

-$145,000 $440,000 $1,025,000

TABLE 20-11 The Net Present Value of RSSA,S proposed proiect

NET CASH FLOWS
Present Value Factors

Pr€selt Value Amounts

Net PreseDt Value

IRR

-$ 1,900,000

I

+1,900,000

$262,103

t6.351o

$585,000

0.9009

$527,027

$585,000

0.81l6

$474,186

$s85,000

0.7312

$427,752

$585,000

0.6587

$385,340

$585,000

0.5935

$347,198


