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1.1 Why Information Systems?

Today it is widely recognized that information €yss knowledge is essential for managers because mos
organizations need information systems to survive@osper. Information systems can help companies
extend their reach to faraway locations, offer peaducts and services, reshape jobs and work fland,
perhaps profoundly change the way they conduchleasi

The Competitive Business Environment and the Emerging Digital Firm

Four powerful worldwide changes have altered trerimss environment. The first change is the emesgen

and strengthening of the global economy. The secbadge is the transformation of industrial ecoresmi
and societies into knowledge- and information-basaslice economies. The third is the transformation
the business enterprise. The fourth is the emeegehthe digital firm. These changes in the busines
environment and climate, summarized in Table 1esep number of new challenges to business firmis an

their management.
Table 1-1

Globalization

Management and control in a global
marketplace

Competition in world markets
Global work groups
Global delivery systems

Transformation of I ndustrial
Economies

Knowledge- and information-based
economies

Productivity
New products and services

Knowledge: a central productive and
strategic asset

Time-based competition

Shorter product life

Turbulent environment

Limited employee knowledge base

The Changing Contemporary Business Enmient

Transformation of the Enterprise

Flattening
Decentralization
Flexibility

Location independence

Low transaction and coordination
costs

Empowerment
Collaborative work and teamwork

Emergence of the Digital Firm

Digitally enabled relationships with
customers, suppliers, and employees

Core business processes accomplished
via digital networks

Digital management of key corporate
assets

Rapid sensing and responding to
environmental changes



Emer gence of the Global Economy

A growing percentage of the American economy—aheémadvanced industrial economies in Europe and
Asia—depends on imports and exports. Foreign tiaol, exports and imports, accounts for more tfan 2
percent of the goods and services produced in thied)States, and even more in countries suchpzsJa
and Germany. Companies are also distributing castbss functions in product design, manufacturing,
finance, and customer support to locations in otleantries where the work can be performed more cos
effectively. The success of firms today and infiitare depends on their ability to operate globally
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Figure 1-1 The Growth of the Information Economy

Since the beginning of the twentieth century, tinitédl States has experienced a steady
decline in the number of farm workers and blueasolVorkers who are employed in
factories. At the same time, the country is expeiigg a rise in the number of white-collar
workers who produce economic value using knowleatgkinformation.

SourcesU.S. Department of Commerce, Bureau of the Cer&tagistical Abstract of the
United States, 200,able 669 andlistorical Statistics of the United States, Coldnia
Times to 1970Yol. 1, Series D 182-232.

Today, information systems provide the communicasind analytic power that firms need for conducting
trade and managing businesses on a global scatraBing the far-flung global corporation—
communicating with distributors and suppliers, apiag 24 hours a day in different national enviremts,
coordinating global work teams, and servicing laoad international reporting needs—is a major massn
challenge that requires powerful information systesponses.

Globalization and information technology also briveyv threats to domestic business firms: Because of
global communication and management systems, cessomow can shop in a worldwide marketplace,
obtaining price and quality information reliably Bdurs a day. To become competitive participants in
international markets, firms need powerful inforroatand communication systems.

Transformation of Industrial Economies

The United States, Japan, Germany, and other nmajostrial powers are being transformed from indaist
economies to knowledge- and information-based semtonomies, whereas manufacturing has been
moving to low-wage countries. In a knowledge- arfdrimation-based economy, knowledge and
information are key ingredients in creating wealth.

The knowledge and information revolution begarhatturn of the twentieth century and has gradually
accelerated. By 1976 the number of white-collarkeos employed in offices surpassed the numberrof fa
workers, service workers, and blue-collar workenpl®yed in manufacturing (see Figure 1-1). Todagsim
people no longer work on farms or in factoriesibatead are found in sales, education, healthbaires,
insurance firms, and law firms; they also provideihess services like copying, computer programpong
making deliveries. These jobs primarily involve &iog with, distributing, or creating new knowledged
information. In fact, knowledge and information warow account for a significant 60 percent of the
American gross national product and nearly 55 perekthe labor force.



Knowledge and information are becoming the fourmhator many new services and products. Knowledge-
and information-intense products such as compuatereg require a great deal of knowledge to produce.
Entire new information-based services have sprymguch as Lexis, Dow Jones News Service, and
America Online. These fields are employing milliaigeople. Knowledge is used more intensivelyhin t
production of traditional products as well. In gngomobile industry, for instance, both design and
production now rely heavily on knowledge and infatian technology.

In a knowledge- and information-based economy,rimétion technology and systems take on great
importance. Knowledge-based products and servicgieat economic value, such as credit cards, aylern
package delivery, and worldwide reservation sysiemesbased on new information technologies.
Information technology constitutes more than 7@eet of the invested capital in service industsigsh as
finance, insurance, and real estate.

Across all industries, information and the techgglthat delivers it have become critical, stratexgsets

for business firms and their managers (Leonardd®art995). Information systems are needed to op&mi
the flow of information and knowledge within theganization and to help management maximize thédirm
knowledge resources. Because employees' prodydiisfiends on the quality of the systems servinignthe
management decisions about information technologidtically important to the firm's prosperitydn
survival.

Transformation of the Business Enterprise

There has been a transformation in the possilsilibe organizing and managing the business enserpri
Some firms have begun to take advantage of theseassibilities.

The traditional business firm was—and still is—ararchical, centralized, structured arrangement of
specialists that typically relied on a fixed sesté#ndard operating procedures to deliver a masduped

product (or service). The new style of business fs a flattened (less hierarchical), decentralifiedible
arrangement of generalists who rely on nearly imistdormation to deliver mass-customized prodacid
services uniquely suited to specific markets ot@usgrs.

The traditional management group relied—and siles —on formal plans, a rigid division of laband
formal rules. The new manager relies on informahewiments and networks to establish goals (ratiean t
formal planning), a flexible arrangement of teamd andividuals working in task forces, and a custom
orientation to achieve coordination among employ&be new manager appeals to the knowledge, legrnin
and decision making of individual employees to eaguoper operation of the firm. Once again,
information technology makes this style of managenpessible.

The Emerging Digital Firm

The intensive use of information technology in bass firms since the mid-1990s, coupled with eguall
significant organizational redesign, has createdctinditions for a new phenomenon in industrialetge—
the fully digital firm. The digital firm can be daekd along several dimensions. A digital firm issamhere
nearly all of the organization&gnificant business relationshipsth customers, suppliers, and employees
are digitally enabled and mediaté€tbrebusiness processare accomplished through digital networks
spanning the entire organization or linking mukipkganizations. Business processes refer to iheen
manner in which work is organized, coordinated, fmmtised to produce a valuable product or service.
Developing a new product, generating and fulfillangyorder, or hiring an employee are examples of
business processes, and the way organizations atisbrtheir business processes can be a source of
competitive strength. (A detailed discussion ofibess processes can be found in Chapteféy)corporate
assets—ntellectual property, core competencies, finan@ad human assets—are managed through digital
means. In a digital firm, any piece of informati@guired to support key business decisions is aviailat
any time and anywhere in the firm. Digital firmsnse and resporid their environments far more rapidly
than traditional firms, giving them more flexibifito survive in turbulent times. Digital firms offe
extraordinary opportunities for more global orgatian and management. By digitally enabling and



streamlining their work, digital firms have the potial to achieve unprecedented levels of profitgand
competitiveness.

Digital firms are distinguished from traditionatrfis by their near total reliance on a set of infation
technologies to organize and manage. For managdrigial firms, information technology is not sitgma
useful handmaiden, an enabler, but rather it itie of the business and the primary managemeht to

There are very few fully digital firms today. Yegarly all firms—especially larger traditional firmsare
being driven in this direction by a number of besis forces and opportunities. Despite the recestingen
technology investments and Internet-only businegsess are continuing to invest heavily in infortioen
systems that integrate internal business procesgkbuild closer links with suppliers and custom@isco
Systems, described in the chapter ending case,studgse to becoming a fully digital firm, usihgernet
technology to drive every aspect of its businesscter & Gamble, described in the chapter opening
vignette is another digital firm in the making.

Moving from a traditional firm foundation towarddggital firm requires insight, skill, and patien@s=e the
chapter ending case study). Managers need to figémé challenges facing their firms; discover the
technologies that will help them meet these chglsnorganize their firms and business processe&éo
advantage of the technology; and create managepmacgdures and policies to implement the required
changes. This book is dedicated to helping manggesare for these tasks.

What isan Information System?

An information system can be defined technicallpa®t of interrelated components that collect (or
retrieve), process, store, and distribute inforomato support decision making, coordination androbin

an organization. In addition to supporting decisioaking, coordination, and control, informationtgyss

may also help managers and workers analyze problésumlize complex subjects, and create new prsduc

Information systems contain information about sigant people, places, and things within the orgatibn
or in the environment surrounding it. By informative mean data that have been shaped into a fatnsth
meaningful and useful to human beings. Data, iriregh are streams of raw facts representing events
occurring in organizations or the physical enviremibefore they have been organized and arranged in
form that people can understand and use.

A brief example contrasting information to data rpagve useful. Supermarket checkout counters nng u
millions of pieces of data, such as product ides#tfon numbers or the cost of each item sold. Suetes
of data can be totaled and analyzed to provide mghr information such as the total number of lestof
dish detergent sold at a particular store, whiends of dish detergent were selling the most rgpitthat
store or sales territory, or the total amount spenthat brand of dish detergent at that storal@ssegion
(see Figure 1-2).



Data Information

Figure 1-2 Data and Information

Raw data from a supermarket checkout counter cammdoessed and organized in order to
produce meaningful information such as the tot#l sades of dish detergent or the total
sales revenue from dish detergent for a speciiesir sales territory.

Three activities in an information system produweinformation that organizations need to makesilaas,
control operations, analyze problems, and createpmeducts or services. These activities are input,
processing, and output (see Figure 1-3). Inputucaptor collects raw data from within the organaabr
from its external environment. Processing convitsraw input into a more meaningful form. Output
transfers the processed information to the people will use it or to the activities for which it ivbe used.
Information systems also require feedback, whiabuiput that is returned to appropriate membethef
organization to help them evaluate or correct tipeii stage.

ENVIRONMENT
W\lﬂt Customers

ORGANIZATION 3

INFORMATION SYSTEM

Processing
Classify
Arrange
Calculate

Feedback

Figure 1-3 Functions of an information system

An information system contains information aboubaganization and its surrounding
environment. Three basic activities—input, proaegsand output—produce the
information organizations need. Feedback is outgtuirned to appropriate people or
activities in the organization to evaluate andmetihe input. Environmental factors such|as
customers, suppliers, competitors, stockholders ragulatory agencies interact with the
organization and its information systems.




In Procter & Gamble's point-of-sale system, the iguut consists of the item identification numkiggm
description, and amount of each item sold along wie retailer's name and identification number. A
computer processes these data by comparing therdmbeach item sold to the historical sales patter
that item to determine if the item might soon beafistock. The system then sends alerts over ctergpu
and wireless devices to appropriate store persdaamebrder the item, which become the system asitpu
The system thus provides meaningful informatiochsas lists of what retailer ordered what iteme, tttal
number of each item ordered daily, the total hundberach item ordered by each retailer, and itdrat t
need to be restocked.

Our interest in this book is in formal, organizati computer-based information systems (CBIS)tlikese
designed and used by Procter & Gamble and its imwest) suppliers, and employees. Formal systems rest
on accepted and fixed definitions of data and pfoces for collecting, storing, processing, dissetng,

and using these data. The formal systems we desicrithis text are structured; that is, they opeenat
conformity with predefined rules that are relativigked and not easily changed. For instance, [eratt
Gamble's point-of-sale system requires that akiardhclude the retailer's name and identificatiomber

and a unique number for identifying each item.

Informal information systems (such as office gosspwvorks) rely, by contrast, on unstated rules of
behavior. There is no agreement on what is infdomabr on how it will be stored and processed.hSuc
systems are essential for the life of an orgarmmmatbut an analysis of their qualities is beyorelgbope of
this text.

Formal information systems can be either compusset or manual. Manual systems use paper-and-pencil
technology. These manual systems serve importaasnéut they too are not the subject of this text.
Computer-based information systems, in contralt,oe computer hardware and software technology to
process and disseminate information. From thistpoinwhen we use the teinformation systemsye are
referring to computer-based information systems-m#drorganizational systems that rely on computer
technology. The Window on Technology describes sohtke typical technologies used in computer-based
information systems today.

Although computer-based information systems usepciben technology to process raw data into
meaningful information, there is a sharp distineti®tween a computer and a computer program oorbe
hand, and an information system on the other. Eleid computers and related software programshere t
technical foundation, the tools and materials, oflern information systems. Computers provide the
equipment for storing and processing informatioom@uter programs, or software, are sets of opratin
instructions that direct and control computer pssagg. Knowing how computers and computer programs
work is important in designing solutions to orgatianal problems, but computers are only part of an
information system. A house is an appropriate analblouses are built with hammers, nails, and wbadl,
these do not make a house. The architecture, desging, landscaping, and all of the decisioas libad to
the creation of these features are part of thedhans are crucial for solving the problem of puftanroof
over one's head. Computers and programs are th@éamails, and lumber of CBIS, but alone they cann
produce the information a particular organizatieeds. To understand information systems, one must
understand the problems they are designed to dbieie,architectural and design elements, and the
organizational processes that lead to these sphitio

A Business Per spective on I nformation Systems

From a business perspective, an information sy&em organizational and management solution, based
information technology, to a challenge posed byaimronment. Examine this definition closely bexait
emphasizes the organizational and managerial natunéormation systems: To fully understand
information systems, a manager must understanirti@ger organization, management, and information
technology dimensions of systems (see Figure Iid }tlaeir power to provide solutions to challenges a
problems in the business environment. We refehitoliroader understanding of information systentsch
encompasses an understanding of the managemeaotgarndzational dimensions of systems as well as the
technical dimensions of systems as informationesystliteracy. Information systems literacy includes



behavioral as well as a technical approach to stgdpformation systems. Computer literacy, in cast,
focuses primarily on knowledge of information teclugy.

Figure 1-4 Information systems are more than coerput

Using information systems effectively requires aderstanding of the organization,
management, and information technology shapingyaeems. All information systems can
be described as organizational and managemenis@ub challenges posed by the
environment.

Review the diagram at the beginning of the chapthich reflects this expanded definition of an
information system. The diagram shows how Proct&ainble's Web site, intranet, and sales and
replenishment systems solve the business challgngeing a mature business with inefficient bussnes
processes. The diagram also illustrates how managetechnology, and organization elements work
together to create the systems. Each chapterofdki begins with a diagram similar to this onééfp you
analyze the chapter opening case. You can usdi#tgsam as a starting point for analyzing any infation
system or information system problem you encouriee. Manager's Toolkit provides guidelines on how t
use this framework for problem solving.

Organizations

Information systems are an integral part of orgations. Indeed, for some companies, such as credit
reporting firms, without the information systemri@vould be no business. The key elements of an
organization are its people, structure, operatnoggdures, politics, and culture. We introduce ¢hes
components of organizations here and describe thegmeater detail in Chapter 3. Organizations are
composed of different levels and specialties. Tsiurctures reveal a clear-cut division of labompé&tts are
employed and trained for different functions. Th&an business functions, or specialized tasks ped
by business organizations, consist of sales an#letiag, manufacturing and production, finance,
accounting, and human resources (see Table 1-2).



Table 1-2 Major Business Functions

Function Purpose

Sales and marketing Selling the organization'slycts and services
Manufacturing and productionProducing products and services

Finance Managing the organization's financial tas@ash,
stocks, bonds, etc.)

Accounting Maintaining the organization's finameicords (receipts,
disbursements, paychecks, etc.); accounting fofidine
of funds

Human resources Attracting, developing, and maintaining the orgatizn's

labor force; maintaining employee records

Chapter 2 provides more detail on these businexgifuns and the ways in which they are supported by
information systems. Each chapter of this text wowcludes with a Make IT Your Business section
showing how chapter topics relate to each of ti@setional areas. The section also provides pagseus
in each chapter where these functional exampleb®edaund. Icons placed next to these functionalri®ss
examples in the chapter-opening vignettes, Windawb@xes, chapter ending case studies, and in tie bo
of the chapters will help you identify them.

An organization coordinates work through a struedunierarchy and formal, standard operating praesdu
The hierarchy arranges people in a pyramid straabirising authority and responsibility. The upjsarels
of the hierarchy consist of managerial, profesdicenad technical employees, whereas the lower sevel
consist of operational personnel.

Standard operating procedures (SOPs) are fornmed thiat have been developed over a long time for
accomplishing tasks. These rules guide employeas/ariety of procedures, from writing an invoioe t
responding to customer complaints. Most procedaregormalized and written down, but others are
informal work practices, such as a requiremengtarn telephone calls from co-workers or custoniée,
are not formally documented. The firm's businesegsses, which we defined earlier, are based on its
standard operating procedures. Many business mesesd SOPs are incorporated into information
systems, such as how to pay a supplier or howrtecioan erroneous bill.

Organizations require many different kinds of skdhd people. In addition to managers, knowledge
workers (such as engineers, architects, or scightesign products or services and create new lecioe
and data workers (such as secretaries, bookkeepalgerks) process the organization's paperwork.
Production or service workers (such as machiréstsemblers, or packers) actually produce the
organization's products or services.

Each organization has a unique culture, or fundéaheet of assumptions, values, and ways of ddiimgs,
that has been accepted by most of its members &fagih organization's culture can always be found
embedded in its information systems. For instatieeUnited Parcel Service's concern with placingise
to the customer first is an aspect of its orgaional culture that can be found in the companytkage
tracking systems.

Different levels and specialties in an organizatiogate different interests and points of view. Seheiews
often conflict. Conflict is the basis for organipaial politics. Information systems come out oktbauldron
of differing perspectives, conflicts, compromisassd agreements that are a natural part of all crgtons.
In Chapter 3 we examine these features of orgaoimitn greater detail.
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M anagement

Managers perceive business challenges in the emagnt, they set the organizational strategy for
responding and allocate the human and financialuregs to achieve the strategy and coordinate k. w
Throughout, they must exercise responsible leagerstanagement's job is to "make sense” out of the
many situations faced by organizations and forneudation plans to solve organizational problem® Th
business information systems described in this wefi&ct the hopes, dreams, and realities of realev
managers.

But managers must do more than manage what aleeastg. They must also create new products and
services and even re-create the organization froento time. A substantial part of management
responsibility is creative work driven by new knedbe and information. Information technology caaypl
a powerful role in redirecting and redesigning dhganization. Chapter 3 describes managers' aetand
management decision making in detail.

It is important to note that managerial roles aadisions vary at different levels of the organizatiSenior
managers make long-range strategic decisions af@mitproducts and services to produce. Middle
managers carry out the programs and plans of seraoagement. Operational managers are respongible f
monitoring the firm's daily activities. All levels management are expected to be creative, to aewvelvel
solutions to a broad range of problems. Each lefvetanagement has different information needs and
information system requirements.

Technology

Information technology is one of many tools managere to cope with change. Computer hardware is the
physical equipment used for input, processing,arigut activities in an information system. It asts of

the following: the computer processing unit; vasidoput, output, and storage devices; and physiealia

to link these devices together. Chapter 6 descabesputer hardware in greater detail.

Computer software consists of the detailed prerogned instructions that control and coordinate the
computer hardware components in an informationesysChapter 6 explains the importance of computer
software in information systems.

Storage technology includes both the physical miediatoring data, such as magnetic or optical disk
tape, and the software governing the organizatiaata on these physical media. More detail on ighys
storage media can be found in Chapter 6, whereapt@h7 covers data organization and access methods

Communications technology, consisting of both ptaisilevices and software, links the various piefes
hardware and transfers data from one physicalimtad another. Computers and communications
equipment can be connected in networks for shange, data, images, sound, or even video. A nd¢wor
links two or more computers to share data or regsusuch as a printer. Chapters 8 and 9 provide mor
details on communications and networking technolagy issues.

All of these technologies represent resourcescdmatbe shared throughout the organization and icabest
the firm's information technology (IT) infrastruotu The IT infrastructure provides the foundation o
platform on which the firm can build its specifidermation systems. Each organization must canefull
design and manage its information technology itiftecture so that it has the set of technology sesvit
needs for the work it wants to accomplish with ination systems. Chapters 6 through 9 of this text
examine each major technology component of infolonaechnology infrastructure and show how they all
work together to create the technology platformtii@r organization.

Let us return to UPS's package tracking systemeanXindow on Technology and identify the organzati
management, and technology elements. The orgamzelitment anchors the package tracking system in
UPS's sales and production functions (the mainymoof UPS is a service—package delivery). It dpeci
the required procedures for identifying packageb Wwoth sender and recipient information, taking
inventory, tracking the packages en route, andigimoy package status reports for UPS customers and
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customer service representatives. The system naaspeovide information to satisfy the needs of agars
and workers. UPS drivers need to be trained in patikage pickup and delivery procedures and intioow
use the package tracking system so that they cakefficiently and effectively. UPS customers maed
some training to use UPS in-house package tradoftgiare or the UPS World Wide Web site. UPS's
management is responsible for monitoring servigel&eand costs and for promoting the company'segfya
of combining low cost and superior service. Manageintlecided to use automation to increase theafase
sending a package via UPS and of checking its @glistatus, thereby reducing delivery costs and
increasing sales revenues. The technology suppdttis system consists of handheld computers, darco
scanners, wired and wireless communications nesyaigsktop computers, UPS's central computer,geora
technology for the package delivery data, UPS inskgpackage tracking software, and software tosacce
the World Wide Web. The result is an informatiostgyn solution to the business challenge of progidin
high level of service with low prices in the fadenmounting competition.

1.2 Contemporary Approaches to Information Systems

Multiple perspectives on information systems shibat the study of information systems is a
multidisciplinary field. No single theory or perspige dominates. Figure 1-5 illustrates the major
disciplines that contribute problems, issues, ahations in the study of information systems. Imegel,
the field can be divided into technical and behaliapproaches. Information systems are socioteahni
systems. Though they are composed of machines;aegg\and "hard" physical technology, they require
substantial social, organizational, and intellelctogestments to make them work properly.

Technical
A ches_ -
pproa :ﬁ' Computar Operations
S Science Research .
."‘ "'--.______ ______.--"- \_‘
Managemeant i
Scig ) Sociology
"< Psychology Economics
__..._...---".Eaha'uioral
—_— _ Approaches
Figure 1-5 Contemporary Approaches to Informatigst&mns

The study of information systems deals with isaares insights contributed from technical
and behavioral disciplines.

Technical Approach

The technical approach to information systems eigha mathematically based models to study
information systems, as well as the physical teldgyand formal capabilities of these systems. The
disciplines that contribute to the technical apphoare computer science, management science, and
operations research. Computer science is concevitle@stablishing theories of computability, metbad
computation, and methods of efficient data stoeatgptaccess. Management science emphasizes the
development of models for decision-making and manamt practices. Operations research focuses on
mathematical techniques for optimizing selecte@peters of organizations, such as transportation,
inventory control, and transaction costs.
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Behavioral Approach

An important part of the information systems fisdadtoncerned with behavioral issues that arishen t
development and long-term maintenance of informasgigstems. Issues such as strategic business
integration, design, implementation, utilizationdananagement cannot be explored usefully with the
models used in the technical approach. Other beta\disciplines contribute important concepts and
methods. For instance, sociologists study inforomasiystems with an eye toward how groups and
organizations shape the development of systemslanchow systems affect individuals, groups, and
organizations. Psychologists study informationayst with an interest in how human decision makers
perceive and use formal information. Economistdysinformation systems with an interest in what acip
systems have on control and cost structures wiktgrfirm and within markets.

The behavioral approach does not ignore technologged, information systems technology is often th
stimulus for a behavioral problem or issue. Butfdwis of this approach is generally not on techinic
solutions. Instead it concentrates on changegiindgs, management and organizational policy, and
behavior (Kling and Dutton, 1982).

Approach of This Text: Sociotechnical Systems

The study of management information systems (Mt83&in the 1970s to focus on computer-based
information systems aimed at managers (Davis asdrpi985). MIS combines the theoretical work of
computer science, management science, and operagisaarch with a practical orientation toward
developing system solutions to real-world problemd managing information technology resourcedst a
pays attention to behavioral issues surroundinglévelopment, use, and impact of information system
raised by sociology, economics, and psychology.

Our experience as academics and practitioners leatisbelieve that no single perspective effetfive
captures the reality of information systems. Pnaislavith systems—and their solutions—are rarely all
technical or all behavioral. Our best advice talstis is to understand the perspectives of allglises.
Indeed, the challenge and excitement of the infaonaystems field is that it requires an appréaieand
tolerance of many different approaches.

Adopting a sociotechnical systems perspective helpsoid a purely technological approach to infation
systems. For instance, the fact that informatiehrnelogy is rapidly declining in cost and growimgaower
does not necessarily or easily translate into prtvdty enhancement or bottom-line profits.

In this book, we stress the need to optimize tlséesy's performance as a whole. Both the technizil a
behavioral components need attention. This meatsehhnology must be changed and designed inasuch
way as to fit organizational and individual needistimes, the technology may have to be "de-optauizo
accomplish this fit. Organizations and individuadast also be changed through training, learnind, an
planned organizational change in order to allowtde@inology to operate and prosper (see, for exampl
Liker et al., 1987). People and organizations cbkangake advantage of new information technology.
Figure 1-6 illustrates this process of mutual auipgst in a sociotechnical system.
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TECHNOLOGY ORGANIZATION

Figure 1-6 A Sociotechnical Perspective on InfoioraBystems

In a sociotechnical perspective, the performanaeyfstem is optimized when both the
technology and the organization mutually adjusirie another until a satisfactory fit is
obtained.

1.3 Toward the Digital Firm: The New Role of Infaatron Systems in Organizations

Managers cannot ignore information systems bedéeseplay such a critical role in contemporary
organizations. Today's systems directly affect Inwanagers decide, plan, and manage their emplogeés,
increasingly, they shape what products are produsdiwhere, when, and how. Therefore, resporisibili
for systems cannot be delegated to technical decisiakers.

The Widening Scope of Information Systems

Figure 1-7 illustrates the new relationship betwerganizations and information systems. There is a
growing interdependence between business stratalgg, and procedures on the one hand, and infmat
systems software, hardware, databases, and telacoications on the other. A change in any of these
components often requires changes in other comp®nEhis relationship becomes critical when
management plans for the future. What a businessdvii@e to do in five years often depends on witsat
systems will be able to do. Increasing market shereoming the high-quality or low-cost producer,
developing new products, and increasing employeduyutivity depend more and more on the kinds and
quality of information systems in the organization.
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Information System

The Interdependence between Organizations anchhiafown

Figure 1-7 Systems

In contemporary systems there is a growing inteeddpnce between organizational
business strategy, rules, and procedures and gaaiaation's information systems.
Changes in strategy, rules, and procedures inciglgigiequire changes in hardware,
software, databases, and telecommunications. Egististems can act as a constraint o
organizations. Often, what the organization woikd to do depends on what its system
will permit it to do.

-

vJ

A second change in the relationship between infoomaystems and organizations results from the
growing reach and scope of system projects andcapiohs. Building and managing systems today
involves a much larger part of the organizatiomthalid in the past. As firms become more likegitil
firms," the system enterprise extends to custormersjors, and even industry competitors (see Fitr8k
Where early systems produced largely technical gbsithat affected only a few people in the firm,
contemporary systems have been bringing about neaimhghanges (who has what information about
whom, when, and how often) and institutional "corhanges (what products and services are produced,
under what conditions, and by whom). As companiesertoward digital firm organizations, nearly &let
firm's managers and employees—as well as custoanersendors—participate in a variety of firm system
tied together by a digital information web. Fortarece, what a customer does on a firm's Web site ca
trigger an employee to make an on-the-spot pridiegjsion or alert a firm's suppliers of potent&tbtkout"
situations.
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Figure 1-8 The Widening Scope of Information System

The widening scope of information systems. Oveetimformation systems have come 1o
play a larger role in the life of organizationsrlgaystems brought about largely technical
changes that were relatively easy to accomplisterlsystems affected managerial control
and behavior and subsequently "core" instituti@wdivities. In the digital firm era,
information systems extend far beyond the bounglari¢he firm to encompass vendors,
customers, and even competitors.

The Network Revolution and the Internet

One reason information systems play such a lalgdamarganizations and affect so many peopleas th
soaring power and declining cost of computer teldgy Computing power, which has been doubling
every 18 months, has improved the performance ofaprocessors over 25,000 times since their inganti
30 years ago. With powerful, easy-to-use softwdre computer can crunch numbers, analyze vast pbols
data, or simulate complex physical and logical psses with animated drawings, sounds, and eveletact
feedback.

The soaring power of computer technology has spdyneverful communication networks that
organizations can use to access vast storehouggsmnation from around the world and to coordmat
activities across space and time. These netwoekgansforming the shape and form of business mites,
creating the foundation for the digital firm.

The world's largest and most widely used netwotkeésinternet. The Internet is an internationalmoek of
networks that are both commercial and publicly advriéhe Internet connects hundreds of thousands of
different networks from more than 200 countriesuabthe world. More than 500 million people working
in science, education, government, and businesthadaternet to exchange information or perform
business transactions with other organizationsratdlue globe.

The Internet is extremely elastic. If networks adeled or removed or failures occur in parts oslystem,
the rest of the Internet continues to operate. Udincspecial communication and technology standards,
computer can communicate with virtually any oth@mputer linked to the Internet using ordinary tblepe
lines. Companies and private individuals can usdrternet to exchange business transactions, text
messages, graphic images, and even video and sehether they are located next door or on the atiuer
of the globe. Table 1-3 describes some of the ety capabilities.
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Table 1-3 What You Can Do on the Internet

Function Dascription

Send electronic mail messages;
Communicate and  transmit documents and ;
collaborate participate in electronic conferences

)

d liby ﬁ"d"ﬁmﬁ" dlmd“"

an rary ca ogs;

el electronic brochures, manuals,
books, and advertisements

Pt

"y

Join interactive discussion groups;
:'smnl" conduct voice transmission '

Transfer computer files of text,

Supply information computer programs, graphics,
animations, sound, or videos

ment Fhﬂm Iiu“llil::m to - d and

= s clips; sound a

= ol L music clips; read illustrated and even
animated magazines and books

h Advertise, sell, and purchase goods
@ \_ Fﬂs“.wn:nh,w"m and services
S

The Internet is creating a new "universal" techgglplatform on which to build all sorts of new prmtks,
services, strategies, and organizations. It isa@sig the way information systems are being used in
business and daily life. By eliminating many tedahi geographic, and cost barriers obstructingtbleal
flow of information, the Internet is inspiring nawges of information systems and new business motets
Internet provides the primary technology platfoonthe digital firm.

Because it offers so many new possibilities fonddiusiness, the Internet capability known as tioel&V
Wide Web is of special interest to organizationd amanagers. The World Wide Web is a system with
universally accepted standards for storing, retmggvformatting, and displaying information in awerked
environment. Information is stored and displayeeélastronic "pages” that can contain text, graphics
animations, sound, and video. These Web pagesechnkied electronically to other Web pages, regzssl|
of where they are located, and viewed by any typmmputer. By clicking on highlighted words or tmurts
on a Web page, you can link to related pages tbdiditional information, software programs, oll stiore
links to other points on the Web. The Web can sasvthe foundation for new kinds of informationteyss
such as those based on Procter & Gamble's Weblesitzibed in the chapter opening vignette.

All of the Web pages maintained by an organizatiomdividual are called a Web site. Businesses are
creating Web sites with stylish typography, colbgtaphics, push-button interactivity, and oftenrst and
video to disseminate product information widely;thooadcast" advertising and messages to custonoers,
collect electronic orders and customer data, arieasingly, to coordinate far-flung sales foroes a
organizations on a global scale.

In Chapters 4 and 9 we describe the Web and atkemket capabilities in greater detail. We also
discuss relevant features of the Internet througtisutext because the Internet affects so many
aspects of information systems in organizations.

New Optionsfor Organizational Design: The Digital Firm and the Callaborative Enterprise

The explosive growth in computing power and netwpiicluding the Internet, is turning organization®

networked enterprises, allowing information to b&tantly distributed within and beyond the orgatiira
Companies can use this information to improve timérnal business processes and to coordinate thes
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business processes with those of other organizatidrese new technologies for connectivity and
collaboration can be used to redesign and reshgamiaations, transforming their structure, scope o
operations, reporting and control mechanisms, woaktices, work flows, products, and services. The
ultimate end product of these new ways of condgdbunsiness electronically is the digital firm.

Flattening Organizations and the Changing M anagement Process

Large, bureaucratic organizations, which primadliéyeloped before the computer age, are often anex,
slow to change, and less competitive than newlgteeorganizations. Some of these large organimtio
have downsized, reducing the number of employedstennumber of levels in their organizational
hierarchies. For example, when Eastman Chemicasglib.off from Kodak in 1994 it had $3.3 billion i
revenue and 24,000 full-time employees. By 20Qfeiterated $5 billion in revenue with only 17,000
employeeslfformation Week2000).

In digital firms, hierarchy and organizational I&/do not disappear. But digital firms develop oyt
hierarchies” that balance the decision-making badss an organization, resulting in flatter orgations.
Flatter organizations have fewer levels of managenvath lower-level employees being given greater
decision-making authority (see Figure 1-9). Thaspleyees are empowered to make more decisions than
in the past, they no longer work standard ningste-fiours, and they no longer necessarily worknimtice.
Moreover, such employees may be scattered geogeadiyhisometimes working half a world away from the
manager.

e l_.-‘-\l (.r.\_\ .'""'\ I/-.:I P l_.-\.\ = ."-1"\ _/.1.\

i A 2 A A L A 2 2 AL

An organization that has been "flattened” by removing layers of management

Figure 1-9 Flattening Organizations

Information systems can reduce the number of leéweds organization by providing
managers with information to supervise larger nusloé workers and by giving lower-
level employees more decision-making authority.

These changes mean that the management span il ¢@# also been broadened, allowing high-level
managers to manage and control more workers spreadyreater distances. Many companies have
eliminated thousands of middle managers as a rektilese changes. AT&T, IBM, and General Motoses ar
only a few of the organizations that have elimidateore than 30,000 middle managers in one fell pwoo

Information technology is also recasting the manaag# process by providing powerful new tools foreno
precise planning, forecasting, and monitoring. iRstance, it is now possible for managers to obtain
information on organizational performance downh® level of specific transactions from just about
anywhere in the organization at any time. Produmagers at Frito-Lay Corporation, the world's latge
manufacturer of salty snack foods, can know wittonrs precisely how many bags of Fritos have sold o
any street in America at its customers' stores, imeh they sold for, and what the competition'esal
volumes and prices are. (The Chapter 10 case ptasides more detail about this company.)
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Separating Work from L ocation

Communications technology has eliminated distasce factor for many types of work in many situagion
Salespersons can spend more time in the fieldaushomers and have more up-to-date information with
them while carrying much less paper. Many employaeswork remotely from their homes or cars, and
companies can reserve space at smaller centregésffor meeting clients or other employees. Cotiaiidee
teamwork across thousands of miles has becomdity emadesigners work on a new product togethenev
if they are located on different continents. Loakthélartin Aeronautics developed a real-time sydiam
collaborative product design and engineering basetthe Internet, which it uses to coordinate tasikis its
partners such as BAE and Northrup Grumman. Engsrfeam all three companies work jointly on designs
over the Internet. Previously, the company angaisners worked separately on designs, hammering ou
design differences in lengthy face-to-face meetigdrawing that once took 400 hours now takes dr2%
the design phase of projects has been cut in Kahi¢ki, 2001).

Reorganizing Work Flows

Information systems have been progressively repdaeianual work procedures with automated work
procedures, work flows, and work processes. Elaatnork flows have reduced the cost of operations
many companies by displacing paper and the maputihes that accompany it. Improved work flow
management has enabled many corporations not @alyttcosts significantly but also to improve cuséo
service at the same time. For instance, insuraoicganies can reduce processing of applicationsear
insurance from weeks to days (see Figure 1-10).

i'-'apar system insurance application

bhbkbbbbbbbb 220004,

11 clerical staps 6 professional steps
Imaging system insurance application: New streamlined wark flow

hhh*““-im

_ 3clerical steps 4 professional steps

Figure 1-10 Redesigned Work Flow for Insurance Wwdéng

An application requiring 33 days in a paper systesuld only take five days using
computers, networks, and a streamlined work flow.

Redesigned work flows can have a profound impadarganizational efficiency and can even lead to new
organizational structures, products, and servMasdiscuss the impact of restructured work flows on
organizational design in greater detail in Chap3essid 12.

Increasing Flexibility of Organizations

Companies can use communications technology taarg@n more flexible ways, increasing their a§itio
sense and respond to changes in the marketplade #aice advantage of new opportunities. Infornmatio
systems can give both large and small organizaaddgional flexibility to overcome some of the
limitations posed by their size. Table 1-4 des@ibeme of the ways in which information technologp
help small companies act "big" and help big comgsuaict "small.” Small organizations can use infdiona
systems to acquire some of the muscle and redeingsr organizations. They can perform coordinating
activities, such as processing bids or keepindtedienventory, and many manufacturing tasks wighy
few managers, clerks, or production workers.
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Table 1-4 How Information Technology Increases Qizgtional Flexibility

Small Companies

Desktop machines, inexpensive computer-aided d¢€i4) software, and computer-
controlled machine tools provide the precisionesih@and quality of giant
manufacturers.

Information immediately accessed by telephone amaheunications links eliminates
the need for research staff and business libraries.

Managers can easily obtain the information theyrieenanage large numbers of
employees in widely scattered locations.

L arge Companies

Custom manufacturing systems allow large factdoesffer customized products in
small quantities.

Massive databases of customer purchasing recondsecanalyzed so that large
companies know their customers' needs and prefesaxeasily as local merchants.

Information can be easily distributed down the saakthe organization to empower
lower-level employees and work groups to solve j@mois.

Large organizations can use information technotoggchieve some of the agility and responsivengss o
small organizations. One aspect of this phenoménorass customization, the ability to offer indivadly
tailored products or services on a large scalerination systems can make the production process mo
flexible so that products can be tailored to eaddiamer's unique set of requirements (Zipkin, 2001)
Software and computer networks can be used tahialplant floor tightly with orders, design, and
purchasing and to finely control production machkise that products can be turned out in greatéstyar
and easily customized with no added cost for spraliiuction runs. For example, Levi Strauss haspgma
its stores with an option called Original Spin, @hhallows customers to design jeans to their own
specifications, rather than picking the jeans loéf tack. Customers enter their measurements ipgosanal
computer, which then transmits the customer's 8patibns over a network to Levi's plants. The camp
is able to produce the custom jeans on the sareg fivat manufacture its standard items. Therelarast
no extra production costs because the processndbesquire additional warehousing, production oves,
and inventories. Lands' End has implemented aairsilstem for customizing chino slacks that allows
customers to enter their measurements over its b

A related trend is micromarketing, in which inforinoa systems can help companies pinpoint tiny targe
markets for these finely customized products andses—as small as individualized "markets of ov#e
discuss micromarketing in more detail in Chapters, 2nd 11.

Redefining Organizational Boundaries: New Avenuesfor Collaboration

A key feature of the emerging digital firm is thalay to conduct business across firm boundarlemat as
efficiently and effectively as it can conduct buesia within the firm. Networked information systeatiow
companies to coordinate with other organizatiomesscgreat distances. Transactions such as payamhts
purchase orders can be exchanged electronicallpguiifferent companies, thereby reducing the cbst o
obtaining products and services from outside ttm. fOrganizations can also share business datdogat
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or mail messages through networks. These netwanifeanation systems can create new efficiencies and
new relationships between an organization, itsocosts, and suppliers, redefining organizational
boundaries.

For example, the Toyota Motor Corporation is nekedrto suppliers, such as the Dana Corporation of
Toledo, Ohio, a tier-one supplier of chassis, eegimnd other major automotive components. Thrahigh
electronic link, the Dana Corporation monitors T@yproduction and ships components exactly when
needed (McDougall, 2001). Toyota and Dana haveltbasme linked business partners with mutually
shared responsibilities.

The information system linking Toyota to its supplis called an interorganizational informationteys
Systems linking a company to its customers, distdts, or suppliers are termed interorganizatisyatems
because they automate the flow of information ecovganizational boundaries. Digital firms use
interorganizational systems to link with suppliergstomers, and sometimes even competitors, ttecasa
distribute new products and services without béimged by traditional organizational boundaries or
physical locations. For example, Cisco Systems;ridzed in the chapter ending case study, does not
manufacture the networking products it sells; ésusther companies, such as Flextronics, for tlriggse.
Cisco uses the Internet to transmit orders to Fdeits and to monitor the status of orders as #neyeing
shipped. (More detail on Flextronics can be founthe Chapter 2 opening vignette.)

Many of these interorganizational systems are beggimcreasingly based on Web technology and
providing more intense sharing of knowledge, resesirand business processes than in the past. &iems
using these systems to work jointly with suppli@nsl other business partners on product design and
development and on the scheduling and flow of vilmnkanufacturing, procurement, and distribution.
These new levels of interfirm collaboration andrdaeation can lead to higher levels of efficienegjue to
customers, and ultimately significant competitidgeantage (see the Window on Organizations).

The Digital Firm: Electronic Commer ce, Electronic Business, and New Digital Relationships

The changes we have just described represent nggvaf@onducting business electronically both iesid
and outside the firm that can ultimately resulthea creation of digital firms. Increasingly, thedmet is
providing the underlying technology for these ctemd he Internet can link thousands of organizatioto
a single network, creating the foundation for & ehsctronic marketplace. An electronic marketris a
information system that links together many buyerd sellers to exchange information, products,icesy
and payments. Through computers and networks, ghyatems function like electronic intermediarieghw
lowered costs for typical marketplace transactisosh as matching buyers and sellers, establigiogs,
ordering goods, and paying bills (Bakos, 1998).&sgyand sellers can complete purchase and sale
transactions digitally, regardless of their locatio

A vast array of goods and services are being adeertbought, and exchanged worldwide using thres et
as a global marketplace. Companies are furiouglgtorg eye-catching electronic brochures, adventsgs,
product manuals, and order forms on the World Witlb. All kinds of products and services are avédab
on the Web, including fresh flowers, books, reshtes musical recordings, electronics, and stezksn
electronic financial trading has arrived on the Vifabstocks, bonds, mutual funds, and other firgnci
instruments.

Increasingly the Web is being used for businedsu®iness transactions as well. For example, asricas

use the Boeing Corporation's Web site to ordespaeéctronically and check the status of their arde
Altranet Energy Technologies of Houston operatesraline marketplace called altranet.com where many
different energy industry suppliers and buyers @et any time of day or night to trade natural ggsids,
electricity, and crude oil in a spot market for ieugtrate delivery. Participants can select theiritrgd
partners, confirm transactions, and obtain crawitiasurance.

The global availability of the Internet for the &ange of transactions between buyers and sellsriibbed

the growth of electronic commerce. Electronic comuaes the process of buying and selling goods and
services electronically with computerized busirtesssactions using the Internet, networks, androthe
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digital technologies. It also encompasses acts/digoporting those market transactions, such asrtigiag,
marketing, customer support, delivery, and payn@yteplacing manual and paper-based procedurés wit
electronic alternatives, and by using informatilmwé in new and dynamic ways, electronic commegse ¢
accelerate ordering, delivery, and payment for gatl services while reducing companies' operaiirly
inventory costs.

The Internet has emerged as the primary techngtagform for electronic commerce. Equally important
Internet technology is facilitating managementhaf test of the

business—publishing employee personnel policieseweng account balances and production plans,
scheduling plant repairs and maintenance, andingvitesign documents. Companies are taking advantag
of the connectivity and ease of use of Interndiietogy to create internal corporate networks dalle
intranets that are based on Internet technology.chlapter opening vignette described how Procter &
Gamble set up a private intranet for employeesutsigh reports, charts, and their ideas for impngvhe
company. The number of these private intranetsriganizational communication, collaboration, and
coordination is soaring. In this text, we use trent electronic business to distinguish these uskgearnet
and digital technology for the management and éoatmn of other business processes from electronic
commerce.

The Window on Organizations showed how Li & Furgwéd its suppliers and business partners to access
portions of its private intranet. Private intranettended to authorized users outside the orgamizate

called extranets, and firms use such networks dodioate their activities with other firms for elemic
commerce and electronic business. Table 1-5 list'esexamples of electronic commerce and electronic
business.

Table 1-5 Examples of Electronic Commerce and Ebaat Business

Electronic Commerce

Drugstore.com operates a virtual pharmacy on the Internet gepirescription medicine
and over-the-counter health, beauty, and wellnesdugts. Customers can input their
orders via Drugstore.com's Web site and have theithases shipped to them.

Travdocity provides a Web site that can be used by consuimrenrsvel and vacation
planning. Visitors can find out information on aids, hotels, vacation packages, and
other travel and leisure topics, and they can na&tkee and hotel reservations on-line
through the Web site.

MilwaukeeElectric Toadl, a subsidiary of thAtlas Copco AB global industrial machine
tools conglomerate based in Stockholm, created@ssales extranet that allows its
distributors to search the company's product cgtata order equipment.

Electronic Business

Roche Bioscience scientists worldwide use an intranet to share rekgasults and
discuss findings. The intranet also provides a @myggelephone directory and
newsletter.

Texas Instruments uses an intranet to provide employees with a dmtased report of

all of their compensation and benefits, includirggion plans, 401K employee savings
plans, and stock purchase plans. Employees cachases and modeling tools to see the
value of their portfolios and benefits now andktie future.

Dream Works SKG uses an intranet to check the daily status ofptsj including
animation objects, and to coordinate movie scenes.
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Figure 1-11 illustrates a digital firm making ins&re use of Internet and digital technology forcaenic
commerce and electronic business. Information leam $eamlessly among different parts of the company
and between the company and external entities-ug®mers, suppliers, and business partners.
Organizations will move toward this digital firmsion as they use the Internet, intranets, and rmetsao
manage their internal processes and their reldtipasith customers, suppliers, and other extegntties.

THE EMERGING DIGITAL FIRM
ELECTRONIC BUSINESS o ELECTRONIC COMMERCE

Factories - E a
+ Just-in-time productlun
« Continuous inventory ™
replenishment ™, Va m
* Production planning b e . Dn-llna marketll'lsl
! * On-ine sales

* Built-to-order products
+ Customner service
+ Bales force automation

Remote offices and
work groups
J Cr?dmnmmaatﬂ plans

* Group collaboration A g
* Electronic communication .-
+ Scheduling =

* Supply chain
managemant

Business pu'tnars '
= Joint design
* Ouitsourcing

Electronic Commerce and Electronic Business Ir&imerging

Figure 1-11 Digital Firm

Electronic commerce uses Internet and digital teldgy to conduct transactions with
customers and suppliers, whereas electronic bissursess these technologies for the
management of the rest of the business.

Both electronic commerce and electronic businesduwiadamentally change the way business is conducte
To use the Internet and other digital technologiescessfully for electronic commerce, electronisibess,
and the creation of digital firms, organizationsyrhave to redefine their business models, reinlasiness
processes, change corporate cultures, and create ctuser relationships with customers and suppliafe
discuss these issues in greater detail in folloveimapters.

1.4 Learning to Use Information Systems: New Opyroties with Technology

Although information systems are creating manytexgiopportunities for both businesses and indialglu
they are also a source of new problems, issuesclaitnges for managers. In this course, youleaitn
about both the challenges and opportunities infamaystems present, and you will be able to use
information technology to enrich your learning espece.

The Challenge of I nformation Systems: Key M anagement | ssues

Although information technology is advancing atliading pace, there is nothing easy or mechanicalit
building and using information systems. There are key challenges confronting managers:
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1. The Strategic Business Challenge: Realizing the Digital Firm: How can businesses use
information technology to become competitive, effective, and digitally enabled? Creating a
digital firm and obtaining benefits is a long anfficult journey for most organizations. Despite
heavy information technology investments, many oizgions are not obtaining significant
business benefits, nor are they becoming digitadigbled. The power of computer hardware and
software has grown much more rapidly than the tgtili organizations to apply and use this
technology. To fully benefit from information teatingy, realize genuine productivity, and take
advantage of digital firm capabilities, many orgaations actually need to be redesigned. They will
have to make fundamental changes in organizatlmetsvior, develop new business models, and
eliminate the inefficiencies of outmoded organiaadil structures. If organizations merely automate
what they are doing today, they are largely missiregpotential of information technology.

2. TheGlabalization Challenge: How can firms understand the business and system
requirements of a global economic environment? The rapid growth in international trade and the
emergence of a global economy call for informasgstems that can support both producing and
selling goods in many different countries. In tlsty each regional office of a multinational
corporation focused on solving its own unique irmation problems. Given language, cultural, and
political differences among countries, this foaegitiently resulted in chaos and the failure of
central management controls. To develop integratedtinational, information systems, businesses
must develop global hardware, software, and comaatioins standards; create cross-cultural
accounting and reporting structures (Roche, 1989#);design transnational business processes.

3. Thelnformation Architecture and Infrastructure Challenge: How can organizations develop
an information architecture and information technology infrastructurethat can support their
goals when business conditions and technologies ar e changing so rapidly? Meeting the business
and technology challenges of today's digital econoequires redesigning the organization and
building a new information architecture and infotima technology (IT) infrastructure.

Information architecture is the particular formtthormation technology takes in an organization
to achieve selected goals or functions. It is agtef®r the business application systems that serve
each functional specialty and level of the orgatiozeand the specific ways that they are used by
each organization. As firms move toward digitafrfiorganizations and technologies, information
architectures are increasingly being designed abuwisiness processes and clusters of system
applications spanning multiple functions and orgational levels (Kalakota and Robinson, 2001).
Because managers and employees directly interéittthése systems, it is critical for organizational
success that the information architecture meetlessirequirements now and in the future.

Figure 1-12 illustrates the major elements of infation architecture that managers will need to
develop now and in the future. The architecturenshitie firm's business application systems for
each of the major functional areas of the orgaiumaincluding sales and marketing, manufacturing,
finance, accounting, and human resources. It fiswvs application systems supporting business
processes spanning multiple organizational levetsfanctions within the enterprise and extending
outside the enterprise to systems of suppliersijlglisors, business partners, and customers. The
firm's IT infrastructure provides the technologgtibrm for this architecture. Computer hardware,
software, data and storage technology, networkdshaman resources required to operate the
equipment constitute the shared IT resources dirtineand are available to all of its applications.
Contemporary IT infrastructures are linked to peiifrastructures such as the Internet. Although
this technology platform is typically operated lglinical personnel, general management must
decide how to allocate the resources it has assigneardware, software, data storage, and
telecommunications networks to make sound inforomatiechnology investments (Weill and
Broadbent, 1997 and 1998).
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Figure 1-12 Information Architecture and Informatibechnology Infrastructure

Today's managers must know how to arrange and ic@bedthe various computer
technologies and business system applications &b tine information needs of each level
of the organization, and the needs of the orgainizas a whole.

Typical questions regarding information architeetand IT infrastructure facing today's managers
include the following: Should the corporate salesdind function be distributed to each corporate
remote site, or should they be centralized at headigrs? Should the organization build systems to
connect the entire enterprise or separate islahaigpdications? Should the organization extend its
infrastructure outside its boundaries to link tstomers or suppliers? There is no one right answer
to each of these questions (see Allen and Boyiit®®]). Moreover, business needs are constantly
changing, which requires the IT architecture todassessed continually (Feeny and Willcocks,
1998).

Creating the information architecture and IT infrasture for a digital firm is an especially
formidable task. Most companies are crippled bgritanted and incompatible computer hardware,
software, telecommunications networks, and inforomagystems that prevent information from
flowing freely between different parts of the orgation. Although Internet standards are solving
some of these connectivity problems, creating dathcomputing platforms that span the
enterprise—and, increasingly, link the enterpresexternal business partners—is rarely as seamless
as promised. Many organizations are still struggtmintegrate their islands of information and
technology into a coherent architecture. Chaptetsd@igh 9 provide more detail on information
architecture and IT infrastructure issues.

4. Thelnformation Systems Investment Challenge: How can organizations determine the
businessvalue of information systems? A major problem raised by the development of pdwer
inexpensive computers involves not technology bamagement and organizations. It's one thing to
use information technology to design, produceveéeliand maintain new products. It's another
thing to make money doing it. How can organizatiobtin a sizable payoff from their investment
in information systems?

Engineering massive organizational and system awsimgthe hope of positioning a firm
strategically is complicated and expensive. Sem@anagement can be expected to ask these
guestions: Are we receiving the kind of return wvestment from our systems that we should be?
Do our competitors get more? Understanding thesastl benefits of building a single system is
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difficult enough; it is daunting to consider whatlige entire systems effort is "worth it." Imagine,
then, how a senior executive must think when pitesienith a major transformation in information
architecture and IT infrastructure—a bold ventureiganizational change costing tens of millions
of dollars and taking many years.

5. TheResponsibility and Control Challenge: How can organizations ensurethat their
information systemsare used in an ethically and socially responsible manner? How can we
design information systems that people can coamdlunderstand? Although information systems
have provided enormous benefits and efficienclesy have also created new problems and
challenges of which managers should be aware. Tlabldescribes some of these problems and

challenges.
Table 1-6 Positive and Negative Impacts of InfoioraSystems
Ben€fit of Information Systems Negative | mpact
Information systems can perform By automating activities that were
calculations or process paperwork much previously performed by people,
faster than people. information systems may eliminate jobs.

Information systems can help companies Information systems may allow
learn more about the purchase patterns amdganizations to collect personal details

preferences of their customers. about people that violate their privacy.
Information systems provide new Information systems are used in so many
efficiencies through services such as aspects of everyday life that system outages
automated teller machines (ATMs), can cause shutdowns of businesses or
telephone systems, or computer-controlledransportation services, paralyzing

airplanes and air terminals. communities.

Information systems have made possible Heavy users of information systems may

new medical advances in surgery, suffer repetitive stress injury, technostress,
radiology, and patient monitoring. and other health problems.

The Internet distributes information The Internet can be used to distribute illegal
instantly to millions of people across the copies of software, books, articles, and
world. other intellectual property.

Many chapters of this text describe scenariosrtiae these ethical issues, and Chapter 5 is dbeoteely
to this topic. A major management challenge is mgknformed decisions that are sensitive to thatieg
consequences of information systems as well tpdséive ones.

Managers will also be faced with ongoing problersazurity and control. Information systems are so
essential to business, government, and dailyhi¢ organizations must take special steps to enlsatr¢hey
are accurate, reliable, and secure. A firm inviiesster if it uses systems that don't work ashaed, that
don't deliver information in a form that people ¢aterpret correctly and use, or that have comtsos
where controls don't work or where instruments dalse signals. Information systems must be desigioe
that they function as intended and so that humanscentrol the process.

Managers will need to ask: Can we apply high qualgisurance standards to our information systesns, a
well as to our products and services? Can we Ilnfitamation systems that respect people's rights of
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privacy while still pursuing our organization's gggaShould information systems monitor employees$iV
do we do when an information system designed teease efficiency and productivity eliminates pe@ple
jobs?

This text is designed to provide future manageth e knowledge and understanding required to
deal with these challenges. To further this objegteach succeeding chapter begins with a
Management Challenges box that outlines the kexegssf which managers should be aware.

Integrating Text with Technology: New Opportunitiesfor Learning

In addition to the changes in business and manageimg we have just described, we believe that
information technology creates new opportunitieddarning that can make the MIS course more
meaningful and exciting. We have provided a Web aitd an interactive multimedia CD-ROM for
integrating the text with leading-edge technology.

The Internet Connection icon in the chapter dirgots to Web sites for which we have provided addéi
exercises and projects related to the concept®iahizations described in that particular chagter.each
chapter, you will also find an Electronic Commeocd=lectronic Business project where you can use We
research and interactive software at various compéeb sites to solve specific problems. A gradedinm
interactive Study Guide contains questions to lyelpreview what you have learned and test your engst
of chapter concepts. You can also use the Lauddm &ie to find links to additional on-line casedigs,
international resources, and technology updates.

An interactive CD-ROM multimedia version of the tésatures bullet text summaries of key pointsaaote
chapter, full-color graphics and photos, Web littkk¢he companion Web site, videos, interactive zpsz
Dynamic Blackboard, and a hyperlinked digital gboys You can use the CD-ROM as an interactive study
guide or as an alternative to the traditional text.

Application software exercises require studentssm spreadsheet, database, Web browser, and other
application software in hands-on projects relatechiapter concepts. They have been redesigneldigor t
edition to make them more challenging and relet@chapter topics. Students can apply the appdicati
software skills they have learned in other coutsegal-world business problems. You can find these
exercises following the Review Questions at the@rehch chapter and both the exercises and tatr d
files on the Laudon Web site.

New to this edition are longer, comprehensive mtsjeoncluding each major section of the text. €hes
projects require students to apply what they haaenled to more demanding problems, such as anglyzin
enterprise system requirements, developing annetdrusiness model, redesigning business procesuks,
designing a corporate knowledge intranet. Sombexd projects require use of the Web.

You will find a Tools for Interactive Learning sam with this icon toward the end of every chapteshow
how you can use the Web and interactive multimeglienrich your learning experience.

Management Wrap-Up

Managers are problem solvers who are responsibkenfalyzing the many challenges confronting
organizations and for developing strategies andmaglians. Information systems are one of theilstoo
delivering the information required for solutiomsformation systems both reflect management deatssio
and serve as instruments for changing the managereeess.

Information systems are rooted in organizationgweome of organizational structure,culture, psit
work flows, and standard operating procedures. Hneynstruments for organizational change, making
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possible to recast these organizational elemetasgw business models and redraw organizational
boundaries. Advances in information systems arelarting the trend toward globalized, knowledge-
driven economies and flattened, flexible, deceiztedl organizations that can coordinate with other
organizations across great distances.

A network revolution is under way. Information sysits technology is no longer limited to computers bu
consists of an array of technologies that enabhepeers to be networked together to exchange irdtom
across great distances and organizational boursddie Internet provides global connectivity and a
flexible platform for the seamless flow of infornmat across the enterprise and between the firmtand
customers and suppliers.

For Discussion

1. Information systems are too important to be lettamputer specialists. Do you agree? Why or why
not?

2. As computers become faster and cheaper and threéhteecomes more widely used, most of the
problems we have with information systems will gisaar. Do you agree? Why or why not?

Summary

1. What is the role of information systems in todagisipetitive business environmehifbrmation
systems have become essential for helping orgamizatieal with changes in global economies and
the business enterprise. Information systems pediichs with communication and analytic tools
for conducting trade and managing businesses tobalgcale. Information systems are the
foundation of new knowledge-based products andaswn knowledge economies and help firms
manage their knowledge assets. Information systeak® it possible for businesses to adopt flatter,
more decentralized structures and more flexiblareyements of employees and management.
Organizations are trying to become more competdive efficient by transforming themselves into
digital firms where nearly all core business prgessand relationships with customers, suppliers,
and employees are digitally enabled.

2. What exactly is an information system? What do mersaneed to know about information systems?
The purpose of an information system is to collsiire, and disseminate information from an
organization's environment and internal operattorsupport organizational functions and decision
making, communication, coordination, control, asayand visualization. Information systems
transform raw data into useful information throdbiree basic activities: input, processing, and
output. From a business perspective, an informalystem represents an organizational and
management solution based on information techndlogychallenge posed by the environment.

Information systems literacy requires an understandf the organizational and management
dimensions of information systems as well as thbrteeal dimensions addressed by computer
literacy. Information systems literacy draws ontbigichnical and behavioral approaches to
studying information systems. Both perspectivestimoombined into a sociotechnical approach to
systems.

3. How are information systems transforming organagi and managementhe kinds of systems
built today are very important for the organizatsooverall performance, especially in today's
highly globalized and information-based economyjordmation systems are driving both daily
operations and organizational strategy. Powerfoipuaters, software, and networks, including the
Internet, have helped organizations become moxéfe eliminate layers of management, separate
work from location, coordinate with suppliers andtomers, and restructure work flows, giving
new powers to both line workers and managemerdrnmdtion technology provides managers with
tools for more precise planning, forecasting, amahiboring of the business. To maximize the
advantages of information technology, there is amgreater need to plan the organization's
information architecture and information technol@tj) infrastructure.
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4. How has the Internet and Internet technology tramed businessPhe Internet provides the
primary technology infrastructure for electronicrooerce, electronic business, and the emerging
digital firm. The Internet and other networks hawade it possible for businesses to replace manual
and paper-based processes with electronic flowgf@fmation. In electronic commerce, businesses
can exchange electronic purchase and sale tramssetith each other and with individual
customers. Electronic business uses the Intermktligital technology to expedite the exchange of
information that can facilitate communication amdmination both inside the organization and
between the organization and its business partbgggal firms use Internet technology intensively
for electronic commerce and electronic businesadonage their internal processes and relationships
with customers, suppliers, and other externaliestit

5. What are the major management challenges to bgldmd using information systems?
There are five key management challenges in bwldimd using information systems: (1)
designing systems that are competitive and effici@) understanding the system
requirements of a global business environmentgi@ting an information architecture that
supports the organization's goals; (4) determitimegbusiness value of information systems;
and (5) designing systems that people can contndlerstand, and use in a socially and
ethically responsible manner.

Key Terms

businessfunctions
Specialized tasks performed in a business orgamizahcluding manufacturing and production,
sales and marketing, finance, accounting, and huesources.

business processes
The unique ways in which organizations coordinaig @ganize work activities, information, and
knowledge to produce a product or service.

communications technology
Physical devices and software that link various pater hardware components and transfer data
from one physical location to another.

computer hardware
Physical equipment used for input, processing,autput activities in an information system.

computer literacy
Knowledge about information technology, focusinguorderstanding how computer-based
technologies work.

computer software
Detailed, preprogrammed instructions that contnol eoordinate the work of computer hardware
components in an information system.

computer-based information systems (CBIS)
Information systems that rely on computer hardvesne software for processing and disseminating

information.
data
Streams of raw facts representing events occuimingganizations or the physical environment
before they have been organized and arranged iioiorethat people can understand and use.
data workers

People such as secretaries or bookkeepers whosgréteorganization's paperwork.
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digital firm
Organization where nearly all significant businpsscesses and relationships with customers,
suppliers, and employees are digitally enabled kaydcorporate assets are managed through digital
means.

eectronic business
The use of Internet and other digital technologydiganizational communication and coordination
and the management of the firm.

€l ectr onic commerce
The process of buying and selling goods and sesalactronically involving transactions using the
Internet, networks, and other digital technologies.

eectronic market
A marketplace that is created by computer and comration technologies that link many buyers
and sellers.

extranet
Private intranet that is accessible to authoriagdiders.

feedback
Output that is returned to the appropriate membkgtise organization to help them evaluate or
correct input.

formal system
System resting on accepted and fixed definitiondabé and procedures, operating with predefined
rules.

information
Data that have been shaped into a form that is imgéh and useful to human beings.

information architecture
The particular design that information technolagiyes in a specific organization to achieve
selected goals or functions.

information system
Interrelated components working together to callpabcess, store, and disseminate information to
support decision making, coordination, control,lgsia, and visualization in an organization.

information systems literacy
Broad-based understanding of information systemsiticludes behavioral knowledge about
organizations and individuals using informationteyss as well as technical knowledge about
computers.

information technology (IT) infrastructure
Computer hardware, software, data and storage o&uiy)
and networks providing a portfolio of shared infatimon technology resources for the organization.

input
The capture or collection of raw data from witHne torganization or from its external environment
for processing in an information system.

I nternet
International network of networks that is a collestof hundreds of thousands of private and public
networks.
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interorganizational systems
Information systems that automate the flow of infation across organizational boundaries and link
a company to its customers, distributors, or seppli

intranet
An internal network based on Internet and World 8Wdeb technology and standards.

knowledge- and infor mation-intense products
Products that require a great deal of learningkansiviedge to produce.

knowledge workers
People such as engineers or architects who desigiigis or services and create knowledge for the
organization.

management information systems (M1S)
The study of information systems focusing on thsi in business and management.

mass customization
The capacity to offer individually tailored prodsdr services on a large scale.

middle managers
People in the middle of the organizational hiergrefno are responsible for carrying out the plans
and goals of senior management.

network
The linking of two or more computers to share dateesources, such as a printer.

operational managers
People who monitor the day-to-day activities of dhganization.

output
The distribution of processed information to thegle who will use it or to the activities for which
it will be used.

processing
The conversion, manipulation, and analysis of naput into a form that is more meaningful to
humans.

production or service workers
People who actually produce the products or sesuvit¢he organization.

senior managers
People occupying the topmost hierarchy in an omgdian who are responsible for making long-
range decisions.

standard operating procedures (SOPS)
Formal rules for accomplishing tasks that have liEameloped to cope with expected situations.

storage technology
Physical media and software governing the storageoeganization of data for use in an
information system.

Web site
All of the World Wide Web pages maintained by agamization or an individual.
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World WideWeb
A system with universally accepted standards fanirsg, retrieving, formatting, and displaying
information in a networked environment.

Review Questions

1. Why are information systems essential in busineday? Describe four trends in the global
business environment that have made informatiotesysso important.

2. Describe the capabilities of a digital firm. Whyatigital firms so powerful?

3. What is an information system? Distinguish betwa@omputer, a computer program, and an
information system. What is the difference betweata and information?

4. What activities convert raw data to usable infoioratn information systems? What is their
relationship to feedback?

5. What is information systems literacy? How doesffedfrom computer literacy?

6. What are the organization, management, and tecgnalionensions of information systems?

7. Distinguish between a behavioral and a technigatagrh to information systems in terms of the
guestions asked and the answers provided. Whar wdligplines contribute to an understanding of

information systems?

8. What is the relationship between an organizati@hieninformation systems? How has this
relationship changed over time?

9. What are the Internet and the World Wide Web? Hawetthey changed the role played by
information systems in organizations?

10. Describe some of the major changes that informatysbtems are bringing to organizations.
11. How are information systems changing the manageprexess?

12. What is the relationship between the network retmty the digital firm, electronic commerce, and
electronic business?

13. What are interorganizational systems? Why are lfeepming more important? How has Internet
and Web technology affected these systems?

14. What do we mean by information architecture andrmation technology infrastructure? Why are
they important concerns for managers?

15. What are the key management challenges involvedilding, operating, and maintaining
information systems today?
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Chapter 2:
Information Systemsin the Enterprise
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Management Challenges

Businesses need different types of informationesgstto support decision making and work activites
various organizational levels and functions. Margymeed systems that integrate information anchleasi
processes from different functional areas. Flex¢syrfor instance, needed information systemswioatid
allow it to precisely coordinate its supply chdirfound a solution in using the same enterpristesy in all
of its locations for important business processesdles, production, and logistics. The openingneite
presents the potential rewards to firms with welf@eived systems linking the entire enterprisehSuc
systems typically require a significant amount @famizational and management change and raise the
following management challenges:

1. Integration. Although it is necessary to design different systaerving different levels and
functions in the firm, more and more firms are fmgladvantages in integrating systems. However,
integrating systems for different organization&kls and functions to freely exchange information
can be technologically difficult and costly. Manegyaeed to determine what level of system
integration is required and how much it is wortldoilars.

2. Enlarging the scope of management thinking. Most managers are trained to manage a product
line, a division, or an office. They are rarelyitied to optimize the performance of the organizatio
as a whole and often are not given the means smdBut enterprise systems and industrial
networks require managers to take a much larger efeheir own behavior, including other
products, divisions, departments, and even outzideness firms. Investments in enterprise systems
are huge, they must be developed over long peabtisie, and they must be guided by a shared
vision of the objectives.

In this chapter we examine the role of the varitgpes of information systems in organizations. tfFine
look at ways of classifying information systemsdzhen the organizational level they support. Nex,
look at systems in terms of the organizational fiancthey serve. We show how systems can support
business processes for the major business funaimhgrocesses that span more than one function asu
supply chain management. We then examine entergysgems and industrial networks, which enable
organizations to integrate information and busiessesses across entire firms and even entiretnes.
Finally, we discuss different ways that informatsystems can be configured when businesses operate

internationally.

2.1 Key System Applications in the Organization

Because there are different interests, specialifed)evels in an organization, there are diffekemis of
systems. No single system can provide all the m&ion an organization needs. Figure 2-1 illustratee
way to depict the kinds of systems found in an oizgtion. In the illustration, the organizatiordisided

into strategic, management, knowledge, and opetievels and then is further divided into funogb
areas such as sales and marketing, manufactumagce, accounting, and human resources. Systems ar
built to serve these different organizational iasts (Anthony, 1965).
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Figure 2-1 Types of information systems

Organizations can be divided into strategic, mamsege, knowledge, and operational
levels and into five major functional areas: saled marketing, manufacturing, finance,
accounting, and human resources. Information systarve each of these levels and
functions.

Different Kinds of Systems

Four main types of information systems serve dgffiéiorganizational levels: operational-level system
knowledge-level systems, management-level systantsstrategic-level systems. Operational-levelesyst
support operational managers by keeping trackeottbmentary activities and transactions of the
organization, such as sales, receipts, cash deppaigroll, credit decisions, and the flow of mterin a
factory. The principal purpose of systems at il is to answer routine questions and to traelltw of
transactions through the organization. How manjspare in inventory? What happened to Mr. Williaans'
payment? To answer these kinds of questions, irgtom generally must be easily available, currand
accurate. Examples of operational-level systemsideca system to record bank deposits from autemati
teller machines or one that tracks the number af$yevorked each day by employees on a factory.floor

Knowledge-level systems support the organizatiemsviedge and data workers. The purpose of
knowledge-level systems is to help the businessifitegrate new knowledge into the business aineio
the organization control the flow of paperwork. Kitedge-level systems, especially in the form of
workstations and office systems, are among thegsagirowing applications in business today.

Management-level systems serve the monitoring,ralling, decision-making, and administrative adias
of middle managers. The principal question addebgesuch systems is, Are things working well?
Management-level systems typically provide periagdorts rather than instant information on operei
An example is a relocation control system that respon the total moving, house-hunting, and home
financing costs for employees in all company doiisi, noting wherever actual costs exceed budgets.

Some management-level systems support nonroutoigiale making (Keen and Morton, 1978). They tend
to focus on less-structured decisions for whicbrimiation requirements are not always clear. Thesteiss
often answer "what-if" questions: What would beitheact on production schedules if we were to deubl
sales in the month of December? What would happeuwit return on investment if a factory scheduleeve
delayed for six months? Answers to these quesfregsiently require new data from outside the
organization, as well as data from inside that oaihe easily drawn from existing operational-lesydtems.

Strategic-level systems help senior managemenietackli address strategic issues and long-termgyrend
both in the firm and in the external environmertieif principal concern is matching changes in ttieraal
environment with existing organizational capabiliyhat will employment levels be in five years? Wha
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are the long-term industry cost trends, and whees @ur firm fit in? What products should we be mgk
in five years?

Information systems also serve the major busingsstibns, such as sales and marketing, manufagturin
finance, accounting, and human resources. A typiganization has operational-, management-,
knowledge-, and strategic-level systems for eanltfanal area. For example, the sales function rgéige
has a sales system on the operational level todat@ly sales figures and to process orders. Avkedge-
level system designs promotional displays for th'$ products. A management-level system tracks
monthly sales figures by sales territory and report territories where sales exceed or fall beloticgpated
levels. A system to forecast sales trends overeayfear period serves the strategic level. We diestcribe
the specific categories of systems serving eachnizgtional level and their value to the organ@atiThen
we show how organizations use these systems frreajor business function.

Six Major Typesof Systems

Figure 2-2 shows the specific types of informasgatems that correspond to each organizational I€ke
organization has executive support systems (EStBgatrategic level; management information system
(MIS) and decision-support systems (DSS) at theagament level; knowledge work systems (KWS) and
office systems at the knowledge level; and tramsagirocessing systems (TPS) at the operational.lev
Systems at each level in turn are specializedrieessach of the major functional areas. Thus, ypieal
systems found in organizations are designed tstassrkers or managers at each level and in thetifuns

of sales and marketing, manufacturing, financepating, and human resources.

TYPES OF SYSTEMS !qugln-l.lvll !rlhml-
ww
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Figure 2-2 The six major types of information sysse

This figure provides examples of TPS, office syselfWS, DSS, MIS, and ESS, showing
the level of the organization and business fundtiah each supports.
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Table 2-1 summarizes the features of the six tgbasformation systems. It should be noted thaheaic

the different systems may have components thaisee by organizational levels and groups other than
their main constituencies. A secretary may finadiinfation on an MIS, or a middle manager may need to
extract data from a TPS.

Table 2-1 Characteristics of Information ProcesSyggtems
Type of . . Information
System Information Inputs | Processing Outputs Users
ESS Aggregate data; Graphics; Projections; Senior
external, internal simulations; responses to managers
interactive queries
DSS Low-volume data or | Interactive; Special reports;| Professionals;
massive databases | simulations; decision technical staff
optimized for data | analysis analyses;
analysis; analytic responses to
models and data queries
analysis tools
MIS Summary transaction Routine reports; | Summary and | Middle
data; high-volume | simple models; | exception managers
data; simple models | low-level analysis| reports
KWS Design Modeling; Models; Professionals;
specifications; simulations graphics technical staff
knowledge base
Office Documents; Document Documents; Clerical
systems | schedules management; schedules; mail| workers
scheduling;
communication
TPS Transactions; events  Sorting; listing; Detailed Operations
merging; updating| reports; lists; personnel;
summaries supervisors

Transaction Processing Systems

Transaction processing systems (TPS) are the basiness systems that serve the operational |éteto
organization. A transaction processing systemasmaputerized system that performs and recordsalig d
routine transactions necessary to the conducteobtisiness. Examples are sales order entry, hotel
reservation systems, payroll, employee record keg@ind shipping.

At the operational level, tasks, resources, antsgma predefined and highly structured. The denigp
grant credit to a customer, for instance, is mada kower-level supervisor according to predefingteria.
All that must be determined is whether the customeets the criteria.

Figure 2-3 depicts a payroll TPS, which is a typamcounting transaction processing system fourdaat
firms. A payroll system keeps track of the moneilpa employees. The master file is composed afréie
pieces of information (such as a name, addresamptoyee number) called data elements. Data aexkey
into the system, updating the data elements. Téraestts on the master file are combined in diffevexys

to make up reports of interest to management amdrgment agencies and to send paychecks to emgloyee
These TPS can generate other report combinatioesistfng data elements.
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Employee data (various departments) To general ledger: wlplmdlllﬂu_

Payroll
Employee Employee Gross Federal State FICA
number name pay tax tax
46848 Stoker, K. 2000.00 400.00 50.00 140.00 6000.00

{yea
Withholdings Federal income tax
State tax

FICA
Other

Figure 2-3 A symbolic representation for a payl#iS

Other typical TPS applications are identified igufie 2-4. The figure shows that there are five tional
categories of TPS: sales/marketing, manufacturioglpction, finance/ accounting, human resources, an
other types of TPS that are unique to a partigaldustry. The UPS package tracking system desciibed
Chapter 1 is an example of a manufacturing TPS. &S package delivery services; the system keeps
track of all of its package shipment transactions.

TYPE OF TPS SYSTEM
|:|--|'|l::':I|.|-:ll:w|“ﬂi mﬁ l'l!lﬂll"l:ﬂ (&g, university)
l:I'Itlmlm systems -
Major functions Sales managamaent Scheduling Budgaeting Personnel records  Admissions
of system  yu et research  Purchasing General ladger Benefits Grade records
Promotion Shipping/receiving Billing Compensation  Course records
Pricing Enginearing Cost accounting Labor relations  Alumni
Maw products Operations Training
Salas onder Machine control ~ General I
Major o - mlldw Payrol Registration system
systems mesparch  Purchase r o Accou Emw-m Student transcript
Sales commission Quality control Funds management Benefit systems  Cumiculum class
systems systems control systems
Cargor path Adumini bonafactor
systems system

Figure 2-4 Typical applications of TPS

There are five functional categories of TPS: satasketing, manufacturing/production,
finance/accounting, human resources, and othestypgystems specific to a particular
industry. Within each of these major functions subfunctions. For each of these
subfunctions (e.g., sales management) there ig& agaplication system.

Transaction processing systems are often so ceéataabusiness that TPS failure for a few hourssgsafl a
firm's demise and perhaps harm other firms linkeil imagine what would happen to UPS if its pagka
tracking system were not working! What would theiaés do without their computerized reservation
systems?

Managers need TPS to monitor the status of int@patations and the firm's relations with the eaér
environment. TPS are also major producers of inftion for the other types of systems. (For exantpke,
payroll system illustrated here, along with othecaunting TPS, supplies data to the company's gener
ledger system, which is responsible for maintaimeprds of the firm's income and expenses and for
producing reports such as income statements anddmbheets.)
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Knowledge Work and Office Systems

Knowledge work systems (KWS) and office systemses#ne information needs at the knowledge level of
the organization. Knowledge work systems aid kndggeworkers, whereas office systems primarily aid
data workers (although they are also used extdgdiyeknowledge workers).

In generalknowledge workerare people who hold formal university degreeswhd are often members of
recognized professions, such as engineers, dottargers, and scientists. Their jobs consist prityarf
creating new information and knowledge. KWS, sugls@entific or engineering design workstations,
promote the creation of new knowledge and ensuatertéw knowledge and technical expertise are phpper
integrated into the busined3ata workerstypically have less formal, advanced educatioegrdes and tend
to process rather than create information. Thegisbprimarily of secretaries, bookkeepers, filaherks, or
managers whose jobs are principally to use, maatipubr disseminate information. Office systems are
information technology applications designed to@ase data workers' productivity by supporting the
coordinating and communicating activities of thpitgl office. Office systems coordinate diverse
information workers, geographic units, and functicareas: The systems communicate with customers,
suppliers, and other organizations outside the &na serve as clearinghouses for information and
knowledge flows.

Typical office systems handle and manage docun{gmsugh word processing, desktop publishing,
document imaging, and digital filing), schedulinigrough electronic calendars), and communication
(through electronic mail, voice mail, or videocarfiecing). Word processing refers to the softwaik an
hardware that creates, edits, formats, storespants documents (see Chapter 6). Word processisigras
represent the single most common application a@irmétion technology to office work, in part because
producing documents is what offices are all abDesktop publishing produces professional publishing
guality documents by combining output from wordqaesing software with design elements, graphia, an
special layout features. Companies are now startipgiblish documents in the form of Web pages for
easier access and distribution. We describe Welispitg in more detail in Chapter 10.

Document imaging systems are another widely used/latge application. Document imaging systems
convert documents and images into digital formhsa they can be stored and accessed by the computer

Management Information Systems

In Chapter 1, we defined management informatiotesys as the study of information systems in busines
and management. The temanagement information systems (M&p designates a specific category of
information systems serving management-level fonsti Management information systems (MIS) serve the
management level of the organization, providing aggns with reports or with on-line access to the
organization's current performance and historieabrds. Typically, they are oriented almost exslelsi to
internal, not environmental or external, eventsSMtimarily serve the functions of planning, coliing,

and decision making at the management level. Giydieey depend on underlying transaction progessi
systems for their data.

MIS summarize and report on the company's basiatpas. The basic transaction data from TPS are
compressed and are usually presented in long sefiat are produced on a regular schedule. Figbre 2
shows how a typical MIS transforms transactionllelaa from inventory, production, and accountinipi
MIS files that are used to provide managers wigores. Figure 2-6 shows a sample report from tyssesn.
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Transaction Processing Systems  Management Information Systems

Order Order MIS FILES

TN
.=

Materials

data
Production
|:]
o ven, Dt e u u
< E4 .Exm
- d

How management information systems obtain theg f@m the

Figure 2-5 organization's TPS

In the system illustrated by this diagram, thre&BRpply summarized transaction data at
the end of the time period to the MIS reportingtleys Managers gain access to the
organizational data through the MIS, which provittesm with the appropriate reports.

Consolidated Consumer Products Cur%m
Sales by Product and Sales Region: 2002

PRODUCT PRODUCT SALES ACTUAL  PLANMNED ACTUAL VS,
CODE DESCRIPTION REGION SALES PLANNED

4468 Carpel Cleaner  Northeast 4,086,700 4,800,000 085
South 3,778,112 3750000 1.01
4,867,001 4600000 1.06
Wes! 4,00 4400000 0.9
TOTAL 18,715,253 17,550,000 095
5674 Room Freshener Mortheast 3676700 3,900,000 0.54
South  5608,112 4,700,000 1.19
Midwest 4.711.001  4,200.000 1.12
West 4,563,440 4900000 083
TOTAL 18,550,253 17,700,000 1.05
Figure 2-6 A sample report that might be producgthie MIS in Figure 2-5.

Consolidated Consumer Products Corporation Sal&rdguct and Sales Region: 2002

MIS usually serve managers interested in weeklyjthig, and yearly results—not day-to-day activities
MIS generally provide answers to routine questihias have been specified in advance and have a
predefined procedure for answering them. For icgtaIS reports might list the total pounds ofue#

used this quarter by a fast-food chain or, astitied in Figure 2-6, compare total annual salgsrés for
specific products to planned targets. These systéeengenerally not flexible and have little analgti
capability. Most MIS use simple routines such aarsaries and comparisons, as opposed to sophisticate
mathematical models or statistical techniques.

Decision-Support Systems

Decision-support systems (DSS) also serve the nesmagf level of the organization. DSS help managers
make decisions that are unique, rapidly changind,ret easily specified in advance. They address
problems where the procedure for arriving at atsmbiumay not be fully predefined in advance. Altgbu
DSS use internal information from TPS and MIS, thégn bring in information from external sources,
such as current stock prices or product priceopfpetitors.

Clearly, by design, DSS have more analytical pavan other systems. They are built explicitly wath
variety of models to analyze data, or they condéangge amounts of data into a form in which they ba
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analyzed by decision makers. DSS are designedasaislers can work with them directly; these systems
explicitly include user-friendly software. DSS ameeractive; the user can change assumptions,@gk n
guestions, and include new data.

An interesting, small, but powerful DSS is the vggraestimating system of a subsidiary of a large Acaa
metals company that exists primarily to carry bedkgoes of coal, oil, ores, and finished produmtst$
parent company. The firm owns some vessels, clsastBers, and bids for shipping contracts in thenop
market to carry general cargo. A voyage-estimatiygiem calculates financial and technical voyagailde
Financial calculations include ship/time costs I(flebor, capital), freight rates for various typ#sargo,
and port expenses. Technical details include aadyof factors such as ship cargo capacity, speet, p
distances, fuel and water consumption, and loaplatgrns (location of cargo for different portsheT
system can answer questions such as the follodngen a customer delivery schedule and an offered
freight rate, which vessel should be assigned ait wdte to maximize profits? What is the optimureespat
which a particular vessel can optimize its profit still meet its delivery schedule? What is theropl
loading pattern for a ship bound for the U.S. veesist from Malaysia? Figure 2-7 illustrates the K
for this company. The system operates on a powdesiktop personal computer, providing a system of
menus that makes it easy for users to enter dashtam information. We describe other types of i$S
Chapter 11.

Ship fle (0.9,
spead capacity)

?Fud distance

] |' b
¥

! Fual consumption
Analytical |
modols -  cost fie

"ﬁ_hln martarﬁr‘l:e
Reports h . istory cost

Port

.\ expense file

Figure 2-7 Voyage-estimating decision-support syste

This DSS operates on a powerful PC. It is used/dgilmanagers who must develop bids
on shipping contracts.

Executive Support Systems

Senior managers use executive support systems (E®%)ke decisions. ESS serve the strategic |dvakeo
organization. They address nonroutine decisiongirieg judgment, evaluation, and insight becausedts
no agreed-on procedure for arriving at a solutifdS create a generalized computing and communisatio
environment rather than providing any fixed applmaor specific capability. ESS are designed to
incorporate data about external events such agaelaws or competitors, but they also draw sumneai
information from internal MIS and DSS. They filtegmpress, and track critical data, emphasizing the
reduction of time and effort required to obtairomhation useful to executives. ESS employ the most
advanced graphics software and can deliver grapdslata from many sources immediately to a senior
executive's office or to a boardroom.

Unlike the other types of information systems, E®Snot designed primarily to solve specific pratde
Instead, ESS provide a generalized computing amdramications capacity that can be applied to a
changing array of problems. Although many DSS asaghed to be highly analytical, ESS tend to make
less use of analytical models.

Questions ESS assist in answering include theviohlg: What business should we be in? What are the
competitors doing? What new acquisitions would gecbus from cyclical business swings? Which units
should we sell to raise cash for acquisitions (Rdcind Treacy, 1982)? Figure 2-8 illustrates aehotlan
ESS. It consists of workstations with menus, intgva graphics, and communications capabilities tha

access historical and competitive data from infecogoorate systems and external databases suabvas
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Jones News/Retrieval or the Gallup Poll. Becaus® &® designed to be used by senior managers who
often have little, if any, direct contact or expeie with computer-based information systems, they
incorporate easy-to-use graphic interfaces. Motaildeon leading-edge applications of DSS and ESS ¢
be found in Chapter 11.

workstation workstation

* Menus . gnms_

. Canmmﬁmm * Communications

* Local procossing * Local processing
Figure 2-8 Model of a typical executive supporiteys

This system pools data from diverse internal andraal sources and makes them available
to executives in an easy-to-use form.

Reéationship of Systemsto One Another

Figure 2-9 illustrates how the systems servingedéiit levels in the organization are related toamather.
TPS are typically a major source of data for oystems, whereas ESS are primarily a recipienats d
from lower-level systems. The other types of systemy exchange data with each other as well. Data m
also be exchanged among systems serving diffenetibnal areas. For example, an order capturea by
sales system may be transmitted to a manufactayisigm as a transaction for producing or delivetiigg
product specified in the order.

Executive
support
syslema

(ESS)

Figure 2-9 Interrelationships among systems

The various types of systems in the organizatiore aterdependencies. TPS are major
producers of information that is required by thieeotsystems, which, in turn, produce
information for other systems. These different gypésystems are only loosely coupled
most organizations.

n
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It is definitely advantageous to have some measiurgegration among these systems so that infoomat
can flow easily between different parts of the aigation. But integration costs money, and integgat

many different systems is extremely time consunaing complex. Each organization must weigh its needs
for integrating systems against the difficultiemadunting a large-scale systems integration efidre
discussion of enterprise systems in Section 2a83g1his issue in greater detail.

http://gmx.xmu.edu.cn/ews/business/emis/chapten®?-op

2.2 Systems from a Functional Perspective

Information systems can be classified by the sfeoranizational function they serve as well as by
organizational level. We now describe typical infiation systems that support each of the major bsasin
functions and provide examples of functional agiams for each organizational level.

Sales and Marketing Systems

The sales and marketing function is responsibleséting the organization's product or service. lkéting

is concerned with identifying the customers forfinm's products or services, determining what thegd
or want, planning and developing products and sesvto meet their needs, and advertising and proghot
these products and services. Sales is concernba@nitacting customers, selling the products andcsss,
taking orders, and following up on sales. Salesmarketing information systems support these atsii

Table 2-2 shows that information systems are usadlies and marketing in a number of ways. At the
strategic level, sales and marketing systems momgads affecting new products and sales oppdrasni
support planning for new products and services,maoditor the performance of competitors. At the
management level, sales and marketing systems guppiket research, advertising and promotional
campaigns, and pricing decisions. They analyzes gseformance and the performance of the salds staf
Knowledge-level sales and marketing systems supparketing analysis workstations. At the operationa
level, sales and marketing systems assist in logaind contacting prospective customers, traclahess
processing orders, and providing customer servippat.

Table 2-2 Examples of Sales and Marketing Inforamagystems
System Description Organizational Leve
Order Enter, process, and track orders Operational
processing
Market Identify customers and markets using data onKnowledge
analysis demographics, markets, consumer behavior, and

trends

Pricing Determine prices for products and services Manageme
analysis
Sales trend Prepare 5-year sales forecasts Strategic

forecasting

Review Figure 2-6. It shows the output of a typialles information system at the management |&hel.
system consolidates data about each item sold gsutie product code, product description, andgsale
amount) for further management analysis. Compamagers examine these sales data to monitor sales
activity and buying trends. The Window on Managenusscribes the business benefits of another aaktks
marketing system.

http://gmx.xmu.edu.cn/ews/business/emis/chapten®2-hop
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Manufacturing and Production Systems

The manufacturing and production function is resgale for actually producing the firm's goods and
services. Manufacturing and production systemsaéhlthe planning, development, and maintenance of
production facilities; the establishment of prodoictgoals; the acquisition, storage, and availgbdf
production materials; and the scheduling of equiginfacilities, materials, and labor required tsHi@mn
finished products. Manufacturing and productiominiation systems support these activities.

Table 2-3 shows some typical manufacturing andysrtedn information systems arranged by
organizational level. Strategic-level manufactursiygtems deal with the firm's long-term manufacigiri
goals, such as where to locate new plants or whathavest in new manufacturing technology. At the
management level, manufacturing and productioresystanalyze and monitor manufacturing and
production costs and resources. Knowledge manufagtand production systems create and distribute
design knowledge or expertise to drive the prodmctirocess, and operational manufacturing and
production systems deal with the status of prodadasks.

Table 2-3 Examples of Manufacturing and Produchidormation Systems
System Description Organizational Leve
Machine control Control the actions of machines and| Operational

equipment
Computer-aided desigDesign new products using the Knowledge
(CAD) computer

Production planning Decide when and how many prizduc Management
should be produced

Facilities location Decide where to locate new picichn | Strategic
facilities

Most manufacturing and production systems use sarief inventory system, as illustrated in Fig2+&O0.
Data about each item in inventory, such as the eummbunits depleted because of a shipment or asech

or the number of units replenished by reorderingeturns, are either scanned or keyed into thesysthe
inventory master file contains basic data abouh é&en, including the unique identification code éach
item, the description of the item, the number dfaian hand, the number of units on order, andé¢beder
point (the number of units in inventory that trigge decision to reorder to prevent a stockoutjn@amies
can estimate the number of items to reorder or taeyuse a formula for calculating the least expens
guantity to reorder called tleEonomic order quantitylhe system produces reports such as the number of
each item available in inventory, the number otsiof each item to reorder, or items in inventdrgt tmust

be replenished.
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Shipment and order data

Figure 2-10 Overview of an inventory system

This system provides information about the numbié&ems available in inventory to
support manufacturing and production activities.

http://gmx.xmu.edu.cn/ews/business/emis/chapten®2-hop

Finance and Accounting Systems

The finance function is responsible for managirgyfthm's financial assets, such as cash, stockgl]dyand
other investments in order to maximize the returth@se financial assets. The finance functiomsis ia
charge of managing the capitalization of the fifinding new financial assets in stocks, bonds,tbeo
forms of debt). In order to determine whether fha fs getting the best return on its investmetits,
finance function must obtain a considerable amofiiriformation from sources external to the firm.

The accounting function is responsible for mairitajrand managing the firm's financial records—rptsgi
disbursements, depreciation, payroll—to accountherflow of funds in a firm. Finance and accougtin
share related problems—how to keep track of adifinancial assets and fund flows. They providenems
to questions such as these: What is the currerentowy of financial assets? What records exist for
disbursements, receipts, payroll, and other fuods?

Table 2-4 shows some of the typical finance andaciing information systems found in large
organizations. Strategic-level systems for therfagaand accounting function establish long-term
investment goals for the firm and provide long-rafigrecasts of the firm's financial performancethi
management level, information systems help mananensee and control the firm's financial resources
Knowledge systems support finance and accountingdwiding analytical tools and workstations for
designing the right mix of investments to maximieeirns for the firm. Operational systems in fireacd
accounting track the flow of funds in the firm thgh transactions such as paychecks, payments tmrsen
securities reports, and receipts.
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Table 2-4 Examples of Finance and Accounting Infirom Systems

System Description Organizational L evel
Accounts receivable Track money owed the firm Openal

Portfolio analysis Design the firm's portfolio ofiestments| Knowledge
Budgeting Prepare short-term budgets Management

Profit planning Plan long-term profits Strategic

Review Figure 2-3, which illustrates a payroll gystf a typical accounting TPS found in all busingssieh
employees.

http://gmx.xmu.edu.cn/ews/business/emis/chapten®2-iopHuman Resources Systems

The human resources function is responsible foacithg, developing, and maintaining the firm's kvor
force. Human resources information systems sugmbitities such as identifying potential employees,
maintaining complete records on existing employagd, creating programs to develop employees' &lent
and skills.

Strategic-level human resources systems identdymtanpower requirements (skills, educational level,
types of positions, number of positions, and cfastineeting the firm's long-term business planstht
management level, human resources systems helpyeranmaonitor and analyze the recruitment, allooatio
and compensation of employees. Knowledge systenfsufban resources support analysis activitieseelat
to job design, training, and the modeling of empkygareer paths and reporting relationships. Human
resources operational systems track the recruitamahiplacement of the firm's employees (see Table 2

Table 2-5 Examples of Human Resources Informatimtetns
System Description Organizational Leve
Training and Track employee training, skills, and Operational
development performance appraisals
Career pathing Design career paths for employees owiadge
Compensation Monitor the range and distribution of Management
analysis employee wages, salaries, and benefits

Human resources | Plan the long-term labor force needs of tHgtrategic
planning organization
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Figure 2-11 illustrates a typical human resourdes Tor employee record keeping. It maintains basic
employee data, such as the employee's name, agepatal status, address, educational background,
salary, job title, date of hire, and date of teration. The system can produce a variety of repsush as
lists of newly hired employees, employees who anainated or on leaves of absence, employees faassi
by job type or educational level, or employee jebfgrmance evaluations. Such systems are typically
designed to provide data that can satisfy federdlstate record keeping requirements for Equal
Employment Opportunity (EEO) and other purposes.

Employea data
{various departments) To payroll

k

Employes
master - -
file

Data elements In

employee master file:

Empiloyes: Number
Nama

HAubdress 0
Departmant quanes

ﬁml status

Figure 2-11 An employee record keeping system

This system maintains data on the firm's employeassipport the human resources
function.

http://gmx.xmu.edu.cn/ews/business/emis/chapten®2-hop

-3 2.3 Integrating Functions and Business Processesofer Relationship Management, Supply Chain
Management, Collaborative Commerce, and Enter@ystems

Organizations are using information systems to @inate activities and decisions across entire fiams
even entire industries. Information systems fotauer relationship management (CRM) and supplyrchai
management (SCM) can help coordinate processesghatmultiple business functions, including those
shared with customers and other supply chain partEmterprise systems can automate the flow of
information across business processes througheudrttire organization.

Business Processes and I nformation Systems

The systems we have just described support flowgook and activities called business processesnBss
processes refer to the manner in which work isromgal, coordinated, and focused to produce a viduab
product or service. On the one hand, business gseseare concrete work flows of material, infororati
and knowledge—sets of activities. Business procesise refer to the unique ways in which organireti
coordinate work, information, and knowledge, arel\ways in which management chooses to coordinate
work. Table 2-6 describes typical business procefmecach of the functional areas.

47


http://gmx.xmu.edu.cn/ews/business/emis/chapter02.htm#top

Table 2-6 Examples of Business Processes

Functional Area Business Process

Manufacturing and production Assembling the product
Checking for quality
Producing bills of materials

Sales and marketing Identifying customers
Making customers aware of the product
Selling the product

Finance and accounting Paying creditors
Creating financial statements
Managing cash accounts

Human resources Hiring employees
Evaluating employees' job performance
Enrolling employees in benefits plans

Although each of the major business functions taewn set of business processes, many other Isgsine
processes are cross-functional, transcending thiedaoies between sales, marketing, manufacturimdy, a
research and development. These cross-functioneépses cut across the traditional organizational
structure, grouping employees from different fuoictil specialties to complete a piece of work. For
example, the order fulfillment process at many canigs requires cooperation among the sales function
(receiving the order, entering the order), the antiag function (credit checking and billing forettorder),
and the manufacturing function (assembling andphgpthe order). Figure 2-12 illustrates how thisss-
functional process might work. Information systesupport these cross-functional processes as well as
processes for the separate business functions.

| Sales
\‘\ /' Generate| | Submit|
A
=S
product | product
Figure 2-12 The order fulfillment process

Generating and fulfilling an order is a multi-sggocess involving activities performed by
the sales, manufacturing and production, and adicgufunctions.

Information systems can help organizations achggeat efficiencies by automating parts of thesegsses
or by helping organizations rethink and streamthese processes. However, redesigning businessssex
requires careful analysis and planning. When sysi@m used to strengthen the wrong business model o
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business processes, the business can become riicieneat doing what it should not do. As a resthie

firm becomes vulnerable to competitors who may tdiseovered the right business model. Therefore, on
of the most important strategic decisions thatra tan make is not deciding how to use computers to
improve business processes, but instead to ficgnstand what business processes need improvement
(Keen, 1997). Chapter 12 treats this subject iatgredetail, because it is fundamental to systerab/sis

and design.

http://gmx.xmu.edu.cn/ews/business/emis/chapten®?-iopCustomer Relationship M anagement
and Supply Chain M anagement

Electronic commerce, global competition, and tke of digital firms have made companies think
strategically about their business processes folagiag their relationships with customers and Sepgl
Consumers can now use the Web to comparison shibpvatch companies on a moment's notice. To
survive, businesses need to find ways of providioge value and service to customers at lower &bethy
believe the solution lies in improving businessgasses for interacting with customers and for peody
and delivering products or services.

Customer Relationship M anagement (CRM)

Instead of treating customers as exploitable ssusteéncome, businesses are now viewing them ag lon
term assets to be nurtured through customer rakdtip management. Customer relationship management
(CRM) focuses on managing all of the ways thatra fileals with its existing and potential new custmn
CRM is both a business and technology disciplia tises information systems to coordinate all ef th
business processes surrounding the firm's interativith its customers in sales, marketing, andcer

The ideal CRM system provides end-to-end custoraes tom receipt of an order through product delive
and service.

In the past, a firm's processes for sales, seraim,marketing were highly compartmentalized aidndit
share much essential customer information. SoneenTetion on a specific customer might be stored and
organized in terms of that person's account wighcdmpany. Other pieces of information about timeesa
customer might be organized by products that warehased. There was no way to consolidate allisf th
information to provide a unified view of a custonaeross the company. CRM tools try to solve this
problem by integrating the firm's customer-relgbencesses and consolidating customer informatiom fr
multiple communication channels—telephone, e-mrigless devices, or the Web—so that the firm can
present one coherent face to the customer (seeeR2gli3).

* Unified view of customers

= Consistent message (o customars
* End-fo-end customer care

* Long-term customer relationships
* idantification of best customers

Figure 2-13 Customer relationship management (CRM)

Customer relationship management applies techndlm@pok at customers from a
multifaceted perspective. CRM uses a set of intedrapplications to address all aspects of
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the customer relationship, including customer servsales, and marketing.

Good CRM systems consolidate customer data fromipieisources and provide analytical tools for
answering questions such as, What is the valugpafticular customer to the firm over his or hégtime?
Who are our most loyal customers? (It costs siesimore to sell to a new customer than to an agisti
customer [Kalakota and Robinson, 2001].) Who arenaast profitable customers? (Typically 80 to 90
percent of a firm's profits are generated by 1PQ@ercent of its customers.) What do these phiéta
customers want to buy? Firms can then use the asgwacquire new customers, provide better seaumck
support, customize their offerings more preciselgustomer preferences, and provide ongoing value t
retain profitable customers. Chapters 3, 4, 9,1dndrovide additional details on customer relathoms
management applications and technologies. The WirmtoOrganizations shows how some European
companies have benefited from customer relationsisipagement.

Investing in CRM software alone won't automaticgltpduce better information about customers, angyma
customer relationship management systems fall siidhieir objectives. These systems require chamges
sales, marketing, and customer service processes

to encourage sharing of customer information; stpjpem top management; and a very clear idea®f th
benefits that could be obtained from consolidatngtomer data (see Chapter 13). The Manager's iToolk
describes some of the customer data issues thaigaenmust address.

Supply Chain M anagement

To deliver the product more rapidly to the custoenadl lower costs, companies are also trying tastliae
their business processes for supply chain manage®epply chain management is the close linkage and
coordination of activities involved in buying, magi and moving a product. It integrates supplier,
manufacturer, distributor, and customer logistigEcpsses to reduce time, redundant effort, anchtovg
costs. The supply chain is a network of organiratiand business processes for procuring materials,
transforming raw materials into intermediate amisfied products, and distributing the finished pits to
customers. It links suppliers, manufacturing pladistribution centers, conveyances, retail outle¢ople,
and information through processes such as procumremnegentory control, distribution, and delivery t
supply goods and services from source through eopsan. Materials, information, and payments flow
through the supply chain in both directions. Gostdst out as raw materials and move through lagistnd
production systems until they reach customers.shipgly chain includes reverse logistics in whidiumeed
items flow in the reverse direction from the bulyarck to the seller.

The supply chain illustrated in Figure 2-14 hasnb&enplified. Most supply chains, especially thése
large manufacturers such as automakers, are rerdtki with thousands of primary, secondary, artéatgr
suppliers. To manage the supply chain, a compas/tio eliminate redundant steps, delays, andritizaiat
of resources tied up along the way.
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Figure 2-14 Supply chain management

This figure illustrates the major entities in thpgly chain and the flow of information
upstream and downstream to coordinate the acsviteolved in buying, making, and
moving a product. Suppliers transform raw mateii@is intermediate products or
components, and then manufacturers turn themimished products. The products are
shipped to distribution centers and from thereetaiters and customers.

Companies that skillfully manage their supply ckaget the right amount of their products from ttseiurce
to their point of consumption with the least amoointime and the lowest cost. Information systenadken
supply chain management more efficient by helpimganies coordinate, schedule, and control
procurement, production, inventory management,dafigery of products and services. Supply chain
management systems can be built using intraneitgnets, or special supply chain management sadtwar
Table 2-7 describes how companies can benefit ireimg information systems for supply chain
management.

Table 2-7 How Information Systems Can Facilitatpf@y Chain Management

Information Systems Can Help Participantsin the Supply Chain

Decide when and what to produce, store, and move

Rapidly communicate orders

Track the status of orders

Check inventory availability and monitor invengdevels
Reduce inventory, transportation, and warehousosgs
Track shipments

Plan production based on actual customer demand

Rapidly communicate changes in product design

Inefficiencies in the supply chain, such as parntataiges, underutilized plant capacity, excessiistfed
goods inventory, or runaway transportation cosescaused by inaccurate or untimely informatiorr. Fo
example, manufacturers may keep too many parts/gniory because they don't know exactly when they
will receive their next shipment from their supptieSuppliers may order too few raw materials beeau
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they don't have precise information on demand. &sepply chain inefficiencies can waste as mubas
percent of a company's operating costs.

One recurring problem in supply chain managemettteisullwhip effect, in which information aboutth
demand for a product gets distorted as it pasees dine entity to the next across the supply cHage,(
Padmanabhan and Wang, 1997). A slight rise in ddrf@man item might cause different members in the
supply chain—distributors, manufacturers, supplisuppliers' suppliers, and suppliers' suppliers'
suppliers—to stockpile inventory so each has endjugti in case.” These changes will ripple througho
the supply chain, magnifying what started out amall change from planned orders, creating excess
inventory, production, warehousing, and shippingteolf all members of the supply chain could share
dynamic information about inventory levels, schedufforecasts, and shipments they would have a more
precise idea of how to adjust their sourcing, maduwiring, and distribution plans.

Supply chain management uses systems for suppily plzaning (SCP) and supply chain execution (SCE).
Supply chain planning systemsable the firm to generate demand forecasts fioo@uct and to develop
sourcing and manufacturing plans for that prodBapply chain execution systemanage the flow of
products through distribution centers and wareh®tsensure that products are delivered to the righ
locations in the most efficient manner. Table 2r@vjmles more details on supply chain planning and
execution systems.

Supply Chain Planning and Execution Systems

Table 2-8 Capabilities of Supply Chain Planning Systems

Order planning Select an order fulfillment plan that best mebésdesired level of service to the
customer given existing transportation and manufagy constraints.

Advanced scheduling and manufacturing plannidgavide detailed coordination of scheduling
based on analysis of changing factors such asmestorders, equipment outages, or supply
interruptions. Scheduling modules create job sclesdor the manufacturing process and supplier
logistics.

Demand planningGenerate demand forecasts from all business wsiihg statistical tools and
business forecasting techniques.

Distribution planning:Create operating plans for logistics managersider fulfillment, based on
input from demand and manufacturing planning masiule

Transportation planningTrack and analyze inbound and outbound movememiatérials and
products to ensure that materials and finished gaoel delivered at the right time and place at the
minimum cost.

Capabilities of Supply Chain Execution Systems

Order planning Select an order fulfillment plan that best mebésdesired level of service to the
customer given existing transportation and manufatg constraints

Final Production Organize and schedule final subassemblies redjtorenake each final product.

ReplenishmentCoordinate component replenishment work so treathouses remain stocked with
the minimum amount of inventory in the pipeline.

Distribution managemen€oordinate the process of transporting goods fteemtanufacturer to
distribution centers to the final customer. Provideline customer access to shipment and delivery
data.

Reverse distributionTrack the shipment and accounting for returneddgao remanufactured
products.
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Collaborative Commerce and Industrial Networks

Successful supply chain management requires arsptmece of trust where all the members of the supply
chain agree to cooperate and to honor the commigntlkeay have made to each other (Welty and Becerra-
Fernandez, 2001). They must be able to work togethéhe same goal and to redesign some of their
business processes so that they can coordinatetiieities more easily. In some industries, conies.

have extended their supply chain management systemsrk more collaboratively with customers,
suppliers, and other firms in their industry. Tilsiss much broader mission than traditional suppbirc
management systems, which focused primarily on giagahe flow of transactions among organizations.
It focuses on using shared systems and businesegs®s to optimize the value of relationships.

Companies are relying on these new collaboratikaiomships to further improve their planning, puctlon,
and distribution of goods and services. The ustgifal technologies to enable multiple organizasido
collaboratively design, develop, build, move, arahage products through their lifecycles is called
collaborative commercd=irms can integrate their systems with thoséeifrtsupply chain partners to
coordinate demand forecasting, resource planningiyetion planning, replenishment, shipping, and
warehousing. They can work jointly with suppliersgroduct design and marketing. Customers can @eovi
feedback for marketers to use to improve produsigte support, and service. A firm engaged in
collaborative commerce with its suppliers and comlis can achieve new levels of efficiency in redgci
product design cycles, minimizing excess invent@oygcasting demand, and keeping partners and
customers informed (see Figure 2-15).

* Dasign documenits
* Replenishment  * # =« Bills of material
* Prica schadules » Demand forecasts
« Drder stalus

5

Figure 2-15 Collaborative commerce

Collaborative commerce is a set of digitally endliellaborative interactions between an
enterprise and its business partners and custoBPats.and processes that were once
considered internal can be shared by the collalverabmmunity.

For example, Briggs & Stratton, based in Wauwat@gaconsin, built a collaborative extranet called
BriggsNetwork.com, linking it to its customers aswppliers, that is available in eight differentdaanges.

The company produces air-cooled gasoline enginesutoloor power equipment and uses more than 35,000
distributors worldwide. Suppliers and manufacturtngtomers can log onto the extranet to check
manufacturing specifications, view upcoming salesnmtions, and obtain parts and warranty infornmatio
Distributors can link their own Web sites to pansoof the Briggs & Stratton extranet of specia¢iast to

their customers so that these customers see infiomtaat is immediately available and up to date.

Users of the extranet see different data, deperatinghether they are manufacturing customers,
distributors, or dealers. The information availalbi@udes searchable libraries of product brochures
marketing material, and two- and three-dimensiemgine drawings, as well as an on-line calendaetp
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dealers schedule training classes with their tigtars. The company's regional managers can publish
information unique to the regions they overseeg@i& Stratton provides its end customers with sofne
this company information through BriggsandStratom. Through this consumer Web site, users can
access sales catalogs of equipment powered by®e&idsiratton; obtain on-line advice to locate preidu
that meet their needs; and locate retail outletsh &s Home Depot, Sears or Lowe's, that carry the
company's products. Briggs & Stratton also use&®tg host Web sites for smaller retailers who ek
resources to maintain their own Web presence (Mg@ib2001). Table 2-9 provides other examples of
collaborative commerce.

Table 2-9 How Businesses Are Engaging In Collalnga@ommerce
Business Collaborative Commer ce Activities
Cummins Inc Extranet enables customers to accalsegpon their engine

orders. Truck manufacturers can view early protesyfor
Cummins line of engines and ask for modificatidReal-time
design collaboration tools let Cummins engineerskwath
customers' engineers via the Web. A customer cbrgwcews all
significant updates to the Cummins site.

Group Dekko Group of 12 independently operated rfzaburing companies
that produce components such as wire harnessededplastic
parts, metal stamping for automobiles, and offiaaiture uses a
common shared data repository to coordinate pafitmes to
make sure they satisfy ISO 9000 international ¢ggabntrol
standards. Partner firms share quality standamtsjrdents,
graphics, engineering drawings, bills of materaicing, and
routing information. Partner firms, suppliers, aus$tomers can
be involved in the complete flow of design and praid
information.

Menasha Packaging company lets customers use thed\peoof products,
change colors and specifications, and check scimeddirectly in
its enterprise resource planning (ERP) system.

American Axle and Manufacturer of automobile driveline systems, clsass

Manufacturing components, and forged products uses the Web te phatos of
defective parts that stall its assembly line, désciine problem,
and solve it on the spot.

Internet technology is making this level of colladioon possible by providing a platform where syste
from different companies can seamlessly excharfgenmation. Web enabled networks for the coordimatio
of transorganizational business processes providefiastructure for collaborative commerce ad@gt
Such networks can be termed private industrial agtsy and they permit firms and their businessreast

to share information about product design and agreéent, marketing, inventory, and production
scheduling, iincluding transmission of graphicsnai, and CAD drawings. Many of these networks are
"owned" and managed by large companies who usetiheoordinate purchases, orders, and other
activities with their suppliers, distributors, aselected business partners.
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For instance, Procter & Gamble (P&G), the worldigést consumer goods company, developed an
integrated industry-wide system to coordinate grpstore point-of-sale systems with grocery store
warehouses, shippers, its own manufacturing feeslitand its suppliers of raw materials. This gngl
industry-spanning system effectively allows P&Grionitor the movement of all its products from raw
materials to customer purchase. P&G uses datactetlédrom point-of-sale terminals to trigger shiptseto
retailers of items that customers have purchasddhat need restocking. Electronic links to supplie
enable P&G to order materials from its own supplighen its inventories are low. The system help&P&
reduce its inventory by allowing the company toduee products as they are demanded by retailerS. iB&
implementing an Ultimate Supply System that usesriet technology to link retailers and suppliergs
private corporate intranet. By having retailers angpliers integrate their systems with P&G's syste
P&G hopes to reduce product cycle time by halfeimery costs by $4.5 billion, and systems cost$%y
billion.

Similarly, Safeway U.K. has electronic links to pliprs where it can share information about forex;as
shelf space, and inventory in its supermarketapplgers can track demand for their products, adjus
production, and adjust the timing and size of deles. The suppliers can download Safeway's infooma
into their enterprise systems or production plagrystems. Suppliers send Safeway information about
product availability, production capacity, and intey levels.

Although private industrial networks are primarilyed today to coordinate the activities of a siffighe
and its business partners, some can encompassir@nimaustry, coordinating the business procefsethe
key players in that industry, including suppligransporters, production firms, distributors, aetiters.
For example, the OASIS system Web sites link U&trecal utility companies in regional power pool
groups to sell their surplus power to wholesalad ta locate the transmission facilities for movthg
power between its source and the customers.

A few industrial networks have been built to suppadlaboration among firms in multiple industries.
General Mills, Kellogg, Land O'Lakes, and Monsambav use a common system based on Internet
technology to share their excess shipping capatitg.system uses a private network to coordinate
underutilized shipping capacity of container trueksl railroad cars to reduce participating members'
logistics costs.

http://gmx.xmu.edu.cn/ews/business/emis/chapten®2-HopEnter prise Systems

Organizations have internal business processefiaws of information that can also benefit fromHigr
integration. A large organization typically has malifferent kinds of information systems that sugpo
different functions, organizational levels, andihass processes. Most of these systems are boiihdr
different functions, business units and busineesgsses that do not "talk" to each other, and neasag
might have a hard time assembling the data they fugea comprehensive, overall picture of the
organization's operations. For instance, saleopeet might not be able to tell at the time thegcplan
order whether the items that were ordered werpvantory; customers could not track their ordenst a
manufacturing could not communicate easily witlafioe to plan for new production. This fragmentatbn
data in hundreds of separate systems could thuesdaegative impact on organizational efficiencgt an
business performance. Figure 2-16 illustratesrdmittonal arrangement of information systems.
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Figure 2-16 Traditional view of systems
In most organizations today, separate systems dueit a long period of time support
discrete business processes and discrete busimegohs. The organization's systems
rarely include vendors and customers.

Many organizations are now building enterpriseeys, also known as enterprise resource plannin@)ER
systems, to solve this problem. Enterprise softwandels and automates many business processessuch
filling an order or scheduling a shipment, with @l of integrating information across the compang
eliminating complex, expensive links between corapatstems in different areas of the business.
Information that was previously fragmented in difigt systems can seamlessly flow throughout the sio
that it can be shared by business processes infaimting, accounting, human resources, and otteaisa

of the firm. Discrete business processes from splesluction, finance, and logistics can be integtanto
company-wide business processes that flow acrgss@ational levels and functions. An enterprisdewi
technical platform serves all processes and lef/@dgire 2-17 illustrates how enterprise systemskwor

] s
-

process
Business process +—= Customers
Enterprise-wide business
processes

Figure 2-17 Enterprise systems

Enterprise systems can integrate the key busimesegses of an entire firm into a single
software system that allows information to flowmséassly throughout the organization.
These systems may include transactions with cussoeam vendors.

The enterprise system collects data from varioysbkesiness processes (see Table 2-10) and steréstd
in a single comprehensive data repository wheng ¢he be used by other parts of the business. Masag
emerge with more precise and timely informationdoordinating the daily operations of the busiress a
firmwide view of business processes and informafiiows.
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Table 2-10 Business Processes Supported By Ergerfyistems

Manufacturing processescluding inventory management, purchasing, shgpp
production planning, material requirements planpargl plant and equipment
maintenance

Manufacturing processescluding inventory management, purchasing, shgpp
production planning, material requirements planpargl plant and equipment
maintenance

Financial and accounting processéscluding accounts payable, accounts receivable,
cash management and forecasting, product-cost atiegucost-center accounting, asset
accounting, general ledger, and financial reporting

Sales and marketing processieg|uding order processing, pricing, shippinglibg,
sales management, and sales planning

Human resource processéscluding personnel administration, time accauti
payroll, personnel planning and development, benaficounting, applicant tracking,
and travel expense reporting

For instance, when a sales representative in Beugeters a customer order, the data flow autowrdtito
others in the company who need to see them. Therfeio Hong Kong receives the order and begins
production. The warehouse checks its progressnandind schedules the shipment date. The warehanse ¢
check its stock of parts and replenish whatevefatiory has depleted. The enterprise system stores
production information, where it can be accessedusyomer service representatives to track therpssgof
the order through every step of the manufacturioggss. Updated sales and production data autathatic
flow to the accounting department. The system traissinformation for calculating the salesperson's
commission to the payroll department. The systesn alitomatically recalculates the company's balance
sheets, accounts receivable and payable ledgatsceoter accounts, and available cash. Corporate
headquarters in London can view up-to-the-minute da sales, inventory, and production at every sfe
the process, as well as updated sales and proddotiecasts and calculations of product cost and
availability.

Benefits and Challenges of Enter prise Systems

Enterprise systems promise to integrate the diveusaness processes of a firm into a single, iategr
information architecture, but they also presentomehallenges.

Benefits of Enterprise Systems

Enterprise systems promise to greatly change fionernkions of business: firm structure, management
process, technology platform, and business capalflompanies can use enterprise systems to support
organizational structures that were not previopslgsible or to create a more disciplined orgaropati
culture. For example, they might use enterpris&esys to integrate the corporation across geographic
business unit boundaries or to create a more uniwganizational culture in which everyone useslamm
processes and information. An enterprise-enablgdrization does business the same way worldwidd, wi
cross-functional coordination and information flogifreely across business functions. Information
supplied by an enterprise system is structurednarauoss-functional business processes, and it can
improve management reporting and decision makingekample, an enterprise system might help
management more easily determine which productmaset or least profitable. An enterprise systenidou
potentially supply management with better data ibasiness processes and overall organizational
performance.
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Enterprise systems promise to provide firms widirgle, unified, and all-encompassing informatigstem
technology platform that houses data on all thetkesiness processes. The data have common, steredhrd
definitions and formats that are accepted by thieeearganization. You will learn more about the
importance of standardizing organizational dat€lhapter 7.

Enterprise systems can also help create the foiand@atr a customer or demand-driven organization. B
integrating discrete business processes, suchHess peoduction, finance, and logistics, the entire
organization can respond more efficiently to cugionequests for products or information, forecast n
products, and build and deliver them as demandnesjiManufacturing has better information to proelu
only what customers have ordered, procure exdulyight amount of components or raw materialglito f
actual orders, stage production, and minimizeithe that components or finished products are ientory.

Enterprise systems have primarily focused on hglpompanies manage their internal manufacturing,
financial, and human resource processes and weigmally designed to support supply chain
management processes involving entities outsidérineHowever, enterprise software vendors argist
to enhance their products so that firms can ligirtnterprise systems with vendors, suppliers,
manufacturers, distributors, and retailers.

Enterprise systems can produce the integration gnmbernal supply chain processes, such as sales,
inventory, and production, that makes it easietHerfirm to coordinate its activities with manutiaring
partners and customers. If participants in the Bugipain use the same enterprise software systibeis,
systems can exchange data without manual inteorenti

Challenges of Enterprise Systems

Although enterprise systems can improve organimatiooordination, efficiency, and decision makitiggy
have proven very difficult to build. They requiretronly large technology investments but also funelatal
changes in the way the business operates. Compaitieged to rework their business processes tkema
information flow smoothly between them. Employedt rave to take on new job functions and
responsibilities. Organizations that don't undedtthat such changes will be required or are unabheake
them will have problems implementing enterprisaeys or they may not be able to achieve a highvet le
of functional and business process integration.

Enterprise systems require complex pieces of soéaad large investments of time, money, and eiggert
This software is deeply intertwined with corporbtssiness processes. It might take a large compaayg t
to five years to fully implement all of the orgaaimnal and technological changes required by aerjgrise
system. Because enterprise systems are integititedifficult to make a change in only one paftiwe
business without affecting other parts as well.réhg the prospect that the new enterprise systeus
eventually prove as brittle and hard to changée®ld systems they replaced, binding firms to aiad
business processes and systems.

Companies may also fail to achieve strategic benfhm enterprise systems if integrating business
processes using the generic models provided byatdiERP software prevents the firm from using ueiq
business processes that had been sources of aglwvawir competitors. Enterprise systems promote
centralized organizational coordination and denisiaking, which may not be the best way for sommadi
to operate. There are companies that clearly doeed the level of integration provided by entegri
systems (Davenport, 2000 and 1998). Chapter 13ge®wnore detail on the organizational and teclnica
challenges to enterprise system
implementatiorhttp://gmx.xmu.edu.cn/ews/business/emis/chapten®?-iop
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2.4 International Information Systems

There are different ways of configuring informatieystems when businesses operate internationatgd
on the firm's organizational structure.

Forms of Global Business Organization

There are four main forms of international busir@gmnization: domestic exporter, multinational,
franchiser, and transnational, each with diffeygiterns of organizational structure or governahteach
type of global business organization, businesstiome may be centralized (in the home country),
decentralized (to local foreign units), and cooatinl (all units participate as equals).

The domestic exporter is characterized by heaviraleration of corporate activities in the home ooy of
origin. Production, finance/accounting, sales/mianige human resources, and strategic managemesgeare
up to optimize resources in the home country. i@gonal sales are sometimes dispersed using agency
agreements or subsidiaries, but even here foreagketing is totally reliant on the domestic homedor
marketing themes and strategies. Caterpillar Catpor and other heavy capital-equipment manufacture
fall into this category of firm.

The multinational firm concentrates financial mag@gnt and control out of a central home base while
decentralizing production, sales, and marketingaipns to units in other countries. The produais a
services on sale in different countries are adajmadit local market conditions. The organizati@romes
a far-flung confederation of production and mamkgtiacilities in different countries. Many finankia
service firms, along with a host of manufacturershsas General Motors, Chrysler, and Intel, fi {hattern.

Franchisers have the product created, designeded, and initially produced in the home couriry,

rely heavily on foreign personnel for further protion, marketing, and human resources. Food fraechi
such as McDonald's, Mrs. Fields Cookies, and Kéytlicied Chicken fit this pattern. McDonald's crezht
a new form of fast-food chain in the United Stated continues to rely largely on the United Stétes
inspiration of new products, strategic managenamd, financing. Nevertheless, because the produst mu
be produced locally—it is perishable—extensive dowtion and dispersal of production, local maurkgti
and local recruitment of personnel are required.

Transnational firms have no single national headgugbut instead have many regional headquarbetrs a
perhaps a world headquarters. In a transnatioreegt, nearly all the value-adding activities mua@Enaged
from a global perspective without reference tooratl borders, optimizing sources of supply and dema
wherever they appear, and taking advantage ofauay tompetitive advantages. The governance oéthes
firms has been likened to a federal structure irckvthere is a strong central management core @$ida
making, but considerable dispersal of power anahitial muscle throughout the global divisions. Few
companies have actually attained transnationailstaut Citicorp, Sony, Ford, and others are attemgp
this transitiorhttp://gmx.xmu.edu.cn/ews/business/emis/chapten®?- top

Global System Configuration

Information technology and improvements in gloleéétommunications are giving international firmsreno
flexibility in their global business design.

Figure 2-18 depicts four types of systems confitjonafor global business organizatio@entralized
systemsre those in which systems development and oparaticur totally at the domestic home base.
Duplicated systemare those in which development occurs at the Hzame but operations are handed over
to autonomous units in foreign locatioecentralized systenase those in which each foreign unit designs
its own unique solutions and systemN&tworked systenae those in which systems development and
operations occur in an integrated and coordinaedién across all units.
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Figure 2-18 Global business organization and systmnfigurations

The large Xs show the dominant patterns, and tfedl 3t show the emerging patterns. For
instance, domestic exporters rely predominantlgemtralized systems, but there is
continual pressure and some development of dedigrtiaystems in local marketing
regions.

As can be seen in Figure 2-18, domestic exporteis to have highly centralized systems in whicmgle
domestic systems development staff develops wode\applications. Multinationals allow foreign uriits
devise their own systems solutions based on |lamadls with few if any applications in common with
headquarters (the exceptions being financial reppeand some telecommunications applications).
Franchisers typically develop a single system, lisaathe home base, and then replicate it arahad
world. Each unit, no matter where it is located; ientical applications. Firms organized along
transnational lines use networked systems that spdtiple countries using a powerful telecommurimas
backbone and a shared management culture thaesrosgkural barriers. One can see the networked
systems structure in financial services where tiradgeneity of the product—money and money
instruments—seems to overcome national and culbaralers.

http://gmx.xmu.edu.cn/ews/business/emis/chapten®2-hop

Management Wrap-Up

Enterprise systems require management to takenaviite view of business processes and information
flows. Managers need to determine which businessagses should be integrated, the short- and kEng-t
benefits of this integration, and the appropriatel of financial and organizational resourcesugp®rt this
integration.

There are many types of information systems inrgarazation that support different organizatiomsidls,
functions, and business processes. Some of thesmsg; including those for supply chain manageraedt
customer relationship management, span more thafuoiction or business process and may be tidukto t
business processes of other organizations. Systeeggating information from different business dtions,
business processes and organizations often regxteasive organizational change.

Information systems that create firmwide or indgstide information flows and business processesireq
major technology investments and planning. Firmstrhave an information technology (IT) infrastruetu
that can support organization-wide or industry-wedenputing.

For Discussion

1. Review the payroll TPS illustrated in Figure 2-3widcould it provide information for other types
of systems in the firm?

2. Adopting an enterprise system is a key businessidacas well as a technology decision. Do you
agree? Why or why not? Who should make this det?sio

http://gmx.xmu.edu.cn/ews/business/emis/chapten®2-op
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Summary

1. What are the key system applications in a businéds&® role do they playPhere are six major
types of information systems in contemporary orgainons. Operational-level systems are
transaction processing systems (TPS), such aslpayarder processing, that track the flow of the
daily routine transactions that are necessary molect business. Knowledge-level systems support
clerical, managerial, and professional workers.yTdensist of office systems for increasing data
workers' productivity and knowledge work systemsediohancing knowledge workers' productivity.
Management-level systems (MIS and DSS) providariaeagement control level with information
for monitoring, controlling, and decision-makingobt MIS reports condense information from TPS
and are not highly analytical. Decision-supporteys (DSS) support management decisions when
these decisions are unique, rapidly changing, ah@pecified easily in advance. They have more
advanced analytical models and data analysis dépgbihan MIS and often draw on information
from external as well as internal sources. Exeeutivpport systems (ESS) support the strategic
level by providing a generalized computing and camitations environment to assist senior
management's decision making. They have limitetiyaca capabilities but can draw on
sophisticated graphics software and many sourcegeshal and external information.

The various types of systems in the organizatiaimamge data with one another. TPS are a major
source of data for other systems, especially MKBR8S. ESS primarily receive data from lower-
level systems. The different systems in an orgaioizdave traditionally been loosely integrated.

2. How do information systems support the major bssirienctions: sales and marketing,
manufacturing and production, finance and accougtend human resource#® each level of the
organization there are information systems suppgitthe major functional areas of the business.
Sales and marketing systems help the firm idewtistomers for the firm's products or services,
develop products and services to meet customerdsneromote the products and services, sell the
products and services, and provide ongoing custeopguort. Manufacturing and production
systems deal with the planning, development, andymtion of products and services, and
controlling the flow of production. Finance and aaating systems keep track of the firm's financial
assets and fund flows. Human resources systemdaimémployee records; track employee skills,
job performance, and training; and support planfiingemployee compensation and career
development.

3. Why should managers pay attention to business pses® What are the benefits of using
information systems to support business processgading those for customer relationship
management and supply chain managemBntiness processes refer to the manner in whick wo
is organized, coordinated, and focused to produadumble product or service. Business processes
are concrete work flows of material, informationd&nowledge. They also represent unique ways
in which organizations coordinate work, informatiand knowledge and the ways in which
management chooses to coordinate work. Managedstagmy attention to business processes
because they determine how well the organizatioregacute, and thus are a potential source of
strategic success or failure. Although each ofhtlagor business functions has its own set of
business processes, many other business processeess-functional, such as fulfilling an order.
Information systems can help organizations achggeat efficiencies by automating parts of these
processes or by helping organizations rethink amasline these processes, especially those for
customer relationship management and supply chamagement. Customer relationship
management uses information systems to coordifatéthe business processes surrounding the
firm's interactions with its customers. Supply chaianagement is the close linkage of activities
involved in buying, making, and moving productdohmation systems make supply chain
management more efficient by helping companiesdinate, schedule, and control procurement,
production, inventory management, and deliveryrotipcts and services to customers.

4. What are the business benefits of using collabegatommerce, private industrial networks and
enterprise system€&bdllaborative commerce relies on digital technabsgio enable multiple
organizations to collaboratively design, develag|dy move, and manage products through their
lifecycles. A firm engaged in collaborative comneewth its suppliers and customers can achieve
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new efficiencies by reducing product design cyahigimizing excess inventory, forecasting
demand, and keeping partners and customers inforragte industrial networks are Web-enabled
networks that support collaborative commerce a@tviby providing an infrastructure for
transorganizational business processes and infromows.

Enterprise systems integrate the key business ggesef a firm into a single software system so
that information can flow throughout the organiaatiimproving coordination, efficiency, and
decision making. Enterprise systems promise effaiis from better coordination of both internal
and external business processes. Enterprise systani®lp create a more uniform organization in
which everyone uses similar processes and infooma#éind measures their work in terms of
organization-wide performance standards. The coatdin of sales, production, finance, and
logistics processes provided by enterprise systeips organizations respond more rapidly to
customer demands.

Enterprise systems are very difficult to implemsmtcessfully. They require extensive
organizational change, use complicated technolpgias require large up-front costs for long-term
benefits that are difficult to quantify. Once implented, enterprise systems are very difficult to
change. Management vision and foresight are redjtiréake a firmwide and industry-wide view of
problems and to find solutions that realize striatgglue from the investment.

5. What types of information systems are used by coiepéhat operate internationallyPhere are
four basic global forms of business organizatiamastic exporter, multinational, franchiser, and
transnational. Each works best with a differentesys configuration. Transnational firms must
develop networked system configurations and pecamsiderable decentralization of development
and operations. Franchisers tend to duplicate sxséeross many countries and use centralized
financial controls. Multinationals typically relynadecentralized independence among foreign units
with some movement toward development of netwdbksnestic exporters typically are centralized
in domestic headquarters with some decentralizedabions permitted.

http://gmx.xmu.edu.cn/ews/business/emis/chapten®2-hop

Key Terms

bullwhip effect
Large fluctuations in inventories along the supgigin resulting from small unanticipated
fluctuations in demand.

business processes
The unique ways in which organizations coordinaig @ganize work activities, information, and
knowledge to produce a product or service.

collabor ative commer ce
The use of digital technologies to enable multiiganizations to collaboratively design, develop,
build, and manage products through their lifecycles

customer relationship management (CRM)
Business and technology discipline to coordindtefahe business processes for dealing with
customers.

decision-support systems (DSS)
Information systems at the organization's managetaeal that combine data and sophisticated
analytical models or data analysis tools to suppontroutine decision making.

desktop publishing

Technology that produces professional-quality desis combining output from word processors
with design, graphics, and special layout features.
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document imaging systems
Systems that convert documents and images inttablfigrm so that they can be stored and accessed
by the computer.

domestic exporter
Form of business organization characterized byeantralization of corporate activities in the
home country of origin.

enterprise systems
Firmwide information systems that integrate keyibess processes so that information can flow
freely between different parts of the firm.

executive support systems (ESS)
Information systems at the organization's stratkgyiel designed to address unstructured decision
making through advanced graphics and communications

finance and accounting infor mation systems
Systems that keep track of the firm's financiabesand fund flows.

franchiser
Form of business organization in which a producréated, designed, financed, and initially
produced in the home country, but for product-dpeogasons relies heavily on foreign personnel
for further production, marketing, and human resesr

human resour ces information systems
Systems that maintain employee records; track eyaplskills, job performance, and training; and
support planning for employee compensation ancecatevelopment.

knowledge work systems (KWS)
Information systems that aid knowledge workershadreation and integration of new knowledge
in the organization.

knowledge-level systems
Information systems that support knowledge and datr&ers in an organization.

management information systems (M1S)
Information systems at the management level ofrgarozation that serve the functions of planning,
controlling, and decision making by providing ragisummary and exception reports.

management-level systems
Information systems that support the monitoringytialing, decision-making, and administrative
activities of middle managers.

manufacturing and production information systems
Systems that deal with the planning, developmert,moduction of products and services, and
with controlling the flow of production.

multinational
Form of business organization that concentrateméial management and control out of a central
home base while decentralizing production, saled,raarketing operations to units in other
countries.

office systems

Computer systems, such as word processing, eléctmail systems, and scheduling systems, that
are designed to increase the productivity of daigkers in the office.

63



operational-level systems
Information systems that monitor the elementarivaies and transactions of the organization.

private industrial networks
Web-enabled networks linking systems of multipten§ in an industry for the coordination of

transorganizational business processes.

reverselogistics
The return of items from buyers to sellers in apbyghain.

sales and marketing information systems
Systems that help the firm identify customers i@ firm's products or services, develop products
and services to meet customers' needs, promote pneducts and services, sell the products and
services, and provide ongoing customer support.

strategic-level systems
Information systems that support the long-rangarptay activities of senior management.

supply chain
Network of organizations and business processgsrémuring materials, transforming raw
materials into intermediate and finished produatsl distributing the finished products to
customers.

supply chain management
Close linkage and coordination of activities inveivin buying, making, and moving a product.

transaction processing systems (TPS)
Computerized systems that perform and record thy matine transactions necessary to conduct
the business; they serve the organization's opesdtlevel.

transnational
Truly global form of business organization with mational headquarters; value-added activities are

managed from a global perspective without refereéacetional borders, optimizing sources of
supply and demand and local competitive advantage.

word processing

Office system technology that facilitates the dorabf documents through computerized text
editing, formatting, storing, and printing.

Review Questions

1. Identify and describe the four levels of the orgational hierarchy. What types of information
systems serve each level?

2. List and briefly describe the major types of systemorganizations.

3. What are the five types of TPS in business orgénizs? What functions do they perform? Give
examples of each.

4. Describe the functions performed by knowledge waré# office systems and some typical
applications of each.

5. What are the characteristics of MIS? How do MISedifrom TPS? From DSS
6. What are the characteristics of DSS? How do th#grdrom those of ESS

7. Describe the relationship between TPS, office sysiKWS, MIS, DSS, and ESS.

64



10.

11.

12.

13.

14.

15.

16.

17.

List and describe the information systems servaxheof the major functional areas of a business.

What is a business process? Give two examplesookpses for functional areas of the business and
one example of a cross-functional process.

What is customer relationship management? Whyss itmportant to businesses? How do
information systems facilitate customer relatiopsmanagement?

What is supply chain management? What activitiesdbcomprise? Why is it so important to
businesses?

How do information systems facilitate supply chaianagement

What is collaborative commerce? How can organipatienefit from it

How can organizations benefit from participatingmivate industrial networks
What are enterprise systems? How do they change&ahen organization works
What are the benefits and challenges of implemgréiterprise systems

Describe the four major types of global busineggpoization and the system configuration that is
most appropriate for supporting each type.
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