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LEARNING OBJECTIVES
After studying this chapter, you will be able to:

� Describe the characteristics of the digital
economy and e-business.

� Recognize the relationships between business
pressures, organizational responses, and
information systems.

� Identify the major pressures in the business
environment and describe the major
organizational responses to them.

� Define computer-based information systems and
information technology.

� Describe the role of information technology in
supporting the functional areas, public services,
and specific industries.

� List the new technology developments in the
areas of generic and networked computing and
Web-based systems.

� Understand the importance of learning about
information technology.
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2

SIEMENS AG IS TRANSFORMING ITSELF
INTO AN E-BUSINESS

➥ THE PROBLEM

Siemens AG (siemens.com) is a German-based 150-year-old diversified and
global manufacturer. With 484,000 employees, Siemens does business in 190
countries and has 600 manufacturing and R & D (research and development)
facilities in over 50 countries. Its product lines and services are extremely var-
ied, including communication and information, automation and controls,
power, transportation, medical equipment, and lighting. Besides its own 13
operating divisions, Siemens AG has interests in other companies like Bosch
(household appliances), Framatome (in France’s nuclear power industry), and
Fujitsu computers.

Facing hundreds of competitors, most of which are in foreign countries, the
company had difficulties expanding its business in a fast-changing business en-
vironment and was unable to enjoy the profit margin of some of its competitors.
A major problem area was the coordination of the internal units of the company.
Another one was the collaboration with so many suppliers and customers. In
particular, its supply chain—the flow of materials from suppliers through manu-
facturing, distribution, and sales—is very complex. Finally, it was necessary to
find ways to contain costs and to increase customer service.

➥ THE SOLUTION

By the late 1990s the company decided to transform itself into a 100 percent
“e-business”—that is, a company that performs various business functions
electronically. It would do so by introducing Web-based systems and electronic
commerce applications in all of its operations. The reason for such an ambitious
goal was the need to solve the problems caused by multiple supply chain oper-
ations. Embarking on a four-year plan, the company started the transformation
in 1999.

Siemens had decided on a dual approach: It would use its own in-house
information systems capabilities where it made sense to do so, but it would also
go out-of-house to purchase some systems from major vendors. Siemens strate-
gic goals were to:

● Improve its readiness for extended electronic commerce by standardizing
hundreds of business processes across multiple divisions. (For example, the
company went from over 300 different process applications to 29.)

● Redesign the information technology infrastructure to enable integration of
“best-of-breed” software (software components that best fit the company’s
needs, each from a different vendor), integrated into an enterprisewide platform.

Besides being able to handle electronic transactions, Siemens also wanted to
create an easily accessible central corporate knowledge base—a companywide
storehouse of proven methodologies (known as “best practices”; see Chapter 10).

Using SAP R/3 systems (see Chapter 7), along with software from i2 Technology
and IBM, the company built functional systems that link the enterprise, ensure
support functions, and connect with the company’s supply chain partners.

Various icons are used throughout
the book to identify a particular

perspective or functional area
related to the nearby example. This

icon, for example, indicates an
international perspective. See

page •• in the preface for a listing
of all of the icons.

Each chapter opens with an example
that illustrates the application of

IT in a real-world organization and
the relevance of the chapter topics.

The format—problem, solution,
results—helps model a way to think

about business problems.
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1.1 DOING BUSINESS IN THE DIGITAL ECONOMY 3

Functions such as taking customer orders, online procuring of materials and com-
ponents that go into the manufacturing process, collaborating with business part-
ners in developing products, and transporting finished products were integrated
across the company, using the Internet as much as possible. Also, the system was
designed to provide better customer service to Siemens’s business customers.

➥ THE RESULTS

In its 2000 fiscal year, the company saw its online sales and its electronic pro-
curement transactions reach 10 percent of its total sales and purchases, respec-
tively. In 2002, online sales increased by 25 percent, and e-procurement grew
60 percent over its 2000 level.

As of January 2004, most employees are networked throughout the company.
They have direct access to the Internet, and a portal through which employees
can access corporate information is in use. This portal offers various workplace
aids, including search engines, forms, travel booking, and electronic expense
account reporting.

The transformation to an e-business and the managing of change cost Siemens
around 1 billion euros. President and CEO Heinrich von Pierer says, “This will
make us faster and help us further cut costs. . . . All of this is aimed at meeting
today’s e-economy goals directly, with the promise of operational economies in
return.”

Sources: Compiled from Schultz (2002), aberdeen.com (accessed September 2002), and siemens.com
(accessed May 2004).

➥ LESSONS LEARNED FROM THIS CASE

This case illustrates that fierce global competition drives even large corporations
to find ways to reduce costs, increase productivity, and improve customer service,
which increase competitive advantage. These efforts are best achieved by using
Web-based systems, which are the major enablers in the transformation to an
e-business or e-company in the digital economy.

In this chapter we present the characteristics and concepts of the digital
economy and how it is changing business processes. In addition, we will describe
the extremely competitive business environment in which companies operate to-
day, the business pressures to which they are subject, and what companies are
doing to counter these pressures, especially in strategic management. Futhermore,
you will learn what makes information technology a necessity in supporting 
organizations, and what and why any manager in the twenty-first century should
know about it.

1.1 DOING BUSINESS IN THE DIGITAL ECONOMY

Conducting business in the digital economy means using Web-based systems
on the Internet and other electronic networks to do some form of electronic
commerce. First we will consider the concepts of electronic commerce and
networked computing and then look at the impact they have made on how
companies do business.

This brief section ties the key points
of the opening case to the topics

that will be covered in the chapter.
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4 CHAPTER 1 STRATEGIC USE OF INFORMATION TECHNOLOGY IN THE DIGITAL ECONOMY

As described in the opening case, Siemens AG was an established “old-economy”
company that has seen the need to transform itself into an e-business, a com-
pany that performs most of its business functions electronically, in order to enhance
its operations and competitiveness (Chapter 12). Its use of Web-based systems
to support buying, selling, and customer service exemplifies electronic com-
merce (EC or e-commerce). In e-commerce (Chapter 4), business transactions
are done electronically over the Internet and other computing networks. EC is
becoming a very significant global economic element in the twenty-first century
(see Evans and Wurster, 2000 and Drucker, 2002).

The infrastructure for EC is networked computing (also known as dis-
tributed computing), which connects computers and other electronic devices via
telecommunication networks. Such connections allow users to access informa-
tion stored in many places and to communicate and collaborate with others, all
from their desktop (or even mobile) computers. While some people still use a
standalone computer exclusively, or a network confined to one location, the
vast majority of people use multiple-location networked computers. These may
be connected to the global networked environment, known as the Internet, or to
its counterpart within organizations, called an intranet. In addition, some com-
panies link their intranets to those of their business partners over networks
called extranets. The connection typically is done via wireline systems, but
since 2000 more and more communication and collaboration is done via wire-
less systems.

Networked computing is helping some companies excel and is helping oth-
ers simply to survive. Broadly, the collection of computing systems used by an
organization is termed information technology (IT), which is the focus of this
book. In the developed countries, almost all medium and large organizations, and
many small ones, private or public, in manufacturing, agriculture, or services,
use information technologies, including electronic commerce, to support their
operations.

Why is this so? The reason is simple: IT has become the major facilitator of
business activities in the world today. (See for instance, Dickson and DeSanctis,
2001; Huber, 2004; and Tapscott et al., 2000.) Note that here and throughout
the book, in using the term “business” we refer not only to for-profit organi-
zations, but also to not-for-profit public organizations and government agencies,
which need to be run like a business. IT is also a catalyst of fundamental changes
in the strategic structure, operations, and management of organizations (see
Carr, 2001), due to the capabilities shown in Table 1.1. These capabilities,
according to Wreden (1997), support the following five business objectives: (1)
improving productivity (in 51% of corporations), (2) reducing costs (39%), (3)
improving decision making (36%), (4) enhancing customer relationships (33%),
and (5) developing new strategic applications (33%). Indeed, IT is creating a
transformation in the way business is conducted, facilitating a transition to a
digital economy.

The digital economy refers to an economy that is based on digital technologies,
including digital communication networks (the Internet, intranets, and private
value-added networks or VANs), computers, software, and other related informa-
tion technologies. The digital economy is also sometimes called the Internet econ-
omy, the new economy, or the Web economy (see Brynolfsson et al., 2003 and
Liebowitz, 2002).

Electronic
Commerce and

Networked
Computing

What Is the Digital
Economy?
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1.1 DOING BUSINESS IN THE DIGITAL ECONOMY 5

In this new economy, digital networking and communication infrastruc-
tures provide a global platform over which people and organizations devise
strategies, interact, communicate, collaborate, and search for information. This
platform includes, for example, the following, according to Choi and Whinston
(2000):

● A vast array of digitizable products—databases, news and information, books,
magazines, TV and radio programming, movies, electronic games, musical
CDs, and software—which are delivered over the digital infrastructure any
time, anywhere in the world

● Consumers and firms conducting financial transactions digitally—through
digital currencies or financial tokens carried via networked computers and
mobile devices

● Physical goods such as home appliances and automobiles, which are equipped
with microprocessors and networking capabilities

The term digital economy also refers to the convergence of computing and
communication technologies on the Internet and other networks, and the
resulting flow of information and technology that is stimulating e-commerce
and vast organizational change. This convergence enables all types of informa-
tion (data, audio, video, etc.) to be stored, processed, and transmitted over net-
works to many destinations worldwide. The digital economy has helped create
an economic revolution, which was evidenced by unprecedented economic
performance and the longest period of uninterrupted economic expansion in
history from 1991 until 2000. (See Online File W1.1 for some statistics related
to the “digital revolution.”)

OPPORTUNITIES FOR ENTREPRENEURS. The new digital economy is providing
unparalleled opportunities for thousands of entrepreneurs, some of them in
their teens, to apply EC business models to many business areas. As we will see
throughout the book, many of these initiatives were started by one or two indi-
viduals. Others were started by large corporations. These startup companies 

TABLE 1.1 Major Capabilities of Information Systems

● Perform high-speed, high-volume, numerical computations.
● Provide fast, accurate, and inexpensive communication within and between

organizations.
● Store huge amounts of information in an easy-to-access, yet small space.
● Allow quick and inexpensive access to vast amounts of information, worldwide.
● Enable communication and collaboration anywhere, any time.
● Increase the effectiveness and efficiency of people working in groups in one place

or in several locations.
● Vividly present information that challenges the human mind.
● Facilitate work in hazardous environments.
● Automate both semiautomatic business processes and manually done tasks.
● Facilitate interpretation of vast amounts of data.
● Facilitate global trade.
● Can be wireless, thus supporting unique applications anywhere.
● Accomplish all of the above much less expensively than when done manually.

The following icon is used
throughout the book to indicate that

additional related resources are
available at the book’s Web site,

www.wiley.com/college/turban.
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6 CHAPTER 1 STRATEGIC USE OF INFORMATION TECHNOLOGY IN THE DIGITAL ECONOMY

not only sold products, but many also provided support services ranging from
computer infrastructure to electronic payments. Known as dot-coms, these com-
panies saw an opportunity to do global business electronically. An interesting
example is entrepreneur Don Kogen and his Thaigem.com business, described
in IT at Work 1.1.

Thaigem’s competitive edge is low prices. The proximity to
gem-processing factories and the low labor cost enable Kogen
to offer prices significantly lower than his online competitors
(such as Tiffany’s at tiffany.com). Kogen makes only 20 to 25
percent profit, much less than other dealers make. To make
the business even more competitive, Kogen caters even to
small buyers. Payments are made safely, securely, and conve-
niently using either PayPal or Escrow.com. Delivery to any
place is made via Federal Express, at $15 per shipment.

Dissatisfied customers can return merchandise within
30 days, no questions asked. No jewel is guaranteed, but
Kogen’s name is trusted by over 68,000 potential cus-
tomers worldwide. Kogen enjoys a solid reputation on the
Web. For example, he uses eBay to auction gems as an ad-
ditional selling channel. Customers’ comments on eBay are
99 percent positive versus 1 percent negative. In fact,
Thaigem.com is further expanding its customer-service
program. The company has implemented a 24-hour “Live
Support” chat service, Monday through Friday, further
augmenting this service with the addition of a 1-800 (toll-
free) number for U.S. customers. This “Live Support” chat
software allows Thaigem.com to track the movement of
customers and know exactly what products or content
pages customers are viewing.

Sources: Compiled from thaigem.com (April 2004) and from Meve-
doth (2002).

For Further Exploration: Go to blackstartrading.com and
compare the two sites; which one do you think is better?
What kinds of business and revenue models were used?
Were they effective? How is competitive advantage gained
in this case?

The gems market is a global one with thousands of
traders buying and selling about $40 billion worth of

gems each year. This age-old business is very inefficient in
terms of pricing: Several layers of intermediaries can jack
up the price of a gem 1,000 percent between wholesale and
final retail prices.

Chanthaburi, Thailand, is one of the world’s leading
centers for processing gems, and that is where Don Ko-
gen landed, at the age of 15, to search for his fortune.
And indeed, he found it there. After failing to become a
gem cutter, Kogen moved into gem sorting, and soon he
learned to speak Thai. After three years of observing how
gem traders haggle over stones, he decided to try the
business himself. Having only a small amount of “seed”
money, Kogen started by purchasing low-grade gems
from sellers who arrived early in the morning and selling
them for a small profit to dealers from India and Pakistan
who usually arrived late in the day. Using advertising, he
reached the U.S. gem market and soon had 800 potential
overseas customers. Using faxes, he shortened the order
time, which resulted in decreasing the entire time from
order to delivery. These various business methods en-
abled him to grow his mail-order business to $250,000
per year by 1997.

In 1998, Kogen decided to use the Internet. Within a
month, he established a Web site thaigem.com and sold his
first gem online. By 2001, the revenue reached $4.3
million, growing to $9.8 million in 2002. Online sales
account for 85 percent of the company’s revenue. The buy-
ers are mostly jewelry dealers or retailers such as Wal-Mart
or QVC. Kogen buys raw or refined gems from all over the
world, some online, trying to cater to the demands of his
customers.

IT at Work 1.1
DIAMONDS FOREVER—ONLINE

“IT at Work” boxes spotlight innovations and technologies used by real
organizations to solve business problems.
“Integrating IT” icons highlight examples of IT applications in major functional
areas of business, in government, and in public services. The codes used in
these turquoise-colored icons are:
ACC—accounting

POM—production/operations management
MKT—marketing
HRM—human resources management
FIN—finance
GOV—government and 
SVC—other public services

MKT
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1.1 DOING BUSINESS IN THE DIGITAL ECONOMY 7

The changes brought by the digital economy are indeed significant. Computer-
based information systems of all kinds have been enhancing business competi-
tiveness and creating strategic advantage on their own or in conjunction with
e-commerce applications (see Carr, 2001; Basu and Muylle, 2003; and Li et al.,
2003). In a study conducted by Lederer et al. (1998), companies ranked the
number-one benefit of Web-based systems as “enhancing competitiveness or
creating strategic advantage.” Let’s look at a few examples that illustrate differ-
ences between doing business in the new economy and the old one.

EXAMPLE #1: PAYING FOR GOODS: THE CHECKOUT EXPERIENCE. It sometimes
takes more time to check out than to shop, which can be a really frustrating
experience.

Old Economy. In the “old-old” economy, when you visited stores that sold
any type of retail product (e.g., groceries, office supplies), you placed your items
in a shopping cart and proceeded to checkout. At the checkout counter, you
stood in line while a clerk punched in the price of each item on a manual adding
machine. After the clerk added up all your items, you paid for them in cash.
Note that in this situation no information was gathered about the item itself,
other than the price.

Using the next generation of checkout technology, you take your items to
a clerk, who swipes (sometimes twice or more) the barcode of each item over
a “reader.” The reader captures data on the price and description of each item
and automatically enters that data into the organization’s database. You receive
an itemized account of your purchases and the total price.

New Economy. In the new economy, you take your items to a self-service
kiosk, where you swipe the barcode of each item over a reader. After you have
swiped all of your items, the kiosk gives you directions about how to pay (cash,
credit card, or debit card). You still may have to wait if there are lines to get to
the self-service kiosk; often, other shoppers need help to learn the technology.
But, your checkout time is much faster.

In the coming generation of checkout technology, all items will have wire-
less radio frequency identification (RFID) tags (see Chapters 2 and 5) either
attached to or embedded in them. After you have finished shopping, you will
simply walk your cart with all its items through a device similar to an airport
security scanner. This device will “read” the wireless signals from each item,
generate an itemized account of all your purchases, total up the price, and debit
your debit card or credit card (after recognizing your face or fingerprint), all in
a few seconds. You will not wait in line at all, but will walk almost directly from
the store to your car.

An ethical issue here is what happens to the tags. If they are not removed
after you pay, it is theoretically possible for someone to track your whereabouts,
which many consider an invasion of privacy. But removing these tags costs money
and takes time, an added burden to retailers. Pending legislation in Massachusetts
is attempting to force retailers to remove the tags. Pending legislation in California
tries to limit the information placed on RFIDs to ensure privacy.

EXAMPLE #2: CROSSING INTERNATIONAL BORDERS. Assume you are traveling
to another country, say Australia. Your plane lands after a long flight, but before
you can make your way to your lodgings, you must first go through
immigration.

The New vs.
the Old: Illustrative

Examples
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FIGURE 1.1 Changing a
linear supply chain to a
hub.

8 CHAPTER 1 STRATEGIC USE OF INFORMATION TECHNOLOGY IN THE DIGITAL ECONOMY

Old Economy. You wait in line to be processed by the immigration officers.
The inspectors are slow, and some are new and need help from time to time.
Processing certain people takes several minutes. You are tired, upset, and
stressed. You may wait 10 minutes, 20 minutes, or even close to an hour.

New Economy. You submit your passport and it is scanned. At the same
time, a photo of your face is taken. A computer compares that picture with the
picture in the passport and with one in a database. In 10 seconds you are
through immigration and on your way out of the airport. The world’s first sys-
tem of this kind was initiated in Australia in 2003. In some countries (e.g.,
Israel), an image of your fingerprints is taken and compared to a stored image.
Again, in seconds you are on your way. These systems use a technology called
biometrics (see Chapter 15) that not only expedites processing but also increases
security by eliminating the entry of people with false passports.

EXAMPLE #3: SUPPLYING COMMERCIAL PHOTOS. Thousands of companies
around the globe provide photos of their products to retailers who advertise
products in newspapers, in paper catalogs, or online. The new economy has
changed the process by which these photos are supplied.

Old Economy. In the old economy, the retailer sends the manufacturer a
request for a picture of the item to be advertised, say a Sony TV set. Sony then
sends to a designated ad agency, by courier, alternative pictures that the agency
can use. The agency selects a picture, designs the ad, gets an approval from the
retailer and sends the picture by courier to the printer. There it is repho-
tographed and entered into production for the catalog. (An improvement intro-
duced several years ago allows the ad agency to send the picture to a scanning
house. There, a digital image is made, and that image is moved to the printer.)
Both the retailer and the ad agency may be involved in a quality check at var-
ious times, slowing the process. The cycle time per picture can be four to six
weeks. The total processing cost per picture is about $80.

New Economy. Orbis Inc., a very small Australian company, changed
the above old-economy linear supply chain to a hub-like supply chain, as shown
in Figure 1.1. In the new process, the manufacturer (e.g., Sony) sends many

Product-
bank.com

Hub

Retailer 1

Retailer 2

Other

Ad Agency 1 Ad Agency 2

Printer

Sony

Nokia

Other

Other
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1.1 DOING BUSINESS IN THE DIGITAL ECONOMY 9

digitized pictures to Orbis (at productbank.com.au), and Orbis organizes the pic-
tures in a database. When a retailer needs a picture, it enters the database and
selects a picture, or several alternatives. The ID number of the chosen picture
is e-mailed to the ad agency. The agency enters the database, views the digi-
tized pictures, and works on them. Then, after the client’s approval, either the
final digitized pictures are e-mailed to the printer, or the printer is told to pick
them up from the database. The entire process takes less than a week at a cost
of about $50 per picture.

EXAMPLE #4: PAYING FOR TRANSPORTATION IN NEW YORK CITY. Millions of
people all over the world take public transportation. Metal tokens were the pre-
ferred solution in some major cities for generations.

Old Economy. For over 50 years, New Yorkers have used tokens to pay
for transportation on buses and subways. The tokens save time and are liked
by travelers. However, it costs $6 million a year to manufacture replacement
tokens and to collect the tokens out of turnstiles and fare boxes (“NYC Transit
Tokens. . . ,” 2003). New York City needs this money badly for other services.

New Economy. The new-economy solution has been to switch to Metro-
Cards. By 2002, only 9 percent of all commuters were still using tokens.
Despite the fact that they have to occasionally swipe the MetroCard through
the card reader several times, travelers generally like the new cards. (A new
generation of contactless cards does not have this problem.) MetroCards are
offered at discounts, which riders like. Other cities have made the transition
to electronic cards as well. Chicago’s transit moved to cards in 1999, replacing
the century-old tokens. Washington, D.C., Paris, and London also use transit
cards. In Hong Kong, millions use a contactless card not only for transporta-
tion but also to pay for telephone, Internet access, food in vending machines,
and much more.

EXAMPLE #5: IMPROVING THE LAUNDRY EXPERIENCE FOR COLLEGE STUDENTS.
Millions of college students use dorm laundry facilities worldwide. What is their
experience?

Old Economy. You run to the laundry room only to find out that all
machines are taken. You wait for a machine, and when you finally get one, you
realize that you are short on coins. After using the dollar changer, you are set
to go, but you do not remember what your mother instructed you to do with
the dirty shirts. However, you put everything in to the washer, start it, and hope
for the best. Rather than hang around the laundry room, you go away to study,
and when you come back you find that someone took out your clean stuff and
placed it on the dirty counter. You transfer the laundry to the dryer, and go
back to study some more. This time you come back before the dryer is finished,
so you must wait, wasting time again.

New Economy. Dryers and washers in your college are hooked to the Web.
You punch a code into your cell phone or sign in at esuds.net, and you can check
for availability of laundry machines. Furthermore, you can pay with your stu-
dent ID or with a credit card, and you will receive e-mail alerts when your wash
and dry cycles are complete. Once in the laundry room, you activate this sys-
tem by swiping your student ID card (or key in a PIN number). The system
automatically injects premeasured amounts of detergent and fabric softener, at
the right cycle time.
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10 CHAPTER 1 STRATEGIC USE OF INFORMATION TECHNOLOGY IN THE DIGITAL ECONOMY

The machine owners benefit too: They can monitor machine performance,
arrange for some maintenance, eliminate vandalism (no cash in the machines),
and enjoy higher utilization (more students use the campus machines). Sound
great? If you do not have it on your campus yet, it will come soon.

EXAMPLE #6: THE POWER OF E-COMMERCE. The power of e-commerce is
demonstrated in the following three examples:

Every year, Warren Buffett, the most famous U.S. stock investor and invest-
ment guru, invites eight people to lunch with him. The eight pay big money
for the pleasure. The money is donated to San Francisco’s needy people. In the
past, Buffett charged $30,000 per person. In 2003, Buffett placed the invitation
in an online auction. Bidders pushed the price from $30,000 to over $200,000.

Initial public offerings (IPOs) of equity securities (stocks) can make their
buyers rich, since on the first day of trading prices can go up considerably, fre-
quently over 100 percent. Initial stock allocations typically have been offered
for sale to stockbrokers and to some interest groups (e.g., mutual funds and
pension funds). In 2004, Google.com went public with its IPO by conducting a
Dutch auction on the Internet (see Chapter 4). Using this method for its stock
offering, the company collected much more money and the shares were dis-
tributed in a fair manner.

Chris Moneymaker won $2.5 million in May 2003 in the World Series of
Poker. Chris, a 27-year-old, had never before sat down at a poker tournament
table. Yet, he cleaned out many skilled professionals. How did he do it?
Although Chris had never sat in a room with players, he had played extensively
online, where the game is much faster, but the money is just as real. (Inter-
ested? See Wayner, 2003 and playwinningpoker.com.)

In each of the examples above, we can see the advantage of the new way
of doing business over the old one in terms of at least one of the following:
cost, quality, speed, strategic competitive advantage, and customer service. What
is amazing is the magnitude of this advantage. In the past, business improve-
ments were in the magnitude of 10 to 25 percent. Today, improvements can be
hundreds or even thousands of times faster or cheaper. For example, it is about
250 times faster to get through immigration now, and there are fewer mistakes
(Walker, 2003). The new economy brings not only digitization but also the
opportunity to use new business models, such as Don Kogen uses at
Thaigem.com—selling from the Internet.

The Internet is challenging the economic, societal, and technological foundations
of the old economy. In essence a revolution has been underway. And like all
successful revolutions, when it ends, the landscape will look significantly differ-
ent. Entrepreneurs are developing new models for business, the economy, and
government.

A business model is a method of doing business by which a company can
generate revenue to sustain itself. The model spells out how the company cre-
ates (or adds) value that consumers are willing to pay for, in terms of the goods
and/or services the company produces in the course of its operations. Some
models are very simple. For example, Nokia makes and sells cell phones and gen-
erates profit from these sales. On the other hand, a TV station provides free
broadcasting. Its survival depends on a complex model involving factors such as

Business Models in
the Digital Economy
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NAME-YOUR-OWN-PRICE. Pioneered by Priceline.com,
this model allows the buyer to state a price he or she is
willing to pay for a specific product or service. Using
information in its database, Priceline will try to match the
buyer’s request with a supplier willing to sell on these
terms. Customers may have to submit several bids before
they find a price match for the product they want. Price-
line’s major area of operation is travel (airline tickets,
hotels).

TENDERING VIA REVERSE AUCTIONS. If you are a big
buyer, private or public, you are probably using a tender-
ing (bidding) system to make your major purchases. In
what is called a request for quote (RFQ), the buyer indi-
cates a desire to receive bids on a particular item, and
would-be sellers bid on the job. The lowest bid wins (if
price is the only consideration), hence the name reverse
auction. Now tendering can be done online, saving time
and money (see Chapter 4). Pioneered by General Elec-
tric Corp. (gxs.com), tendering systems are gaining popu-
larity. Indeed, several government entities are mandating
electronic tendering as the only way to sell to them. Elec-
tronic reverse auctions are fast, they reduce administra-
tive costs by as much as 85 percent, and products’ prices
can be 5 to 20 percent lower.

AFFILIATE MARKETING. Affiliate marketing is an arrange-
ment in which marketing partners place a banner ad for
a company, such as Amazon.com, on their Web site.
Every time a customer clicks on the banner, moves to the
advertiser’s Web site, and makes a purchase there, the
advertiser pays a 3 to 15 percent commission to the host
site. In this way, businesses can turn other businesses

into their virtual commissioned sales force. Pioneered by
CDNow (see Hoffman and Novak, 2000), the concept is
now employed by thousands of retailers or direct sellers.
For details see Chapter 4 and Helmstetter and Metiviers
(2000).

GROUP PURCHASING. It is customary to pay less per unit
when buying more units. Discounts are usually available
for such quantity purchases. Using e-commerce and the
concept of group purchasing, in which purchase orders of
many buyers are aggregated, a small business or even an
individual can participate and get a discount. EC brings in
the concept of electronic aggregation for group purchasing,
in which a third party finds the individuals or SMEs
(small/medium enterprises) that want to buy the same
product, aggregates their small orders, and then negoti-
ates (or conducts a tender) for the best deal. The more
that join the group, the larger the aggregated quantity,
and the lower the price paid. Some leading aggregators
are buyerzone.com and allbusiness.com.

E-MARKETPLACES AND EXCHANGES. Electronic mar-
ketplaces have existed in isolated applications for decades.
An example is the stock exchanges, some of which have
been fully computerized since the 1980s. But, since 1999,
thousands of electronic marketplaces of different varieties
have sprung up. E-marketplaces introduce operating effi-
ciencies to trading, and if well organized and managed,
they can provide benefits to both buyers and sellers. Of
special interest are vertical marketplaces, which concentrate
on one industry (e.g., chemconnect.com in the chemical
industry). (Chapter 4 will explore e-marketplaces and
exchanges in more detail.)

A CLOSER LOOK
1.1 FIVE REPRESENTATIVE BUSINESS MODELS OF
THE DIGITAL AGE

1.1 DOING BUSINESS IN THE DIGITAL ECONOMY 11

advertisers and content providers. Internet portals, such as Yahoo, also use a sim-
ilar complex business model.

Some examples of new business models brought about by the digital revo-
lution are listed in A Closer Look 1.1. Further discussion of these models will be
found throughout the book (especially in Chapter 4), and also in Afuah and
Tucci (2003), Brynolfsson et al. (2003), Weill and Vitale (2001), and Turban et al.
(2006), and at digitalenterprise.org. In part, these new business models have
sprung up in response or reaction to business pressures, which is the topic we
turn to next.

“A Closer Look” boxes contain detailed, in-depth discussion of specific
concepts, procedures, or approaches.

MKT
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12 CHAPTER 1 STRATEGIC USE OF INFORMATION TECHNOLOGY IN THE DIGITAL ECONOMY

Environmental, organizational, and technological factors are creating a highly com-
petitive business environment in which customers are the focal point. Furthermore,
these factors can change quickly, sometimes unpredictably (see Tapscott et al., 2000).
A Gartner Group survey, Gartner G2 (2004), revealed that the most important busi-
ness issues of 2004 were retaining loyal customers, improving productivity, cutting
costs, increasing market share, and providing timely organizational response. As 
we will see throughout the book, IT is a major enabler for dealing with these issues.

Companies need to react frequently and quickly to both the problems and the
opportunities resulting from this new business environment (see Arens and
Rosenbloom, 2003 and Drucker, 2001). Because the pace of change and the 
degree of uncertainty in tomorrow’s competitive environment are expected to
accelerate, organizations are going to operate under increasing pressures to 
produce more, using fewer resources.

Boyett and Boyett (1995) emphasize this dramatic change and describe it
with a set of what they call business pressures, or drivers. These business pres-
sures are forces in the organization’s environment that create pressures on (that
is, that “drive”) the organization’s operations.

Boyett and Boyett maintain that in order to succeed (or even merely to
survive) in this dynamic world, companies must not only take traditional actions
such as lowering costs, but also undertake innovative activities such as changing
structure or processes or devise a competitive strategy (Chapter 12). We refer to
these reactions, some of which are interrelated, as critical response activities.
These activities can be performed in some or all of the processes of the organi-
zation, from the daily routines of preparing payroll and order entry, to strategic
activities such as the acquisition of a company. A response can be a reaction to
a pressure already in existence, an initiative intended to defend an organization
against future pressures, or an activity that exploits an opportunity created by
changing conditions. Most response activities can be greatly facilitated by infor-
mation technology. In some cases IT is the only solution to these business pres-
sures (see Simpson, 2003 and Arens and Rosenbloom, 2003).

The relationships among business pressures, organizational responses, and 
IT are shown in Figure 1.2. This figure illustrates a model of the new world of
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business. The business environment contains pressures on organizations, and 
organizations respond with activities supported by IT (hence the bidirectional 
nature of the arrows in the figure).

In the remainder of this section, we will examine two components of the
model—business pressures and organizational responses—in more detail.

The business environment consists of a variety of factors—social, technological,
legal, economic, physical, and political (see Huber, 2004). Significant changes in
any of these factors are likely to create business pressures on organizations. In
this book, we will focus on the following business pressures: market pressures,
technology pressures, and societal pressures. Figure 1.3 (the inner circle) pres-
ents a schematic view of these major pressures, which may interrelate and affect
each other. These pressures are described next.

MARKET PRESSURES. The market pressures that organizations feel come from
a global economy and strong competition, the changing nature of the workforce,
and powerful customers.

Global Economy and Strong Competition. Within the last 20 or so years, the
foundation necessary for a global economy has taken shape. This move to glob-
alization has been facilitated by advanced telecommunication networks and es-
pecially by the Internet. Regional agreements such as the North American Free
Trade Agreement (United States, Canada, and Mexico) and the creation of a
unified European market with a single currency, the euro, have contributed to

Business Pressures
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increased world trade. Further, reduction of trade barriers has allowed products
and services to flow more freely around the globe.

One particular pressure that exists for businesses in a global market is the
cost of labor. Labor costs differ widely from one country to another. While the
hourly industrial wage rate (excluding benefits) is over $25 in some developed
countries, it can be less than $1 in many developing countries, including those
in Asia, South America, Eastern Europe, and Africa. Therefore, many companies
in labor-intensive industries have found it necessary to move their manufactur-
ing facilities to countries with low labor costs. Such a global strategy requires 
extensive communication and collaboration, frequently in several languages and
under several cultural, ethical, and legal conditions. This can be greatly facilitated
with IT (Chapter 8).

Using IT in a multicountry/multicultural environment may create ethical is-
sues, such as invasion of privacy of individuals whose private data are taken
across borders (see Appendix 1A at the end of this chapter). Global competition is
especially intensified when governments become involved through the use of
subsidies, tax policies, import/export regulations, and other incentives. Rapid
and inexpensive communication and transportation modes increase the magni-
tude of international trade even further. Competition is now becoming truly
global.

Need for Real-Time Operations. The world is moving faster and faster.
Decisions need to be made very quickly, and speed is needed to remain com-
petitive (Gates, 1999; Davis, 2001; and Meyer, 2001). Led by Cisco Systems,
some companies are even attempting to close their accounting books in a day—
a process that used to take as many as 10 days (McCleanahen, 2002).

Changing Nature of the Workforce. The workforce, particularly in developed
countries, is changing rapidly. It is becoming more diversified, as increasing num-
bers of women, single parents, minorities, and persons with disabilities work in
all types of positions. In addition, more employees than ever prefer to defer re-
tirement. Finally, more and more workers are becoming knowledge workers
(Drucker, 2002). Information technology is easing the integration of this wide
variety of employees into the traditional workforce, and it enables homebound
people to work from home (telecommute). (For more, see the discussions of
telecommuting in Chapter 3, and of support for the disabled in Chapter 16.)

Powerful Customers. Consumer sophistication and expectations increase as
customers become more knowledgeable about the availability and quality of 
products and services. On the Web, consumers can now easily find detailed in-
formation about products and services, compare prices, and buy at electronic 
auctions. As we mentioned earlier, in some cases buyers can even name the price
they are willing to pay. Therefore, consumers have considerable power (Pitt et 
al., 2002). Companies need to be able to deliver information quickly to satisfy
these customers.

Customers today also want customized products and services, with high quality
and low prices. Vendors must respond, or lose business. For example, a large de-
partment store in Japan offers refrigerators in 24 different colors with a delivery
time of just a few days. Dell Computer will take an order over the Internet for
a computer, made to specifications of your choice, and will deliver that computer
to your home within 3 to 7 days. And Nike will let you design your own sneak-
ers online and will make and ship them to arrive at your home in two weeks
(nike.com). Finally, automakers are selling build-to-order cars whose configuration

14 CHAPTER 1 STRATEGIC USE OF INFORMATION TECHNOLOGY IN THE DIGITAL ECONOMY
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1.2 BUSINESS PRESSURES, ORGANIZATIONAL RESPONSES, AND IT SUPPORT 15

is done on the Internet (see jaguar.com). The old saying, “The customer is king,”
has never before been so true.

The importance of customers has created “competition over customers.” This
competition forces organizations to increase efforts to acquire and retain cus-
tomers. An enterprisewide effort to do just that is called customer relationship
management (CRM) (see Greenberg, 2002). This topic will be addressed in de-
tail in Chapter 6.

TECHNOLOGY PRESSURES. The second category of business pressures consists
of those related to technology. Two major pressures in this category are techno-
logical innovation and information overload.

Technological Innovation and Obsolescence. Technology is playing an in-
creased role in both manufacturing and services. New and improved tech-
nologies create or support substitutes for products, alternative service options,
and superb quality. In addition, some of today’s state-of-the-art products may
be obsolete tomorrow. Thus, technology accelerates the competitive forces.
Many technologies affect business in areas ranging from genetic engineering
to food processing. However, probably the technology with the greatest im-
pact is Web-based information technology (see Evans and Wurster, 2000; Carr,
2001; and Motiwalla and Hashimi, 2003).

An example of technological obsolesence is illustrated in Minicase 1
(Maybelline) at the end of Chapter 2. The technology of interactive voice response
(IVR), which is still new for many companies, is being replaced by mobile devices,
which are being replaced by wireless devices and by voice portals.

Information Overload. The Internet and other telecommunication networks
increase the amount of information available to organizations and individuals.
Furthermore, the amount of information available on the Internet more than
doubles every year, and most of it is free! The information and knowledge gen-
erated and stored inside organizations is also increasing exponentially. The world
is facing a flood of information. Thus, the accessibility, navigation, and manage-
ment of data, information, and knowledge, which are necessary for managerial
decision making, become critical. The only effective solutions are provided by
information technology (e.g., search engines, intelligent databases).

SOCIETAL PRESSURES. The third category of business pressures consists of
those related to society. The “next society,” as Drucker (2001, 2002) calls it, will
be a knowledge society, and also a society of aging populations. Both of these
have important societal implications related to education and health care (e.g.,
see the case of Elite-Care in Chapter 5), and handling of such issues likely will
involve various information technologies (see Sipior et al., 2004). Other impor-
tant societal issues include social responsibility, government regulation/deregu-
lation, spending for social programs, and ethics.

Social Responsibility. The interfaces between organizations and society are
both increasing and changing rapidly. Social issues that affect business range
from the state of the physical environment to companies’ contributions to edu-
cation (e.g., by allowing interns to work in the companies). Corporations are be-
coming more aware of these and other social issues, and some are willing to
spend time and/or money on solving various social problems. Such activity is
known as organizational social responsibility. Online File W1.2 at the book’s Web
site lists some major areas of social responsibility related to business.
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Government Regulations and Deregulation. Several social responsibility
issues are related to government regulations regarding health, safety, environ-
mental control, and equal opportunity. For example, U.S. companies that spray
products with paint must use paper to absorb the overspray. The paper must
then be disposed of by a licensed company, usually at a high cost. A recent ex-
ample is the Sonbanes-Oxley Act that requires extensive controls and reporting
(see Online File W1.3). Government regulations cost money and make it more
difficult to compete with countries that lack such regulations. In general, dereg-
ulation intensifies competition.

Terrorist Attacks and Protection. Since September 11, 2001, organizations
have been under increased pressure to protect themselves against terrorist at-
tacks. In addition, employees in the military reserves may be called up for active
duty, creating personnel problems. Information technology and especially intel-
ligent systems may make a valuable contribution in the area of protection, by
providing security systems and possibly identifying patterns of behavior that will
help to prevent terrorist attacks and cyberattacks against organizations.

Homeland Security. The National Strategy for Homeland Security of the
United States includes a National Vision for the sharing of information related
to the detection of terrorist activities. Its goals are to build a national environ-
ment that enables the sharing of essential homeland security information. It will
be a system of systems that can integrate knowledge that resides across many
disparate data sources, while ensuring that privacy and civil liberties are ade-
quately safeguarded. Information will be shared across each level of government
and among federal, state, and local governments, private industry, and citizens.
With the proper use of people, processes, and technology, U.S. homeland secu-
rity officials can have common awareness of threats and vulnerabilities as well
as knowledge of the personnel and resources available to address these threats.
Officials will receive the information they need so they can anticipate threats
and respond rapidly and effectively.

These goals can be accomplished only if there is a means to facilitate the
sharing of information among numerous agencies that currently maintain inde-
pendent data silos. Border security alone engages 11 agencies. Ultimately a data
warehouse of homeland security information will lead to increased security for
the United States. It will be a model for how all countries can interact to pro-
tect their borders and ensure the safety of their citizenry. To accomplish the
project, a data warehouse (Chapter 11) will be constructed. In Chapters 11 and
12 we will discuss the implementation of this project. Related to this project are
some ethical issues about protecting the privacy of citizens. For further infor-
mation, consult whitehouse.gov/homeland/book/index.html.

Ethical Issues. Ethics relates to standards of right and wrong, and infor-
mation ethics relates to standards of right and wrong in information processing
practices. Organizations must deal with ethical issues relating to their employees,
customers, and suppliers. Ethical issues are very important since they have the
power to damage the image of an organization and to destroy the morale of the
employees. Ethics is a difficult area because ethical issues are not cut-and-dried.
What is considered ethical by one person may seem unethical to another. Likewise,
what is considered ethical in one country may be seen as unethical in another.

The use of information technology raises many ethical issues. These range
from the monitoring of electronic mail to the potential invasion of privacy of
millions of customers whose data are stored in private and public databases. At
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1.2 BUSINESS PRESSURES, ORGANIZATIONAL RESPONSES, AND IT SUPPORT 17

this chapter’s Website, in Online File W1.4, you will find resources that will
help you develop and strengthen your understanding of ethical issues related
to business, and to IT in particular. The online file consists of two parts: (1) a
general framework of ethics in business and society, and (2) an Ethics Primer
that poses various ethical situations and asks you to think about responses to
these situations. In addition to the materials in Online File W1.4, specific eth-
ical issues are discussed in all chapters of the book (and are highlighted by an
icon in the margin).

The environments that surrounded organizations are becoming more com-
plex and turbulent. Advances in communications, transportation, and technol-
ogy create many changes. Other changes are the result of political or economic
activities. Thus, the pressures on organizations are mounting, and organiza-
tions must be ready to take responsive actions if they are to succeed. In addition,
organizations may see opportunities in these pressures. (For a framework for
change analysis, see Online File W1.5 at the book’s Web site.) Organizational
responses to the increasing business pressures are described next.

Traditional organizational responses may not be effective with new types of
pressures. Therefore many old solutions need to be modified, supplemented,
or eliminated. Organizations can also take proactive measures, to create a change
in the marketplace. Such activities also include exploiting opportunities created
by the external pressures.

Organizations’ major responses are divided here into seven categories: strategic
management and systems, customer focus, continuous improvement, restructur-
ing, make-to-order and mass customization, business alliances, and e-business.
These responses can be interrelated, so the categories sometimes overlap.

Strategic Management and Systems. An important response activity is to
develop a corporate strategy of how to handle the business pressures. Once such
strategy is developed (including the supporting role of IT), the company can
develop its tactical and operational plans as well as specific strategic IT-supported
systems. For discussion of a well-known framework for analyzing competitive forces
and developing strategic responses, see Appendix 1A at the end of the chapter.

Strategic systems provide organizations with strategic advantages that enable
them to increase their market share and/or profit, to better negotiate with sup-
pliers, or to prevent competitors from entering their territory (Callon, 1996).
There are a variety of IT-supported strategic systems, as we will show through-
out the book. According to Moss-Kanter (2001), the Internet is transforming
companies and their strategies, changing the competitive landscape and requir-
ing commitment to change. In particular these days, Web-based systems are pro-
viding considerable strategic advantage to companies (Lederer et al., 2001; Li et al.,
2003; and Basu and Muylle, 2003).

A prime example of strategic systems is Federal Express’s overnight delivery
system, which can track the status of every individual package, anywhere in the
delivery chain. The Federal Express (FedEx) system is heavily supported by IT.
A major challenge with this kind of strategic system is the difficulty of sustain-
ing competitive advantage. Most of FedEx’s competitors duplicated the system.
So FedEx moved the system to the Internet. However, the competitors quickly
followed, and FedEx is now continuously introducing new innovations to keep
or expand market share. For example, in an application called “My Account,”

Organizational
Responses
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FedEx provides you comprehensive account management, including an online
address checker (for shipping destinations) and an online wireless portal. An 
increasing number of mobile-computing-based strategic systems are appearing
(e.g., see the Expedia case in Chapter 12). Strategic systems relate to appropri-
ate decision-making practices and tools, as advocated by Huber (2004).

CUSTOMER FOCUS. Organizational attempts to provide super customer service
sometimes make the difference between attracting and keeping customers, or
losing them to other organizations. With a slew of IT tools, sophisticated mech-
anisms and innovations are designed to make customers happy (see Chapter 6).

CONTINUOUS IMPROVEMENTS. Many companies continuously conduct pro-
grams that attempt to improve their productivity and quality (see Brue, 2002),
and they frequently do so with the facilitation of IT. Examples of such programs
include total quality management (TQM) and Six Sigma, knowledge manage-
ment, productivity and creativity improvements, just-in-time (JIT) processing,
improvements in decision-making processes, change management, and customer
service improvements. The underlying purpose of IT support in continuous
improvement is (1) to monitor and analyze performance and productivity
and (2) to gather, share, and better use organizational knowledge. (See Online
File W1.6 for more details.) We will provide examples throughout the book of
how IT is contributing to continuous improvement.

RESTRUCTURING BUSINESS PROCESSES. Organizations may discover that
continuous improvement efforts have limited effectiveness in an environment
full of strong business pressures. Therefore, a relatively new approach may be
needed. This approach, initially called business process reengineering (BPR),
refers to a situation in which an organization fundamentally and radically re-
designs its business processes to achieve dramatic improvements (Hammer and
Champy, 2001). Such redesign effects a major innovation in an organization’s
structure and the way it conducts its business. If done on a smaller scale than
corporatewide, the redesign process may be referred to as a restructuring (see El-
Sawy, 2001). Technological, human, and organizational dimensions of a firm
may all be changed in restructuring and BPR (see Chapter 14). The major areas
in which IT supports restructuring are described in Chapter 14.

MAKE-TO-ORDER AND MASS CUSTOMIZATION. A major response area is the
trend to produce customized products and services. This strategy is referred to
as build-to-order. As today’s customers demand customized products and serv-
ices, the business problem is how to provide customization and do it efficiently.
This can be done, in part, by changing manufacturing processes from mass pro-
duction to mass customization (Anderson, 2002; Smith and Rupp, 2002; and
Zhu and Kraemer, 2002; see also Appendix 2A in this book). In mass produc-
tion, a company produces a large quantity of identical items. In mass cus-
tomization, items are produced in a large quantity but are customized to fit
the desires of each customer. IT and EC are ideal facilitators of mass cus-
tomization, for example, by enabling interactive communication between buy-
ers and designers so that customers can quickly and correctly configure the
products they want. Also, electronic ordering reaches the production facility in
minutes.

18 CHAPTER 1 STRATEGIC USE OF INFORMATION TECHNOLOGY IN THE DIGITAL ECONOMY
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BUSINESS ALLIANCES. Many companies realize that alliances with other com-
panies, even competitors, can be very beneficial. For example, General Motors
and Ford created a joint venture to explore electronic-commerce applications,
and the major airlines in Southeast Asia created a joint portal in 2003 that pro-
motes travel to the region. There are several types of alliances: sharing re-
sources, doing procurement jointly, establishing a permanent supplier-company
relationship, and creating joint research efforts. Any of these might be undertaken
in response to business pressures and usually is supported by IT.

One of the most interesting types of business alliance is the virtual corpo-
ration, which operates through telecommunications networks, usually without
a permanent headquarters. (The term is used by some to describe a purely on-
line business that does not have physical stores.) Virtual corporations may be
temporary or permanent. A temporary virtual corporation is typically a joint ven-
ture in which companies form a special company for a specific, limited-time
mission. A permanent virtual corporation is designed to create or assemble
productive resources rapidly or frequently, on an ongoing basis. The virtual
corporation form of organization could become common in the future. More
details of virtual corporations are provided in Chapter 14.

All types of business alliances can be heavily supported by information
technologies ranging from collaborative portals to electronic transmission of
drawings.

ELECTRONIC BUSINESS AND E-COMMERCE. As seen in the opening case, com-
panies are transforming themselves into e-businesses. Doing business electroni-
cally is the newest and perhaps most promising strategy that many companies
can pursue (see Turban et al., 2006). Several of the business models introduced
earlier (in A Closer Look 1.1) are in fact e-commerce. Chapter 4 will focus exten-
sively on this topic, and e-commerce applications are introduced throughout the
book.

To illustrate the importance of e-commerce, let’s look at what a management
guru, Peter Drucker, has to say about EC.

The truly revolutionary impact of the Internet Revolution is just beginning to be
felt. But it is not “information” that fuels this impact. It is not “artificial intelligence.”
It is not the effect of computers and data processing on decision-making, policy-
making, or strategy. It is something that practically no one foresaw or, indeed even
talked about ten or fifteen years ago: e-commerce—that is, the explosive emergence
of the Internet as a major, perhaps eventually the major, worldwide distribution
channel for goods, for services, and, surprisingly, for managerial and professional
jobs. This is profoundly changing economics, markets and industry structure, prod-
ucts and services and their flow; consumer segmentation, consumer values and con-
sumer behavior, jobs and labor markets. But the impact may be even greater on
societies and politics, and above all, on the way we see the world and ourselves in
it. (Drucker, 2002, pp. 3–4)

E-business not only is revolutionizing business but, according to Earl and
Khan (2001), is changing the face of IT by pushing companies to redefine tech-
nology’s role in new business models. For example, many EC systems need to
be built quickly and inexpensively since they are used only for a short time, due
to rapid technological and market changes. Some companies are introducing
dozens of EC projects that enable them to compete globally. For example, see
Online Minicase W1.1 about Qantas Airlines at the book’s Web site.

c01.qxd  8/10/04  7:43 PM  Page 19 Rkaul-2 Rkaul 2:Desktop Folder:Tempwork:PQ1011(Turbon):08/10: EQA



Business Problems:
Data
Information
Instructions
Opportunities

Programs
People
Equipment
Storage

Solutions:
Reports
Graphics
Calculations
Voices
Tactics

Decision Makers
Auto-Control

Feedback

Inputs Processing Outputs

Control

FIGURE 1.4 A schematic
view of an information
system.

20 CHAPTER 1 STRATEGIC USE OF INFORMATION TECHNOLOGY IN THE DIGITAL ECONOMY

1.3 INFORMATION SYSTEMS: DEFINITIONS AND EXAMPLES

An information system (IS) collects, processes, stores, analyzes, and dissemi-
nates information for a specific purpose. Like any other system, an information
system includes inputs (data, instructions) and outputs (reports, calculations). It
processes the inputs by using technology such as PCs and produces outputs that
are sent to users or to other systems via electronic networks. A feedback mecha-
nism that controls the operation may be included (see Figure 1.4). Like any
other system, an information system also includes people, procedures, and phys-
ical facilities, and it operates within an environment. An information system is not
necessarily computerized, although most of them are. (For more general discus-
sion of systems, see Online File W1.7 at the book’s Web site.)

FORMAL AND INFORMAL INFORMATION SYSTEMS. An information system can
be formal or informal. Formal systems include agreed-upon procedures, standard
inputs and outputs, and fixed definitions. A company’s accounting system, for
example, would be a formal information system that processes financial trans-
actions. Informal systems take many shapes, ranging from an office gossip 
network to a group of friends exchanging letters electronically. Both types of 
information systems must be studied.

WHAT IS A COMPUTER-BASED INFORMATION SYSTEM? A computer-based
information system (CBIS) is an information system that uses computer
technology to perform some or all of its intended tasks. Such a system can in-
clude as little as a personal computer and software. Or it may include several
thousand computers of various sizes with hundreds of printers, plotters, and
other devices, as well as communication networks (wireline and wireless) and
databases. In most cases an information system also includes people. The basic

What Is an
Information

System?

While some critical response activities can be executed manually, the vast
majority require the support of information systems. Before we provide more ex-
amples on the role of information systems and IT, let us briefly explore the terms
themselves.
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components of information systems are listed below. Note that not every system
includes all these components.

● Hardware is a set of devices such as processor, monitor, keyboard, and printer.
Together, they accept data and information, process them, and display them.

● Software is a set of programs that instruct the hardware to process data.

● A database is a collection of related files, tables, relations, and so on, that
stores data and the associations among them.

● A network is a connecting system that permits the sharing of resources by dif-
ferent computers. It can be wireless.

● Procedures are the set of instructions about how to combine the above com-
ponents in order to process information and generate the desired output.

● People are those individuals who work with the system, interface with it, or
use its output.

In addition, all information systems have a purpose and a social context. A typ-
ical purpose is to provide a solution to a business problem. In the Siemens case,
for example, the purpose of the system was to coordinate internal units, to col-
laborate with the many suppliers and customers, and to improve costs and cus-
tomer service. The social context of the system consists of the values and beliefs
that determine what is admissible and possible within the culture of the people
and groups involved.

THE DIFFERENCE BETWEEN COMPUTERS AND INFORMATION SYSTEMS.
Computers provide effective and efficient ways of processing data, and they are
a necessary part of an information system. An IS, however, involves much more
than just computers. The successful application of an IS requires an understand-
ing of the business and its environment that is supported by the IS. For exam-
ple, to build an IS that supports transactions executed on the New York Stock
Exchange, it is necessary to understand the procedures related to buying and
selling stocks, bonds, options, and so on, including irregular demands made on
the system, as well as all related government regulations.

In learning about information systems, it is therefore not sufficient just to
learn about computers. Computers are only one part of a complex system that
must be designed, operated, and maintained. A public transportation system in
a city provides an analogy. Buses are a necessary ingredient of the system, but
more is needed. Designing the bus routes, bus stops, different schedules, and so
on requires considerable understanding of customer demand, traffic patterns,
city regulations, safety requirements, and the like. Computers, like buses, are
only one component in a complex system.

WHAT IS INFORMATION TECHNOLOGY? Earlier in the chapter we broadly
defined information technology as the collection of computer systems used by an
organization. Information technology, in its narrow definition, refers to the tech-
nological side of an information system. It includes the hardware, software, data-
bases, networks, and other electronic devices. It can be viewed as a subsystem
of an information system. Sometimes, though, the term information technology
is also used interchangeably with information system. In this book, we use the term
IT in its broadest sense—to describe an organization’s collection of information
systems, their users, and the management that oversees them. The purpose of
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this book is to acquaint you with all aspects of information systems/information
technology.

Now that the basic terms have been defined, we present some examples of
IS applications worldwide.

Millions of different information systems are in use throughout the world. The
following examples are intended to show the diversity of applications and the
benefits provided. At the end of each example, we list the critical response activi-
ties supported by the system.

As the examples in this section show, information systems are being used
successfully in all functional areas of business. We provide here five examples,
one for each of the major functional areas: accounting, production/operations
management, marketing, human resource management, and finance. Beginning
here, and continuing throughout this book, icons positioned in the margins
will call out the functional areas to which our real-world examples apply. In 
addition we will point to IT applications in government and in other public serv-
ices such as health care and education by using icons. Finally, you’ve already
seen that other icons will identify global examples—IT used by non-U.S.-based
companies or by any company with significant business outside the United
States. For a key that identifies the icons, see the marginal note at left and the
preface.

Managing Accounting Information Across Asia. Le Saunda Holding Company
(Hong Kong) manages 32 subsidiaries in four Asian countries, mostly in the
manufacture, import, and sale of shoes (lesaunda.com.hk). Managing the financing
and cash flow is a complex process. All accounting information flows to head-
quarters electronically. Also, sales data are electronically collected at point-of-sale
(POS) terminals. The sales data, together with inventory data (which are updated
automatically when a sale occurs), are transferred to headquarters. Other relevant
data, such as advertising and sales promotions, merchants, and cash flow, are
also transmitted electronically and collected in a centralized database for storage
and processing.

To cope with the rapid growth of the company, a sophisticated accounting
software package was installed. The result was radical improvements in ac-
counting procedures. For example, it now takes less than 10 minutes, rather
than a day, to produce an ad-hoc complex report. The company’s accountants
can generate reports as they are needed, helping functional managers make
quicker and better decisions. The system is also much more reliable, and in-
ternal and external auditing is easier. Headquarters knows what is going on 
almost as soon as it occurs. All these improvements have led to a substantial
growth in revenue and profits for the firm. (Source: lesaunda.com.hk, press 
releases.)

Critical response activities supported: decision making, managing large amounts
of information, improved quality, reduced cycle time, enhanced strategic com-
petitiveness.

The Dallas Mavericks: Using IT for a Successful Play and Business. Mark
Cuban, the owner of the Dallas Mavericks of the National Basketball Association
(NBA), expects the franchise to play well and also to perform as a business. He
wants to fill every seat at every game and to maximize sales from concessions
and souvenir sales.

ACC

Examples of
Information

Systems
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Cuban’s strategy to reach his business goals is to give fans the best possible
experience, with a high-quality team on the field and excellent service at arena
bars, barbecue stands, and souvenir shops. In the 2002 season, the “Mavs” filled
the 19,200-seat American Airlines Center to 103.7 percent capacity, bringing in
folding chairs to handle the overflow demand for tickets. Dallas was named in
2003 the best NBA city by The Sporting News.

Filling seats is critical. To track attendance, the Mavs became the first NBA
team to put barcodes on tickets and then scan them, in part to find out if group
sales and community-organization giveaways were putting bodies in seats or just
wasting tickets. The team’s business managers have found other uses for the
attendance information as well. By enabling improved attendance forecasting
for particular games, for example, the system has helped reduce beverage inven-
tories by 50 percent.

Each of the 144 luxury suites in the Center is equipped with PCs that
handle orders for merchandise, food, and beverages. Wireless access from all
seats in the arena is available so that fans can place orders directly from their
seats. All 840 cash registers at concessions stands, restaurants, stores, and bars
use a sophisticated point-of-sale system. In the big retail store on the ground
floor, salespeople using hand-held computing devices ring up credit-card
purchases when lines get too long. The system allows the Mavs to process
credit-card transactions in only 3 seconds, because there is an always-on
Internet connection to the processing facility. During a game, managers can
see which concession stands are busy and which ones can be closed early to
cut labor costs.

Technology also supports the Mavs on court. The team has 10 assistant
coaches, and each has a laptop computer and a hand-held computing device.
Game film is streamed over the Web for coaches to view on the road or at
home. A digital content management system developed in-house matches game
footage with the precise, to-the-minute statistics provided for every play of
every game by the NBA. The searchable database allows coaches to analyze the
effectiveness of particular plays and combinations of players in different game
situations.

In 2002, the Mavs started using hand-held computers to track the per-
formance of each referee in every one of their games. The coaches can look at
trends—for example, to see which referee favors a given team or which one
calls more 3-second violations—and they can tell the team’s players. Another
program logs different offensive and defensive schemes used against the Mavs.
This system will let coaches make real-time adjustments in statistics from pre-
vious games. (Source: Cone, 2003.)

Critical response activities supported: Decision making, increased sales, improved
customer service, improved inventory management, better utilization of capacity.

The Success Story of Campusfood.com. Campusfood.com’s recipe for suc-
cess was a simple one: Provide interactive menus to college students, using the
power of the Internet to enhance traditional telephone ordering of meals.
Launched at the University of Pennsylvania, the company has taken thousands
of orders for local restaurants, bringing pizza, hoagies, and wings to the Penn
community.

Founder Michael Saunders began developing the site in 1997, while he was
a junior at Penn, and with the help of some classmates, launched the site in
1998. After graduation, Saunders began building the company’s customer base.

MKT
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