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than conventional software. There are already over 250,000 apps for the
Apple iPhone and iPad platform and over 80,000 that run on smartphones
using Google’s Android operating system. The success of these mobile plat-
forms depends in large part on the quantity and the quality of the apps they
provide. Apps tie the customer to a specific hardware platform: As the user
adds more and more apps to his or her mobile phone, the cost of switching to
a competing mobile platform rises.

At the moment, the most commonly downloaded apps are games (65%),
followed by news and weather (56%), maps/navigation (55%), social net-
working (54%), music (46%), and video/movies (25%). But there are also seri-
ous apps for business users that make it possible to create and edit docu-
ments, connect to corporate systems, schedule and participate in meetings,
track shipments, and dictate voice messages (see the Chapter 1 Interactive
Session on Management). There are also a huge number of e-commerce apps
for researching and buying goods and services online.

MANAGEMENT ISSUES

Creating and managing a coherent IT infrastructure raises multiple challenges:
dealing with platform and technology change (including cloud and mobile
computing), management and governance, and making wise infrastructure
investments.

DEALING WITH PLATFORM AND INFRASTRUCTURE
CHANGE

As firms grow, they often quickly outgrow their infrastructure. As firms shrink,
they can get stuck with excessive infrastructure purchased in better times. How
can a firm remain flexible when most of the investments in IT infrastructure
are fixed-cost purchases and licenses? How well does the infrastructure scale?
Scalability refers to the ability of a computer, product, or system to expand to
serve a large number of users without breaking down. New applications, merg-
ers and acquisitions, and changes in business volume all impact computer
workload and must be considered when planning hardware capacity.

Firms using mobile computing and cloud computing platforms will require
new policies and procedures for managing these platforms. They will need to
inventory all of their mobile devices in business use and develop policies and
tools for tracking, updating, and securing them and for controlling the data and
applications that run on them. Firms using cloud computing and Saa$ will
need to fashion new contractual arrangements with remote vendors to make
sure that the hardware and software for critical applications are always avail-
able when needed and that they meet corporate standards for information
security. It is up to business management to determine acceptable levels of
computer response time and availability for the firm’s mission-critical systems
to maintain the level of business performance they expect.

MANAGEMENT AND GOVERNANCE

A long-standing issue among information system managers and CEOs has been
the question of who will control and manage the firm’'s IT infrastructure.
Chapter 2 introduced the concept of IT governance and described some issues
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it addresses. Other important questions about IT governance are: Should
departments and divisions have the responsibility of making their own infor-
mation technology decisions or should IT infrastructure be centrally controlled
and managed? What is the relationship between central information systems
management and business unit information systems management? How will
infrastructure costs be allocated among business units? Each organization will
need to arrive at answers based on its own needs.

MAKING WISE INFRASTRUCTURE INVESTMENTS

IT infrastructure is a major investment for the firm. If too much is spent on
infrastructure, it lies idle and constitutes a drag on firm financial performance.
If too little is spent, important business services cannot be delivered and the
firm's competitors (who spent just the right amount) will outperform the under-
investing firm. How much should the firm spend on infrastructure? This
question is not easy to answer.

A related question is whether a firm should purchase and maintain its own
IT infrastructure components or rent them from external suppliers, including
those offering cloud services. The decision either to purchase your own IT
assets or rent them from external providers is typically called the rent-versus-
buy decision.

Cloud computing may be a low-cost way to increase scalability and flexibil-
ity, but firms should evaluate this option carefully in light of security require-
ments and impact on business processes and work flows. In some instances,
the cost of renting software adds up to more than purchasing and maintaining
an application in-house. Yet there may be benefits to using SaaS$ if it allows the
company to focus on core business issues instead of technology challenges.

Total Cost of Ownership of Technology Assets

The actual cost of owning technology resources includes the original cost of
acquiring and installing hardware and software, as well as ongoing administra-
tion costs for hardware and software upgrades, maintenance, technical support,
training, and even utility and real estate costs for running and housing the
technology. The total cost of ownership (TCO) model can be used to analyze
these direct and indirect costs to help firms determine the actual cost of specific
technology implementations. Table 5-3 describes the most important TCO
components to consider in a TCO analysis.

When all these cost components are considered, the TCO for a PC might run
up to three times the original purchase price of the equipment. Although the
purchase price of a wireless handheld for a corporate employee may run
several hundred dollars, the TCO for each device is much higher, ranging from
$1,000 to $3,000, according to various consultant estimates. Gains in
productivity and efficiency from equipping employees with mobile computing
devices must be balanced against increased costs from integrating these devices
into the firm’s IT infrastructure and from providing technical support. Other
cost components include fees for wireless airtime, end-user training, help desk
support, and software for special applications. Costs are higher if the mobile
devices run many different applications or need to be integrated into back-end
systems such as enterprise applications.

Hardware and software acquisition costs account for only about 20 percent of
TCO, so managers must pay close attention to administration costs to understand
the full cost of the firm’s hardware and software. It is possible to reduce some of
these administration costs through better management. Many large firms are
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TABLE 5-3 TOTAL COST OF OWNERSHIP (TCO) COST COMPONENTS

INFRASTRUCTURE COMPONENT

COST COMPONENTS

Hardware acquisition

Software acquisition
Installation

Training

Support
Maintenance
Infrastructure

Downtime

Space and energy

Purchase price of computer hardware equipment, including computers, terminals, storage,
and printers

Purchase or license of software for each user

Cost to install computers and software

Cost to provide training for information systems specialists and end users
Cost to provide ongoing technical support, help desks, and so forth

Cost to upgrade the hardware and software

Cost to acquire, maintain, and support related infrastructure, such as networks and specialized
equipment (including storage backup units)

Cost of lost productivity if hardware or software failures cause the system to be unavailable
for processing and user tasks

Real estate and utility costs for housing and providing power for the technology

saddled with redundant, incompatible hardware and software because their
departments and divisions have been allowed to make their own technology
purchases.

In addition to switching to cloud services, these firms could reduce their
TCO through greater centralization and standardization of their hardware and
software resources. Companies could reduce the size of the information
systems staff required to support their infrastructure if the firm minimizes the
number of different computer models and pieces of software that employees
are allowed to use. In a centralized infrastructure, systems can be adminis-
tered from a central location and troubleshooting can be performed from that
location.

Competitive Forces Model for IT Infrastructure
Investment

Figure 5-12 illustrates a competitive forces model you can use to address the
question of how much your firm should spend on IT infrastructure.

Market demand for your firm’s services. Make an inventory of the services
you currently provide to customers, suppliers, and employees. Survey each
group, or hold focus groups to find out if the services you currently offer are
meeting the needs of each group. For example, are customers complaining of
slow responses to their queries about price and availability? Are employees
complaining about the difficulty of finding the right information for their jobs?
Are suppliers complaining about the difficulties of discovering your production
requirements?

Your firm’s business strategy. Analyze your firm'’s five-year business strategy
and try to assess what new services and capabilities will be required to achieve
strategic goals.

Your firm’s IT strategy, infrastructure, and cost. Examine your firm's infor-
mation technology plans for the next five years and assess its alignment with
the firm’s business plans. Determine the total IT infrastructure costs. You will
want to perform a TCO analysis. If your firm has no IT strategy, you will need
to devise one that takes into account the firm'’s five-year strategic plan.

Information technology assessment. Is your firm behind the technology
curve or at the bleeding edge of information technology? Both situations are to
be avoided. It is usually not desirable to spend resources on advanced technolo-
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FIGURE 5-12 COMPETITIVE FORCES MODEL FOR IT INFRASTRUCTURE
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There are six factors you can use to answer the question, “How much should our firm spend on IT infrastructure?”

gies that are still experimental, often expensive, and sometimes unreliable. You
want to spend on technologies for which standards have been established and
IT vendors are competing on cost, not design, and where there are multiple
suppliers. However, you do not want to put off investment in new technologies

or allow competitors to develop new business models and capabilities based on
the new technologies.

Competitor firm services. Try to assess what technology services competitors
offer to customers, suppliers, and employees. Establish quantitative and qualita-
tive measures to compare them to those of your firm. If your firm’s service lev-
els fall short, your company is at a competitive disadvantage. Look for ways
your firm can excel at service levels.

Competitor firm IT infrastructure investments. Benchmark your expendi-
tures for IT infrastructure against your competitors. Many companies are quite
public about their innovative expenditures on IT. If competing firms try to keep
IT expenditures secret, you may be able to find IT investment information in

public companies’ SEC Form 10-K annual reports to the federal government
when those expenditures impact a firm’s financial results.

Your firm does not necessarily need to spend as much as, or more than, your
competitors. Perhaps it has discovered much less-expensive ways of providing
services, and this can lead to a cost advantage. Alternatively, your firm may be

spending far less than competitors and experiencing commensurate poor per-
formance and losing market share.
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Hanbps-on MIS ProJecTS

The projects in this section give you hands-on experience in developing
solutions for managing IT infrastructures and IT outsourcing, using spread-
sheet software to evaluate alternative desktop systems, and using Web research
to budget for a sales conference.

Management Decision Prohlems

1. The University of Pittsburgh Medical Center (UPMC) relies on information
systems to operate 19 hospitals, a network of other care sites, and international
and commercial ventures. Demand for additional servers and storage technology
was growing by 20 percent each year. UPMC was setting up a separate server for
every application, and its servers and other computers were running a number
of different operating systems, including several versions of Unix and Windows.
UPMC had to manage technologies from many different vendors, including HP,
Sun Microsystems, Microsoft, and IBM. Assess the impact of this situation on
business performance. What factors and management decisions must be consid-
ered when developing a solution to this problem?

2. Qantas Airways, Australia’s leading airline, faces cost pressures from high fuel
prices and lower levels of global airline traffic. To remain competitive, the
airline must find ways to keep costs low while providing a high level of
customer service. Qantas had a 30-year-old data center. Management had to
decide whether to replace its IT infrastructure with newer technology or
outsource it. Should Qantas outsource to a cloud computing vendor? What
fatctors should be considered by Qantas management when deciding whether to
outsource? If Qantas decides to outsource, list and describe points that should
be addressed in a service level agreement.

Improving Decision Making: Using a Spreadsheet to
Evaluate Hardware and Software Options

Software skills: Spreadsheet formulas
Business skills: Technology pricing

In this exercise, you will use spreadsheet software to calculate the cost of desk-
top systems, printers, and software.

You have been asked to obtain pricing information on hardware and software
for an office of 30 people. Using the Internet, get pricing for 30 PC desktop
systems (monitors, computers, and keyboards) manufactured by Lenovo, Dell,
and HP/Compaq as listed at their respective corporate Web sites. (For the
purposes of this exercise, ignore the fact that desktop systems usually come
with preloaded software packages.) Also obtain pricing on 15 desktop printers
manufactured by HP, Canon, and Dell. Each desktop system must satisfy the
minimum specifications shown in the following table:

MINIMUM DESKTOP SPECIFICATIONS

Processor speed 3 GHz
Hard drive 350 GB
RAM 3 GB
DVD-ROM drive 16 x
Monitor (diagonal measurement) 18 inches

Each desktop printer must satisfy the minimum specifications shown in the
following table:
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MINIMUM MONOCHROME PRINTER SPECIFICATIONS

Print speed (black and white) 20 pages per minute
Print resolution 600 x 600

Network ready? Yes

Maximum price/unit $700

After pricing the desktop systems and printers, obtain pricing on 30 copies of
the most recent versions of Microsoft Office, Lotus SmartSuite, and Oracle
Open Office desktop productivity packages, and on 30 copies of Microsoft
Windows 7 Professional. The application software suite packages come in
various versions, so be sure that each package contains programs for word
processing, spreadsheets, database, and presentations.

Prepare a spreadsheet showing your research results for the desktop
systems, for the printers, and for the software. Use your spreadsheet software to
determine the desktop system, printer, and software combination that will offer
both the best performance and pricing per worker. Because every two workers
will share one printer (15 printers/30 systems), assume only half a printer cost
per worker in the spreadsheet. Assume that your company will take the
standard warranty and service contract offered by each product’s manufacturer.

Improving Decision Making: Using Web Research to
Budget for a Sales Conference

Software skills: Internet-based software
Business skills: Researching transportation and lodging costs

The Foremost Composite Materials Company is planning a two-day sales
conference for October 15-16, starting with a reception on the evening of
October 14. The conference consists of all-day meetings that the entire sales
force, numbering 125 sales representatives and their 16 managers, must attend.
Each sales representative requires his or her own room, and the company
needs two common meeting rooms, one large enough to hold the entire sales
force plus visitors (200 total) and the other able to hold half the force.
Management has set a budget of $120,000 for the representatives’ room rentals.
The hotel must also have such services as overhead and computer projectors as
well as business center and banquet facilities. It also should have facilities for
the company reps to be able to work in their rooms and to enjoy themselves in
a swimming pool or gym facility. The company would like to hold the confer-
ence in either Miami or Marco Island, Florida.

Foremost usually likes to hold such meetings in Hilton- or Marriott-owned
hotels. Use the Hilton and Marriott Web sites to select a hotel in whichever of
these cities that would enable the company to hold its sales conference within
its budget.

Visit the two sites’ homepages, and search them to find a hotel that meets
Foremost's sales conference requirements. Once you have selected the hotel,
locate flights arriving the afternoon prior to the conference because the
attendees will need to check in the day before and attend your reception the
evening prior to the conference. Your attendees will be coming from Los
Angeles (54), San Francisco (32), Seattle (22), Chicago (19), and Pittsburgh (14).
Determine costs of each airline ticket from these cities. When you are finished,
create a budget for the conference. The budget will include the cost of each
airline ticket, the room cost, and $60 per attendee per day for food.

e What was your final budget?
e Which did you select as the best hotel for the sales conference and why?




