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Preface

This bouk deals with the management of information technology (IT) as it is being prac-
ticed in organizations today. Successfully managing I'l" has become crucial for several
reasons:

* For a business. [T is a stratcgic asset that is being used to mold competitive
strategics and change organizational processes.

* The situations in which organizations arc applying IT have increascd in
complexity, including more inter-organizational and global environments.

* The capabilitics of IT and the complexities of using the technologics are
also growing at an accelerating, and sometimes disruptive rate,

The net result is a growing need for guidance on (he issues. strategies, and tactics for
managing the use of IT. To partially satisfy this need, universitics and colleges have
developed courses that focus on the management of 1T, Textual material for these
courses has been sparse for two particularly troublesome reasons,

First. IT is changing so rapidly that textbook authors. practiticners. researchers, and
academics have a difficult time staying current. For example, two major developments
stand out. One has been the fast uptake of business uses of the World Wide Web, whose
size is estimated to have reached more than 30 billion Web pages in 2007, This dramatic
shift appears 1o be a precursor of a present revolution —mobile computing — which 1s
beginning to change how we all work, live, and play. Thus. while information systems
(IS) departments arc busily maintaining their corporate Internct-based platforms. they
must also be experimenting with another emerging technology: small wircless devices
for on-demand, rcal-time computing needs.

The sccond major development is the changes in the business world itself.
Increased international trade, national and global sceurity, eybererime, outsourcing
and olfshoring, corporate malfcasance. terrorism, and regional conflicts are changing
how for-profit and not-lor-profit enterprises conduct business. As a result, the work of
IS organizations and the roles CIOs need to fill are changing as well. Keeping abreast
of these business-world changes, and the responses businesses are making to them, is
also challenging.

Another reason for the paucity of [T textual material for these courses is that the
principles and sirategies of effective management are evolving out of the experiences
of practicing managers. Merely collecting reports from current academic litcrature fails
to provide the interaction needed (o decipher principles from the lessons learned in
practice. Current developments and experiences need interpretation and coalescence
1o provide the guidance that new and practicing managers need to further develop
their knowledge and managerial skills.

XXt



XXV Preface
CONTRIBUTION OF THIS BOOK

We believe this book makes a major contribution to addressing both of these challenges.
One resource for this book is work we have performed for several organizations —
Gartner EXP: the Sourcing Interests Group; the CIO online forums; the Hawaii
International Conference on System Sciences (HICSS): and large, private and govern-
mental organizations affiliated with the Pacific Research Institute for Information
Systems Management (PRIISM) at the Shidler College of Business. Our work for these
organizations does not merely report current developments and practices; it includes
thoughtful interpretation to provide practical guidance, principles, and strategies for IS
executives. A systematic feature of the book is our chronological walk-through approach
to explaining the evolution of information technologies in business since their inception
and up to the latest developments. The historical perspective is useful to understand the
roles, functions, and impacts of IT at different stages of the technologies and the maturity
of the organizations that adopt them. This perspective also allows the readers to appreci-
ate the pervasive issues related to information systems migration.

Our objective in this book is to selectively capture the material of most current and
relevant importance to IS executives, and to organize it around a framework that pro-
vides guidance for IS organizations. A key element of our writing continues to be exam-
ples of actual work in companies. This book includes over 80 case examples. We seek to
equip the readers with fascinating insights into the past; present; and most importantly,
the future.

NEW IN THE EIGHTH EDITION

We have carefully reviewed the facts, concepts, methods, and techniques in this text.
Whenever applicable, we have updated the statistics, the case examples, and have
highlighted emerging issues and the glossary. We have extended the discussion on
security management, the use of IT to deal with crisis response, and supply-chain man-
agement in a global context. Based on numerous feedback from faculty, students, and
practitioners, who used the previous edition of this book, we have restructured many
sections to ensure a smoother flow of ideas and concepts. We also condensed a number
of sections to keep the reading more concise, without loss of content.
The following describes how the Eighth Edition has been updated:

Chapter 1: 'We have added a section that provides a historical perspective

of the use of information and communications technologies in business. This
discussion is used as a backdrop for substantiating the latest computing trends
and their future impacts on competitiveness and business strategies, from the
use of number-crunching machines to mobile computing for real-time transac-
tions. We also inform the readers with some latest business challenges, to include
the emergence of micro-markets, and the constant struggle between outsourcing
and insourcing and the increasing influence of social computing in strategic
formulation.

Chapter 2: 'We expand the discussion on the role of leadership in the digital
economy. IT does matter, and the responsibilities of the CIOs are no longer
limited to IS tasks. We add one new “wave of information,” one that leverages
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partnership through supply-chain management or other forms of collaboration.
The case discussions have been revised and updated to stress the importance of
IT in a networked economy, and the necessity for I'T managers to embrace the
outgrowth of social computing (e.g., blogs, instant messaging, e-mail, social
network services, Wikis, and social software).

Chapter 3:  We revised this chapter to underscore the significance of new, and
potentially disruptive, technologies on strategic formulation and implementation
of IT in business. We extended the discussion on the importance of IT deployment
to deal with a “reputation” economy and the predominant role of niche markets
in the networked economy. The case examples were rewritten to draw attention to
the innovative use of IT for competitive advantage in the global economy.
Chapter 4: In this methodological chapter, we provide an evotutionary
perspective of information systems planning. The new focus is on how strategic
planning has evolved along with the rapid change of Internet-driven technologies.
We have expanded the socio-biological view of information systems, and have
supplemented the seven planning methods with new change drivers: digitalization,
globalization, and deregulation. Through an update of the case discussions, we
continue to stress the necessity to find, or combine, many planning methods to
creatively deal with technological and environmental unccrtainties.

Chapter 5: 'We havc cxlensively editcd this chapter to bring more clarity (o the
technical discussion on IT architecture. First, we walk the readers through various
stages of corporate IT architecturcs. We then end the chapter with a fresh view of
[T architecture in the digital cconomy, one that would embrace the realities of the
new economy: extended enterprises, strategic alliances, and virtualization. The
goal here is to introduce the readers to the new trend in distributed computing;
building an IT architecture with a secure global intelligent network.

Chapter 6: 'Thcre are (wo major updates in the “Managing
"Telecommunications” chapter. The historical walk-through of telecomrmunications
now includes some of the latest ICT developments to meet the demand for high-
speed multimedia mobile communications services. We provide a revised outlook
of telecommunications, highlighting a number of emerging trends, such as the
accelerated competition in the broadband markets; mass-individualization of
real-time programming; and the impacts of deregulation, consolidation, and tech-
nological innovation on the economics of telecommunications. We also put more
emphasis on effective management of telecommunications from a business
perspective. Since telecommunications services account for some of the largest
expenses in many corporations, we propose specific guides to contain excessive
telecommunications costs.

Chapter 7:  We live in an era of information abundance with millions of Web
pages being added daily. To provide the readers with a comprehensive view of
information and the art and techniques to manage information resources, we
have thoroughly revised the description of the business data models. We offer an
overview of Enterprise Resource Planning (ERP), and suggest a number of
strategies to deal with information resource planning and control. Web content
management is another new feature in this chapter,

Chaprer 8:  The pursuit of efficiency and effectiveness remains the main goal
of this chapter on “Managing Partnership-Based IT Operations.” In this edition,
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we put more emphasis on how a business can manage operations from a part-
nership perspective. In addition to the discussion on best practices in managing
IT operations, we add a couple of sections on managing open source, large-scale
data warehousing, outsourcing, and insourcing.

Chapter 9: Technologies for developing systems have matured over the last two
decades. As such, this chapter has not been extensively edited. We did, however,
streamline the text to make it more concise, and, in return, added more discussion
on agile computing, and how how to develop and maintain Web Services.
Chapter 10: Readers were very satisfied with this chapter in the previous
edition. We did minor editing of the text, with some additional discussion on

the importance of change management and risk management. We also draw
more attention on managing legacy systems.

Chapter 11: This is a new chapter. We provide a comprehensive view of infor-
mation security from a business perspective. We systematically cover all areas of
potential threats, clearly define the scope of security management, and suggest a
number of tools for computer security. We present two case examples. The
“Credit Card Fraud” case highlights the responsibilities of the customers to
guard against Internet crimes. The second case looks at an organization under
siege, and how countermeasures can be deployed. The old adage “Prevention is
the best defense” holds true for dealing with information security. We argue that
any organization that seeks to secure sustainable competitive advantage should
adopt security as an integral part of its core competency. We outline in this new
chapter a planning approach for ensuring business continuity.

Chapter 12: 'We have refined this chapter with a coverage on business intelli-
gence. We have expanded the discussion of various computer components that
are needed to support organizational decision making, in particular, software
architecture for decision support. We show how data mining can be deployed.,
and how it relates to agent-based Executive Information Systems.

Chapter 13: This chapter deals with IT-enabled collaboration. In addition to
the discussion on supporting collaborative teams, we supplement the chapter
with topics that have taken a increasingly important role in organizations: work-
flow management, technologies for negotiation support, and emergency
response. We propose a new IT approach to enhance the organization readiness
in dealing with unexpected events.

Chapter 14: In this chapter, we address a number of new issues in managing
organizational knowledge. These include social and ecological issues and Wikis,
along with ethics in business.

Chapter 15: 1In this edition, we begin the final chapter with a recap of the
“hottest” issues of information systems management: information overload,
green computing, virtualization and parallelization, and shortage of IT talents.
We then propose a number of proven organizing principles to help managers
move ahead in the networked economy.

Unlike other texts that keep adding more and more references at the ends of the

chapters, we have conscientiously limited the references to the minimum. We chose to
provide the readers with a coherent set of ideas, concepts, and issues, and we invite
them to constantly take advantage of the Web to seek complementary materials. We
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live in an era of increasing amounts of digital information. What we aim in this book is
to address the key issues in managing information systems in simple, clear, and insight-
ful terms. At a time when we are deluged with change of every kind—in demographics,
culture, technology, and economics —combined with a tidal wave of information, we
seek to provide a systematic development of thought processes that is needed to
successfully take advantage of information technology in business settings.

USE OF THIS BOOK BY PRACTICING MANAGERS
AND CONSULTANTS

In the management of IT, this book is useful to several levels of managers:

¢ To senior business executives who want an overview of the issues and strategies
in managing IT, with examples of what other enterprises are doing

¢ To CIOs who must implement IT as a strategic resource to help their enterprises
attain their overall goals and objectives

* To IS managers who are responsible for managing major technical areas, such as
system development, technology planning, and architecture

* To managers of functional units who (1) want to better understand the issues
and processes of providing IT support for their areas of responsibility, (2) want
to promote the use of IT in their organization, or (3) are now responsible for
overseeing the management of IT in their function.

We believe that managers of all types will find this book valuable. By focusing on
issues and strategies while explaining technical concepts, this book provides an overview
of IS management for business executives and managers, By combining the experiences
of successful executives, this book provides a real-world perspective for all IS managers.

Consultants to executives and managers will also find this book a useful reference
for staying up to date on important issues in the field.

USE OF THIS BOOK AS A TEXT

Future IS managers, who are graduate or undergraduate senior students, will find that
this book presents a view of what “the real world” has in store. As a text, it is intended
for students who have had at ieast one IS course.

At the graduate level, it has been used since its first edition in 1986 for the second
course, beyond the required IS course. It is especially well suited for the final course in
a graduate curriculum on IS management. In addition, as MBA students have become
more computer literate, the book has been increasingly used as the text in the MBA IS
core course. In both uses, the book gives students conceptual and practical guidelines
for dealing with the management of today’s IS function.

At the undergraduate level, the book can serve as the text for a course dealing
specifically with the management of IT or in the capstone course that summarizes the
practice of IS for students about to begin their careers. Most undergraduate majors in
IT take entry-level positions in the IS organization and then proceed into management.
In the short term, they work with IS managers who are facing the problems and using
the principles dealt with in this book.
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Although this book has not been aimed at students majoring in other areas, non-IS
majors are taking IS courses in increasing numbers to better understand how to work
with systems professionals. All the chapters are pertinent to them because the theory is
illustrated by real-life case studies, which are easily understood by students in all busi-
ness disciplines.

At the end of each chapter are three types of questions and exercises to reinforce
the material in the text.

e Review questions are based directly on the material in the chapter, allowing the
reader to assess comprehension of the chapter’s key principles, topics, and ideas.

e Discussion questions are based on a few topics in the chapter for which there is
a legitimate basis for a difference of opinion. These questions focus discussion
on these issues when the book is used in a seminar or classroom setting.

e Exercises provide an opportunity for the reader to put some of the concepts and
ideas into practice on a small scale. In particular. one exercise in each chapter
requires a student, or a team of students, to visit a local company and discover
how the ideas in the chapter are being implemented in that company.

THE INSTRUCTOR’S GUIDE

We accompany this eighth edition with an online Instructor’s Guide, originally prepared
by Jerry McBride of Marist College in Poughkeepsie, New York. Ralph Sprague Jr.,
Alex Tan, and Rajib Subba, of the Shidler College of Business at the University of
Hawaii, have taken the lead in revising the guide. The purposes of the guide are (1) to
help instructors prepare a strategy and outline for conducting an advanced systems
course using this text and (2) to provide support materials and techniques to enhance
the course.
We believe there are six approaches for using this text. The six course modes are:

1. A lecture-based course

2. A seminar-based course

3. A directed-study course

4. An independent-study course
5. An action research course

6. An Internet-based course

In the Instructor’s Guide, we suggest some useful and whenever possible, updated
resources to use in these approaches. For example, we suggest how a computer-based
simulation game can be used to help students understand and appreciate of their deci-
sions and actions as they try to introduce technology innovation into the organization.

The Instructor’s Guide includes:

Outlines for the six course approaches

An expanded outline for each chapter

Answers to the review questions in each chapter
Study notes for the Part Discussion Cases

A listing of case studies appropriate for each chapter
Suggestions on how to conduct site visit exercises
Several sample syllabi
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* An approach 1o using simulation software
* Crtical questions for each chapter and how to create them
These eritical questions deserve a short explanation. Like the discussion guesions
tn the text, eritical questions are designed o stimulate critical thinking and discussion
among students. A course in IS management can be exciting—to teach and 1o Lake.
We have provided the Instructor's Guide to make this one of those cxciting courses.

WEB SITE: WWW.PEARSONHIGHERED.COM/MCNURLIN

The Web site for this text, provided by Prentice Hall, bouses the Instructors Guide, the
Test Ttem Tile in Word, TestGen and ‘TestGen in WebCT/Black Board-rcady filces.
PowerPoint slides, and the Tmage Library in a secure arca lor faculty download only.

FORMAT AND CONTENTS

This book is divided into five major parts. cach dealing with a major portion of the ficld
of I'l. Chapter 1 precedes Part [ because it serves as the framework around which the
rest of the book is built, It traces the growing importance of 1S management and
presents a conceptual model to show the key arcas, how they fit together, and the prin-
cipal issues for exceutives in cach arca. It also presents a very interesting longitudinal
case example of how these ideas have been implemented in a company over the life-
time af this book —since 1986. In a nutshell, it presents a 25-year historical view of the
evolution of IS for managecment.

Part [ deals with lcadership issues, including the top 1S jobs. strategic uses of 1T, and
approaches to systems planning. Part 11 treats the all important issucs in managing the
esseatial technologies, including distributed systems, telecommunications., information
resources, and operations. Part I deals with managing system development: its evolu-
tion continues to present management with important. yet risky. chalicnges. Part 1V
explores systems for supporting decision making, collaboration. and knowledge work.
Part V concludes the book and discusses the opportunitics and challenges ahcad.

Throughout the book, our objectives have been to kcep the material practical, 10
give examples, and to derive guidance for today's and tomorrow’s 1S exceutives. based
on the experiences of others. To that ¢nd, chapters are sprinkied with company cxam-
ples. These are not so much case studies that require solutions or recommendations;
rather, they are case examples of how companies have put some of the concepts in a
chapter into practice.
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2 CHAPTER 1 Information Systems Management in the Global Economy
INTRODUCTION

Information technology (IT) —computers and telecommunications—continues to have
the revolutionary, restructuring impact that has been expected and touted for years.
The rapid advances in the speed and capacity of computing devices, coupled with the
pervasive growth of the Internet, digital storage, wireless and portable devices, and
multimedia content, are constantly changing the way we live and work.

Although IT affects nearly all aspects of human endeavor, this book emphasizes its
use in managing and operating organizations, including business enterprises, public
institutions. and social and charitable communities. Anytime people work together to
jointly pursue objectives, IT is changing the way they work.

Managing and operating IT for these purposes has been a field of practice for some
50 years, First known as business data processing and later as management information
systems (MIS), the field is now called information technology (IT). In this book, we dis-
tinguish between IT (the technology) and the organization that manages the technology,
which we call the IS (information systems) organization. IS combines the technologies,
people, data, and business processes for fostering the use of IT to improve organizational
performance.

THEMES OF THIS BOOK

Due to the growth and pervasiveness of IT, organizations are operating in a different
environment from that of just a few years ago. The nature of this environment is
explored in several themes in this edition of the book. The following three themes are
woven through the book:

e Globalization. You may have heard this common wisdom. The world seems to be
getting smaller or flatter. Events in a faraway land can impact others in another
part of the globe. As a result, a major theme in today’s world is globalization,
whereby companies seek to offer or procure their goods and services around the
world. However, the worldwide expansion of brands and the emergence of global
institutions continue to encounter major protests from groups, and even nations,
that want to maintain their local identity. Companies feel this backlash in their
use of I'T: locales and regions want systems that suit their culture, preferences, or
lifestyles. In addition, they want jobs to stay put, and not move to a far-off country.
In response, IS executives are seeking to achieve a balance between implementing
a single, enterprisewide IT infrastructure and tailoring systems to fit local needs—
and locating work where it is most cost effective.

e E-enablement. Doing business electronically has been fundamental since the
1950s, but now the Internet has transformed the way people conduct business.
The before-Internet economy is evolving into an electronic economy where
clicks and bricks exist side by side. The 2001 dot-com crash might have seemed
a hiccup in the increasing use of the Internet for business and commerce.
However, it has not deterred companies from e-enabling their businesses, that is,
integrating the Internet into how they work. In fact, the term “e-business” has
the broad connotation of doing business electronically. E-business has much to
do with building e-enabled relationships with consumers and other enterprises,
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net just exeeuting transactions clectronically. E-commerce. on the other hand. is
being used in the more limited sense of buying and selling clectronically. as in
handling commerce transactions.

The vision is ubiquitous connectivity among everyone on carth, with the ability
Lo communicate clectronically. transfer multimedia files. and access information -
anywhere and anytime — (rom around the world at the touch of 4 button on a wire-
iess device.

* Business Intelligence Through Knowledge Sharing and Knowledge Management. The
third major theme 1s how to deal with ali the world's knowledge. One aspect of
this is the transfer of knowledge between people (sharing). because the most
important assct in enterprises is the people and the knowledge they possess. The
other aspect is the transfer of knowledge from peaple’s heads into Jasting things.
stch as processes. products. best practices. databases. directories. software. and
such. People walk out the door cach night (or leave the company): these other
artifacts do not, but they do grow stale and outdated. This second area is called
knowledge management. Both aspects have to do with managing people and the
knowledge they possess. [T can be used for both.

Later in this chapter, we discuss two kinds of knowledge work: procedure
based and goal based. Emphasis on knowledge work is shilting from the former
to the latter. At the same time. a major shilt is taking place from information
access to content management. which includes scarching, filtering, synthesizing.
assimilating, and sharing knowledge resources, The importance of content
management is reinforced by the fact that intellectual assets are considered by
many 1o be the only source of sustainable competitive advantage for organiza-
tions. The ultimate goal is 1o devise an Il enabled environment (o promole
creativity that would benefit all participating communitics of practices.

MANAGEMENT OF IS

Although IT is used in space exploration, national defense, medicine. entertainment.
and many other aspects of human activity. the majority of information technologics are
usced Lo manage organizations.

The process of managing I'T in organizations is becoming increasingly complex as
it becomes more important. To illustrate why. here are just three major trends that
impact I'T management:

* Governance of IT— that is. deciding who makes which 1T decisions—is shifting
from being handled exclusively by IS exeentives to being a coilaborative cffort
between IS business and their constituencies.

¢ ‘Therole ol IS is shifting focus (rom application delivery to system integration
and infrastructure development.

* The constant struggle between outsourcing and insourcing is becoming a way of
life for many IS organizations. to the extent that a major responsibility of IS is
developing and managing relationships with external service providers (ESPs).

In a historical perspective. it is interesting 10 note that the use of computers has
been clevated to a new level every decade. As illustrated in Figure 1-1, the first use of



4 CHAPTER | Information Systems Management in the Global Econonty

TivME FRAME CompUTER USE TRENDS EMERGING APPLICATIONS SOME LEADING VENDORS

1950s Calculator Bookkeeping Texas Instruments
1960s Computer Accounting, Payroll IBM, Honeywell, CDC,
Univac, Burrough. GE
1970s Management Financial Applications, Digital, IBM, Unisys
Information Systems Inventory Management.
Production, etc.
1980s Decision Support and Portfolio Management, IBM, Lotus, Apple, Sun
Applied Artificial Project Management, Micro Systems, Oracle.
Intelligence Executive Information Microsoft
Systems
1990s Communicator Office Automation, IBM, MCI, AT& T, AOL,

E-mail, Instant Messaging, Netscape
File Transfer

2000s Partnership E-commerce, Supply IBM. Oracle, SAP.
Promoter/Social Chain-Management. Microsoft
Enabler Social Networking,

Mobile Computing

FIGURE 1-1 Evolution of Business Computing

computer chips was the calculator, primarily for the many bookkeeping activities of
business in the 1950s. Texas Instruments invented the first electronic handheld calcula-
tor and has since significantly contributed to the use of mathematical modeling in busi-
ness. About a decade later, IBM offered to the world its first generation of business
computers with sufficient processing power to run data-intensive business applications.
Managers in the 1960s saw the introduction of computer applications for accounting
and payroll. During this era, most IT activities emerged from the bookkeeping and
accounting departments.

The next decade saw the development of mainframes, and many organizations create
the department of Management Information Systems (MIS) or IS Department to keep
these systems running. IBM consolidated its leadership position in the computer industry.
However, it saw the birth of two potential competitors, SAP and Oracle, all inspired by
IBM work. Oracle improved the relational database concept initially developed by IBM
to launch the first commercial SOL (Structured Query Language) relational database
management system. Oracle has become a major provider of computer-based business
solutions. SAP, founded by five former IBM employees, focused on real-time, collabora-
tive, inter-enterprise business solutions. Thus, the 1970s marked the debut of the most
successful business software ever— Database Management Systems (DBMS). MIS appli-
cations have allowed managers to increase the efficiency of their daily operations.

The 1980s marked a new era for the computer. While scientists were busy fine-tuning
computer networks, IBM released the first PC that ran on a 4.77-Mhz Intel 8088 processor
with MS-DOS written by Microsoft in 1981. A quarter of a century later, it is estimated the
world had produced more than one billion personal computers. The phenomenal adop-
tion of the personal computer has facilitated the deployment of a new generation of busi-
ness software, known as Decision Support Systems and Applied Artificial Intelligence.
Computers are not only used for data processing of daily business operations (such as



CHAPTLR [ Informnation Sysiems Management in the Global Feonomy 5

payroll and accounting). They are embedded with decision algorithms that help managers
make decisions ranging from cash-flow management to inventory decisions.

Thanks to the rapid growth of the Internct. the 1990s saw an exponential use of
computers for office automation and networking. As “the communicator.” computers
allow users to do c-mails, transfer files. and use instant messaging. A research estimated
that in 2003, 65-72 pereent of world's computing power was dedicated 1o supporting
human nceds for communications. In addition to e-mail. Microsoft's Word. PowerPoint,
and Exeel software have become the industry standtards for sharing intormation. Later
in the decade, the World Wide Web allowed billions of pages to be made available on
the Internet.

The Internet economy has come of age in the 2000s. thanks o a number of siguifi-
cant developments in e-business soltware. and open source software such as Linux.
Enterprise Resource Planning, and supply-chain management software, The first years
of the 2000s can be characterized by the widespread adoption of computer networks as
ameans to promote business partnerships and implement strategic alliances and global
cooperation.

As we prepare tomove onto the 2010s. the Internet has firmly changed the social fab-
ric. Itis & platform where people do business. {ind entertainment. and enhance social life.

This briet historical review reminds us of the growing importance of 17, The pur-
pose of this baok is to desceribe how T is being managed today in leading-cdge enter-
prises. Thus, this book is appropriate for anyone who is using I'T to improve organiza-
tional performance —18 exceutives, technical managers., top exccutives. business unit
exceutives, line managers, and ecmployees at all levels of an organization.

This chapter brietly reviews the recent history of I'T and its manggement in organi-
zations. Then it identifies @ number of organizational and technical trends that are
affecting I'T management. Finallv. it presents a framework for thinking about how 'l is
used and managed in organizations. This framework serves as the roadmap for the rest
ol the book.

A LITTLE HISTORY

Most people are surprised 1o learn that the United States passed rom the industrial
cera to the information cra in 1957, In that vear, the number of ULS, cmployees whosc
jobs were primarily to handle information (information workers) surpassed the num-
ber of imndustrial workers.

In the late 1950s and early 19605, though. information technology 10 support mforma-
tion work hardly existed. Only the telephone was widespread. and did not reach every
desk. Computers were just beginning 1o be used in data-processing applications., replacing
eleetric accounting machines. Even where compulers were in use. their impact was
modest.

Most other information work in general offices was done without much support from
technology. Xerographic office copicrs were introduced in 1959, Flectric typewriters
were commonplace. but the first word processor would not arrive until 1964, Facsimile
machines were used only in specialized applications and would not be in general otfice
use until the 1970s. However. the future of technology support for information workers
was extremely bright. Many of the foundations of IT had been invented, and costs were
starting their steady tong-term fall.
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Another milestone was reached in about 1980, when the number of U.S. information
workers surpassed the number of U.S. workers in all other sectors combined. In other
words. information workers exceeded 50 percent of the U.S. workforce. However, the
technology to support these information workers remained slow, expensive, and seg-
mented into special-purpose categories.

IT was initially used to perform manual information work more quickly and more
efficiently. Then it was used to manage work better. Now we are well into the third stage of
technology assimilation, in which IT makes pervasive changes in the structure and
the operation of work, business practices, organizations, industries, and the global economy.

Today. the information and communications technologies (ICT) sectors continue to
grow strongly, with significant and rapid growth in developing nations. As the ICT
global market is constantly exploring new technologies (such as mobile computing),
emerging Asian and eastern European countries are rapidly becoming both leading
producers and adopters of disruptive technologies. According to a study by OECD
(“Information Technology Outlook 2006 Highlights,” 2006, Geneva, OECD), the ICT
section is expected to grow at 6 percent in 2006 and the market is accelerating its global
restructuring of ICT production and services.

In its 2007 IT salary and skills survey, Global Knowledge reported that salaries are
rising again, and the increase is proportional to the level of education and training of
IT workers.

The next two sections explore the changes in the work environment and the tech-
nical environment.

THE ORGANIZATIONAL ENVIRONMENT

How IT is used depends on the environment surrounding the organization that uses it.
This environment includes economic conditions, characteristics of principal resources
(especially labor), management philosophies, societal mores, and other factors. This
environment changes constantly. Simultaneously, technological advances affect the way
IT is used. An ongoing debate centers around whether technology drives change in
organizations or merely supports it. This “chicken or egg” debate is giving way to the
realization that IT and its use and management co-evolve, each influencing the other.

This section explores two aspects of the organizational environment: the external
forces that are causing executives to reexamine how their firms compete, and the inter-
nal structural forces that affect how organizations operate or are managed. It then
considers how these environmental trends have led to a new set of goals for the new
work environment.

The External Business Environment

Today, the turbulent business world includes shorter and shorter product cycles, a
U.S. telecommunications industry in constant turmoil, investor doubts about corporate
truthfulness, computer security, and terrorism. For better or worse, I'T contributes to
this turbulence because it allows information to move faster, increasing the pace
at which individuals and organizations can respond to events. One result is higher
peaks and lower valleys, caused by an IT-charged herd instinct. The following are the
main changes taking place in our global marketplace.
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The Internet Economy

The new economy has been much publicized by the outgrowth of business-to-consumer
(B2C) retailing and selling over the World Wide Web (Web). The pioneer of the Web-
only business model was Amazon.com, with its ability to use the Internet to sell and ship
books to consumers at substantially lower costs. However, the overwhelming bulk of
e-business belongs to business-to-business (B2B), with buyers and sellers using Internet
exchanges (or e-marketplaces) to find and consummate business deals. eBay is the most
well-known exchange. but there are other industry-specific exchanges, such as business
procurement along the value-chain network. The main point is that today’s economy is
encompassing both old and new ways of operating, and IT is a major underpinning of
the way these two worlds interface with each other.

Global Marketplace
The entire world has become a conglomeration of electronic marketplaces. To succeed,
large companies believe they need to be global, meaning huge and everywhere. Merger
mania is occurring across industries as companies aim for this goal. Mergers even cross
national boundaries. It is not unusual for a British food company to own U.S,, French,
and other food and beverage companies; for a Swiss pharmaceutical company to buy
out its American and Japanese counterparts; or for a Chinese computer manufacturer
to buy a laptop diviston of a major American IT company. “Think globally, act locally”
has become a popular adage among multinational corporations.

In addition, the Internet cnables companies to work globally —with thrce main
operating arenas, Asia/Pacific, the Americas, Europe and the Middlc East and Africa
(EMEA)—and work around the clock by passing work from one region to the next,
following the sun.

‘The global marketplace has become a two-way street. Firmiy entrenched compa-
mes find unexpected competitors from halfway around the world bidding on work via
the Internet. Parts and subassembilies are being manufactured in many countries to cut
overall labor costs and then shipped to other countries for final assembly.

The Internet also allows small firms to have a global reach. Norwegians can order
extra-hot chili sauce from Texas. Europeans can order books over the Internet from U.S.
companies before those books become available in their own country’s bookstores, at a
more advantageous currency exchange rate. And so on. The business environment is
now global, but local tastes still matter. As noted earlier, local backlashes against global-
ization are a factor that global enterprises need to inciude in their planning.

Micro-markets
The Internet has created new markets for new kinds of goods and services: digital
micro-products. Digital micro-products—such as Apple's 99-cent I-tunes songs,
Amazon.com’s 49-cent short books. Disney's $4.99 short videos, or freeware —are
products in digital forms that can be delivered anywhere, at any time, at a low or zero
acquisition cost and no delivery costs. These products illustrate two emerging trends
that have been identified in electronic commerce as micro-commoditization and
micro-consumption, which are expected to significantly impact the market for digital
goods. Unlike other products, digital micro-products often have a selling price that is
very low, fixed, and identical for all products. With these product characteristics, the
impact of price on sales (quantity) is trivial and thus mitigated and channeled into
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quality perception, so price is no longer the primary demand factor. Alternatively,
quality signal is likely to become a key demand factor.

Business Ecosystems

A new term is creeping into the business lexicon: ecosystem. An ecosystem is a web of
self-sustaining relationships surrounding one or a few companies. For example, Microsoft
and Intel are the center of the Wintel ecosystem that has dominated the PC world. And,
the new generation of Intel-based Apple’s iMac computers is expected to consolidate
this ecosystem, further enabling participating members to move toward shared visions,
securing their investment strategies through strategic partnership. Yet, although they
dominate the PC ecosystem, they are far less dominant in other ecosystems, such as the
Internet ecosystem and the wireless communications ecosystem. The point about ecosys-
tems is that they appear ta follow biological rules rather than industrial-age, machine-
like rules. They require flexibility because relationships change more frequently: they are
more organic. Relationships and co-evolution require a different corporate mind-set
from the command-and-control mind-set of the past.

Decapitalization

Tangible items, such as capital, equipment, and buildings, were the tenets of power in
the industrial age. Today, intangible items, such as ideas, intellectual capital, and knowl-
edge, have become the scarce, desirable items. Many argue that the business world is
moving from tangible to intangible; it is decapitalizing. In many situations. knowledge
is more important than capital. For this reason, managing talent has become as impor-
tant as managing finances. Without talent, ideas dwindle, the new-product pipeline
shrivels up, and the company becomes less competitive.

Faster Business Cycles
The tempo of business has accelerated appreciably; companies do not have as much
time to develop new products or services and move them into the marketplace. Once
on the market, their useful lives tend to be shorter as well, so speed has become of the
essence. Efforts to accelerate time to market or to reduce cycle time often depend on
innovative uses of IT to transform creative ideas into profitable products.

Instant Gratification

The Internet is about instant gratification. One of the successes of YouTube is due to
the use of the Flash technology that allows instant viewing of video clips without the
need to download large video files. The need of instant coffee, lottery tickets with
instant-win notification, and instant pain relievers is extended to the need for instant
access to digital products and services. Google builds one of its successes on the ability
of its search engines to instantly deliver relevant information to its surfers, and its new
Web-based uploader that allows users to share their break-up stories. The desire to sat-
isfy society’s demand for instant gratification could, however, lead to quality problems
as products are hastily brought to the markets.

Accountability and Transparency
The rise and fall of dot-coms probably should have been expected; some of their busi-
ness plans truly could not make money. However, the ensuing debacle in the overbuilt
telecommunications industry and the corporate financial shenanigans in several indus-
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tries around the world have shaken investor confidence and led to calls for greater
transparency of corporate operations and greater accountability of corporate officers.
These events have increased the pressure for corporate ethics, and the expensive-to-
comply-with Sarbanes-Oxley Act in the United States was passed in 2002 to reinforce
investment confidence and protect investors by improving the accuracy and reliability
of corporate disclosure. IT will surely play a role in implementing the ensuing regula-
tions and fostering transparency. Discussions of IT ethics might also increase.

Rising Societal Risks of IT
In spite of the unequivocal benetits that IT has brought to the world, it has also negatively
affected millions of people—through network shutdowns, computer viruses, identity
thefts, e-mail scams, movement of white-collar jobs to lower-cost countries, and such—
which has led to increasing calls for government regulation and for vendors and cor-
porations to take action. This edition includes more discussion of the societal risks that
accompany the benefits of IT.

Now, more than in the past, CIOs need to address the dark side of IT, which
includes protecting the privacy of individuals whose information they store and secur-
ing their networks, databases, and computers from cybercrime, computer viruses, and
such. They also need to consider the societal effects of outsourcing, and ease, as much
as possible, the human misery that comes from employees losing their jobs or having to
oversee work performed in distant places.

The Internal Organizational Environment

The work ervironment is also changing, and the art of managing people is undergoing
significant shifts. These changes are profound enough to change organizational struc-
tures. Frances Cairncross,! management editor at the Economist, writes in her book, The
Company of the Future, that the relationship between IT and enterprise structure is
growing more widespread and deeper. She believes that the company of the future will
look much like the Japanese keiretsu (the associations of independent and interdepen-
dent businesses working in concert). Here are some of the changes we see affecting how
people work and how organizations operate. Some support Cairncross’s belief.

From Supply-Push to Demand-Pull
In the industrial age, companies did their best to figure out what customers wanted.
Firms were organized to build a supply of products or services and then “push” them
out to end customers on store shelves, in catalogs, and such. The Internet, which allows
much closer and one-to-one contact between customer and seller, is movin g the busi-
ness model to demand-pull. In this model, companies offer customers the components
of a service or product, and the customers create their own personalized versions,
creating the demand that pulls the specific product or service they want through the
supply chain, or rather, the demand chain.

To move to this consumer-pull mass customization business model, companies
need to essentially reverse their business processes to be customer driven. In fact, this
model can lead to suppliers and customers co-creating or negotiating products and
services. For example, book buyers who put their critiques of books through online
reviews and useful votes on Amazon.com’s Web site are, in a sense, co-creating part of
Amazon’s service to other book buyers,
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Here's another bookseller example. Borders is the second-largest book retailer in
the United States. Its president has decided to replace the industry’s supply-push
approach with a new demand-pull approach. Traditionally, and still today, booksellers
push those books that publishers pay them to promote in their bookstore windows. on
near-the-door tables, and in other high-traffic areas.

Borders’ president thinks these short-term incentives might actually hurt overall
sales in categories, so he is shifting Borders to “category management,” which means
publishers will help co-manage 250 book categories, reports Trachtenberg.” In return
for being part of the decision-making process by recommending titles to Borders, the
publishers will help pay for the market research Borders will do to find out what book
buyers want. For instance, Borders wants to find out which books are bought on
impulse, which ones sell better when the cover is showing, which types should be
grouped together, where sections should be located, and even how to price books.

Borders’ competitors are watching this demand-pull experiment with great inter-
est. Some doubt that it will work, reports Trachtenberg, arguing that selling books is
not like selling screwdrivers or prescription drugs. One thing Borders has already
learned through its market research, though, is that one-fourth of its cookbooks are
bought as gifts.

“Customer-centricity” is another term for this trend. It means replacing product-
centric thinking with customer-centric thinking. The result: Organizational structures
shift from product groups to customer groups. One way (o view this shift is to see it as
turning traditional thinking inside-out. When companies focus on products. they are
thinking inside-out. When they think about customers and customer groups, they think
outside-in.

Although you might think this shift means keeping customers happy, it can actually
have the opposite effect for some customers. When companies create customer clusters
using data-warehousing and data-mining techniques, they find out which clusters are
profitable and which are not. They may then institute policies that cater to the profitable
customers and charge or let go the unprofitable ones.

Self-Service

Bank automated teller machines (ATMs) were an early and successful example of cus-
tomer self-service. The 1990s saw an increase in systems that let consumers access
corporate computer systems to purchase products, inquire about the state of an order,
and, in general, do business with the firm online on their own. FedEx was one of the first
companies to leverage the Web by allowing customers to directly access its package-
tracking system via its homepage. Today, companies that ship products via FedEx have
links to the same homepage, providing that service to their customers. When customers
serve themselves, employees can concentrate on services that customers cannot help
themselves and other kinds of work. More importantly, self-service has shown to be an
effective means for customer empowerment, extending the value from the business to
the customer.

Real-Time Working
The genesis of the notion of real-time enterprise, we believe, was the military, whose
personnel fly planes and drive tanks using instrument panels. These panels show the
pilots and soldiers the surrounding terrain as it exists at the moment, so that they can
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respond to changes and threats in real time, The term has been adopted in business
and means operating a business in as close to real time as possible, using computer
systems to indicate the state of the “business terrain™ as it exists at the moment.

For example, members of a sales team about to talk to a potential global customer
can have up-to-the-minute information about that customer—late-breaking news
about the company, recent management changes, latest orders to the company (if any),
sales tips from other employees—all gathered for them from many sources.

Other examples of real-time working are knowing inventories as of right now (not
one week or one month ago), knowing cash on hand right now (not at the end of last
month), and being able to reach someone when you need them, perhaps via instant
messaging. With accurate, up-to-date information on company operations, customer
orders, inventory stocks, and on-demand access to others, people have better informa-
tion to make decisions. Thus, businesses are making a major push to have real-time
information in hand and real-time access to people, which are not easy feats, especially
for enterprises with global operations.

Real-time working is more than just providing instant up-to-date information.
According to (Gartner), a respected research firm in LT, and Business, it is a quest for
strategic gain. Firms will have to implement new collaborative business rules and roles
before event-driven actions. IT can help implement real-time working with computer-
based content management and Internet portals.

Team-Based Working

The trend is toward people working together on projects. Rather than depending on
chains of command and the authority of the boss, many organizations emphasize teams
to accomplish major tasks and projects. Peter Drucker’s classic article in the Harvard
Business Review® uses the analogy of a symphony, where each member of the team has
a unique contribution to make to the overall result. Task-oriented teams form and
work together long enough to accomplish the task, then disband. This project-based
working, where people sometimes work simultaneously on several projects with differ-
ent teams across different organizations, is generating major interest in the information
systems called “groupware.” Groupware provides IT support for meetings, collabora-
tive work, and communications among far-flung team members. Cairncross! believes
the increased ability to collaborate in new ways using IT is one of the forces driving the
changes in organizational structures, and that enterprises that use the technology to
work in new collaborative ways will be the winners.

Anytime, Anyplace Information Work

Information workers are increasingly mobile, so computers and networks are needed not
just for accessing information, but also for communicating with others. One of the hall-
marks of IT today is that the communication capabilities of computers are seen as more
important than their computing capabilities. Communication technology has developed
to the point where information work can be done anywhere with a laptop computer, cell
phone, or PDA. Electronic mail, voice mail, and instant messaging (IM) cross time zones
to allow work to be conducted anytime, anywhere. People sporadically work from home,
rather than commute every day, and they work in their preferred geographical location,
even if it is remote from the main office. The advances in wireless technology enable peo-
ple to work in an airport, at a customer site, while walking, and so on.
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Outsourcing and Strategic Alliances

To become more competitive, organizations are examining which work they should
perform internally and which they should give to others. Outsourcing, having a third
party perform information work for you, may be a simple contract for services or a
long-term strategic alliance. Between these two extremes are a variety of relationships
that are redefining the way organizations work together. The thinking is: We should
focus on what we do best and outsource the other functions to people who specialize in
them. to make us more world-class in all our functions. The result is becoming known
as the extended enterprise. IT is providing the information and communication means
to manage complex sets of workflows.

Demise of Hierarchy
In the traditional hierarchy, people performing the same type of work are grouped
together and overseen by a supervisor. The supervisor allocates the work, handles prob-
lems, enforces discipline, issues rewards, provides training, and so on. Management
principles such as division of labor and chain of command define this traditional work
environment.

This structure is no longer best in many instances. Self-managed groups, whether
working on an assembly line or in an insurance company, provide much of their own
management. In these quality circles, they have lower absenteeism, yield higher pro-
ductivity, produce higher-quality work, and are more motivated than workers in tradi-
tional settings.

A major reason for the demise of hierarchy is that the more turbulent business
environment —represented by the changes just noted—challenges the premises of a
hierarchical structure because it cannot cope with rapid change. Hierarchies require a
vertical chain of command, where lines of responsibility do not cross and approval to
proceed on major initiatives is granted from above. This communication up and down
the chain of command can take too much time in today’s environment. I'T enables team-
based organizational structures by facilitating rapid and far-flung communication.

Business Strategies in the New Work Environment

Thomas Friedman’s bestseller, The World Is Flat, is another forceful essay on unfolding
the new structure of the global economy. As a result of these changes in the internal and
external organizational environment, enterprises around the world are redefining their
work environment—a tumultuous proposition, at best—without any true guidance.
We see the following overarching goals for thriving in the new work environment:

Leverage knowledge globally

Organize for complexity

Work electronically

Handle continuous and discontinuous change

Leverage Knowledge Globally
Knowledge is now being called intellectual capital to signify its importance. This is not
the knowledge in an expert system or a Lotus Notes database, but rather the knowledge
in people’s heads. Knowledge that people know but cannot really explain to others is
called tacit knowledge, as opposed to explicit, explainable knowledge. Companies that
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are able to leverage tacit knowledge globally will be successful — provided. of course. its
use is dirccted by a sound strategy.

Brook Manville and Nathaniel Toote of McKinsey & Company? point out that
knowledge-based strategies begin with strategy. not knowledge. Intellectual capital is
meaningless unless companics have the corporate fundamentals in place. such as
knowing what kind ol value they want to provide and to whom.

They also point out that executing a knowledge-based strategy is not about manag-
g knowledge but about nurturing people who have the knowledge. tapping into the
knowledge thatis locked in their experience. Although companies have numerous
systems in place to share explicit knowledge. the key to unlocking tacit knowledge is a
work environment in which people want 1o share. A manufacturer that tried to foster
erealer knowledge transfer while downsizing discovered that the combination was
impossible. Why would employees share what they know when the bosses were looking
lor ways to consolidate expertise?

The means 1o tap tacit knowledge is to foster sharing and to support the sharing
with technology. E-mail and groupware can provide the interconnection. but the dri-
ving force is the culture. When people want 1o share, they form worknets —informal
groups whose collective knowledge is used to accomplish a specilic task. The sharing
and leveraging of knowledge happens through organizational “pull”—pecople needing
help from others 1o solve a problem —rather than organizational “push.” which over-
loads people with information. Therefore, leveraging knowledge is all about raising the
aspirations of cach individual. say Manville and Foote.

Organize for Complexity

A second overarching goal of companices, whether they recognize it or not. is to be able to
handle complexity. Why? One reason is that the world has become so interconnected that
simple solutions no longer solve & problem. Another reason is that issucs are svstemic,
Corporate decisions can have an environmental impact, a human resources impact. an
ceonomic impact. and even an ethical impact. Furthermore, capturing market share often-
times requires allying with others who have complementary expertise. Alliances inerease
complexity: so does specialization. Have you bought shampoo. crackers. or tires lately?
These used to be fairly straightforward decisions, Today, the choices are so numerous that
consumets can spend an inordinate amount of time making a selection. To thrive in such
an age, companics need o be organized 1o be able to handle complexity.

Work Electronically
Just as the marketplace is moving to the marketspace. the workplace is moving to the
workspace. Taking advantage of the Internet. and networks in general. is a third major
goal ol enterprises these days. But just as the move from horse and buggy to train 1o
automobile to jet plane was not simply a change in speed. but a change in kind. so. 1o,
is the move to working in a space rather than a place a change in kind. It requires dil-
ferent organizing principles. management tenets. compensation schemes, organiza-
tional structures, and such. 11 also changes how organizations interact with others, such
as their customers.

George Gilder.® columnist and author, noted that business cras are defined by the
plummeting price of the key factor of production. During the industrial era, this key
factor was horsepower. as defined in kilowatt hours. It dropped from manvy dollars to
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7.5 cents. For the past 40 years, the driving force of economic growth has been
transistors. translated into millions of instructions per second (MIPS) and bits of semi-
conductor memory. The latter has fallen 68 percent a year, from $7 per bit to a millionth
of a cent. Likewise, the cost of storage has become almost trivial, less than 50 cents per
gigabyte.

MIPS and bits have been used to compensate for the limited availability of band-
width. The microchip moved power within companies, allowing people to vastly
increase their ability to master bodies of specialized learning. Microchips both flat-
tened corporations and launched new corporations. Bandwidth, on the other hand,
moves power all the way to consumers. That is the big revolution of the Internet,
Gilder contends, and the reason behind the move to relationship marketing with
consumers.

The use of bandwidth is becoming more available as the economy changes. For
example, TV is based on a top-down hierarchical model with a few broadcast stations
(transmitters) and millions of passive broadcast receivers (televisions). The result is
“lowest-common-denominator™ entertainment from Hollywood. The Internet, on the
other hand, is a “first-choice” culture, much like a bookstore. You walk in and get your
first-choice book. First-choice culture is vastly different from lowest-common-
denominator culture. As the Internet spreads, the culture will move from what we have
in common to one in which our aspirations, hobbies, and interests are manifested.

Handle Continuous and Discontinuous Change
Finally, to remain competitive, companies will need to innovate continually—something
most have generally not been organized to do. Continual innovation, however, does not
mean continuously steady innovation. Innovation occurs in fits and starts. Change takes
two forms: continuous change (the kind espoused by total quality management tech-
niques) or discontinuous change (the kind espoused by reengineering). When a product
or process is just fine, but needs some tuning, continuous change improves its efficiency.
However, when it is not fine, discontinuous change is needed to move to an entirely new
way of working. The two often form a cycle. Companies need to be able to handle both
for their products and progesses.

These four major goals underlie the new work environment. This organizational
environment sets the backdrop for exploring the emerging technology environment.

THE TECHNOLOGY ENVIRONMENT

The technology environment enables advances in organizational performance. The two
have a symbiotic relationship; IT and organizational improvements co-evolve. IT evo-
lution can be described using the four traditional areas of hardware, software, data, and
communication.

Hardware Trends

In the 1950s and 1960s, the main hardware concerns of data-processing managers were
machine efficiency and tracking new technological developments. Batch processing was
predominant; online systems emerged later. At that time, hardware was centralized,
often in large, showcase data centers behind glass walls.
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In the mid-1970s. processing power began to move out of the central site. but only al
the msistence of users who bought their own departmental minicomputers and word
processors. In the 1980s, mainly duc 1o the advent of personal computers {PCs). this trend
aceelerated far beyond the expectations of most people. cspecially IS managers. In the
1990s, the 1T world was focused on networks. r: nging irom local arca networks (1LAN} to
high-specd wide-arca networks (o support clicat-server computing. [n this underlying,
structure. a chent machine on the desktop. a laptop. or a handheld provides the user
interface, and a server on the network holds the data and applications. This same clicni-
server model s used for interacting with the Weh.

The major development in hardware toward mobile and handheld devices is led by
two lactions: telecommunications companices {and the cell phone manufacturers that
serve them) and handheld computer manulacturers, such as Palm and Microsoft.
Functionality is expanding with devices handling both voice and data. Use of wireless
hardware has become the norm for the anvtime-anvplace work force.

These hardware trends are further distributing processing beyond organizational
boundarics o supplicrs and customers, The result is the movement of enterprise-wide
hardware and processing power out of the control - although perhaps still under the
guwidance ol the IS organization. Many futurists predict that hardware will evolyve
from the deskiop to embedded devices. These are sell-contained special- -purpose appli-

cations with a dedicated computer installed in the devices. such as Personal Digital
Assistants { PIIAs) and handheld computers.

Software Trends

‘The dominant issue in software and programming, in the [960s was how 1o imiprove the
productivity of in house programmers — those who created mainly lransaction-processing
systems. Occasionally. IS management discussed using outside services. such as (ime-
sharing services. application packages. and contract programming [rom independent
software houses. The soltware industry was still underdeveloped, though. so application
development remained the purview of 1S managers,

Later, programming issues centered first around modular and structured program-
ming technigues. Then the 1opic expanded to life cyele development methodologies
and software engineering. with the goals of introducing more rigorous project manage-
ment technigues and getting users more involved in carly stages of development.
Eventually. prototyping (quick development of a mock-up) became popular.

Then two other software trends appeared. One, purchasced soltware. became a
viable alternative to in-house development for many traditional. weli-defined systems.
Two IS managers began to pay altention to applications other than transaction pProcess-
ing. Soltware 1o support decision support systems (DSS). report generation. and data-
base inguiry shifted some programming from professional programmers o cnd users.

During the 1990s, the push for open systems was driven primarily by software
purchasers who were tired of being locked in to proprictary soltware (or hardware).
The open systems movement continues to demand that different products work
together, that isinteroperate. Vendors initially accommodated this demand with hard-
ware and software black boxes that performed the necessary interface conversions, but
the cost of this approach is lower cfficiency.

Another major trend in the 1990s was toward Enterprise Resource Planning (FRP)
systems, which tightly integrate various functions of an enterprise so (hat management
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can see cross-enterprise financial figures and order and manufacturing volumes. Some
firms implemented ERP to replace legacy systems that were not Y2K compliant (i.e.,
the systems would think that an “02” would mean 1902 rather than 2002). Implementing
ERP involves integrating components, which is called systems integration, rather than
application development. Implementation has been expensive and troublesome, espe-
cially for companies wanting to modify the ERP software to fit their unique processes.
However, for many large corporations, their ERP system has become their foundation
information system, in essence, defining their I'T architecture.

Like hardware, software is becoming more network-centric. Rather than replacing
legacy systems, many companies are adding Web front ends to broaden access to the
systems to employees, customers, and suppliers. Companies are establishing corporate
portals where employees log into their company intranet to use software housed at
that site. This approach moves the software from being decentralized (on PCs) to being
centralized (on a server somewhere).

Another change in software is the move to Web Services. Web Services are packages
of code that each perform a specific function and have a URL (Uniform Resource
Locator: an address on the Internet) so that they can be located via the Internet to fulfill
a request. For example, if you have accessed FedEx’s Web site to track a package, you
have used a Web Service. MacAfee’s virus protection also is delivered to PCs using a
Web Services approach. The software industry is morphing into a Web Services industry.

The significance of Web Services is that it moves software and programming to
being truly network-centric. As SUN Microsystems claimed more than a decade ago,
the network becomes the heart of the system, linking all Web Services. Packages of
code can be concatenated to produce highly tailored and quickly changed processes.
In the past, once software was programmed to handle a process in a specific way, it
essentially cast that process in electronic concrete because the process could not
change until the software was modified. The tenet of Web Services is that a process
is defined at the time it is executed, because each Web Service decides at that time
which of its many options to use to answer the current request. The world of Web
Services entails its own jargon, standards, and products. Importantly, it builds on the
past—functions in legacy systems can be packaged to become Web Services. The last
two years have witnessed the widespread adoption of service-oriented architecture
(SOA). Service orientation refers to an architecture that uses loosely coupled applica-
tions or services to support the requirements of business processes.

As discussed in the hardware trends, embedded applications will eventually become
a major task for software developers. With an estimation of more than 10 to 15 billion
connected devices in the next few years—from PDAs to mobile phones —networking
and security remain key priorities.

Another emerging trend is the increasing recognition that Web-based interface
alone is not sufficient. With the proliferation of ubiquitous computing, Web-based
interfaces should be supplemented with complementary “anywhere accessible™ appli-
cations that require a new type of interface rich in interactivity and intuitiveness.

Data Trends

The evolution of the third core information technology area—data— has been particu-
larly interesting. At first, discussions centered around file management and techniques
for organizing files to serve individual applications. Then generalized file management
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systems emerged for managing corporate data files. This more generalized approach
led to the concept of corporate databases to serve several applications, followed a few
years later by the concept of establishing a data administration function to manage
these databases.

As discussed earlier, in the 1970s, the interest in data turned to technical solutions
for managing data—database management systems (DBMS). As work progressed,
it became evident that a key element of these products was their data dictionary.
Dictionaries now store far more than data definitions; they store information about
relationships between systems, sources and uses of data, time cycle requirements,
and so on.

For the first 20 years of information processing, discussions about data concerned
techniques to manage data in a centralized environment. It was not until the advent of
fourth-generation languages and PCs that interest in letting employees directly access
corporate data began. Then users demanded it. If data across systems are defined the
same way, they can be more easily exchanged.

In addition to distributing data, the major trend in the early 1990s was expanding the
focus from data resources to information resources, both internal and external to the
firm. Data management organizes internal facts into data record format. Information
management, on the other hand, focuses on concepts (such as ideas found in documents,
especially digital documents such as Web pages) from both internal and external sources.
Thus, information resources encompass digitized media, including voice, video, graphics,
animation, and photographs.

Managing this expanded array of information resources requires new technolo-
gies. Data warehousing has arisen to store huge amounts of historical data from such
systems as retailers’ point-of-sale systems. Data mining uses advanced statistical tech-
niques to explore data warehouses to look for previously unknown relationships in the
data, such as which clusters of customers are most profitable. Similarly, massive
amounts of document-based information are organized into document repositories
and analyzed with document mining techniques. In addition, as noted earlier, busi-
nesses now emphasize intellectual capital management. Some believe knowledge can
reside in machines; others believe it only resides in people’s heads. Either way, knowl-
edge management is of major importance in the new economy because intangibles
hold competitive value.

The Web has, of course, broadened the term “data” to mean “content,” which
encompasses text, graphics, animation, maps, photos, film clips, and such. Initially, Web
content was managed by the content creators, such as marketing departments.
However, with the huge proliferation of sites, enterprises realized they needed to rein in
all the exuberance in order to standardize formats, promote their brands in a common
manner, establish refresh cycles for their content, and create approval and archival
processes. Content management has become very important, and as one manager
observed, it is a lot like running a newspaper.

Three major data issues now facing CIOs are security (protecting data from those
who should not see it) and privacy (safeguarding the personal data of employees and
customers). Furthermore, regulations (such as the 2002 Sarbanes-Oxley Act in the
United States) now require company officers to verify their financial data. Because
the processes that handle financial data are undoubtedly automated, CIOs need to doc-
ument and ensure the accuracy of these processes. Thus, numerous aspects of data
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safeguarding have become important. In the coming years, content management
solutions. thanks to the ease in which they can manage unstructured data, will likely
constitute a software foundation for other applications to build, retrieve, and store data.

Communications Trends

The final core information technology is telecommunications and technology conver-
gence. This area has experienced enormous change and has now taken center stage.
Early use of data communications dealt with online and time-sharing systems. Then
interest in both public and private (intracompany) data networks blossomed.

Telecommunications apened up new uses of information systems, and thus it
became an integral component of IS management. Communications-based information
systems were used to link organizations with their suppliers and customers. In the early
1980s, a groundswell of interest surrounded interorganizational systems, because some
provided strategic advantage. Also during the 1980s, the use of local area networks
(LANS) to interconnect PCs began. PCs started out as stand-alone devices, but that only
took advantage of their computing capabilities. It soon became clear that they had com-
munication capabilities as well, so companies jammed even more wires in their wiring
ducts to connect desktops to each other and then to the corporate data center.

Until the Internet appeared, enterprises leased lines from telecommunications
carriers to create wide area networks (WANs) that linked their offices and factories.
The only publicly available telecommunication system was the voice telephone system.
Transmitting data from PCs in small offices that did not have leased lines generally
entailed using a modem to dial up a computer at another site.

The Internet changed all that. Internet Service Providers (ISPs) appeared seem-
ingly overnight to provide PC users with a local number for dialing into the Internet to
search the Web., converse in a chat room. play text-based games, send e-mail, and trans-
fer files. The Internet provided for data the equivalent of the worldwide voice network.
Today, the Internet’s protocol has become the worldwide standard for LANs and
WAN:S. In fact, it will soon be the standard for voice as well.

Perhaps the most exciting developments in telecommunications technology is
wireless—wireless long distance, wireless local loops (the last-mile connection of a
home or office), wireless LANs (increasingly handled by Wi-Fi technology). and even
wireless personal area networks (PANs). Wireless does not just enable mobility: it
changes why people communicate, how they live, and how they work. It is a paradigm
shift, and we are in the early days of wireless. VoiP (Voice over Internet Protocol) has
become popular in many organizations or countries, with greater penetration in devel-
oping countries such as China and India. Many industry analysts predict that by 2009,
over 70 percent of worldwide voice connection will be wireless.

While the Internet continues to be the key networking technology, alternate tech-
nologies such as peer-to-peer technology, Bluetooth. or wireless mesh network, make it
possible to deploy communications or collaborative applications without the reliance
on Internet servers. Examples include local messaging systems, or RFID-based inven-
tory management.

A number of unresolved issues remain salient. Reliability and security of net-
works, development and migration to new communications standards, and uneven
access to networks (digital divide) are among a few but critical issues that management
needs to strategize.
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THE MISSION OF IS ORGANIZATIONS

With the organizational and Tl environments s hackdrops. we now turn to the mission of
the IS organization. In the carly davs, transaction processing systems (TPS) acted as
“haperwork factories™ 1o pay employvees, bill cnstomers., ship products. and so on. During
thatera the performance of the IS organization was defined by effictency (or productivity)
measures suelvas the pereentage of uptime for the compuler. throughput {nember of trans-
actions pracessed per davy. and the number of lines of progrant code wrilten per week.

Later durmg the MIS cra. the focus of 1S departments shifted to producing reports
Tor=managenient by exeeption™ or summary reports for ail levels ol management. This
erit gave us the clussic IS objective 1o “get the rieht information 1o the right person at
the right time™ Tnthis crad 1S was judecd on effectiveness measures (in addition 1o the
elficiency measures of the previous era).

For today s environment. the mission of 18 organizations has broadencd to the
following:

T iprove the performance and innovariveness of peaple in organizationy

through the nse of 17
Ihe objective s improvement of the enterprise. oot 1S: so. ideally, IS performance ix
bused on business outcomes and business resulis, T is bt one contributor 1o improving
enterprise performance and competitiveness. This book focuses on (he resources used
by IS oraanizations,

A SIMPLE MODEL

We propose assimple model 1o deseribe the 1S function in orgunizations. Figure 1-2
represents the process ol applying 'l to uecomplish useiul work. On the 1ol is the tech-
nology.and on the right are the users who put it 1o work. The arrow represents the
process of translating users™ needs into systems that fill that need. [n the earhy davs of
L tivs transkition was performed almost entirely b systems analvsts,

Floure 1-3 is asimple representation of what has happencd over the past 30 vears,
Technology has become increasingly complex and powerful: uses have become ineras-
mely sophisticated. Tnformation systems are now viewed as systetn products and uscrs
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FIGURE 1-4 Users Bridging the Technology Gap

have become customers. The increased distance between the two boxes represents the
increasingly complex process of specifying, developing, and delivering these system
products. It is no longer feasible for one system analyst to understand the fine points of
all the technologies needed in an application as well as the nuances of the application.
More specialization is required of systems professionals to bridge this wider gap.

Systems professionals are not the only ones who can help bridge this gap between
the technology and its users. Technology has become sophisticated enough to be used
by many employees and consumers. At the same time, they are becoming increasingly
computer literate; many employees even develop their own applications; hence, the
notion of end-user computing. Figure 1-4 depicts this trend. Today, some of the technol-
ogy is truly user-friendly, and some applications, such as Web page development, data-
base mining, and spreadsheet manipulation, are handled by non-IT staff. Transaction
systems, however, are still developed and maintained by professional developers, either
inside or outside the firm.

The main point of this discussion is that technology is getting more complex. appli-
cations are becoming more sophisticated, and users are participating more heavily in
the development of applications. The net result is that management of the process is
becoming more complex and difficult as its importance increases.

A BETTER MODEL

Expanding the simple model gives us more guidance into managerial principles and
tasks. We suggest a model with four principal elements:

1. A set of technologies that represent the IT infrastructure installed and managed
by the IS department

2. A set of users who need to use IT to improve their job performance

3. A delivery mechanism for developing, delivering, and installing applications

4. Executive leadership to manage the entire process of applying the technology to
achieve organizational objectives and goals

Let us look more carefully at each of these elements.
The Technologies

Several forces contribute to the increased importance and complexity of IT. One, of
course, is the inexorable growth in computing and communications capacity accompanied
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by significant reductions in cost and size of computers and telecommunications compo-
nents, Another is the convergence of the previously separate technologies of computers.
telephonesitelecom/cable TV, office equipment, and consumer clectronics, Stll a third
contributor is the ability (o store and handle multiple forms of data—including voice,
image, and graphics— and integrate them. resulting in multimedia. Here is a brief list of
some rapidly growing technology arcas:

* Handheld wircless deviees and multifunction cell phones
Web Services
Wirceless networks
Integration ol voice, data. and video
Integration of consumer clectronies and [T
Green technologies

These technologies form products that are useful to employees, customers. suppliers.
and consumers. No longer relegated primari ly 10 automating transactions, information
systems now il major roles in management reporting. problem solving and analysis,
distributed office support, customer service, and communications. In fact. most activitics
ol information workers are supported in some way by [T: the same is becoming true of
suppliers, customers. business trading partners, and consumers.

The Users

As TT becomes pervasive, user calegories expand. The users of electronic data process-
ing and MIS once were relatively casy (0 identify: they were inside the company. These
systems performed clear-cut processes in specific ways. Now, though, many pcople
want open-ended systems that allow them (o create their own processes on the fly.
They want systems that act as a tool. not dictate how to pertorm a task.

If we concentrate only on business use of [T, one helptul dichotomy divides the activ-
ities of information workers into (wo: procedurce-based activities and knowledge-based
{or goal-based) activities. The value of this model is that it focuses on (he important
characteristics of information workers—their job procedures and knowiedge —rather
than on the type of data (c.g..numbers versus text) or the business tunction {production
versus sales), or even job Litle (managerial versus professional),

Procedure-based activities are large-volume transactions. where cach transaction
has a relatively low cost or value. The activitics are well defined: therefore. the princi-
pal performance measure is efficiency (units processed per unit of resource speat). For
a procedure-based task. the information worker is told what 1o accomplish and the
steps 1o lollow. Procedure-based activities mainly handle data.

Knowledge-based activities, on the other hand. handle fewer transactions. and
cach one has higher value. These activitics, which can be accomplished in various ways,
must therefore be measured by results. that is, attainment of abjectives or goals,
Therefore, the information worker must understand the goals because part of the job is
figuring out how to attain them. Knowledge-based activities are based on handling
concepts. not data. Figure 1-5 summarizes these two kinds of information-based work.
giving several examples from banking.

Some authors use the words “clerical ™ and “managerial™ to refer to these two types of
activities. Looking at the attributes. however. it is clear that managers often do procedure-
based work. and many former procedure-based jobs now have knowledge-based compo-
nents. Furthermore. the distinetion between manager and worker is blurring.
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PROCEDURE BASED KNOWLEDGE BASED
e High volume of transactions e Low volume of transactions
e Low cost (value) per transaction e High value (cost) per transaction
» Well-structured procedures e lll-structured procedures
e Output measures defined e Output measures less defined
* Focus on process e Focus on problems and goals
* Focus on efficiency e Focus on effectiveness
» Handling of data * Handling of concepts
e Predominantly clerical workers e Managers and professionals
e Examples e Examples
Back office Asset/liability management
Mortgage servicing Planning department
Payroll processing Corporate banking
Check processing

FIGURE 1-5 A Dichotomy of Information Work

The most important benefit of this dichotomy is that it reveals how much of a firm’s
information processing efforts have been devoted to procedure-based activities, which is
understandable because computers are process engines that naturally support process-
driven activities. As important as they are, though, it is clear that procedure-based activi-
ties are no longer sufficient to sustain competitiveness. The wave of the future is applying
IT to knowledge-based activities. For the task “pay employees™ or “bill customers,” the
system analyst can identify the best sequence of steps. On the other hand, the task
“improve sales in the Asian market” has no best process. People handling the latter work
need a variety of support systems to leverage their knowledge, contacts, plans, and efforts.

System Development and Delivery

In our model, system development and delivery bridge the gap between technology and
users, but systems for procedure-based activities differ from systems for knowledge-
based information work.

The left side of Figure 1-6 shows the set of technologies that form the I'T infrastructure.
Organizations build systems on these technology resources Lo support both procedure-
based and knowledge-based activities. The three main categories, called essential technolo-
gies, are computer hardware and software, communication networks, and information
resources. We call the management of them infrastructure management, which includes
operations, that is, keeping the systems that use these technologies up and running.

The right side of Figure 1-6 shows the two kinds of information work: procedure based
and knowledge based. These two categories are not distinct or separate, of course, but it is
helpful to keep their major differences in mind because they lead to different approaches,
and frequently different teams, in the bridging of systems development and delivery.

In between the technologies and the information workers is the work of develop-
ing and delivering both procedure-based systems and support systems.

IS Management

The fourth component of this book’s model is executive leadership. I'T leadership comes
from a chief information officer (CIO) who must be high enough in the enterprise to
influence organizational goals and have enough credibility to lead the harnessing of the
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technology to pursue those goals. However. the CLO, as the top technology executive,
docs not perform the leadership role alone, because UT has become 100 impaortant
1o enlerprise suecess to be lett to one individual. Thus, CIOs work with their business
peers, Cilevel excentives —CEOL COO, CFO—and the heads of major lunctional
arcas and business units. The technology is becoming so lundamental and en: ibling that
this executive leam must work together to govern and leverage it well,

To summarize, this model of the 1S function has four major components:

L “The technology, which provides the enabling electronic and information infra-
structure for the enterprise

2. Information workers in organizations, who use I'T to acconmplish their work goals

3. The system development and delivery function, which brings the technotopy and
users together

4. 'The management of the IS function. with the overall responsibility of haraessing
H to improve the performance of the people and the or ganization

ORGANIZATION OF THIS BOOK

This book s written for the current and would-be business and 1S exccutives, As its title
suggests. the book provides a comprehensive discussion of past. current and future issues
related to the management of information systems in business. It raises problems, pro-
vides methods for finding solutions. and guide the users to look into the future role of ITT°
n business. organizations and socicty. The organization of the book corresponds Lo the
major parts deseribed in Figure 1-6.

¢ Part ] (Chapters 2 through 4) deals with the strategic issucs that are the responsi-
bility of the C1O, the 1S managers and the 11 governing boards. Chapter 2 focuses

Executive Leadership !
(CI0. CLO. COO, CrO, BOD}

Essential Enabling Systern Development Information
Technologics and Delivery Workers
Distributed . [ Procedural Systems |
g , Hardware and - | ] | o . -~ Procedure-
E Software I ‘ ‘ Based
IS Il Information
@ ) ‘ Work
1]
(E Telecommunications . - L
“5> Technologies T ‘ [ :
5 4 ! !
z : ‘ ‘ Knowledge-Based
@ L Information I
T Information | L | - Work
Resources ) Support Systems |

FIGURE 1-6 A Framework for IS Management :
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on the evolution of the I8 function and the CIO’s job. Chapter 3 looks at strategic
uses of I'T in a global economy. Chapter 4 provides a comprehensive review of
information system planning techniques and methods and suggests how they could
be effectively used in guiding the organization through the various stages of tech-
nological and business evolution.

e Part Il (Chapters 5 through 8) discusses the management of the essential infor-
mation technologies (the left side of Figure 1-6). The chapters address, in turn,
the distributed systems architecture that now dominates computing, building
and managing telecommunications, managing corporate information resources,
and managing day-to-day partnership-based I'T operations.

e Part Il contains three chapters that deal with developing and delivering sys-
tems, primarily procedure-based systems. Chapter 9 describes the evolution of
system development, tools and approaches, the trend toward system integration,
and the growth of Internet-based development. Chapter 10 covers important
issues in managing system development and delivery. We address specific issues
to effectively manage legacy systems. Chapter 11 provides an overview of
information security. We suggests methods to identify areas of potential threats
and discuss possible solutions.

e Part IV consists of three chapters that discuss different types of systems that
support knowledge work. Chapter 12 looks at using I'T to support decision mak-
ing and business intelligence. Chapter 13 discusses systems that support collabo-
rative work. We cover a wide spectrum of techniques ranging from workflow
technologies and crisis management. Chapter 14 shows how IT can support
knowledge work in a saciety that increasingly relies on social networking.

e Part V, the final chapter of the book. looks to the future. We propose of number
of proven principles to help managers move ahead in the networked economy.

Information Systems Management in the Global Economy

To illustrate how one IS organization has evolved over the years, following is the case
of MeadWestvaco. The story begins with the first edition of this book, in 1985. The evolu-
tion of the case study to the present eighth edition mirrors the changes that have taken
place in many IS organizations over the past 20 years.

CASE EXAMPLE

W

MEADWESTVACO CORPORATION

www.meadwestvaco.com ‘

MeadWestvaco. with headquarters in  some 3 million acres of forest using sus-

Stamford, Connecticut, is a $7-billion
global company that produces specialty
and coated paper, packages specialty
chemicals, and manufactures consumer
and office products. It owns and manages

tainable forestry practices. The company
operates in more than 29 countries, has
about 24,000 employees around the
world, and serves customers in approxi-
mately 100 nations.
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Mecad Corporation and Westvaco,
two comparably sized forest products
companies, merged in early 2002 to form
McadWestvaco Corporation. This case
study begins in 1985 and follows the cvo-
lution of Mead's IT function up to the
present time, in its merged form. in 2001,
InformarionWeek magazine listed Mead
No. 193 in its top 500 of the most innova-
tive users of information technology. The
IT organization has remained in Dayton,
Ohio, the former headquarters of Mead
Corporation.

The 1960s and 1970s: Reorganization
of Information Services

In the 1960s, Mcad's corporate informa-
tion services (CIS) department pro-
vided all divisions with data processing
services. By 1967, the department’s bud-
get had grown so large thal manage-
ment decided to spin off some of the
functions to (he divisions. Divisions
could establish their own data process-
ing and process engineering groups or
they could continue to purchase data-
processing services from CIS. Many of
the divisions did establish their own IS
departments, but all continued to use
the corporale data center for their cor-
porate applications. In the late [970s,
the CIS department had six groups. The
director reported to the vice president
of operations services. The six groups
under the director were:

» Computer Operations to manage
the corporate data center

* Telecommunications 1o design the
telccommunications network and
establish standards

* Technical Services to provide and
maintain systems software

* Developmental Systems to handle
traditional system development

* Operational Sysiems to maintain
systems after they become
operational

* Operations Research to pertorm
management science analysis

The 1980s: Focus on End-User
Computing

In 1980, management reatized that its CIS
organizational structurce would not serve
the needs of the rapidly growing end-user
community. Furthermore, to become an
“electronic-based™ organization, Mead
needed a corporate-wide network. There-
fore, the department reorganized so that
the director of corporate information
resources (CIR) reported directly to the
company president. This change signaled
the incrcased importance of information
resources 1o Mcad.

CIR was responsible for creating
hardware, software. and communication
standards for the entire corporation: it
ran the corporatc data center; and it
opcrated the network. All the divisions
used the network and corporate data
center, and they lollowed the corporate
standards: some operated their own
small, distributed systems as well, which
linked into the corporate network. The
three departments within the new group
were as follows.

Information Resources Planning and
Control was responsible for planning
[uture information systems and tech-
nology. This department grew out of the
company’s strong planning culture. The
decentralization in the [970s high-
lighted the need for a coordinating I'T
body. Although it was small, it had two
impartant roles. First, it took the corpo-
rate perspective for I'T planning to
ensure that Mead’s IT plans meshed
with its business plans. Second, it acted
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(Case Continued)

as planning coordinator, helping vari-
ous groups and divisions coordinate
their plans with corporate and

CIR plans.

Information Services was responsible
for most of the traditional IS functions
from the old information services
department—company-wide telecom-
munications support, data center opera-
tions, development of corporate-wide
systems, database administration, sys-
tem software support, and technical
support for end-user computing.

Most divisions developed their
own applications, following the guide-
lines created by this department. The IS
steering committee —composed of the
president and group vice presidents—
established a policy that applications
should be transportable among the vari-
ous computing centers and accessible
from any Mead terminal. The company’s
telecommunications network established
the guidelines for making this intercon-
nection possible.

Decision Support Applications (DSA)
provided all end-user computing support
for the company. At the time of the reor-
ganization, DSA had no users, no prod-
ucts, no common applications among
multiple locations, and only five staff
members in operations research and two
in office systems support. By 1985, they
were serving 1,500 users in some 30 Mead
locations with 10 staff members. DSA
offered 14 products and 8 corporate-wide
applications through the following
4 groups:
o [nteractive help center provided
hotline support and evaluated new
end-user computing products.

o Office systems supported the dedi-
cated word-processing systems and
IBM’s Professional Office System
(PROFS), which Mead used as the
gateway to end-user computing,
Divisions were free to select any
office system, but most followed
the recommendations of this
group to ensure corporate-wide
interconnection.

e Decision analysis built a number
of company-wide decision support
systems, such as a corporate bud-
geting model and a graphics soft-
ware system. It also used opera-
tions research tools to develop
linear programming models and
simulations for users needing such
sophisticated analysis tools.

e Financial modeling coordination
and EIS was in charge of Mead’s
integrated financial system. It also
supported executive computing
through IBM PCs used by corpo-
rate executives and an executive
information system (EIS) accessed
through PROFS.

Late 1980s: Structure Adjustment

The 1980 reorganization separated the
more people-oriented activities under
DSA from the more technical activi-
ties under the information services
department. The technology was better
managed, and relations with users
improved. However, this split caused two
problems. The first was that traditional
programmers and systems analysts felt
that DSA received all the new and excit-
ing development work. The second problem
was coordinating the two departments. A
matrix arrangement evolved to handle
both problems, with both information
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services and DSA people staffing most
projects.

The departmental structure imple-
mented in 1980 remained essentially
intact throughout the 1980s with only
two major changes. In early 1988, the
vice president of information resources
began reporting to Mead’s chairman
and CEQ. Second, the DSA group was
reorganized.

As users became more sophisticated
and less generic, the department created
small groups with expertise in specitic
arcas. By the end of the 1980s, they were
supporting more than 5,000 users in
threc ways:

* The service center continued to
introduce new users to technology
and provide telcphone hotline
assistance to cxperienced users.

* The application development con-
sultants helped users develop
miore sophisticated applications
and guided maintenance of user-
written applications, which had
become a noticeable problem.
They also updated traditional
applications to permit end-user
systems to access the data.

» The local area experts worked in
the functional departients sup-
porting users in their arca. They
reported directly to their area
manager and indirectly to CIR.
Duc to the growing number of
user-written applications, they, too,
helped users keep their applica-
tions up to date.

During the 1980s, Mead found its
end-user computing focus shifting from
introducing new technology to making
more effective use of the technology in

place. By the end of the decade, Mead was
concentrating on harvesting its invest-
ment in IT by using it as a lever to change
the way it was doing business.

19906: Leverage the IT Infrastructure

In 1990, CIR underwent another reor-
ganization to bring it in line with a new
strategy. We first discuss the reorganiza-
tion, then the strategy.

Management realized that the end-
user systems and large-scale business sys-
tems needed to cross-pollinate each other.
Users needed one place to go for help;
therefore, application development was
placed in one group, which was renamed
information services,

The emphasis of the reorganization
was to strengthen Mecad’s mainframe-
bascd infrastructure that the corporate-
wide network depended on. Although the
network had been created in 1983, its
valuc in connecting Mead to vendors and
customers had not been recognized until
the late 1980s. Therefore, in 1990, CIR
created a new group—network services —
to handle computer operations, technical
services, and telecommunications. The
1990 reorganization also consolidated
administrative functions (such as charge-
back) into the technology planaing and
control group.

Although the 1990 reorganization
did not add any new functions, it shifted
emphasis from end-user computing
to building an infrastructure and inte-
grating development of all sizes of
applications.

1990 Strategy In the early 1980s, Mead
installed its first information resources
business plan, which emphasized network-
ing and end-user computing. By the late
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1980s, the objectives had been accom-
plished. In hindsight, management realized
the 1980 plan had been a technology plan,
not a business plan, because its goal had
been to get control of IT. Having accom-
plished this goal, Mead decided to create a
true business plan, one that addressed its
employing IT resources.

Using the two-by-two matrix man-
agement realized that Mead had only
been building systems that fit into the
lower-right quadrant —systems to support
traditional products and internal business
processes. Rather than focus on company
operations, management decided to shift
emphasis in two directions: (1) toward
reengineering company operations and
(2) toward using IT to work better with
suppliers and customers.

Business process reengineering —that
is, significantly restructuring the internal
operations in a business —became a major
strategic direction, with the company-
wide network playing a key role. Because
IT removes many time and distance bar-
riers associated with business processes,
Mead decided to use IT to build new
processes rather than simply accelerate
existing ones.

One of the major processes carved
out to be recentralized and reengi-
neered was purchasing. The reengineer-
ing group discovered, for example, that
240 people handled accounts payable,
mainly reconciling mismatches between
goods received and purchase orders. By
reengineering purchasing, the need for
such reconciliations was eliminated.
Mead outsourced the function while
developing the new purchasing system.

Putting in the corporate purchasing
system was Mead’s first big venture into

reengineering. The company learned a lot
from that experience. It also accomplished
something few others had achieved: stan-
dard part numbers for all 800,000 MRO
(maintenance, repair, and operations)
parts. This excruciating data-cleansing
exercise was done so that Mead could
automatically consolidate parts orders
from all 10 divisions and reap larger dis-
counts due to the higher volumes. The
result was large savings.

The second emphasis involved doing
business electronically by extending cur-
rent business processes and products to
suppliers and customers. The motto was:
“It is easy to do business with us,” mean-
ing that customers could specify the
transaction format they wished to use,
from electronic data interchange (EDI)
for application-to-application transac-
tions across company boundaries to ter-
minals at customer sites linked to Mead’s
computers to the telephone using voice
response. In essence, Mead installed vari-
ous front-ends on its mainframe appli-
cations. For the purchasing system,
Mead went to major parts suppliers and
required them to use EDI as a condition
of selling to Mead. The system was
fully automatic. If a part was in stock,
it was supplied; if not, an order was
generated.

Thus, the basic strategy set forth
in 1980 remained in force in 1990—to
retain central control of the IT infra-
structure and distribute responsibility for
building and maintaining applications
in the operating divisions. As the uses of
IT changed, CIR reorganized to focus on
those new uses: end-user computing in
the 1980s and business reengineering and
customer-oriented systems in 1990.
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The 2000s: Technology Integration and
Creation of a Global, Process-Based,
Business-Driven Organization

In 1993, CIR management recognized
that client-server computing was a para-
digm shift in computing. In their new
vision, applications would be of three
types: enterprise-wide, division, and
local; and they would use a global net-
work that reached out beyond Mead.

CIR continued to focus on shared
services (providing the infrastructure
and supporting enterprise applications),
whereas divisions would tailor systems
to their customers and business. Users
would not need to worry about where
processing occurred, where data was
housed, or how the mechanics of infor-
mation processing were handled; CIR
would handle all of these details. Data
were to be viewed as a resource and
managed accordingly, balancing access
with integrity and security. Users would
have greater geographic indecpendence
than in the past.

This vision is based on a demanding
partnership in which the divisions buy
into the infrastructure and its standards
while CIR provides a flexible and respon-
sive infrastructure,

New Organizational Structure Mead
sought to absorb the new client-server
paradigm into CIR’s organizational struc-
ture. The core was the technology layer
of the CIR organization—the four core
technologies that provided the IT infra-
structure on which Mecad operated. Data
Services provided data and information.
Server Technology Services handled all
servers on the network, from mainframes
on down. Client Services handled all

devices that customers touched, which
inctuded desktop workstations, fax
machines, and telephones. CIR defined
their customers as Mead employecs as
well as others who interfaced with Mead.
Network Services handled everything
that tied these other pieces together, both
voice and data communications, as well as
the Internet, intranet, gateways, firewalls,
and interactions with their ISP,

On the outside layer of the organiza-
tion chart, closer to the customer, were
the application groups. Division Support
supported the applications developed by
Mead’s 10 operating divisions. Reengi-
neering Support was concerned with a
few company-wide business processes
that had been recentralized and reengi-
neered to improve efficiency and lower
costs. These processes included Mead's
financial systems and purchasing system.
which did not touch customers. Enterprise
Tools and Applications provided a com-
mon desktop toolkit to all Mead staff,
which consisted of hardware and a suite of
software products, such as spreadsheet, e-
mail, word processing, graphics, browser,
EDI, and knowledge tools (such as Lotus
Notes). Corporate Center Solutions han-
dled application development and main-
tenance of corporate applications.
Technical Standards and Planning was a
one-person thinktank devoted to future
scenarios, whereas everyone else worked
on the day-to-day issues. Finally, CIR
Administration, shown beneath the circle,
handled contracting and [inancials.

Like other companies, Mead
encountered the typical staff problems of
getting the mainframe staff to move iato
the client-server environment and get-
ting new client-server talent to foliow the
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discipline needed to develop enterprise-
wide systems.

The Internet had a large impact on
Vision 2000 in that more and more of the
vision was being served by it. For exam-
ple, the vision foresaw storing lots of data
on servers, so that CIR, not users, could
handle backup. However, with so much
information on the Internet, CIR did not
need to acquire, install, or maintain as
much public information as was origi-
nally planned. For instance, CIR had
planned to install the US. telephone
directory on a CD-ROM server. After it
became available on the Internet, CIR
simply added an icon to the standard
desktop for quick access to the directory.

Mead learned that client-server com-
puting was not cheaper than mainframe
computing, as was touted in the early
1990s. In 1993, Mead placed the cost of a

FIGURE 1-7

Information
Services

Mead Corporation's Pre-1980 Information Services Department

Vice President,
Operations
Services
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PC at $9,024 a year ($2.517 hard costs,
$6.507 soft costs). With the new stan-
dards. Mead believed the soft costs had
been cut to $3.005 a year.

The vision was conceived in 1993,
implementation began at the end of
1994, and by 2000, right on schedule, the
company rolled out 8,000 workstations.
During that time, only one change was
made to the organization structure:
adding Vision Support Services to handle
operations (Figure 1-7).

Into the 2000s: Leverage
Centralization

By 2003, Mead would have spent $124
million dollars on the endeavor. The first
division went live in late 1999, the second
in 2000, and so on. Thus, from the 1960s
to 2000, Mead’s Information Resources

Computer Technical
Operations Services
Telecom-
munications

Source: Courtesy of the Mead Corporation.

Developmental
Systems

Operations
Research
Operational
Systems
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division would have moved from signifi-
cant decentralization to significant cen-
tralization of systems.

Implementing ERP In the carly 1990s,
Mead looked at SAP. the icading ERP sys-
lem, but decided that the softwarce was not
appropriate for the forest products indus-
try. In 1995, Mead looked again, and
although the softwarc was better, manage-
ment felt the company did not have the
necessary companywide standards, so it
declined to move forward on ERP again.
In 1997, though, management forced
the issuc. The company had increasingly
been using a shared-services vision, where
functions were taken out of divisions and
centralized, making them best-of-breed.
Logistics, purchasing, finance, and infor-
mation rtesources were provided via
shared services. This collaboration left the
divisions with the customer-facing work.
Management saw a train wreck coming
once the first division wanted 10 install an
ERP system. The company would then
have to decide, “Do we want to be good at
satisfying customers or have good shared
services?” Management decided, “We
have 1o do both.” To do so. they had to put
in the same ERP system companywide 1o
leverage back-end shared services and be
number one in customer satisfaction,
Mead spent 1998 determining the
design of the enterprise-wide system and
began implementation in the first division
n 1999. From the reengineering work on
the purchasing system in the 1990s, Mcad
learned that significant company change
requircd business leadership, thus the
SAP cffort was ted by a business execu-
tive, and 70 of the 100 team members also
came from the business; only 30 camc
from CIR. In addition, same 80 IBM

consultants were invoived. Mead chose
IBM as its SAP implemcniation part-
ner because IBM had helped Monsanto
implement SAP and had created the
IBM/Monsanto Solution Center. Mead
was able to draw on that center and
Monsanto’s cxperience and cven reuse
80 percent of Monsanta's business desi gn,
down to the general ledger, giving Mead
a running start. ERP implementations
are huge and expensive. and many have
tailed. Mecad avoided thosc pitfalls by
learning from others,

Mead used the entire suite of SAP
modules except human resources, which
was handled by PeopleSoft; it was installed
in the mid-1990s and has worked well.
Mcad was one of the first to install a recent
module, Advanced Optimization Planning
(AOP), which handlcs all planning and
scheduling. SAP was originally designed to
support build-to-inventory manutacturing,
which is 60 percent of Mcad’s business.
AQP is for the other 40 percent, which is
build-to-order manufacturing.

Lotus Notes, a sophisticated data-
base/executive information system from
IBM. was invaluable in providing the
building blocks for defining the new ways
of working under SAP. SAP required
Mead to define 800 roles and describe
the workflows and security flows among
these roles. This task was not handled by
SAP, s0 Mead used Lotus Notes for it and
other SAP support work.

SAP unified the company, but it is a
large and complex system. In addition. it
requires strict adherence to its rules, which
1s its downside. A division can no longer
tailor its own systems to meet its market's
changing nceds; in some instances, changes
can be accommodated casily, but for major
changes 1t ntust get concurrence from the
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other seven divisions to change SAP. This
could make Mead less nimble; it remains
to be seen.

As SAP was turned on, old systems
were turned off. In fact, SAP replaced
the last generation of systems Mead built
itself. Now, all software work is integrat-
ing packages, or systems integration.
Nothing is coded from scratch. Once
SAP was implemented, the development
work done by the divisions went away
through natural attrition. However, each
division has an executive information
officer, who mentors the division and
coaches it on how to use I1T. They focus
on reengineering to leverage SAP. They
are businesspeople with IT exposure and
IT people with business exposure.

E-Commerce The greatest effect of the
new implementation has been internal.
Mead’s intranet has become the way the
company conducts its business processes.
The homepage is employees’ gateway 10
most of what they need to do at Mead.
SAP is browser based.

Mead would have preferred to
implement e-commerce on SAP because
e-commerce exposes all of a company’s
legacy-system inefficiencies. However.
the company could not wait until 2003,
and because its legacy systems still func-
tioned in 2000, it put browser-based front
ends on its legacy systems. Once SAP
was in place, only the system interfaces
needed to change.

In some sense, Mead sees B2B
e-commerce as old wine in new bottles.
In 1986, Mead built a cluster terminal
system for its paper business. The system
was proprietary; it ran on Mead’s net-
work, and Mead gave proprietary termi-
nals to customers to order paper. Even
though the terminals were only character

Information Systems Management in the Global Economy

based, with no graphics. customers could
see Mead’s stock levels, delivery times,
and prices. One-third of its business came
through this system. In 2000, the system
became Internet based. All a customer
needed was a browser to log into Mead’s
extranet to place orders.

However, Mead discovered that
although it broke down its own internal
silos in installing SAP, it encountered
silos in customers’ operations. True end-to-
end e-commerce will not occur until these
partners improve their internal operations.

Peering into the Future in 2000: Merger
and IT Alignment 1n 2000, Mead’s indus-
try. like most others, was experiencing
unprecedented global competition. To
survive, a company needed to become
larger or become a niche player. Mead
expected to be one of the survivors, and
management saw SAP aiding in achieving
that goal. If, for example, Mead acquired
another company, it would be able to
merge operations within 90 days because
of SAP. That capability made SAP a valu-
able acquisition tool.

“The CIO job has definitely changed
since 1985, says Langenbahn. “In the
1990s, we always talked about IT being
strategic, but it was really a wish. In
2000, it is reality. The role of the CI1O has
become more strategic and the role has
grown, but at the end of the day, infor-
mation technology is inherently value-
less. Value is created by business change
and true business change cannot be led
by the IT side; it must spring from the
business side. The major role of the CIO
is to bridge the gap between the business
and technology, and to have the enabling
technology in place to deliver what the
business requires, although the business
might not as yet realize what it requires.”
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To be a leader in this fragmented
market, Mead had to grow. One route
would be to grow internally, but with too
much capacity already in the market, this
option made little sense. A second route
would be o acquire companies and consol-
idate. Management declined this option
because of its unfavorable economics, say-
ing, “You always overpay when you buy
another company.” The third choice was to
merge with a competitor of comparable
size. That was the route chosen; Mead and
Westvaco combined their assets without
taking on any debt in 2002.

John Langenbahn saw the merger
through and then retired, turning over the
CIO job to Jim McGrane. Langenbahn
wanled 1o ensurc that it was viewed as a
business investment, not an [T investment.
Therefore, the project fead, McGrane,
worked for the business executive who
chaired the SAP steering committee. Both
McGrane and Langenbahn were on that
committee. Their goal was to create a
process-ceatered I'T organization, because
with the implementation of SAP and
its focus on processes, CIR’s new role
would be working on business process
design enabled by IT. CIR was renamed
Enterprisc Information Solutions (EIS) to
reflect its scope and its mission: process
solutions. rather than systems.

Evolving to a New Process-Cenfered
Structure  Balancing centralization (and
standardization) with Jocal autonomy
caused an age-old tension. McGrane dealt
with this tension through a “strategic con-
versation between the corporation and
EIS™ to decide how MeadWestvaco would
address it. The issue was governance:
Who would be making which decisions?
“Restructuring EIS is very akin to what the
framers of the U.S. Constitution struggled

with,” noted McGrane, “instituting a federal
government while preserving states’ rights.
IT has moved from a mysterious, technical
backroom activity into the mainstream, so
we now nced to hold this business-EIS
conversation to do the same.”

As an interim step, McGrane put in
place the outlines of a new EIS organiza-
tional structure, one that would facilitate
the creation of a process-basced, business-
driven organization. He vicwed the for-
mer Vision 2000 structure as taking a
techno-centered view of the world —with
a workstation in the center, surrounded
by services, and then an application layer.
The new structure took a process view,

The interim organization, as shown
in Figure 1-8, included:

* Planning and Administration,
which included an information
standards and policy quarterback

o Technical Services, which was in
charge of application design and
staging processes

» Chief Technology Officer, who was
in charge of architecture

* Operations, which was in charge of
the deployment process

* Manufacturing Solutions,
which built and maintained mill
and manufacturing support
systems

* Business Solutions, which included
ERP, emerging solutions, and other
business systems. Members of this
group also handied sunrise/sunset
systems, which means they were in
charge of managing down (“sun-
setting”} legacy systems as SAP
was implemented in plants and
replaced those systems and
explored emerging (“sunrising™)
technologies.
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President and
Chief Operating Officer

{

Vice President
Information Resources

Information
Services

Information Resources
Planning and Control

Computer Operations

Business Systems

Technical Services

Telecommunications

FIGURE 1-8 M

Source: Courtesy of Mead Corporation.

McGrane’s goal was eventually to evolve
EIS along three major areas of focus:

1. Business Processes and Applications
so that EIS was viewed as a business
enabler

2. Infrastructure so that by designing
and developing the right kind of

1d Corporation’s 1980 Information Services Department

Decision Support
Applications

Interactive
Help Center

ART

Office Systems

Decision Analysis

Financial Modeling

Coordination and EIS

infrastructure, business processes
could be automated using advanced
software applications

. Administration to ensure return on

investments, end-user education
and support, asset management,
information security, and business
continuity, to name just a few
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Within these three areas, a scries
of processes needed o be defined. For
example, one administrative process was
security. Creating this process started with
defining it, stating policies and procedures
(that is, what was to bc protected), and
then creating tasks to ensure execution.
Today, people who do security work reside
in different functions throughout the
company. The question McGrane asked
was, “Do we organize them around a secu-
rity process or use a matrix, with a security
quarterback?” The business goal was end-
to-end sccurity and protection of vital
information. To achieve that, the company
had to move from viewing security as an
dactivity to viewing it as a process. This was
the organizational challenge.

This three-area focus had actually
been in use since preplanning for the
merger. The integration tcams were orga-
nized around these three areas, Each
team’s objectives werc to find synergics
and adopt standards. Adopting Mead's
SAP model, for example, shaved miliions
of dolltars off future expenses.

During the first four months following
the merger, the new EIS tcam closed down
Westvaco’s data center and migrated the
systems to Dayton. Desktops, networks,
and c-mail systems were migrated to
one standard each. In integrating the two
IS organizations, EIS saved additional
millions of dollars and freed resources to
focus on more strategic investments.

Creating a Governance Structure A
major issue was investment, How could
the company ensure that the EIS portfo-
lio was aligned with the business strategy?
And how could EIS engage the business
units in constructive conversations about
what to de next? How would the com-
pany decide between, say, an investment

in infrastructure and an investment in a
Web-based application? Should they be
measured the same way? What should the
measurements be?

Based on research outside the organi-
zation, McGrane estimated that perhaps
only 50 percent of an IT organization’s
investments were aligned with the busi-
ness’s goals because there have been few
mechanisms for holding conversations
with the business, Mead Westvaco knew it
could not afford that fevel of misalignment.
Now that EIS spending was more than
3 percent of sales (rather than 0.5 percent
in the 1970s) and embodied how the busi-
ness operated (such as how orders were
filied), business-IT conversations had to
become the norm. From the mechanisms
used to hold these conversations, EIS’s
organizationat structure would emerge.

Thus, EIS experimented with some
governance structures. To govern overall
IT investments, for cxample, an executive
steering committec was formed. It con-
sisted of the executive vice presidents of
the business units, the CFO, CIO, and
head of manufacturing research and
development. These seven cxecutives
meet monthly to review and approve
new investments and resolve conflicts.
MeadWestvaco moved toward an IT
investment portfolio with four “buckets™;

1. Infrastructure: Value is measured
by total cost of ownership (TCO)
benchmarked against the world.

2. Utility applications: These
included payroll, compliance soft-
ware, and such; value is measured
by benchmarked TCO.

3. Business applications: Value is
measured by rcturn on investment
(ROI). The totat cost of the
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application will be made visible.
Thus, if it requires modifying or
expanding the infrastructure, that
cost will be made visible.

4. Emerging and experimental
applications: No expectations are
made of these investments, which
deal with technologies that might
transform the business but have
associated technology risks. ERP
was experimental in 1995; reverse
auctions and Web applications
were experimental in 2002. This
category is no more than 5 to
10 percent of EIS’s budget.

Extending Standardization Administra-
tion of most of the development resources
was centralized. Formerly, business units
managed their own IT developers. “We
are finding that as we engage in conversa-
tions that make total cost visible, and we
provide alternatives that deliver equal
value at lower cost, we have arrived at a
point where the business units are willing
to give centralization of development a
try,” says McGrane. SAP has actually dri-
ven this move; its development was cen-
tralized and its configuration is centrally
controlled. As SAP replaces the legacy
systems, the business units’ need for local
developers has gone away. EIS extended
that central model to Web technology:
most development was central.

To balance the tension between cen-
tralization and local needs, EIS worked
with business leadership to create govern-
ing councils, which include business lead-
ers. These councils “own” specific processes
and direct the technology enhancements
required to improve those processes. The
benefit of these councils, notes McGrane, is
that once a council approves an enhance-
ment, that enhancement happens across
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the corporation at one time. Thus, an
improvement in plant maintenance occurs
at all the plants; the businesses decide the
priorities, and they occur company-wide.

Implementing ERP drove Mead-
Westvaco to leverage resources to solve
problems as a joint entity. The company
came to see that a problem for one is
generally a problem for all. Thus. central
design is leveraged. The result is that a
business unit that wants to make a change
needs to have conversations with the oth-
ers. and those conversations revolve
around what is good for the whole.

“The answer might not be reached
as quickly, but it is a more effective
answer.” states McGrane. “Our business
does not change at Web speed. So need-
ing to make a decision quickly is often a
red-herring argument. Standardization
has forced real business discussions to
occur. And it is forcing our business lead-
ers to become more technology literate,
and those of us in EIS to become more
literate about the business issues we are
trying to solve. That’s all for the good.”
McGrane was elected vice president
in 2002.

2004: Creating the Process-Based,
Business-Driven EIS Organization

In mid-2004, McGrane was two years into
his five-year plan to turn EIS into a
process-based and business-driven organi-
zation. “It’s a bit tougher than I expected.”
he admits. According to McGrane:

It’s essentially reengineering the orga-
nization from being functionally ori-
ented to being process oriented. We
are moving from managing work to
managing outcomes.

We characterize our future state as
“nimble,” where IT is embedded in
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our business strategies and we in EIS
can support change without disrupting
our operation, which is global, mobile,
and always-open-for-business,

If you look ar what it will 1ake
to survive, CIOs have to figure out
(1) how to achieve better strategic
alignment across the corporation, the
business units, and IT investments;
{2) how 1o deliver high-quality service
while driving out costs; and (3} what
the right organizational model for IS
should be. We don’t yet know the right
organizational model for EIS, but we
do know we must ransition our skill
set from managing subordinates to
negotiating and delivering services.

During their due diligence on how
to put the thecory of process orientation
into practice, McGrane’s team discovered
ITIL (Information Technology Infrastruc-
ture Library). a process-based framework
for managing IT service delivery. Rather
than start from scratch on defining IT
processes, I'TIL has been adopted.

“We chose ITIL because it supports
our strategy. It focuses on service
management—aligning  scrvices  with
futore needs, improving service quality,
and improving long-term costs—just the
issues we need to solve,” says McGrane.

ITIL ITIL was developed by the UK.
Office of Government Commerce (OGC)
in the late 1980s to improve IT service
delivery by the UK. central government.
The result was a set of books thal describes
best practices in IT service dclivery. The
books, cdited by OGC, werce written by
numerous organizations and verified by
others.® An entire industry has grown up
around ITIL, providing training, consulting,
certification, and even trade associations.

The main tenet of ITIL is that the IT
infrastructure —which includes not only
hardware and software but also skills,
communications, and documentation —
supports the delivery of IT services and
thus needs to be managed professionally.
ITIL cails this management IT service
management, and it has two main sets of
I'T management processes: service deliv-
ery and service support. The two I'TIL
books on these subjects describe the key
components of these processes and pro-
vide guidance on how to create and
operate them.

Service delivery is composed of five
tactical processes, all aimed at the long-
term planning and improvement of IT
services:

* Availability management is the
process of optimizing the capacity
of the IT infrastructure.

* Capacity management is the
process of managing resources at a
time of high demand (such as a
crisis) and predicting the need for
extra capacity in advance.

* [T service continuity management
is the process of managing the
organization’s ability to continue
providing an IT scrvice after a
business interruption,

* Service-level management is the
process of continually improving
the quality of an IT scrvice.

* Financial management for IT services
is the process of being a good stew-
ard of the organization’s money.

Service support is composed of one
operational function and five operational
processes. All aim to ensure that cus-
tomers have access to the services they
need to support their business. The
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processes differ from the function in that
they are measured by their outcome:

o Service desk (a function, not a
process) provides one point of
contact for users.

e [ncident management is the process
of restoring a disrupted service.

e Problem management is the
process of diagnosing the causes of
incidents and preventing them.

e Change management is the process
of handling changes efficiently.

e Release management is the process of
managing new versions of a service.

e Configuration management is the
process of managing all the
components of a service or the
infrastructure.

The five other ITIL books deal with
the processes of security management;
infrastructure management (such as mana-
ging network services): application man-
agement; planning to implement service
management; and three books for busi-
ness managers on integrating IT into the
business in times of change, dealing with
transitions in the IT infrastructure. and
understanding the role of managers in
improving IT service delivery.

Implementing ITIL at MeadWestvaco  The
EIS structure McGrane implemented in
2002 has not changed. Four major steps
toward the transformation of EIS have
been to (1) put IT governance in place,
(2) assign the first business relationship
manager. (3) begin creating the service
catalog, and (4) pilot test three ITIL-
based processes.

IT Governance Is in Place. “In our
industry, the economics dictate that we
centralize IT to cut costs. We cannot afford
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decentralization. To achieve business
alignment, we are using I'T governance
structures,” notes McGrane.

The overall model is one of steward-
ship; that is, actively managing the assets
that have been entrusted to us for the
good of the organization. The three bodies
handle IT governance:’

e The EIS Steering Committee acts as
an internal board of directors for
IT. It is chaired by the business,
approves IT’s strategic direction,
oversees IT investments, and
resolves disputes.

e The IT Council represents the
interests of the business units and
the corporation. It is chaired by the
CIO and includes information
officers from the units. On the one
hand, the members advocate pro-
jects that drive unique value for a
particular business. On the other
hand, they present decisions to
their respective areas Lo ensure
alignment. The council also drives
standards, oversees service level
management, and approves the
IT infrastructure.

¢ Business Performance Teams
represent the interests of business
process teams. They are chaired by
process owners or business leaders,
they drive initiatives aimed at
improving business performance,
and they ensure that standards are
being followed.

The First Business Relationship Manager
Has Been Assigned. So far, one business
relationship manager has been assigned
to a MeadWestvaco business unit. This
senior IT executive acts as both coach



CHAPTER | information Systems Management in the Global Economy 39

{Case Continued)

and account executive for that unit—a
step toward improving “the interface
point” between EIS and the unit.
Together, McGrane and the business
unit’s head (who was very open to having
such an intermediary) decided on the
new appointment. He was chosen for his
business—IT acumen. Others will be
chosen for the same capability.

“The benefit of this new position is
that the business unit gets a single point
of contact,” says McGrane. “Later, these
managers will become their unit’s advo-
cate within EIS. The benefit to us in EIS
is that we will get better information
coming back to us from the business
units. The goal is more efficient and
effective relationships.”

The EIS Service Catalog Was Devel-
oped. The service catalog essentially
documents the EIS-business conversation
about what services EIS provides and
what users and customers expect. It is a
major part of the transformation, so EIS is
going through formal planning stages to
create it.

It contains a high-level listing of
EIS’s services, productivity tools, con-
nectivity options, applications, con-
sulting, and application development
services. Each service has a service-level
agreement that tells users and customers
what to expect, and the cost. To support
these services, EIS puts in place the
formal ITIL support processes noted
earlier.

ITIL is actually very complex. Each
process has subprocesses (activities and
tasks). Tasks become roles. Roles are
aggregated into jobs. Once defined,
McGrane faces the challenge of introduc-
ing this process-based organization into
his current function-based organization.

McGrane is spending about 50 percent of
his time on this internal reorganization,
40 percent of his time on corporate
and business unit issues, and 10 percent
with MeadWestvaco customers. He says,
“That’s not enough time outside the com-
pany. Once the internal reorganization is
accomplished, I hope to be working more
externally with our larger customers, to
exploit supply-chain technologies. At the
moment, that work is happening at a
lower level.”

The Role of the Business “For business
executives to be truly involved in guid-
ing IT, they must have a fairly high level
of IT maturity,” notes McGrane. He
continues:

In essence, they need to know as much
about using IT to run their business as
they already know about finance.
They must be able 1o judge the value
of an IT investment and balance that
value against the operational changes
they will need to make (in processes,
people, investments).

IT investment decisions are com-
plex, and IT vendors' commercials
do not portray this complexity. I wish
they would stop promising simple
silver bullets—like “Just outsource
everything to us and we’ll handle it for
you”—because they are creating a hos-
tile environment between IT and the
business. In reality, we could not afford
to outsource all IT 10 a vendor—nor
would we.

The IT governance structure, the
business relationship managers, and the
process teams are creating the context
for the in-depth IT-business conversations
that need to take place for the business
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executives to understand the IT issues  ture, business practices, and innovation.
and become truly involved in guiding  Itsability to effectively manage customer
IT. They are a start to Meadg;estvaco’s relationships has led to new solutions.
emerging ITIL model. The global company has been recognized

Thanks to the new IT infrastructure,  as the power behind the consumer
MeadWestvaco has reinvent{ed its cul-  package.

QUESTIONS AND EXERCISES

Review Questions

Review questions are based directly on the material in the chapter, allowing the reader
to assess comprehension of the chapter’s key principles, topics, and ideas.

. What changes are taking place in the external business environment?

. What changes are occurring in the internal organizational environment?

. What are the goals of the new work environment?

_ Give two or three characteristics of the technology trends in hardware, software,
data, and communications.

. What is the mission for the IS organization recommended by the authors? How
does it differ from earlier perceptions of the purpose and objectives of informa-
tion systems?

6. Summarize the four main components of the model of the IS function (Figure 1-6).

7. List several attributes of procedure-based and knowledge-based information
activities. Which do you think are most important? Why?

8. How did Mead focus on end-user computing in the 1980s?

9. What was Mead’s 1990 strategy?

10. Why did Mead choose to implement ERP?

11. Give an example of a MeadWestvaco governance structure to govern overall IT

investments.

12. What four “buckets” is MeadWestvaco moving toward to define its I'T investment

portfolio?

13. What has been the effect of ERP on MeadWestvaco’s decision making?

14. As of mid-2004, what four steps had McGrane taken to transform EIS into an

ITIL-like, process-driven organization? Briefly describe each step.
15. Describe the three IT governance bodies at MeadWestvaco and what each does.

£ -

wn

Discussion Questions
Discussion questions are based on a few topics in the chapter that offer a legitimate
basis for a difference of opinion. These questions focus discussion on these issues when
the book is used in a seminar or classroom setting.
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1. Even though the PC dispersed control of processing power out of the 1S organi-
zation, the Internet is returning control to the department. Do you agree or
disagree? Discuss.

2. Do we really need a major change in the way the IS function is structured? Are
the necessary changes just minor modifications to accommodate normai growth
in computer uses? Discuss.

3. The procedure—knowledge dichotomy does not add much beyond the clerical—
managerial distinction. Do you agree or disagree? Give reasons for your opinion,

4. The Internet-based economy is going to end up just like the old economy with the
huge conglomerates controlling everything. Do you agree or disagree? Is this
situation desirable or not?

5. Discuss the limits and boundaries of the Internet. How pervasive is it in our lives,
as workers and consumers? How it will affect the business landscape in the next
10 years?

Exercises

Exercises provide an opportunity for the reader to put some of the concepts and ideas
into practice on a small scale. In particular, one exercise in each chapter requires a student,
or a team of students, to visit a local company and discover how the ideas in the chapter
are being implemented in that company.

1. Show how MeadWestvaco's 2002 interim organizational structure compares with
the model in Figure 1-6 by entering its functions on the figure.

2. Contact a company in your community and prepare a diagram and narrative to
describe the structure of its 1S function. Compare it with Figure 1-6 and with
MeadWestvaco's current structure.

3. Find an article about how companies are melding the Internet with their tradi-
tional ways of working. Present those ideas to your peers.
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PART

LEADERSHIP ISSUES
IN THE DIGITAL
ECONOMY

art L eonsists of three chapters that address leadership issues of minagig

the T arena. which includes information. 18, and IT in oreanizations. This

part deals with the shaded portion of the following figure —executive
leadership -which is based on Figure 1-6 of Chapter 1, the conceptual frame-
work for this entire book.

The leadership ol CIOSs 15 no longer Jimited to IS functions, Increasingly.
CTOs share the top leadership role with the CEO and other C-level executives,
Together with other members of senior management. they not only take care of
ssues internal o the organtzation. but play a critical role in managing cxternal
relations, It top management wunts technological progress o continue 1o drive
econamic expansion and innovation. it has to focus more on new I I'deplovment
that makes a competitive ditference. Managing and nurturing this strategic and
shared relationship is an underlving theme of this book. Failure 10 do so risks
diminishing the CHO role to cost-cutting and maintenance.

Another theme of Part s to emphasize the role of the C1O in the Internet
ceonomy. In the connected economy. I'T has proved (o profoundly change the
way people work and relate to their co-workers, customers, and supplicrs. The

challenge is to establish a sound e-leadership,

Chapter 2 discusses the changing structure of the IS organization and four
arcas of responsibility for CIOs. Chapter 3 discusses strategic uses of 1T
Chupter 4 completes this leadership part by discussing the changing world of 1S
planning and a number of planning approaches and technigues.






