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Preface

Corporate Information Strategy and Management examines how information technology
(IT) enables organizations to conduct business in radically different and more effective
ways. The commercialization of the Internet and the steady stream of innovations have
created a seismic change in the business environment. New channels of supply and distri­
bution are emerging. New electronic marketplaces and exchanges are being created. The
infrastructures of firms and the industries within which they operate have been penna­
nentlyaltered.

This is a fast-moving and global phenomenon. For established companies. the resulting
challenges have been deep and pervasive. In many cases, the changes have threatened not
just a firm's competitiveness but also its survival. Executives bear an enormous burden
as they attempt to understand the challenges, keep abreast of events, and make intelligent
decisions and plans.

The objective of this book is to provide readers with a better understanding of the
influence of twenty-first-century technologies on business decisions. The book discusses
today's challenges from the point of view of the executives who are grappling with them.
It recounts stories of success and failure, focusing on the issues faced and the decisions
made by executives in companies around the world.

The cases and readings presented here are organized in an Introduction, three mod­
ules, and a Conclusion. The first module is aimed at understanding the impact of IT
on industries, markets, and organizations. It discusses issues of business model design,
and strategic positioning and explains how twenty-first-century IT provides opportuni­
ties to alter market/industry structure, power, and relationships. The first module also
discusses the impact of IT on organizational capabilities leadership. The first module
ends with a discussion of how to frame the business case for IT and measure business
value and governance. The second module turns the reader's attention to operational
issues at the interface of business and technology as it examines approaches to design­
ing and managing open-standard, networked technology infrastructures. The third mod­
ule concentrates on leadership and management of IT activities, focusing on the issues
that arise at the boundary as four key constituents-business executives, IT executives,
users, and IT partners-work together to leverage technology to create a sustainable
advantage. The Conclusion summarizes key frameworks, insights, and themes. Case
studies are provided at the end of each module to enable discussion of the issues that
twenty-first-century executives must address.

The material presented here is the outgrowth of field-based research we have conducted
at the Harvard Business School since the early 1970s. To Deans John McArthur, Kim
Clark, and Jay Light we express our appreciation for making the time and resources avail­
able for us to complete this work.

We arc particularly indebted to the executives who provided so much time and insight
during the course of our research. All the cases in this book are based on observations
of strategic decision making and action in real organizations. Without the cooperation of
many executives, the preparation of this book would not have been possible.
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Introduction: Corporate
Information Strategy and
Management
Information technology (IT) has always been a wildcard in business, a source of
opportunity and uncertainty, of advantage and risk. Business executives have often
viewed thc IT function with apprehension, as the province of tcchnocrats primarily
interested in new features that may havc little relevance to real-world business prob­
lems. Technology executives have often considered business managers to be short­
sighted, lacking the vision to exploit all that technology has to offer. Both struggle as
they attempt to implement increasingly complex systems in the face of rapid change
in business and technology.

And yet we have, since the inception of business computing, tightened our embrace
of IT-and for good reason. Despite exasperating moments, technology has become
embedded in the way we define and execute strategy, in how we organize and lead
businesses, and how we define a unique value proposition.

Indeed, the pace of IT evolution has been both dramatic and disconcerting. The
co-evolution of technology, work, and the workforce over the past 40 ycars has dra­
matically influenced ollr concept of organizations and the industries within which
they compete. No longer simply a tool to support "back-office" transactions, IT has
become a strategic part of most businesses, enabling the redefinition of markets and
industries and the strategies and designs of firms competing within them. Today's
global communication networks carry information around the world in seconds.
Distance and time have become much less significant as limitations on our ability
to define and execute business strategy.' Moreover, information has become a major
economic good, frequently exchanged in concert with, or even in place of, tangible
goods and services.

The cvents of recent years have added considerably to the mystique and the magic
of IT. Something dramatic happened to technology in the 1990s, although it is proba­
bly too early to disccrn the full impact. Many of us remember thc first time we opened

1T. Friedman, The World Is Flat 3.0: A Brief History of the 21st Century, Picador Publishing, 2007.
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a browscr and gained access to the World Wide Wcb (WWW). For some executives
who had lived thcir lives avoiding technology, a light went on, and they glimpsed thc
potcntial of what previously had lain deep within the silicon switches that processed
data in the basement of the organization. Others ventured forth only to become mired
in a sca of useless information and broken links that convinced them that, although the
technology was more appealing to the eye, the same old flaws remained.

Then came the boom of the late I990s, when the capital markets caught the fcver.
Stories of "20-something" billionaires who only a few years earlier had plotted their
business ideas on napkins grabbed our attention. Stories of investors who pushed
entrepreneurs to take more money and spend it more quickly challenged our view of
the blood, sweat, and tears that used to define how a new business was built from the
ground up. Stories of newly public firms with market capitalizations in the billions of
dollars, yet with no discernible path to profitability, caused us to question the funda­
mental economic principles that guided how we built and managed companies.

As the new century dawned, the "bubble" burst. Thc tech-heavy Nasdaq lost more
than half its value within months and spending for IT equipment and services dropped.
The world economy headed into a downward spiral.

Some young executives began their carcers during the boom, and for a time it
seemed they would have an advantage. When the dot-com bubble burst, executives
young and old found themselves in pretty much the same situation as they attempted
to make sense of which opportunities were real and which were nothing more than the
hype that surrounds all new inventions. Thc years since have been characterized by
gradual recovery from the collapse of tech stocks during 2000-2003, and the return
of a more carefully reasoned approach to the use of IT practice~until very recently,
that is. As we write, a global economic crisis has emerged that resulted in a dramatic
collapse of worldwide stock markets.

But, even during these times of ullcertainty, some things are clear. The world is
forever changed. IT has burst forth from its safe containment in the basements of
corporations. Business executives have begun to wrest control from IT executives
who have failed to step up to the challcngc of entering the boardroom. Technology
has become a core enabler and, in some cascs, the primary channel through which
business is done. The world is smaller and the "global village" is quickly becoming
a reality. Physical location matters less than it did. Borders and boundaries, owner­
ship and control have become less rigid. Thc last dccade has offered examples of
IT-enabled "virtual" organizations in which many small, independent firms band
together as nodes 011 an information network to achieve dramatic increases in scope
and scale. Such arrangements challenge both our legal and social definitions of an
organization as business practice outpaces legal and regulatory policy--especially in
areas like international competitiveness and trade, intellectual property, privacy, secu­
rity, family, community, education, and culture. And, yet, there are still new frontiers
to explore, new challenges to meet, and new magic in store.

Because so much has changed so quickly, bccause the ups and downs have come
in such a short interval, now is a difficult time to engage in sense-making. Yet that is
precisely what we are doing in this book. We're attempting to relate what we know
from decades of study to what we are learning from those who are creating the future.
The last decade has been the richest vein of potential learning we have ever been
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positioned to mine. It has been a period of intense experimentation. Many new models
were tried. Many of them failed. We would be remiss if we did not attempt to under­
stand it all~the successes and the failures.

Our objective is to help business executives recognize the tremendous potential of
technology in creating business advantage and to help them assume a leadership role
in IT-enabled business transformation. At the same time, we wish to help IT executives
assume leadership positions, not just in defining and executing technology strategy and
managing the IT function, but also in defining and executing business strategy. As we
work toward these dual objcctives, we draw on years of research and experience, much of
it in the field with executivcs who have accepted thc challenge and are vcnturing forward
into uncharted waters. This book is filled with their stories, captured in short examples
throughout the text and in full-length case studics at the end of each of thrcc modules.

Modllie I: IT allll Bllsilless Advallfage addresses the approachcs executives use,
decisions they make, and issues they face as they attempt to leverage IT to create
business advantage. Thc module introduces the concept of a business model as a
key framework that guides executive decision making and action. It then discusses
thc impact of twenty-first century IT on the three key components of a business
model-strategy, capabilities, and value. The objective of Module I is to provide key
frameworks and tools for understanding the impact of IT on business advantage.

Modllie 2: The Bllsilless of IT shifts the focus from the impact of IT on business
to the business of IT. The module examines the changing technology infrastructure
and its impact on front-line operations. The chapters in this module examine how
emerging technologies intluence approaches to managing IT assets, projects, and
risks. The objective of Module 2 is to providc kcy frameworks and tools for under­
standing how to managc the business of IT.

MOdllle 3: IT Leadership enables exploration of the responsibilities, obligations,
and cxpectations of IT leaders as they exploit today's IT solutions and services to
drive business advantage. The module discusses general IT governance matters,
including strategic alignment, compliance and risk management, and relates these
to more tactical IT management activities. The objective of Module 3 is to address
issues facing twenty-first century IT Icaders.

Before you turn to Module I, take a moment to answer the following questions.
Jot down your answers and use the insights from this book to address areas for
improvement.

I. How important is IT to our success and survival? Are we missing opportunities
that, if properly executed, would enable us to transform our company or industry?

2. Are we prioritizing IT investments and targeting our development efforts in the
right areas? Are we spending money efficiently and effectively?

3. Are our IT and busincss leaders capable of defining and exccuting IT-enabled
strategies? Have we opened an effective dialoguc among business executives, IT
executives, users, and partners?

4. Does our IT platform cnable our business to be both Ican and agile? What percent­
age of our IT-related activities are devoted to operating and maintaining outdated
"legacy" applications versus enabling business growth and strategy execution?
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5. Are we managing IT assets and infrastructure etTiciently and effectively'! Is leader­
ship of IT activities at the right level? Do we have the right business and IT leaders
given our goals for its lise?

6. Are we organized to identify, evaluate, and assimilate IT-enabled business innova­
tions? Are we missing windows of opportunity to exploit emerging technologies
and business models?

7. Is our IT infrastructure sufficiently insulated against the risks of a major opera­
tional disaster? Are the appropriate security, privacy, and risk management systems
in place to ensure "always on" and "always up" service?

We hope you enjoy the book and find it useful as you attempt to leverage the oppor­
tunities and address the challenges of using IT to drive business advantage.



IBM's Dc('ade of lhUlsformation: TlII"naJ"ound to GJ"()\vth

Case 1-1

rEM's Decade of Transformation: Turnaround to Growth

The story of IBM's rise to greatness, its abrupt fall, and
the executives who led the company through one of the
most spectacular turnarounds in history makes the
IBM case a leadership classic. But the insights from
the case extend well beyond the company's success­
ful turnaround enabling discussion of the challenges
large established firms face as they attempt to sjmul~

taneously manage disciplined execution, high growth,
and emerging opportunities. As you read the case,
consider the following questions: What factors led to

This is my last annual letter to you. By the time

you read this, Sam Palmisano will be our new chief

executive ofTiccr, the eighth in IBM's history. He will be

rcsponsible for shaping our strategic direction as well as

le<lding our operations. I want to L1SC this occasion to

ofTcr my perspective on what lies ahead for our industry.

To many observers today. its future is unclear. following

perhaps the worst year in its history. A lot of people

eh<llk that up to the recession and the "dot-com bubble."

They seem to believe that when the economics of the

world recover, life in the inform<ltion technology industry

will get back to normal. In my view, nothing could bc

further from the truth.

LOll Gerstner, IBM Annual Report. 2001

In 1990, IBM was the second-most-profitable
company in the world, with net income of
$6 billion on revenues of $69 billion, and it

Copyright © 2008 President and Fellows of Harvard College.
Harvard Business School Case 805-1 30.

Professors lynda M. Applegate and Robert D. Austin and
Research Associate Elizabeth Collins prepared this case as
the basis for class discussion rather than to illustrate effec­
tive or ineffective management.

Reprinted by permission of Harvard Business School.

IBM's problems? What actions did Gerstner take when
he assumed the role of CEO in April 19937 How well
did he perform as a turnaround manager? What chal­
lenges did Gerstner and his successor, Sam Palmisano,
face as they attempted to position IBM for growth and
innovation? Why do large established companies like
IBM find it so difficult to innovate? What made IBM a
"great company" during the 1960s and 1970s? Can the
company become a great company again, and what is
your definition of greatness?

was completing a transformation designed to
position it for success in the next decade. For
the world leader in an industry that expected to
keep growing spectacularly, the future looked
promising. But all was not well within IBM,
and its senior executives realized it. "In 1990,
we were feeling pretty good because things
seemed to be getting better," one executive
remarked. "But we weren't feeling great because
we knew there were deep structural problems."
Those structural problems revealed themselves
sooner than anyone expected and more terribly
than anyone feared. Beginning in the first
quarter of 1991, IBM began posting substantial
losses. Between 1991 and 1993, IBM lost a
staggering $16 billion. In April 1992, John
Akers, IBM CEO from 1985 to 1993, vented his
frustrations during a company training program.
His comment, "People don't realize how much
trouble we're in," made its way from company
bulletin boards to the press, shaking employee
and investor confidence.

In April 1993, Gerstner took charge. While many
wondered how an executive with no technology
background could rescue IBM, insiders knew that
Gerstner was brought in not to rescue the company

5
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but to break it up for sale. In no time, however,
Gerstner learned from customers, analysts, and
employees that IBM's value was not in its pieces.
Reversing direction, he rallied support for saving
IBM.

By 1995, the company was back on solid
financial footing. Catalyzed by the Internet boom
and the massive technology spending needed to
ready businesses for the new millennium, IBM
began growing again-but at a slower rate than
the information technology (IT) industry as a
whole. While the press hailed the turnaround,
executives inside IBM knew that the company had
not yet found what they had begun to call "The
Next Big Thing."

In March 2002, Gerstner passed the reins of
power to Sam Palmisano, a 31-year company
veteran, to complete the transformation.
Palmisano and the senior executive team were
committed to returning the company to greatness.
"[Our problems in the late 1980s and early I990s]
were our own fault," Nick Donofrio, senior
vicc president, Technology and Manufacturing,
explained. "We are driven by a passion that
says: 'Never again.'''l TBM visionary Irving
Wladawsky-Berger was reminded of the 1950s,
when a "series of technology asteroids" had
created seismic shifts in the computer industry,
opening the way for the IBM System/360 to
become the dominant design for the next 40
years. The launch of the S/360 catalyzed a
period of IT-enabled business innovation that
created new industries even as it transformed
established industries and the organizations
that competed with them. During that period
IBM was viewed as the "greatest company in
the world," Palmisano explained. Palmisano,
Wladawsky-Berger, and the executive team at
IBM believed that the Internet and associated
network technologies had catalyzed a period
of technological revolution that would usher
in a new era of IT-enabled business innovation
that would be even more profound. IBM, they

I D. Kirkpatrick, "Inside Sam's $100 Billion Growth
Machine," Fortune, June 21, 2004, p. 98.

reasoned, was positioned to lead this revolution.
"Before they retire, people want to remember
that old feeling.'" A For/une article commented
on what would be required:

The criteria for genuine greatness are daunting.

"What is a great company?" asks management writer

Jim Collins, "No. I is performance. NOI just relative

to your pasl but such that an investment in your

company is substantially superior to an investment

in lhe general market. And. no discounts for being in

a tough industry. Second you need a unique impact.

Are you doing something of such excellence that if

your company went away it would leave an unfillablc

hole?" Collins says that any company that can stage a

rebound like IBM's in Ihe past decade is surely capable

ofmecting his lests. "But willtheyT he asks. "That's
up to them.")

Company Background

IBM made a big bet on lhe 360 series [of mainframe

computers} in the 1960s and by the end of it, people were

talking about"IBM and thc seven dwarfs." Ifthcy get

this right. wc could have the smne thing all ovcr again.

Charle.\' a 'Reilly. Projes.\·ul~ Sial/lord 8I/sine~'s School, 2{)03~

IBM was founded in 1911 through the merger
of three companies that dated to 1890. Three
years later, Thomas J. Watson joined the
company and began instituting many of the
principles and practices for which IBM would
become known: dark-suited salespeople, a
strong culture of corporate pride and loyalty,
implied lifetime employment, and a work ethic
expressed in the slogan "THINK." Watson led the
company through almost 40 years of success.
At the threshold of the computer era in 1952,
he turned leadership over to his son, Thomas
Watson, Jr.

llbid.

llbid.

~ As quoted in Simon London, "IBM's New Chief
Executive Is Betting That the Company's Future Lies in
the Acquisition of a Consulting Firm," The Financial Times,
October 10, 2003,
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antitrust action by the U.S. Justice Department.
(See Exhibit I for a timeline of the company.)

With its on-time launch in 198 J, the IBM
PC became the most successful technology
introduction of its time; its sales of 241 ,683 units
in a single month exceeded the five-year forecast.
While successful, however, the PC was always
considered a "stepchild" ofthe real money-making
machine-the mainframe. Rather than push
low-margin PCs through IBM's traditional field
sales force, IBM for the first time marketed and
sold it through third-party retailers, distributors,
and value-added resellers (VARs).

By the mid-1980s, IBM's products were
universally regarded as sound solutions to a range
of business problems, as was apparent from the
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5 Spencer Ante, "The New Blue," BusinessWeek, March 17,
2003.

NOle: SME = Small 10 Illedium-sized e1l\erprises

EXHIBIT 1 Timeline

Under Watson, Jr., IBM became the world's
dominant player in the growing IT industry. In a bold
move, Watson Jr. invested $5 billion to develop the
System/360 computer, the first family of products
based on an integrated semiconductor chip and
offering interchangeability of components. The
Systern/360 was the "biggest privately financed
commercial project ever.'" This radical departure
from the incremental innovation that characterized
early vacuum tube computers transformed the
industry and set the dominant design for decades
to come. In the same time period, the company
produced a series of related IT innovations,
including one of the first English-like computer
languages (FORTRAN), the hard disk, the floppy
disk, the IBM supermarket checkout station, and

Source: Author, based 011 113M company documents and Web sIte: images downloaded Ii-om IBM Web sile. July 2004.

- 1960s"'~=~:J-



8 Introduction

oft-repeated dictum that "nobody ever got fired
for buying IBM." The company was also known
as the best place to work. Sitling astride one of
the most exciting and imagination inspiring of
industries, IBM attained the status of a cultural
icon when Stanley Kubrick's acclaimed 1968
film 200/: A Space Odyssey (based on the novel
of the same name by Arthur C. Clarke) paid
subtle homage to IBM by calling one of the main
characters, a super-intelligent computer, HAL
2000. H-A-L was said to be derived from I-B­
M (take each letter of "IBM" and back up one
position in the alphabet to get "HAC').

Asleep at the Switch
From January to March everything was fine. And I

rcmcmber the day the finanee guys eamc in amI said,

"Wc're going to lose money this quarter." I didn't think

we'd ever lose money in the history of the company.

Worse than that, they said we might lose money for a

whole year-the dcmand and gross margins were sliding

that fast in front of us.

Bill Etheri/lglonJormeJ" General Managel: IBM Canada. 1995~

In 1991, the company's earnings dropped to
negative $2.8 billion-a plummet of 146 percent.
As revenues continued to slide by more than 60
percent for each of the next two years, the "most
admired" company in the world was tagged a
"dinosaur" and a "has-been." (See Exhibit 2 for
company financials.) Critics recited a litany of
problems: The company was blinded by hubris,
out of touch with its customers, and distracted
by internal turf battles. "The money tree stopped
growing," explained Donolrio.

Early signs of trouble had appeared in 1984
as returns on sales, assets, and equity began to
decline. That weakening was, in part, the aftermath
of converting a leasing-oriented business for
mainframes into a sales-oriented business. John
M. Thompson, former vice chairman, explained:

It had a huge effect on revenue because we not only

recorded sales from the ncw shipments. but we could

6 R. Austin and R. Nolan, "IBM Corporation: Turnaround
1991-1995," HBS Case No. 600-098 (Boston: Harvard
Business School Publishing, 2000), p. 4.

also book one-time gains from selling installed rental

machines that had becn mostly written off the balance

sheet. Once you sold a mainframc, thc maintenance that

had prcviously been included in the monthly lease charge

had to bc purchased so we created a servicc and support

business that increased revenue as well. ... It was like

"eating your own children," and we did it for about cight

years. The profit umbrella it created paid for many or the

inefficiencies we built up over the years.'

During this time, IBM was, as Donofrio put
it, "very much in denial around client/server and
networked computing."g Among IBM's customers,
the need to interconnect mainframe, midrange,
and increasingly mobile personal computers with
distributed data sources and applications led to
fewer purchases of mainframes, the source of
almost half of IBM's revenues during the mid­
to late 1980s and 70 percent to 80 percent of its
profits.

Even when IBM product developers resolved
to combat the threat from emerging technologies
and markets, they often got it wrong. The 9370
platform, designed as a "VAX killer,'''' was a
case in point, as Etherington noted: "It was a
mainframe-based thought in a mid-range market.
We used mainframe thinking, in terms of pricing
and cost structures, and tried to launch it in the
middle market-and it bombed."10 That same
mainframe thinking also blinded IBM to the much
faster evolutionary path of the PC. In addition,
IBM's marketing efforts for PCs missed the mark.
"Just about every vendor [did] a better job of
marketing PCs than IBM [did]," said the CEO of
one IBM customer. "No one ever looked at the
IBM PC as being inferior, but IBM [did] nothing
to sell it. Meanwhile, in the early '90s, Compaq

7 Ibid., p. 3.

8 Ibid., p. 4.

9 The VAX was a Digital Equipment Company midrange
computer that gained wide popularity in the 1980s; plat­
forms in the VAX family, from high to low end, were based
on the same architecture and interoperated well. This
degree of interoperability was unusual at the time the VAX
was introduced, and it prOVided a flexible and cost-effective
alternative to mainframes for many applications.

10 R. Austin and R. Nolan, "IBM Corporation: Turnaround
1991-1995," HBS Case No. 600-098, p. 5.



EXHIBIT 2 IBM Corporation Financial History

Source: Company documents and annual reports.

Consolidated Statement of Earnings for the Years Ended December 31 (U5$ millions)

1980 1985 1990 1992 1994 1996 1998 2000 2001 2002

Revenue:
Services 4,425 11,536 11,322 14,987 16,936 22,310 28,916 33,152 34,956 36,360
Hardware 21,788 38,520 43,959 33,755 32,344 36,634 35,419 34,470 30,593 27,456
Software 9,952 11,103 11 ,346 11,426 11,863 12,598 12,939 13,074
Financing 3,785 4,678 3,425 3,054 2,877 3,465 3,426 3,232
Enterprise investments/other 2,523 2,592 1,404 1,153 1,064

Total Revenue 26,213 50,056 69,018 64,523 64,051 75,947 81,667 85,089 83,067 81,186

Cost:
Services 2,181 4,689 6,617 9,481 11,404 16,270 21,125 24,309 25,355 26,812
Hardware 7,968 14,911 19,401 19,698 21,300 22,888 24,214 24,207 21,231 20,020
Software 3,126 3,924 4,680 2,946 2,260 2,283 2,265 2,043
Financing 1,503 1,579 1,966 1,384 1,481 1,494 1,965 1,693 1,416
Enterprise investments/other 1,823 1,702 747 634 611

Total Cost 10,149 21,103 30,723 35,069 38,768 45,408 50,795 53,511 51,178 50,902

Gross Profit 16,064 28,953 38,295 29,454 25,283 30,539 30,872 31,578 31,889 30,284

Operating Expenses:
Selling, general &
administrative 10,324 13,000 20,709 19,526 15,916 16,854 16,662 17,393 17,048 18,738
Research, development &.
engineering 4,723 6,554 6,522 4,363 5,089 5,046 5,084 4,986 4,750
Restructuring charges 11,645
Interest expense 273 443 1,324 1,360 1,227 716 713 344 234 145

Intellectual property and
custom development income (1,664) (1,476) (1,100)
Other (income) and expense (430) (832) (495) (573) (1,377) (707) (589) (990) (353) (227)
Total Expense and Other
Income 10,167 17,334 26,434 38,440 20,129 21,952 21,832 20,167 20,439 22,760

(continued)



EXHIBIT 2 IBM Corporation Financial History (Co"tinued)

Consolidated Statement of Earnings for the Years Ended December 31 (US$ millions)

198O 1985 199O 1992 1994 1996 1998 2000 2001 2002

Operating Income (loss) 5,897 11,619 10,203 (8,986) 5,154 8,587 9,040 11,411 11,450 7,524.
(Provision) benefit for
income taxes (2,335) (5,064) (4,183) 2,161 (2,134) (3,158) (2,712) (3,537) (3,304) (2,190)
Income (loss) from
discontinued operations: 219 (423) (1,755)
Net earnings (loss) before
changes in accounting
principles (6,825)
Effect of changes in
accounting principles 1,900

Net Income 3,562 6,555 6,020 (4,925) 3,020 5,429 6,328 8,093 7,723 3,579

Balance Sheet for the Years Ended December 31 (US$ millions)

198O 1985 199O 1992 1994 1996 1998 2000 2001 2002

Assets:
Cash and cash equivalents 281 896 3,853 4,446 7,922 7,687 5,375 3,563 6,330 5,382
Marketable securities 1,831 4,726 698 1,203 2,632 450 393 159 63 593
Notes and accounts
receivable 4,877 10,566 16,962 14,199 15,182 17,446 20,271 12,021 10,362 11,362
leasing/short-term
financing receivables 5,682 7,405 6,351 5,721 6,510 18,705 16,656 15,996
Inventories 2,293 8,579 10,108 8,385 6,334 5,870 5,200 4,765 4,304 3,148
Other 643 1,303 1,617 4,054 2,917 3,521 4,611 4,667 4,746 5,171
Total Current Assets 9,925 26,070 38,920 39,692 41,338 40,695 42,360 43,880 42,461 41,652
Plant, rental machines, other
property 26,370 34,483 53,659 52,786 44,820 41,893 44,870 38,455 38,375 36,083
Less: accumulated
depreciation 11,353 14,803 26,418 31,191 28,156 24,486 25,239 21,741 21,871 21,643

15,017 19,680 27,241 21,595 16,664 17,407 19,631 16,714 16,504 14,440
Deferred charges/
investments and other assets 1,761 6,884 17,308 21,299 20,126 21,595 23,510 14,447 6,417 8,834
Software, less accumulated
amortization 4,099 4,119 2,963 1,435 599
Long-term financing receivables 13,308 12,246 11 ,440
Prepaid pension assets 11 ,397 16,003
Goodwill 1,278 4,115
Total Assets 26,703 52,634 87,568 86,705 81,091 81,132 86,100 88,349 90,303 96,484



Current liabilities:
Taxes 2,369 3,089 3,159 979 1,771 3,029 3,125 4,827 4,644 5,476
Loans payable 591 1,293 7,602 16,467 9,570 12,957 13,905 10,205 11,188 6,031
Accounts payable 721 1,823 3,367 3,147 3,778 4,767 6,252 8,192 7,047 7,630
Compensation and benefits 1,404 2,460 3,014 3,476 2,702 2,950 3,530 3,801 3,796 3,724
Deferred income 305 391 2,506 3,316 3,475 3,640 4,115 4,516 4,223 5,276
Other accrued expenses and
liabilities 1,136 2,377 5,628 9,352 7,930 6,657 5,900 4,865 4,221 6,413
Total Current Liabilities 6,526 11,433 25,276 36,737 29,226 34,000 36,827 36,406 35,119 34,550

Deferred income taxes 182 3,650 3,861 2,030 1,881 1,627 1,514
ReselVes for employees' indem-
nities and retirement plans 1,443
Retirement and nonpension
postretirement benefit
obligations 10,308 13,215
Long-term debt 2,099 3,955 11,943 12,853 12,548 9,872 15,508 18,371 15,963 19,986
Other liabilities 1,606 3,656 7,461 14,023 14,005 12,818 12,948 5,465 5,951
Total Liabilities 10,250 9,211 44,736 22,344 57,678 59,504 66,667 67,725 66,855 73,702
Stockholders' Equity:
Common stock 3,992 6,267 6,357 6,563 7,342 7,752 10,121 12,400 14,248 14,858
Preferred stock 1,081 253 247 247
Retained earnings 12,491 27,234 33,234 19,124 12,352 11,189 10,141 23,784 30,142 31,555
Translation adjustments -1,466 3,266 1,962 2,672 2,401
Less: treasury stock, at cost 30 45 25 25 34 135 133 13,800 20,114 20,213
Net unrealized gain on
marketable securities 168
Employee benefits trust -1,854 -1,712
Accumulated gains and
losses not affecting retained
earnings 911 -295 -828 - 3,418
Total Stockholders' Equity 16,453 31,990 42,832 27,624 23,413 21,628 19,433 20,624 23,448 22,782

Total Liabilities and
Stockholders' Equity 26,703 52,634 87,568 86,705 81,091 81,132 86,100 88,349 90,303 96,484

(continued)



EXHIBIT 2 IBM Corporation Financial History (Continued)

Cash Flow Statement for the Years Ended December 31 (US$ millions)

1980 1985 1990 1992 1994 1996 1998 2000 2001 2002

Cash Flow from Operating Activities

Income from continuing
operations 3,562 6,555 6,020 -4,965 3,021 5,429 6,328 7,874 8,146 5,334
Operating activities:
Depreciation and
amortization 2,362 3,476 5,303 6,259 6,295 5,012 4,992 4,706 4,506 4,379
Deferred income taxes 0 0 0 0 825 11 -606 44 664 -67
Net gain on assets sales and
other 1,009 867 32 54 -11 -300 -261 -751 -340 -343
Effect of changes in
accounting principles 0 0 0 -1,900 0 0 0 0 0 0
Effect of restructuring
charges 0 0 0 8,312 -2,772 -1,491 -355 0 0 0
Funds from operations 90 0 0 0 0 0 0 0 405 1,408
Change in operating
assets and liabilities, net of
acquisitions/divestitures:
Receivables 0 0 -2,077 1,052 653 -650 -2,736 -4,692 2,837 4,125
Inventories 0 0 17 704 1,518 196 73 -22 287 793
Pension assets 0 0 0 0 0 0 0 -1,333 -1,758 -4,227
Other assets 0 0 - 3,136 -3,396 187 -545 880 673 1,244 70
Accounts payable 0 0 293 -311 305 319 362 2,134 -918 -55
Pension liabilities 0 0 0 0 0 0 596 -237 -69 83
Other liabilities 0 1,880 1,020 465 1,772 2,294 0 441 -1,038 2,288
Net Cash Provided by
Operating Activities 7,023 12,778 7,472 6,274 11,793 10,275 9,273 8,837 13,966 13,788

Cash Flow from Investing Activities
Payments for plant, rental
machines and other property -6,195 -6,430 -6,509 -4,751 -3,078 -5,883 -6,520 -5,319 -5,400 -4,753
Proceeds from
disposition of plant, rental
machines and other property 0 - 3,101 804 633 900 1,314 905 1,569 1,149 775
Investment in software 0 -785 -1,892 -1,752 -1,361 -295 -250 -565 -655 -597
Purchases of marketable
securities and other
investments -275 -454 -1,234 -3,284 -3,866 -1,613 -4,211 -750 -778 -1,582



Proceeds from disposition
of marketable securities and
other investments -1,659 0 1,687 3,276 2,476 1,470 3,945 1,393 738 1,185
Divestiture of businesses 0 0 0 0 1,503 0 0 0 0 1,233
Acquisition of businesses 0 0 0 0 0 -716 0 -329 -916 - 3, 158
Net Cash Used in Investing
Activities -8,129 -10,770 -7,144 -5,878 -3,426 -5,723 -6,131 -4,001 -5,862 -6,897

Translation effects 0 677 0 0 0 0 0 0 0 0
Net Provided from
Operations -1,106 2,685 328 396 8,367 4,552 3,142 4,836 8,104 6,891

Cash Flow from Financing
Activities
Net change in long-term
debt 510 -686 4,676 10,045 5,335 7,670 7,567 9,604 4,535 6,726
Short-term (repayments)/
borrowings less than 90
days-net 0 -459 1,966 4,199 -1,948 -919 499 -1,400 2,926 -4,087
Payments to settle debt 0 0 -3,683 -10,735 -9,445 -4,992 -5,942 -7,561 -7,898 -5,812
Preferred stock
transactions-net 0 0 0 0 -10 0 -5 0 -254 0
Common stock
transactions-net -62 -133 -491 -90 318 -5,005 -6,278 -6,073 -3,652 -3,087
Cash dividends paid -2,008 -2,703 -2,774 -2,765 -662 -706 -834 -929 -966 -1,005
Net Cash Used in Financing
Activities -1,560 -3,981 -306 654 -6,412 -3,952 -4,993 -6,359 -5,309 -7,265
Effect of exchange rate
changes on cash and cash
equivalents 0 0 131 -549 106 -172 120 -147 -83 148
Net cash (used in)/provided
by discontinued operations 0 0 0 0 0 0 0 190 55 -722

Net change in cash and cash
equivalents -1,007 1,260 153 501 2,061 428 -1,731 -1,480 2,767 -948
Cash and Cash Equivalents
at Jan. 1 4,406 4,362 3,700 3,945 5,861 7,259 7,106 5,043 3,563 6,330
Cash and Cash Equivalents
at Dec. 31 3,399 5,622 3,853 4,446 7,922 7,687 5,375 3,563 6,330 5,382
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stole IBM's PC market with the right price and
the right message. Now it's Dell. IBM [was] a
sleeping giant losing its golden egg.""

Turfbattles between autonomous divisions often
absorbed more energy than marketplace battles.
According to Fran O'Sullivan, general manager of
IBM's Personal Computing Division: "At first, the
PC group wanted nothing to do with the rest ofIBM.
We were the mavericks. We saw them as outdated
and irrelevant. Then as our business matured, we
got into trouble. We couldn't leverage the sales and
global services strengths of the company. We came
hat in hand for help, but they viewed us as ifour ten
minutes of fame were Up."12

Wh iIe revenues softened, fixed costs burgeoned.
Parts of the company were still operating in
growth mode. New buildings were being
constructed. Warranty costs reached record levels,
and customers became more vocal about quality
problems. At the heart of the company's problems
were its evolved product complexity and the
organizational si los that had developed to manage
it. (See Exhibit 3 for IBM organization charts in
1993 and 1995.) IBM had 20 separate business
units, which collectively sold 5,000 hardware
products and 20,000 software products. There
were different designs for components that served
exactly the same purpose in di fferent products.
Different business processes were used in different
parts of the company for accomplishing the same
thing. Where commonality did exist in products
or processes, it was not fully exploited. Most
telling was IBM's poor performance in the area
in which it should have been most expert­
internal IT management. The company had 125
separate data centers worldwide and 128 CIOs.
There were 3 I private and separate networks and
literally hundreds of different configurations of
PC installations. Data processing costs were a
dramatic three times the industry average.

Executives were isolated from the growing
problems bydeep levelsofhierarchy, a heavy reliance

11 J. Stafford, "IBM's Plan to Win VAR 2000," VarBusiness,
May 24, '999.
12 Author interview, April 2004.

on an army of corporate staff, and a consensus­
driven decision-making culture. Decisions "made
by committee" took an exceedingly long time and a
"nonconcur" from anyone member could overrule
general agreement on a course ofaction. Executives
had largc staffs and little direct involvement
in writing their own reports. They delivered
presentations prepared by staff members during
numerous "pre-meetings" in which the staff worked
to align positions and eliminate surprises. Armies
of staff members attended executive meetings,
lingering in hallways or-in the case of very
senior staff-seated close behind their executive
in the meeting room, armed with volumes of
backup material. Prepared presentations dominated
even informal meetings, and most executives had
projectors built into their office furniture.

In 1991, Akers began cost cutting. Employee
perks such as fitness center memberships were
cut back. Some shared services within IBM
were subjected to external competition. A $3.7
billion restructuring charge was posted, and a
series of personnel reductions began as senior
executives offered voluntary retirement packages
to their personnel, with the threat of involuntary
retirements on less generous terms if targets were
not met. The targets were not met, and the first
round of forced layoffs shook IBM's culture to the
core. While the jobs of some were saved by the
creation in May 1991 of the Integrated Systems
Solution Corporation (lSSC), which later became
IBM Global Services (IGS), layoffs accelerated
in 1992. By early 1993, the total number of
eliminated jobs exceeded 40,000. Donofrio, whose
mainframe business was in freefall, recalled the
anguish he felt during this time:

Wc had to implemcnt large-scllle layoffs affecting the
majority of employees at several mid-Hudson Valley sites.
Thc mid-Hudson Valley was where I grew up. I had to
layoff fricnds and fanner c1assmatcs, peoplc I considered
family. Many lives were affected by these difficult but
necessary actions. It was a very lough, cmotional time.
Nothing I've experienced has been worse than thllt.

When late 1992 forecasts suggested continued
losses, the board began looking for a rcplacement to
preside over the breakup and sale of the once-proud
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EXHIBIT 3 IBM Organization, February 1993
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EXHIBIT 3 IBM O ....ganiz3Iion, F'eb ....ua....y 1995 (COII/;,,"et/)

Source: R. AU511n and R. Nolan. "IBM COrpor.llion: Turnaround 1991- 1995:· HBS Case No. 600-098. pp. 18 19.
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company. High-profile candidates such as Jack
Welch (General Electric), Larry Bossidy (Allied
Signal), George Fisher (Motorola), and John Young
(Hewlett-Packard) declined to be considered.
The board's choice, Louis V Gerstner, had been
chairman and CEO ofRJR Nabisco for four years,
a top executive at American Express for II years,
and a consultant with McKinsey & Co. He was the
first outsider CEO in the history of the company.

Leading through Crisis
I start with the view that the customer drives everything

the enterprise docs. A lot of people say, "We put

customers first," but it's a slogan for many companies. In

my view, it is absolutely the thing you live by every day

in a successful enterprise.

LOll Gerstner13

After Gerstner took charge in April 1993, IBM's
senior executives, employees, and customers
quickly realized that "putting the customer first"
was no mere slogan for Gerstner. The new CEO's
involvement in a sales meeting in the spring
of 1993 put executives on notice. In fact, IBM
executives almost failed to invite Gerstner to the
meeting, not wanting to inconvenience him when
he was busy settling into his new position. When
the invitation finally went out, it emphasized how
Iittle time Gerstner would need to spend at the
event. Etherington explained Gerstner's reaction:

He asked, "Who's there?" [We answered] "About 300

CIOs in North America. Big banks, General Motors, that

kind oflhing." "Well," he said, "shouldn't r stay and have

lunch with them?" "No, execs don't stay," we said. Hc

saic~ "I don't undcrstand. These are your best customers."

So hc saicl and I remember this: "I'm going to thc whole

conference. ['11 be there the first night. I'll have dinner

with thcm. I'll have breakfast with them. I'll have lunch

with them. And any IBM cxecutive who wants to attend

must stay for the whole two days." We werc all crasing

our calendars, saying, "I was always going to be therc

two days." At the mceting he opcncd a dialoguc with the

customers and he started to single IBM executives out.

"This executive will fix that and gct back to you this

13 "The Customer Drives Everything," Mocleon's magazine,
December 16, 2002.
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afternoon." It was unheard of-" The CEO's siding with the

customers!" That was like a rocket through the eompany.14

During his first few months on the job, Gerstner
logged thousands of miles visiting customers,
analysts, and industry experts. He summarized
the message he heard from customers in this way:
"They said repeatedly, 'We don't need one more
disk drive company, we don't need one more
database company or one more PC company. The
one thing that you guys do that no one else can do
is help us integrate and create solutions.' They also
saw the global nature of the company.... 'I use
you guys all over the world.'''''

By late 1993, Gerstner real ized that rather
than break up the company, he could turn it
around by going to market as "one IBM." To
prevent customers from leaving in droves before
he completed the turnaround, Gerstner called
on each senior executive to go out to a group
of customers and "bear-hug" them. He made
the executives personally responsible for their
assigned customer accounts and accountable for
any problems that arose. At the same time, he
asked each of the executives to write two papers,
one on the executive's business and the other on key
issues and recommendations for solving problems
and pursuing opportunities. These papers became
the basis for day-long discussions with Gerstner­
without PowerPoint slides or support staff.

To prevent "brain drain" to competitors,
Gerstner sought to "bear-hug" key employees
as well; for example, he went to the board to
change key employees' options, enabling them
to exchange those that were "under water" for a
smaller number that were not. Gerstner pointedly
did not include the 23 most senior executives
in the option repricing, sending a message to
investors (and others) regarding his attitude about
pay for performance. As one executive put it, "Lou
is plenty collegial, but it's clear that has nothing to
do with the business."'6

1~ R. Austin and R. Nolan, "IBM Corporation: Turnaround

1991-1995," HBS Case No. 600-098, p. 7.

15Ibid., p. 9.

16Ibid., p. 8.
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After he decided to fight to save the company,
Gerstner hired Jerry York, a former Chrysler CFO.
Known for wearing Harley-Davidson tee shirts
with a cigarette pack rolled up in a sleeve, York,
whom employees called a "pit bull," was charged
with getting costs under control. York launched a
benchmarking study to determine how lBM's costs
in each of its businesses compared with those of
competitors, The results were daunting: The ratio
ofexpense to revenue (42 percent in 1993) needed
to be reduced by 9 percent. Overall, the company
was too expensive by at least $7 billion. Opting
for the single swing of the scythe rather than the
slow and traumatic reductions of the previous few
years, York and Gerstner approved layoffs of over
75,000 employees in early 1993. Business unit
managers were charged with "fixing, closing, or
selling" underperforming parts of the business.

The PC division exempli fied the changes made
within business units. In January 1994, Gerstner
hired Rick Thoman, a former colleague from
Nabisco, American Express, and McKinsey, to
head the troubled PC division. Thoman killed
nearly all of the PC company brands, saving only
the eventually very successful ThinkPad brand
for the laptop computer business. "We would still
target individuals," O'Sullivan explained, "but we
were after individuals who wanted a high-quality,
reliable productivity tool, not the best gaming
machine," Recognizing that PC manufacturing was
not a core competency and that IBM's dedicated
PC factories came with high fixed costs, the
company outsourced PC manufacturing. Finally,
by capitalizing on the successful ThinkPad brand
and moving all products under that brand, the PC
organization was able to move forward with one
marketing team, one development team, shared
synergies, and an executive team slimmed by
25 percent.

lBM's internal IT organization contributed to the
$7 billion cost reduction. Between 1994 and 1997,
the cost of operating and running IT operations
was cut in half, generating over $2 billion in cost
savings. Key savings came from reducing the
number of data centers from 155 to 3 regional
"megacenters" fed by I I "server farms" and a

60 percent reduction in headcount. IT leadership
was centralized; 128 CIOs were reduced to 1.
Networks were converted to one common protocol
(TCPflP).17 The systems development process was
also reengineered; internal applications decreased
from 16,000 to 5,200, and component reuse
increased by 34 percent.

By the fourth quarter of 1993, IBM posted a
small profit of $382 million. A similarly sized
profit followed in the first quarter of 1994
($392 million). By the third quarter of 1993, the
company's stock price had doubled as investors
voted with confidence in the decision to fix­
rather than break up and sell-IBM. By year-end
1994, profits had risen to $5 billion on revenues
of $64 billion.

Reorganizing as One IBM
Gcrstner saw the SBU [stnucgic business unit] as fatally

nawed for IBM. SBUs had been created around products.

We're not GE with SBUs around differcnt products and

customers. We need to integratc while preserving our

strong product focus and leadcrship. How do you do

that?

Bmce /-!{/I"reld'x

"One IBM" became the impetus for reorganizing
the company (refer back to Exhibit 3 for a
comparison of the IBM organization chart in
1993 and in 1995). Gerstner pulled divisions into
larger business groups and formed the Corporate
Executive Committee (CEC), about a dozen senior
executives who met every two weeks to focus on
corporate strategy and the turnaround. Another
group, the Worldwide Management Council
(WMC), composed of the top 35 people including
geographic leaders and division presidents, met
monthly to define and execute global tactical
strategy and operations.

The sales organization, which had been organized
by geography and product, was reorganized into

l1TCP/IP (Transport Control Protocol/Internet Protocol) is
the standard used to communicate and share information
on the Internet.

18 Author interview, January 2004.



global sales tcams. In responsc to numerous
customer complaints, a customer relationship
manager and a dedicated sales and service team
were appointed for each key customer account.
These teams were grouped within larger vertical
industry teams, and product specialists were
assigned to each. The product specialists served
as boundary spanners, moving back and forth
between focused product groups and key account
teams, taking product knowledge to the field and
customer input back to the product groups. Product
specialists reportcd to the product organization,
but incentives rewarded increased sales of their
products through industry sales teams.

Changing Culture

In early 1994, Gerstner, writing at his kitchen
table, set out eight operating principles for doing
business as one company. He made no attempt
to incorporate the "Basic Beliefs," developed
by Watson. (See Exhibit 4 for Gerstner's eight
principles and a comparison to IBM's original
Basic Beliefs and the three core values developed
by IBM Employees during a "Values Jam" in 2003.)
The break with the past was apparent to IBMers.
As Gerstner traveled to different company sites, he
met with employees to explain the principles and
how to put them into action. He wrote frequent
"Dear Colleague" notes directly to the employees
when he wanted to convey important information.
As one executive noted, "We had no idea when
he was going to send them; we got them when
everybody else got them." There was inevitable
resistance, as Harreld described:

At the top of the organization was a leadership tcam

that rcally wanted to speed up the pace of change. The

customer-facing parts of the organization were rcady for

change and agreed with the direction the company was

taking. But there was a group of people inlhe middle

who didn', want to have anything to do with it. They just

wanted it to go away. They wanted it to be the way it

used to always bC. 19

One group of managers~thosewho ran IBM's
country organizations-found the move to "One

19 Author interview, January 2004.
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IBM" especially difficult. Thcy believed global
managers could not be relied upon to make the
right choices for local markets and that initiatives
and instructions from IBM corporate needed
to be "customized" for particular countries.
The differences came to a head when Gerstner
found out that his notes to employees were being
rewritten by country managers to "better fit their
environment." The senior executive responsible
for the country managers was fired, and many
country managers resigned. Those who stayed
were rapidly elevated to key positions. Despite
pockets of resistance, Gerstner was impressed by
employees' capacity to absorb change:

[We had to change] the view that IBM was a group

of fiefdoms. We needed 10 have a sense that we were

going to operate as a team, as a global entity, and

that was tolally foreign to the culture. [I took massive

change to get people to do Ihat. Compensation changes,

organization changes, lots of things. To me ii'S a credit to

the inherent strength of the people who were in IBM that

so many of them were able to make the transition. It's

one of the most remarkable things that happencd.20

Reengilleerillg Global FUllctiolls and Processes

As cost cutting got underway, Gerstner also
focused the organization on becoming "One IBM"
in terms ofhow the company operated. In late 2003,
Gerstner assigned each member of the Corporate
Executive Committee (CEC) responsibility
for a functional reengineering project (e.g.,
procurement, product development, sales). He
set two priorities for these projects: (I) Get cost
out as quickly as possible; and (2) "clean-sheet"
the process and redesign it for global use. The
redesigned processes would form the foundation
for sustained cost competitiveness and best-in­
class operations as the company embarked on
the growth phase of its transformation. Unwieldy
executive governance structures and processes
were removed, and Gerstner made it emphatically
clear that senior executives were unambiguously
accountable for making sizable and sustainable
improvements in their assigned processes.

20 "The Customer Drives Everything," Maclean's, December
16, 2002.
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EXHIBIT 4 IBM Corporate Values

SoUTl'e: Company document".

1969 to 1993

IBM Basic Beliefs developed by Thomas J. Watson, Jr.
An organization, like an individual, must build on a bedrock of sound beliefs if it is to survive and
succeed. It must stand by these beliefs in conducting its business. Every manager must live by these
beliefs in the actions he (or she) takes and in the decisions he (or she) makes. The beliefs that guide IBM
activities are expressed as IBM Principles.

Respect for the Individual
Our basic belief is respect for the individual, for his (or her) rights and dignity. It follows from this
principle that IBM should:

• Help each employee to develop his (or her) potential and make the best use of his abilities.
• Pay and promote on merit.

Maintain two-way communications between manager and employee, with opportunity for a fair hearing and
eqUitable settlement of disagreements.

Service to the Customer
We are dedicated to giving our customers the best possible service. Our products and services bring profits
only to the degree that they serve the customer and satisfy his (or her) needs. This demands that we:

Know our customers needs and help them anticipate future needs.
Help customers use OUf products and services in the best possible way.
Provide superior equipment maintenance and supporting services.

Excellence Must Be a Way of Life
We want IBM to be known for its excellence. Therefore, we believe that every task, in every part of the
business, should be performed in a superior manner and to the best of our ability. Nothing should be
left to chance in our pursuit of excellence. For example, we must:

lead in new developments.
• Be aware of advances made by others, better them when we can, or be willing to adopt them whenever they fit

aUf needs.
• Produce quality products of the most advanced design and at the lowest possible cost.

Managers Must Lead Effectively
Our success depends on intelligent and aggressive management which is sensitive to the need for
making an enthusiastic partner of every individual in the organization. This requires that managers:

Provide the kind of leadership that will motivate employees to do their jobs in a superior way.
Meet frequently with all their people.

• Have the courage to question decisions and policies; have the vision to see the needs of the
company as well as the division and department.
Plan for the future by keeping ao open mind to new ideas, whatever the source.

Obligations to Stockholders
IBM has obligations to its stockholders whose capital has created our jobs. These require us to:

Take care of the property our stockholders have entrusted to us.
• Provide an attractive return on invested capital.

Exploit opportunities for continuing profitable growth.
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EXHIBIT 4 IBM Corporate Values (Col/fil/I/ed)

Fair Deal for the Supplier
We want to deal fairly and impartially with suppliers of goods and services. We should:

Select suppliers according to the quality of their products or services, their general reliability,
and competitiveness of prices.

• Recognize the legitimate interests of both supplier and IBM when negotiating a contract; administer such contracts
in good faith.
Avoid suppliers becoming unduly dependent on IBM.

IBM Should Be a Good Corporate Citizen
We accept our responsibilities as a corporate citizen in community, national, and world affairs; we serve
our interests best when we serve the public interest. We believe that the immediate and long-term
public interest is best served by a system of competing enterprises. Therefore, we believe we should
compete vigorously, but in a spirit of fair play, with respect for our competitors, and with respect for the
law. In communities where IBM facilities are located, we do our utmost to help create an environment
in which people want to work and live. We acknowledge our obligation as a business institution to help
improve the quality of the society we are part of. We want to be in the forefront of those companies
which are working to make our world a better place.

Source: Company documenls; and R. D. Austin and R. L Nolan, IBM TIlrJ1anJul1(/(1 lBS No. 600-0(8).

1993 to 2002

Gerstner's Eight Operating Principles

• The marketplace is the driving force behind everything that we do.
At our core, we are a technology company with an overriding commitment to quatity.

• Our primary measures of success are customer satisfaction and shareholder value.
• We operate as an entrepreneurial organization with a minimum of bureaucracy and never-ending focus on

productivity.
We never lose sight of our strategic vision.

• We think and act with a sense of urgency.
• Outstanding dedicated people make it all happen, particularly when they work together as a team.
• We are sensitive to the needs of all employees and to the communities in which we operate.

Source: Company documenls; and L M. Applegate. el al . IBM~· Decade o/Tnms/imll{/firl/!,· Uniting Visio/l and lililies (11135 No. 805-132).

2003 to Present

IBM Values Developed by IBM Employees during "Values Jam"
IBMers Value: Dedication to every client's success.
lBMers are passionate about building strong, long-lasting client relationships. This dedication spurs us to

go "above and beyond" on our clients' behalf.
IBMers are focused on outcomes. We sell products, services, and solutions, but all with the goal of

helping our clients succeed, however they measure success.
IBMers demonstrate this personal dedication to every client, from the largest corporation and

government agency to the startup and neighborhood market.
Every IBMer, no matter where he or she works, has a role in client success. It requires the full spectrum

of IBM expertise.

(continued)
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EXHIBIT 4 IBM Corporate Values (Col/til/I/et!)

IBMers Value: Innovations that matter for our company and the world.
lBMers are forward thinkers. We believe in progress, believe that the application of intelligence, reason,

and science can improve business, society, and the human condition.
IBMers love grand challenges, as well as everyday improvements. Whatever the problem or the context,

every lBMer seeks ways to tackle it creatively-to be an innovator.
IBMers strive to be first-in technology, in business, in responsible policy.
IBMers take informed risks and champion new (sometimes unpopular) ideas.

IBMers Value: Trust and personal responsibility in all relationships.
IBMers actively build relationships with all the constituencies of our business-including clients, partners,

communities, investors, and fellow IBMers.
IBMers build trust by listening, following through, and keeping their word.
IBMers rely on our colleagues to do the right thing.
IBMers preserve trust even when formal relationships end.

Initial efforts were targeted at core processes
such as procurement, manufacturing, new-product
development, information technology, research,
human resource management, and finance.
Donofrio, the CEC executive responsible for
reengineering new product development and
manufacturing, explained:

The first step in our financial, cultural, and business

transformation was to drive common processes across all

of our businesses. In our hardware businesses, we looked

across all of our projccts and found that our time to market

was much longer than that of our competitors; in fact, in

ovcr 30% of our projects, we were more than twice as slow

in getting our products to market and our costs wcre ovcr

twicc as high. To address these problcms, we developed a

standardized ··e,ent...<friven" product development process

that we applied to all of our new product development

activities across the corporation. The process specified a

standard approach to product development and a stagcd

invcstment model that was linked to performance within

and across stages. As a result of the new process and

standards. we cut developmcnt cxpcnse by over 50 percent

and dccreased ncw product development time by 67

percent. Even as new product quality improved, total costs

per year were reduced by over $1.6 billion." l

Similar reengineering activities were also taking
place in other portions of the supply chain. Kathy
Colucci, who in the early 2000s was vice president

21 Author interviews, August 2003 and December 2004.

of Finance, Integrated Supply Chain, explained
how procurement, logistics, and fulfillment
processes were standardized and streamlined to
enable IBM to go to market as "One IBM":

In 1995. each of our kcy brands handled its own

procurement, logistics. and fulfillment activities. As

a result, we had silos of these activities all over the

company. During 1994 <lnd 1995, wc began to rccnginccr

and standardizc thege activities. lflhere was someonc on

the outside that could perform the activity befter, faster,

and cheapcr than us, we outsourced the physical activity

and kept the strategy, planning, and management. For

example, in logistics, wc now handlc all of the planning

and management centrally. but we olltsource all ofthc

warehousing and distribution to a third-party partner.

In addition. given our decision to move away from

competing with entcrprise application software vendors

[explained later in the case]. we decided to partner with

SAP. PeopleSoft. and Siebel and use the same software

intcmally as our customers usedY

Within one year of reengineering procurement
processes, costs wcre down 20 percent and the
time needed to complete and confirm supply
orders had decrcased from an average of 48 hours
to 2.5 hours. By 2000, 94 percent of goods and
services, representing $4.3 billion, wcre procured
online from 24,000 worldwide suppliers at a cost
savings of over $370 million annually. And even

22 Author interview, January 2004.



as year-over-year growth in procurement volume
increased by 60 percent between 1999 and 2000,
no new staIT were addcd. (See Appendix for a
summary of benefits due to cost-cutting and
reengineering efforts.)

Waking Up to the Internet
By the end of 1998, about a quarter or[IBM 's] $82
billion in revenues was Net related. How did a company

that had lagged behind every computer trend since the

mainframe catch the Internet wave?

Galy Hamel. 200/-'3

As IBM's cost structure improved, Gerstner and the
senior team sought a unifying strategic vision to
serve as a platform to reignite growth and industry
leadership. As part of an early effort to rebuild
the IBM brand around the "One IBM" theme, in
June 1993, Gerstner hired Abby Kohnstamm as
senior vice president of marketing. One of the first
programs that she oversaw was IBM's sponsorship
of the 1994 Winter Olympics in Lillehammer,
Norway.24 Intended to demonstrate IBM's renewed
technology leadership, IBM's Olympic Web site also
drew internal attention to the fact that the Internet
promised much more than marketing. A grassroots
Web movement within the company was soon
channeled into a corporate strategy. (See Exhibit 5
for a description of how a bottom-up groundswell
launched a strategy revolution in IBM.)

In November 1995 Gerstner announced
'Ie-business" as IBM's strategic vision. His
message, which in the early days of the Internet
was considered revolutionary, was that the

23 Gary Hamel, "Waking Up IBM: How a Gang of Unlikely
Rebels Transformed Big Blue," Harvard Business Review
OnPoint, 2001, p. 6. This section draws on the information
in this article.

241n May 1994, Kohnstamm, who had worked with
Gerstner at American Express, in what The New York Times
called "the largest shift in advertising history," reallocated
all of IBM's advertising budget of approximately one-half
billion dollars from an assortment of 40 different agencies
to a single agency, Ogilvy and Mather Worldwide. By the
end of 1994, the team had launched the award~winning

"Solutions for a Small Planet" campaign, which captured
the One IBM theme.
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Internet is not just aboul browsing the Web and
markcting to consumers. The killer application,
Gerstner argued, would be business-to-business
e-commerce in which the Internet and its associated
technologies would become embedded within the
way companies conduct business. The Internet
was not about personal computers, either, he said.
It was about a shift to network computing that
would require increasingly powerful computers­
called servers-that were capable of handling
massive analytical and information processing
tasks (see Exhibit 6).

While the decision to focus IBM's future strategy
on the [nternet went contrary to conventional
industry wisdom at the time, 'Ie-business" was a
rallying cry that resonated with IBMers. In his
autobiography, Gerstner commented:

The concepl of e-business galvanized our workforce and

created a coherent context lor our hundreds of products

and services. The V(lst new challenges of networked

computing reenergized 113M research and triggered a new

golden agc ofteehnieal (lchievement tor the company. Most

important, the investment did what we wanted to do at the

outset-reestablish IBM's leadership in the industry.25

The e-business strategy triggered a cascade
of decisions through the remainder of Gerstner's
watch with regard to which products and
businesses to exit, what to enhance, and what to
acquire. Gerstner made enormous investments in
Internet products and services at a time when few
executives of major companies had put the words
"Internet" and "strategy" together. (See Exhibit 7
for a summary of key acquisitions and divestitures
between 1994 and 2003.)

One implication of this new focus was the
increased importance of "middleware," which
provided the tools and technology that served as the
interconnections-the glue-between disparate
and distributed data sources, applications, and
computers. The shift from software applications
to middleware prompted the major acquisition of
Lotus Development Corporation for $3.5 billion in

25 Lou Gerstner, Who Says Elephants Can't Dance? Inside
IBM's Historic Turnaround (New York: Harper Business,
2002).
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EXHIBIT 5 Gary Hamel's Summary of How a "'Gang of Unlikely Rebels Woke Up IBM"

Source: G. II~mcl. "W~king Up IBM: How a Gang of Unlikely RcbclsTmnsformcd Big Bille:' H(/rl"llnI8I1.1"III£'~.I"Review. July Allgusl 2000

Establish a point of view. In a world of people who stand for nothing more than more of the same, a
sharply articulated point of view (POV) is your greatest asset. It's a sword that lets you slay the dragons
of precedent. It's a rudder that lets you steer a steady course when others are blown about by fad and
whim. And it's a beacon that attracts those who are looking for something worthy of their allegiance.
A powerful POV is credible, coherent, compelling, and commercial. To be credible, it must be founded
on unimpeachable data. To be compelling, it must speak to people's emotions, telling them why your
cause will make a difference in their world. To be commercial, it must have a clear link to the bottom line.

Write a manifesto. It's not enough to have a POV; you have to be able to pass it on, to infect others
with your ideas. Like Thomas Paine, whose Common Sense became the inspiration for the American
Revolution, you have to write a manifesto. It doesn't have to be long, but it must capture people's
imaginations. It must paint a picture of what is and what is coming that causes discomfort. And it must
provide a vision that inspires others.

Create a coalition. You can't change the direction of your company all by yourself. You need to build
a coalition, a group of colleagues who share your vision and passion. It's easy to dismiss corporate
rebels when they are fragmented and isolated. But when they present themselves as a coordinated
group, speaking in a single voice, they cannot be ignored. And remember, as you struggle to attract
recruits to your cause, you will have an advantage over top management. Your army will be made up of
volunteers; theirs will be composed of conscripts. Conscripts fight to stay alive; volunteers fight to win.

Pick your targets. Sooner or later, a manifesto has to become a mandate if it's going to make a
difference. The movement has to get the blessing of "the suits." That's why activists always identify and
target a potential champion-an individual or a group of people that can yank the real levers of power.
Ultimately, the support of senior management is the object of your crusade. Make an effort to understand
them-the pressures they face, the objectives they have to fulfill. Find some who are searching for help
and ideas, and go after them. If necessary, bend your ideals a bit to fit their goals. And don't forget that
leaders are often more receptive to new thinking than are the minions who serve them.

Co-opt and neutralize. Some activists further their causes by confronting and embarrassing their
adversaries. Such tactics may work in the public sphere, but in a business setting they'll probably get
you fired. You need to disarm and co-opt, not demean and humiliate. To win over IBM's feudal lords,
john Patrick constructed a set of win-win propositions for them: Lend me some talent, and I'll build
a showcase for your products. Let me borrow a few of your top people, and I'll send them back with
prototypes of cool new products. Reciprocity wins converts; ranting leaves you isolated and powerless.

Find a translator. Imagine how a buttoned-down dad looks at a daughter who comes home with
green hair and an eyebrow ring. That's the way top management is likely to view you and your co­
conspirators. And that's why you need a translator, someone who can build a bridge between you and
the people with the power. At IBM, John Patrick was a translator for Dave Grossman. He helped the top
brass understand the connection between the apparent chaos of the Web and the disciplined world
of large-scale corporate computing. Senior staffers and newly appointed executives are often good
translator candidates-they're usually hungry for an agenda to call their own.

Win small, win early, win often. None of your organizing efforts is worth anything if you can't
demonstrate that your ideas actually work. You need results. Start small. Unless you harbor kamikaze
instincts, search for demonstration projects that won't sink you or your cause if they should fail-for
some of them will fail. You may have to put together a string of successful projects before top
management starts throwing money your way. You have to help your company feel its way toward
revolutionary opportunities, step by step. And as your record of wins gets longer, you'll find it much
easier to make the transition from an isolated initiative to an integral part of the business. Not only will
you have won the battles; you will have won the war.
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EXHIBIT 7 Acquisitions and Divestitures (1994-2003)

Source: (ompnny document,.

Divestitures 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Hardware 1 3 1 3 3 12 7 5 9 7
Software 0 0 0 1 4 0 2 1 1 0
Services 0 0 2 2 9 6 9 4 4 4
Financing 1 1

Acquisitions 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Hardware 0 0 2 0 2 2 2 0 0 0
Software 0 4 9 4 4 4 4 1 6 5
Services 0 5 7 8 9 12 7 4 4 1

EXHIBIT 6 IBM's Network Computing Vision

Source: AUlhor. Pielurc~ in lhb c.lhibit .... ere downloaded from Photo.com (O\I-ned by AriTod'I). a Mlrn.idiary orJllpller Imagc~. Inc.), July 15. 2()().J
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1995, which provided a collaborative messaging!
middleware platform. The S700 million acquisition
of Tivoli Systems filled the distributed systcms
dcvelopment and management software void.

Another significant implication of the shift
to an e-business strategy was the possibility of
neutralizing the advantage ofany specific operating
system, network, software application, or hardware
platform by shifting focus from proprietary to
open technology. Under this scenario, rather than
providing a proprietary industry platform (as
it did with the S/360), IBM would provide the
integration point. This realization implied that
IBM's hardware product organizations nccded
to become best-in-class or risk obsolescence.
More importantly, it freed the company from
having to compete in every product category.
Instead of funneling resources and energy into
competing in categories in which its offerings
were weak, IBM could partner with best-in-breed
providers to meet the needs of its customers. Thus
IBM, the company most identified with the word
"proprietary," turned its back on the past and its
face toward "open standards."

The shift to providing the integration glue
within an open networked platform also had
implications for the importancc of IBM's services
units. By shifting resources and attention to
services, by 2000, IBM Global Services (IGS) had
grown to be the world's largest IT consulting and
Web services organization, providing 38 percent
of IBM's $88.4 billion revenue, compared with
only 16 percent less than 10 years before."

"Fifty percent of the $1 trillion opportunity
[from the Internet] comes from services," Gerstner
explained in 2000. "It dwarfs the other catcgories,
and in that business we lead across the world.""
While vendor independence was sometimes an

26 Gerstner picked Sam Palmisano to run rGS from 1996
to 1999. "Services is the part of the business that saved
Gerstner's job. Palmisano is the guy who made it work:'
said The Wall Street Journal reporter William Bulkeley.
"rBM's Next CEO May Be the One to Bring Change." The
Wall Street Journal Europe, May 22, 2001.

27 Fuscaldo, "IBM Chairman Gerstner Calls 2000 a Good
Year for Big Blue," IBM press release, 2000.

issue for customers, IBM's technical expertise
was also a strong drawing card. Fueled by record
growth in the sale of Internet-related services and
associated hardware and software, in 2000, IBM
reported record sales ($85.1 billion) and profits
($8.1 billion). More importantly, the passion
that had come from surviving its "near-death
experience" and then riding the wave of what many
in the company were beginning to call the "next
big thing" captured the imagination and focused
the energy of a demoralized workforce looking for
a reason to reengage in building for the future.

Organizing for Growth2•

[n Scptcmber 1999, Lou Gerstner, who was then IBM's

chairman and CEO, was working at home on a Sunday.

Reading a monthly report. Gerstner found a line buried

deep, saying that pressures in the current quarter had

forced a business unit to cut costs by discontinuing its

efforts in a promising new area. Gerstner, a temperamental

type, was incensed. Ilow oRen did this happen?

Fas/ C(}lIIfX1f1}~ lOOP'

By September 1999, IBM had achieved financial
stability with steady revenue growth. But at
only 5.7 percent, this growth was well below
the red-hot technology industry average. When
Gerstner learned that funding for one of his key
new-business initiatives in Life Sciences had been
cancelled by line management in order to contain
short-term costs, he "blew his stack." As head of
corporate strategy, Harreld was given the task of
looking into whether other promising new growth
businesses were being abandoned. "I found a
similar pattern across the board," he said,30 and
then Harreld set about documenting the problem
with detailed case studies. While IBM had plenty
of great ideas and inventions-in fact, IBM
Research was granted more patents each year than
any other company in the world-Harreld found

ZlI This section draws on D. Garvin and L. levesque,
"Emerging Business Opportunities at IBM (A)," HBS Case
No. 304-075.
29 A. Deutschman, "Building a Better Skunk Works," Fast
Company, March 2005, p. 68.
30 Ibid.



that managcrs had a difficult time launching and
growing new businesses that would commercialize
these inventions and exploit growth opportunities
arising in the marketplace.

Harreld's research showed that the majority
of IBM employees focused on selling current
products, serving current customers, and executing
current operations. In fact, the focus on flawless
execution and short-term results had intensified
under the ruthless cost cutting necessary to survive
during the 1990s. In addition, while common
operating processes were enabling improvements
in achieving the goal of "One IBM" in its current
businesses, the innovation process continued to
be focused within the silos of existing lines of
business. "If we attempted to start a potential
business and it didn't fall within a natural line
of business, it was hard to develop," Paul Horn,
senior vice president of Research, recalled."

A corporate venture fund that had been
established to support internal growth oppOltunities
had also proved problematic. "We called it bowling
for dollars," Harreld said, "because managers from
[lines of business] tried to fund ideas with loose,
back-of-the-envelope business plans."" The lack of
experienced entrepreneurial leadership and processes
caused most of these new IBM businesses to fail.
(See Exhibit 8 for a summary of the study findings
on causes of new-business failure at IBM.)

As part of his research on best practices for
commercializing innovation, Harreld came across
a book entitled The Alchemy of Growth, J3 which
advocated dividing a company's portfolio of
business initiatives into three "horizons." Horizon
I (H I) businesses were mature and well established
and accounted for the bulk of profits and cash
flow; Horizon 2 (H2) businesses were on the
rise and experiencing rapid, accelerating growth;
and Horizon 3 (H3) businesses were emerging
and represented the "seeds of a company's
future strategy." Each horizon required different

31 D. Garvin and L. Levesque, "Emerging Business
Opportunities at IBM (A)," HBS Case No. 304-075, p. 2.

32lbid.

33 M. Baghai et aI., The Alchemy of Growth (Reading, MA:
Perseus Press, 1999).,
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leadership and governance, a different approach
to defining and exccuting strategy, a different
way of organizing and managing, different
types of people, culture, and incentives, and a
different approach to financing (see Exhibit 9).
Harreld and his colleagues concluded that IBM's
difficulties were largely the result of trying,
unsuccessfully, to apply a single approach to
organizing and leading-one that was designed
for large established businesses-to its high­
growth and start-up businesses.

Defillillg a New Approach to Illllovatioll at IBM

Over the next few months, Harreld worked with
the IBM business leaders to categorize IBM's
businesses as HI, H2, and H3. While it was fairly
straightforward to identify current businesses and
then categorize them as either mature or high
growth based on historical revenue trends and
industry forecasts, executives recognized that, in
the turbulent high-tech industry, the assumptions
behind these forecasts could be wrong and would
need to be continuously monitored. This job fell to
the Corporate Strategy group.

Even more problematic, however, was the selection
of H3 businesses, which would be designated as
Emerging Business Opportunities (EBOs) and the
decision of where in the organization to allocate
leadership and authority for these EBOs. On the
one hand, many argued that EBOs should represent
cross-business initiatives and should be managed
at the corporate level under the watchful eye of the
Corporate Executive Committee (CEC). But others,
like John Thompson-a 34-year veteran of IBM­
believed that a fully centralized EBO model would
make it tough to transition EBOs back into the
divisions once they reached the growth stage and
would also make it tough to gain the cooperation
of business unit line managers--especially when
pursuing opportunities that crossed lines ofbusiness.
"Just when you need cooperation," he explained,
"the white corpuscles from the existing businesses
come out to protect their resources and try to kill
the new effort."J4 After much debate, the CEC

l4 D. Garvin and L. Levesque, "Emerging Business
Opportunities at IBM (A)," HBS Case No. 304-075, p. 5.
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EXHIBIT 8 IBM Root Cause Analysis of New Business Failure during Late 19905 at IBM

Source: Adapted rrom D. Gap, in and L. lc\e-.quc. "Emergmg BusillC';5 Opponunllic~ alIBM fA):· IillS Case No. 304.(175. pp. 3 and 4

1. Our management system rewards execution directed at short-term results and does not place
enough value on strategic business building.

2. We are preoccupied with our current markets and existing offerings.
3. Our business model emphasizes sustained profit and earnings per share improvement rather than

actions to move into higher-growth/higher-price-to~earnings-ratio businesses.
4. Our approach to gathering and using market insights is inadequate for emerging markets,

technologies, and businesses.
5. We lack established disciplines and processes for selecting, experimenting, funding, and terminating

new business growth.
6. Once identified and funded, many IBM ventures fail due to poor execution.

decided that a centralized model would perpetuate
the organizational silos that they had been working
so hard to break down. Rallying behind the "One
IBM" vision and values that had helped pull together
the company during crisis, the CEC decided to
organize EBOs to ensure corporate guidance and
oversight while maintaining business unit line
manager authority and accountability. In doing so,
IBM sought to build innovation capabilities where
they were needed in the divisions, focus business
leaders on managing different business horizons,
and ensure a smooth transition for successfu I
EBOs into their ultimate business "home." More
importantly, when EBOs required cross-business
unit cooperation, CEC oversight would shine a
spotlight on critical areas of need and would enable
IBM's senior executives to work with business unit
leaders to solve the organizational problems that
made cooperation difficult.

Recognizing that strong corporate leadership
would be required to ensure "corporate guidance
and oversight," in July 2000, Gerstner promoted
Thompson from SVP and Group Executive of
the Software Division to vice chairman and
"EBO czar." Gerstner also moved the Corporate
Strategy group (led by Harreld) and the
Corporatc Technology and Manufacturing group
(led by Donofrio) to report to Thompson. Thc
appointment of Thompson, a respected strategist
and operating executive who deeply understood
IBM and its technology, signaled to everyone
in the eompany that Gerstner meant business.

Not only had Thompson led many of IBM's core
software. hardware, and services businesses, he
had also led various cross-business initiatives and
was currently responsible for its Life Scienees
business-which had been selected as one of
the initial EBOs. While Thompson was the only
IBM executive devoted full-time to the EBO
initiative, both Harreld and Donofrio and their
respective units devoted a percentage of their time
to ensuring the success of the EBOs.

Initially, seven key business opportunities were
designated as EBOs. The criteria for selecting
these opportunities included: the need for cross­
business cooperation and resources; the maturity
of the business plan and strategy (e.g., key market
and technology risks appeared manageable and
expertise was available to build the first offering
and take it to market); the forecasted size of the
market; and the potential for generating over
$1 billion in three to five years." By 2003, the
number of EBOs had grown to 18 and they
addressed both new technology products (e.g.,
grid computing, blade servers, Linux. pervasive
computing) and new markets (e.g., life sciences,
digital media). (Scc Exhibit 10.)

Under Thompson, the corporate EBO process
functioned effectivcly but relatively informally for
its first two years. In addition to "evangelizing"
the need for a commitment to innovation and
growth and for developing different management

l5 Author interview, February 2004.
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EXHIBIT 9 Three Business Horizons Require Different Organizational and Leadership Models

Source: AtllhOf. Adapled from D. Garvin and L. Lcvesquc. "Emcrging Bu~mc~sOpporlunillcs allUM (Aj:'IH3S Case No. 304--Q7S. p. 22 and from M. Ilaghal Cl al..
AlclJem.l 01 C,vlI'lh. "rueth'uJ blsightsJQr Buildwg £I/dllrmg £II/erpnse_~ (NC\\ York: l'erscuJ; Books Group. 2000).

Horizon

H2 Rapidly Growing
Issue Hl Mature Businesses Businesses H3 Emerging Businesses

Time Horizon • Short term • Medium term • Long term

Focus • Extend and defend • Build emerging • Identify disruptors and
core business businesses industry trends

• Increase productivity • Scale businesses, • Analyze opportunities and
and profit increase market share prioritize investments in
contribution • Expand into new promising new ventures

• Low uncertainty/risk products and markets to • Experiment to reduce risk
leverage opportunity and uncertainty

• Medium uncertainty/risk • High uncertainty/risk

Profit Impact • Invest to reduce • Investment to accelerate • Invest to create future
costs and generate and sustain growth high-growth businesses
immediate-term cash • Substantial profits may • IBM invests in emerging
flow be 4-S years in the businesses that have the

• High profit margins future potential to grow to $1 B
will eventually flatten • Evaluate potential to or more in revenues within
out and decline replace or complement 3-5 years

mature business core

Key Challenge • Revenue and profit • Build the business and • Managing uncertainty
growth through scale quickly in technology/product
incremental sales, • Manage double- and development, market
line extensions, and triple-digit growth and adoption, access to
operating efficiencies increased complexity resources (e.g., people,

• Spot and respond to • Scale organization as partners, cash, materials),
disruptors business scales and implementation

• Assembling resources and
deploying effectively

• Managing targets and
milestones that cannot be
set with precision

Planning • Annual budgets and • Business·building • Decisions on opportunities
Output and plans strategies to explore
Timing • Short-term tactical • Business plans for • New venture financing

plans scaling existing (staged commitments

• Annual budgets with businesses and based on uncertainty)
quarterly or monthly expanding into adjacent • Project-based metrics and
reviews of tactical products and markets timelines
plans • Annual budgets with • Quarterly budgets with

quarterly reviews and weekly reviews and
updates updates
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EXHIBIT 9 Three Business Horizons Require Differcnt Organizational and Leadcrship Models (Collliulletl)

Horizon

HZ Rapidly Growing
Issue Hl Mature Businesses Businesses H3 Emerging Businesses

Type of People Operators Business Builders Entrepreneurs
• Deep functional • General management • Expertise in turning ideas

and/or industry expertise into opportunities into
expertise • Motivated to grow and businesses

• Strong drive to scale • Motivated to create new
consistently meet • Top line focused businesses
short-term plans • Execute to short· and • Able to manage risk and

• Disciplined medium-term plans ambiguity
execution • Creativity with discipline

Talent • Create personal • Provide accountability • Provide psychological
Approach consequences and authority; reward rewards: recognition

for near-term growth and risk of ideas, freedom to
performance management experiment and explore
including dear • Provide opportunity to • Provide career advantage:
penalties for participate in upside opportunity to satisfy
underperformance (e.g., equity, cash intellectual curiosity while

• Impose "no bonuses) and to build also providing the option
excuses" and leave a legacy to become Horizon 2
management style business builders

Measures • Traditional budgets • Capital efficient • Project-based milestones
and controls profitable growth • Future options value

• Profit • Market share gains • Success in moving

• Return on invested • New customer through innovation
capital acquisitions stages: Idea to

• Costs • Capital investment Opportunity; Product
• Productivity or efficiency Development to Launch;

efficiency • Expected net present Launch to Sustainability:
value Growth and Evolution

Corporate • Review, monitor • Invest in business • Identify opportunities,
Behaviors • Set and monitor growth build teams and provide

targets • Address problems in funding; support
• Provide budget scaling and exploiting experiments and learning

based on plans opportunities to • Support transition to HZ
expand products and • Develop innovation
markets culture and capability

• Closely monitor
viability and risk
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EBO IBM Business Unit Comments

Source: Author ba.ed on d:lla ,ul"l"hcd try IBM

Outgrowth of life Sciences

Outgrowth of Pervasive
Computing

<$2 billion in revenues by 2005

<$2 billion in revenues by 2005

In H2 but not yet $1 B in revenues

In H2 but not yet $1 B in revenues

In H2 but not yet $1 B in revenues

In H2 but not yet $1 B in revenues

In H2 but not yet $1 B in revenues

<$1 billion in revenues by 2005

<$1 billion in revenues by 2005

<$1 billion in revenues by 2005

In H2 but not yet $1 B in revenues

In H2 but not yet $1 B in revenues

In H2 but not yet $1 B in revenues

In H2 but not yet $1 B in revenues

In H2 but not yet $1 B in revenues

Dropped

Dropped

Dropped

Sales and Distribution

Sales and Distribution

Software Group

IBM Global Services

Systems and Technology Group

IBM Global Services

Systems and Technology Group

Systems and Technology Group

IBM Global Services

Systems and Technology Group

Sales, Marketing, and
Distribution

Sales, Marketing, and
Distribution

Sales, Marketing, and
Distribution

Systems and Technology Group

Software Group

Software Group

Systems and Technology Group

Software Group

Software Group

Systems and Technology Group

IBM Global Services

Retail on demand

Information-based Medicine

Sensors and Actuators

Linux

Pervasive Computing

Autonomic Computing

Blade Servers

Business Process Integration

Dynamic Workplace

Engineering and Technical
Services

Flexible Hosting Services

Grid Computing

learning Solutions

STI Cell

Storage Software

**eMarkets

**Network Processes

**Product Lifecycle
Management

New H3 Emerging Business Opportunities (launched between 2001-2005)

Brazil, Russia (+ Eastern! Emerging Geographies BRIC nations grew 50 percent
Central Europe), India, China during 2003 and contributed over

$3 billion in revenues

Original H3 Emerging Business Opportunities (launched between 1999 and 2001)
(by 2003, all except those marked with an ** had transitioned to H2

and been integrated into IBM lines of business)

Life Sciences

Business Transformation
Consulting

Digital Media

EXHIBIT 10 Evolution of IBM Emerging Business Opportunities (EBOs) betlleen 1999 and 200S



32 In/roduc/ion

processes, the core activity was a monthly review
of each EBO. Fashioned on the company's
traditional business review process, each EBO
leader, accompanied by his or her division head,
met with Thompson, Harreld, and Donofrio to
report progress, discuss plans, and solve problems.
But unlike traditional IBM reviews, which
focused on financial performance versus plan,
these sessions were intended to verify and refine
business plans and to measure the progress made
as the EBO moved through the innovation process.
Although efforts were made to identify expenses
and revenues for each EBO, most questions
during the meeting-and most of an EBO leader's
compensation-revolved around clarifying
assumptions and risks and assessing progress
against key project-based milestones. Success
against these project-based milestones could
include clarifying market demand and willingness
to pay by interviewing key customers or reducing
technology risk by completing a key phase of the
product development process. (See Exhibit I I
for a summary of kcy categories of risk and
uncertainty during early phases of the innovation
process and approaches and project-based metrics
for managing them.)

With Thompson's retirement in 2002, Harreld
and the Corporate Strategy group assumed formal
responsibility for the EBO process. Harreld
added staff to his group to provide expertise and
leadership in project management, marketing,
strategy, and analytics, and began to formalize
systems and processes. Monthly and quarterly
reports to senior management were refined and
EBO leader forums for sharing best practices
were established. At the same time, Donofrio
redefined IBM's product-development process to
accommodate the more uncertain and experimental
approach required to launch and grow EBOs. By
2003, IBM had developed a new management
system that clarified how businesses transitioned
from EBO through high growth and maturity.

ERO Progress

Tn 2002, Harreld promised the board that EBOs
would add two points in incremental revenue

growth by year-end 2003 and, as 2003 results
came in, he kept his promise. Of the original 18
EBOs, Life Sciences and Business Transformation
Services had become $1 billion businesses with
the latter growing over 30 percent during 2003,
Digital Media grew 60 percent to S1.7 billion in
revenue, Linux grew to over $2 billion in revenue
and Pervasive Computing generated more than
$2.4 billion in revenues. Three additional EBOs
(blade servers, flexible hosting services, and
storage software) doubled their revenues. Along
the way, new EBOs were being developed­
many of them around emerging markets and,
during 2003, China, India, Russia, and Brazil had
generated $3 billion in revenue, which represented
double-digit annual growth.

As the number of EBOs requiring corporate
oversight and guidance grew to 18 and, at one
point, topped 25, Corporate Strategy resources
became strained. Three EBOs were dropped
because early results suggested that the business
models were not sustainable. Given that 15 of
the EBOs had entered or were entering the high­
growth phase, Harreld considered whether it was
time to transition them into an H2 management
system and to integrate them fully into the business
divisions. He was concerned, however, because
some of the EBOs, which were growing revenues,
still faced execution issues and still required
investment. Harreld was also concerned about
the strategy he should employ for restocking the
pipeline of EBOs:36

Basically, we're out there exploring all the time, listening.

trolling for ideas. trying to find out whalthc next big

thing is.... Not every weB you drill yields oil. We're

going 10 place a lot of bets and be in a position to

capitalize early. or get out early. It was really hard to

teach ourselves to focus, but we said, "We've only got

so mueh energy, people, and money...." Believe me. it

takes a rare mix of expertise. guts. and discipline to place

your bet on only a few things-not everything-and

then to make it \\fOrk and build from there. But that's the

only way to grow a new business--onc play at a time.

Otherwise, you end up chasing everything and wind up

with nothing. One thing we have done to help maintain

36 Author interview, January 2004.



Source: AUlhor, For rurth("r inronmlliollloCe GO'<mdarnJ3n amI Tnmblc. 'Slratcgic InnO\alion and Learning:' \ffT SffNlII MIJIIUgt'/II1'1II R('nt'M: Winter 2()()..f

/ntmdllClioll 33

EXHIBIT 11 Dealing with Risk and Uncertainty

• Identify the level of uncertainty in different activi­
ties involved in developing the product
Experiment to reduce uncertainty and add time to
enable experimentation

• Develop project plans and milestones that take
into account levels of uncertainty and the need
to cycle back or even drop the product
Develop operating processes and controls required
to launch and grow the business
Sample Project-Based Metrics

• Report on technology development process and
success in reducing uncertainties

Sample Approaches and Project-Based Metrics

Conduct market research and focus groups
Talk with industry experts and analysts
Review market research reports
Identify early adopters and work with them on
developing new offerings
Develop education and training that will be need­
ed to ensure adoption and use
Sample Project-Based Metrics

• Report on market size, growth, and segmentation
• Decisions on entry target markets

letters of agreement with early adopter customers

• Attract key product and market development
experts and partners
Identify information needs and find sources of
information needed to reduce uncertainty

• Attract and gain commitment from project leaders
and sponsors

• Identify window of opportunity and translate into
a project timeline that reflects market and technol­
ogy timing while also providing slack based on
uncertainty

• Attract financing
Sample Project-Based Metrics

• Number of recruits interviewed for each hire,
recruitment, and development budgets

• level of financing secured and plans for use of financing

• Develop phased project plans, implementation
activities, and deliverables and identify the level of
uncertainty and compleXity at each stage

• Experiment to reduce key areas of uncertainty
• Work with customers to define new business models

Sample Project-Based Metrics
• Progress on completing project mitestones and

deliverables
• Project cost by activity
• Cash flow forecasts and updates

Categories of Risk and Uncertainty

Market/User Adoption Risk and Uncertainty
• How many customers/users will adopt and how

much will they pay?
How long/how hard will it be to adopt and use?
How much time/cost to penetrate?
How effectively (and how soon) will competitors
respond?

• Do we have effective strategic controls?

Technology/Product Risk and Uncertainty
Can we design/build products and operating pro­
cesses?
Do we have effective operating controls?
How long will it take and how much will it cost to
build the products or deliver the service offerings?
Can we attract, motivate, and retain reliable and
affordable suppliers?

Resource Risk and Uncertainty
• Can we attract, motivate, and retain reliable and

affordable employees and partners?
• Do we have the information/expertise we need

when and where we need it?
• Do we have the support/sponsorship/leadership we

need?
• Do we have the time we need and the capacity to

implement?
• Do we have the money we need when we need it?

Implementation Risk and Uncertainty
• Do I understand at the beginning of the project

the implementation process and deliverables?
• How complex is the project? If high levels of com­

pleXity, can I break the project into modules that
can be implemented separately without high coor­
dination costs?
How well do we understand the technology/busi­
ness model? Is the technology and business model
new to us or new to the world?
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our focus is to work with the top \CnlurC capital firms and

refer to them promising ideas th,lt don't seem to be in our

direct linc of sight. Of course, \\c cneourage them to usc

IBM technology to ensure that we seed our technologies

into their products. and we also will serve as advisors or

maybe in"est a little moncy in thc dc"c1opment.

The Next Big Thing
As wc began to recognize what it would mean to fully

cmbraee the Internet and its associated emerging

business opportunities, the answer 10 the question, "Whal

is the next big thing?'" began to COmc into focus.

Jrl'ing WllIdllwsk.l'-Bel'gel: 200/17

In 200 I, Wladawsky-Bergcr-well regarded as
a technology visionary within IBM-gave an
important speech that became a rallying cry for IBM
executives searching for the platform upon which to
build IBM's future vision. In a speech that he called
the "Next Big Thing Speech," Wladawsky-Berger
stated that the industry had reached the limits of
what could be done to make traditional technology
"behave as if it was a network":38

The last decade has been a period of tremendous

technological innovation . .. it's like a series of asteroids

have been hitting thc planet all at once. While many

believe that this technological revolution was confined to

the dol·co1l1 bubble, the more significant advancements

have come during the last few years . ... We are in the

very early stages, as [we seareh for] the next big thing

lhat will propel us forward.

From a technology perspective. making the Internet

into a "virtual computer'" is the next big thing for the

industry and for IBM. This is thc grandest challenge

that thc industry has faced since Ihe design of the

System/360. and we are committcd to 1e.1ding the

industry in defining nOI just the new platform but

also the range of possibilities thai it opens up.

Gerstner agreed that the business opportunities
were staggering in their scope and scale. IBM's
experience in attempting to transform to "One
IBM" provided a glimpsc of both the opportunities
and challenges that IBM's customers would face.

37 Speech given at the IBM Academy, October 2001.

38 Author interview, December 2004, and speech given at
the IBM Academy, October 2001.

Gerstner believed that, while the technology
platform was a critical catalyst, value creation
would demand business innovation on a scale that
most enterprises wcre ill-equipped to handle.

IBM had faced these challenges head on and
had made a commitment to nurturing innovation
and growth while also creating the foundation for
flawless execution of its established businesses.
Executives at IBM believed that these capabilities
would keep the company from spinning out of
control as it had in the early 1990s. Indeed, as
Palmisano took the reins of the company, the dot­
com collapse and subsequent economic recession
caused the IT industry's rapid growth to screech
to a halt. A For/une article stressed the challenges
Palmisano faced: "In early 2000, as Gerstner
began handing him the reins by making him
president and COO, the dot-com bubble burst.
By the time Palmisano became CEO, revenues were
down a whopping $5 billion and still declining.
Palmisano found himself steering a technology
company in the worst tech downturn in history.""
By 2003, however, both revenues and profits,
which had dcclined during 200 I and 2002, bounced
back despite continued industry malaisc. By year­
end 2003, IBM revenues had risen 10 percent to
$89.1 billion (a company record) and net income
was up from $3.6 billion in 2002 to $7.6 billion.
In addition, IBM had capitalized on the backlash
on the accounting industry from scandals at Enron,
WorldCom, and other firms to purchase PwC
Consulting from PricewaterhouseCoopers. PwC
consultants had assisted IBM on their path to

becoming "One IBM," and it was hoped that the
combined business and technology capabilities
could assist IBM's customers on their path to
transformation. Indeed, integrating PwC Consulting
into IBM's Global Services organization had
enabled the company to transition their Business
Transformation Consulting EBO to High Growth,
which helped drive IBM Global Servicc revenues
to $31.9 billion (from $26.8 billion in 2002 and
from $15 billion in 2002).

39 0. Kirkpatrick, "Inside Sam's $100 Billion Growth
Machine:' Fortune, June 21, 2004, p. 98.



As Palmisano considered the opportunities
and threats that IBM faced in the decade ahead,
he recalled the dark days of the early 19905, and
he was committed to not just define strategic
direction for the company but to set a course
that would enable IBM to return to its former
"greatness." Palmisano summed up his vision:-lO

History suggests that a sustained period of growth

is about to begin for the $1.4 trillion information
technology industry. At the same time, new markets

<IfC opening up on its borders. But the rewards will
not be shared equally. Over most of our nearly

1OO-year history, IBM was consistently a company
that outpcrfonncd others in our markets and gener-lted

superior returns. And that was because we were

singularly focused on leading. ilod most often creating

and defining, the high-value spaces in our industry ..

But it's also apparent that. somewhere along the line.

40 S. Palmisano, "Letter to Shareholders, IBM Annual
Report, 2003.
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we became more focused on defending our cxisting

leadership position than on creating the next one. We

wcren't particularly bold or imaginative in gelling into

new markets or de\'c1oping new businesses, products

and services, e,'en when our stratcgic analyses indicated

that something new was coming. And just as important,

we hesitated to reinvent or get out of businesses that

no longer represented high value for either clients or

shareholders. In a word we lost sight of IBM's mission.

ofwhal had always set us apart. Well, wc'vc regained our

focus now. 113M is ;:m innovator-in every dimension of

thai word. We know that IBM and lBMers arc al their

best when they create value that our clients cannot get

from anyone else. That means we will provide leading­

edge technology, services. expertise and intellectual

capital. and will integrate these capabilities for each

client to prmide them with competitive advantage. We

commit to that. We commit to innovating to deliver client

success.
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IBM Transformation (1993-2001): Summary of Benefits
IBM Turnaround: Sample PI"ojects and Metrics

IBM Sample Projects and Operating Metrics Sample Financial Metrics

Leverage Infrastructure: IT Operations

• Decreased data centers from 155 to 11, which
feed into three "mega centers"; developed
single global Internet network to replace 31
incompatible networks

• Shifted to "open source," common standards
for information processing (Linux) and enter­
prise applications (SAP, PeopleSoft, Siebel)

• Redesigned system development process to
enable modular design and reuse

• Decreased number of global applications from
16,000 to 5,200

• 60% reduction in IT professional headcount
• 128 CIOs to 1

• 50% reduction in total cost of ownership for
data center and network operations and inter­
nal enterprise application development and
maintenance

• Direct cost savings in internal IT expenses of
over $2 billion per year beginning in 1997

• Return on invested capital ($100 million
between 1994 and 1996 = less than 1 year)

leverage Infrastructure: Enterprise Support Processes

• Streamlined, integrated, and centralized
IT-enabled enterprise processes (e.g., procure­
ment, enterprise resource planning, human
resources, payroll, finance)

• Selectively outsourced activities and processes
where IBM was not best-in-class (e.g., HR,
physical warehouse, inventory management.
and selected logistics)

• Decreased the number of financial centers
from 67 to 8 and financial applications from
145 to 55

• Decreased the cycle time for accounting close
from 187 to 7 days

• eEnabled then decreased the number of sup­
pliers to 33,000; electronic purchases reached
95%

• Centralized and integrated the supply chain
and outsourced to IBM Global Services;
19,000 employees manage procurement,
inventory, and logistics for over $47 billion in
parts, equipment, and services

• Decreased maverick buying from >35% to
<0.2%

• Supplier quality increased from <85% to
>99%

• Purchase order processing time decreased
from >30 days to <1 day

• $7 billion in direct savings +$2 billion in
cost avoidance per year from supply chain
improvements

• Cash generation increased by $8 billion from
supply chain cost savings

• HR, payroll, finance process costs reduced over
50%, representing almost $1 billion in direct
cost savings per year

• Purchasing expense/revenue ratio decreased
from 3.2% to 1.5%
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IBM Tumaround: Sample Pmjects and Metrics (Continued)

IBM Sample Projects and Operating Metrics Sample Financial Metrics

Leverage Infrastructure: Enterprise Support Processes (Continued)

• Ability to "sense and respond" to customer
demand enables IBM to quickly meet unex­
pected rise or fall in demand for products

• Supplier, employee, and partner satisfaction
scores doubled

• Winner, MIT Process Improvement Award and
Purchasing Magazine Medal of Excellence

Create Options

• Transferred internal IBM-shared services and • See metrics associated with profitable growth
centralized process reengineering infrastructure and proprietary advantage
and expertise to IBM Global Services, where
it became the basis for new service offerings,
including business transformation outsourcing

• Leveraged end-to-end IT-enabled processes
to deliver real-time, actionable information to
internal IBM decision makers and to custom­
ers, suppliers, and business partners

• Enabled continuous improvement and organi­
zational learning

Drive Profitable Growth: Revenue-Generating Capabilities

• Benchmarked new-product development • Abandoned-project expense decreased by over
process and found slow time to market (85% 90%
of projects at least 1.25X longer than best-in- • Warranty expense to revenue decreased by 25%
class) and development expense ratio that was • New-product development cycle time: 67%
over 2X higher than best-in-class faster time to market

• Redesigned hardware/software research and • Decreased product development expense ratio
new product development processes to reduce by 50%, generating cost savings of over $1.6
time to market and lower development costs billion annually

Drive Profitable Growth: Actionable Information and Business Analytics

• Developed knowledge management, content • Consultant intranet led to decreased con-
collaboration, and Web portal infrastructure suIting engagement time by 40% to 80%,
and tools to enable knowledge workers to increased revenues per consultant by 20%,
develop personalized knowledge sharing and and improved consulting margins by 400%
business analytics • eLearning saves $350 million per year on

• IBM Global Services developed a Web-based employee education (12% yay savings)
knowledge-sharing portal to leverage its consul- • Websphere, content management, and col-
tanis' expertise during period of rapid growth. laboration tools generate double-digit revenue

• Partnered with Siebel to reengineer customer growth in 2003
relationship management (CRM) processes • Internal demand generation process and Siebel
then transferred demand generation process partnership become the foundation for IBM
management to IBM Global Services Global Services to launch a new business pro-

• 68% of employees rank the intranet as pre- cess outsourcing service offering
ferred channel for doing business
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IBM Turnaround: Sample Projects and Metrics (Continued)

IBM Sample Projects and Operating Metrics Sample Financial Metrics

Drive Profitable Growth: IT-Enabled Product/Service Offerings

• Leveraged shared services infrastructure and
expertise to deliver services to internal IBM
customers and to offer significant enhance­
ments to its data center outsourcing business

• Launched new offerings related to business
process outsourcing, e-business, and Web
services

• By 2003, 22 of 2S new emerging business
opportunity (EBO) businesses had transitioned
from new ventures to high-growth businesses

5<.)urcc: AUlhor

• IBM Global Services revenues exceeded $36
billion in 2002, up from $15 billion in 1992

• Linux-based (open standard) server market
revenues growing at 35% per year

• Server revenues grew at 32% and contribution
margin increased to 31 %

• Software revenue increased to $14.2 billion in
2003, up from $11.1 billion in 1992

• Four new EBO product offerings were each
generating over $1 billion in profitable high­
margin revenues annually and three additional
new businesses doubled their revenues



Module

IT and Business
Advantage

lynda M. Applegate

Information technology (IT) spending worldwide exceeded US$ 2 trillion in 2007-a
substantial increase over the preceding year and, despite a struggling economy, analysts
projected that worldwide IT spending would grow 8 percent in 2008.' Confirming the
truly global nature of IT, over one-third of IT spending occurred outside North America,
Western Europe, and Japan. Indeed, IT spending has grown at a rapid pace in many
developing countries over the past decade. This spending includes both the search for
opportunity and the avoidance of operational risk that accompanies our ever-increasing
dependcnce on and the impact of IT. Exploiting opportunities while avoiding risk
requires vision, sound execution, and the ability to respond quickly. It also requires a
deep understanding of how industries, markets, and organizations are built and managed
for optimal pelformance.

The chapters in this module enable discussion of approaches executives lise, decisions
they make, and issues they face as they attempt to leverage IT to create business
advantage. The module includes four chapters. Chapter I introduces the basic organizing
framework for the module. It begins with a short overview that provides the definition
of a business model~ it then identifies an approach to conducting a business model audit.
Chapters 2, 3, and 4 provide a detailed examination of the impact of IT on the three key
components of a business model-strategy, capabilities, and value. Two articles and four
cases are available at the end of the module to deepen your understanding of the impact
of IT on business value.

1 Barrels, A., "Global IT Market Outlook," Forrester Research Services, March 6, 2006.





Chapter

Understanding Business
Models1

"Business model" was one of the great buzzwords of the Internet boom, routinely

invoked, as the writer Michael Lewis put it, "to glorify all manner of half-baked

plans. .. ." Many people-investors, entrepreneurs, and executives alike-bought the

fantasy and got burned. And as the inevitable counter-reaction played out, the concept

ofa business model fell out of fashion . ... That's a shame. For while it's true that a lot of

capital was raised to fund nawed business models, the fault lies, not with the concept

of a business model, but with its distortion and lise. A good business model remains

essential to every successful business.

Joan Magretla2

During the late I990s, "dot-com" executives and Wall Street analysts routinely justi­
fied high valuations by claiming the superiority of emerging Internet business models.
They maintained that new business metrics should be applied to calculate economic
value and that these business metrics would eventually drive profitability-but only
after huge amounts of capital had been invested to "get big fast." Yet few Internet
entrepreneurs could trace the path between the new metrics they had chosen-our
personal favorite was "eyeballs"-and the tangible economic returns investors would
eventually demand. The irrational exuberance for Internet stocks reached its peak dur­
ing ]999, when the number of Internet initial public offerings (lPQs) surged. During
this 12-month period, hundreds of Internet companies went public, and with these
IPQs came a flood of public data that highlighted the fatal flaws in many dot-com
business models. By early 2000, concerns about the sustainability of these newly pub­
lic, and not yet profitable, Internet businesses caused stock markets to plummet.

1 This chapter is based on material developed by Professor Lynda M. Applegate for her online
tutorial, Crafting Business Modules, available from Harvard Business School Publishing. Permission
to reprint must be obtained from the author.

1 J. Magretta, "Why Business Models Matter," Harvard Business Review, May 2002.
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Analyzing Strategy

Competitive strategy is about being different. It is about deliberately choosing a different

position and set of activities that enable you to deliver unique value.

Michael Partel; 1996'

Strategy is a series of choices that determine the opportunities you pursue and the mar­
ket potential of those opportunities. It involves choices concerning products to sell,
markets to enter, and ways a company differentiates its offerings from other alterna­
tives. From a business model perspective, decisions concerning a company's strategy
define the revenue drivers of the business and its potential for growth over time. These
decisions also determine proprietary assets to be kept inside the walls of the firm and
those that will be leveraged on the outside. These choices define strategic positioning
along four key dimensions:

Market positioning determines the choice ofcustomers to serve, the needs and expec­
tations that will be met, and the channels that will be used to reach those customers.

Product positioning determines the choice of products and services to offer, the
features of those offerings, and the price that wi II be charged.

Business network positioning determines the role an organization plays and the
activities it performs within an extended network of suppliers, producers, distribu­
tors, and partners.

Boundary positioning determines markets, products, and businesses that will NOT
be pursued.

In his best-selling article, Michael Porter stresses that successful strategies define
how a company plans to achieve a distinctive and unique position that '''woos custom­
ers from established players or draws new customers into the market.'" But successful
strategic positions often attract imitation. Sustainable advantage occurs when barriers
exist that make it difficult for competitors to imitate your actions or for customers to
switch. A business model strategy audit includes analysis in the four areas discussed
below. The role ofIT in transforming business model strategy is discussed in Chapter
2 of this module.

Assess business context. Begin by asking: "What business are we in?" Examine
industry and competitive dynamics and consider relevant demographic, economic,
political, regulatory, and societal factors that influence (or could influence) the busi­
ness. Identify key trends that will either positively or negatively impact the industry
and any disruptors-for example, technologies, globalization, new business models,
or regulatory changes-that could be a source of opportunity or threat. Identify spe­
cific opportunities to pursue and, most importantly, those opportunities that will NOT
be pursued. Analysis of the business context defines industry trends and disruptors.
It also defines what opportunities can be pursued and their associated risks. This

8 M. Porter, "What Is Strategy?" Harvard Business Review, November-December 1996, p. 64.

9 Ibid. p. 65.
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analysis helps frame choices concerning a company's boundary positioning. IT trends,
disruptors, opportunities, and risks can also be identified.

Analyze customers. Armed with a high level of understanding of the industry, attention
can now turn to an analysis of current (and future) customers. Identity pressing problems
customers face and evaluate how a company's current products and services, as well as
those under development address those problems. While both market research and inter­
nal customer information are critical to customer analysis, it is also important to get a
first-hand perspective by talking with and observing customers. Watch them work and
consider how easy or hard it is for them to use a company's offerings. Whenever possible,
involve them in designing and developing products and services. This analysis helps
frame choices concerning a company's market positioning. The ability to use IT to collect
and analyze real-time and historical market information and to interact with current and
future customers provides an important foundation for market positioning decisions.

Analyze competitors and substitutes. At this point, it is helpful to analyze alternatives
customers have for meeting their needs. Which firms provide those alternatives? What
makes one company's product or service offerings different from other offerings? Do
these differences matter to customers? How much are customers willing to pay? How
do prices differ from one competitor to another? Do competitors possess proprietary
knowledge, assets, or intellectual property that serve as barriers to entry? What market
share do different competitors have and how are these shares changing over time? Are
there new entrants that offer radically different business models or offerings? This
analysis helps frame choices concerning a company's product positioning. For many
finns, IT serves as an important source of differentiation and proprietary advantage.

Assess the business network. Complete the business model strategy audit by analyz­
ing the network of suppliers, distributors, and other partners needed to execute strat­
egy. What activities do different players perform and what are the relationships among
the various players? How powerful are individuals and organizations that control key
activities, resources, or capabilities required to execute strategy? How is the network
organized?

Traditionally, the activities of various players in a business network were organized
as a sequential chain of inputs and outputs, which Michael Porter termed a "value
chain" since it described the steps through which the inputs from one player were
transformed into outputs that enabled various players to create and claim value. 'o
Today, open standard networks enable companies like Google and Amazon.com to
organize into densely connected "value networks" within which value is created and
claimed through a complex set of interactions among multiple participants.'1

Analysis of a company's business network helps frame more choices concerning
the role a firm plays and its positioning within a business network. A more detailed
discussion of approaches to organizing business networks is available in Appendix
I-B. The analysis of a company's business network serves as an excellent transition to
a business model capability audit.

10 M. Porter Competitive Strategy: Creating and Sustaining Superior Performance (NY: Free Press, 1985).

11 P. B. Evans and T. S. Wurster, "Strategy and the New Economics of Information," HBR OnPoint
(#4517), Boston: Harvard Business School Publishing, 2000.
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Analyzing Capabili1 if'S

The fundamental purpose of organizations is to [enable the] attainment of goals that

require coordinated efforts. Interdependence and uncertainty make goal attainment morc

difficult and create the need for organizational solutions.

McEvilyel. al., 1998"

Once strategic positioning and direction have been defined and strategic goals have
been set, the next step is to assemble the resources and build the capabilities required
to achieve those goals. Capabilities enable a company to execute current strategy while
also providing a platform for future growth. They define the resources needed to exe­
cute strategy and, in doing so, define the cost model of an organization. Capabilities
also define the assets of a firm and the efficiency with which those assets are used.
A business model capability audit frames analysis in the four areas discussed below
(refer back to Appendix lA). The role of IT in transforming business model capabili­
ties is discussed in Chapter 3 of this module.

Analyze processes and infrastructure. It is helpful to begin the capability audit
by extending the analysis of a company's business network through a more in-depth
evaluation of core processes. This analysis should address core processes required to
produce products; deliver services; acquire and serve customers; manage relationships
with key stakeholders; and deliver a continuous stream of new products, services,
and innovations. In addition, the analysis should include activities performed by a
company and its suppliers, customers, and business partners. Once core operating
processes have been analyzed, end-to-end support processes (e.g., payroll, finance,
human resources management, and data center management) should be examined.
Do these processes enable efficient and effective strategy execution? Do people and
partners at all levels have the information needed to coordinate and control end-to-end
processes and the infrastructure required to support them? Are operations best in class
in terms of speed, quality, cost, and productivity?

Just as today's open standard IT networks and systems form the foundation for shar­
ing information and transacting business among members ofa business network, so too
does IT form the foundation for the processes and infrastructure within a firm. Indeed,
streamlined, synchronized processes are one of the most powerful sources ofiT-enabled
proprietary advantage. Not only does IT enable companies to coordinate activities
and share information inside the organization and across an extended network of sup­
pliers, customers, and partners; but IT also provides real-time information that enables
executives and employees at all levels to make decisions and take actions that create
value today and position the company for delivering increasing returns over time.

Evaluate people and partners. Armed with an understanding of end-to-end
processes, evaluate whether the company has the expertise needed to carry out
the required activities and processes. How easy or difficult is it (or will it be) to
attract, develop, motivate, and retain the expertise needed to carry out activities

12 B. McEvily, V. Perrone, and A. Zaheer, "Trust as an Organizing Principle," Organization Science 14,
No." 91-103 (1998).



Chapter 1 Understanding Busille.n Models 47

and coordinate and control operations'> Does the company have the reputation and
image required to attract and retain top talent? Do culture and incentives enable
leaders to engage and inspire? Have leaders developed clear performancc largels,
measurement systems, rewards. and punishments that ensure transparency and fair­
ness? Keep in mind that performance measures for people and partners are often
specific to the roles they have been hircd to perform. For example, sales force qual­
ity and productivity are often measured in terms of sales per employee, customcr
retention per employee, and customer profitability pcr employee while manufactur­
ing employees may be measured using production quality and efficiency measures.
Once again, IT is a powerful tool for defining, organizing, and building knowledge
assets within a finn and a business network. In fact, in 2007, an increasing percent­
age of the IT investments within firms were directed toward improving business
intelligence.
Assess organization and culture. Once processes and people have been evaluated,
assess whether the organization design makes it easier or harder for people to make
decisions and get work done. Have people been grouped into work units and do they
have the accountability and decision-making authority needed to do their work, make
decisions, and meet performance largets? Are roles, responsibilities, and authority
clear and are mechanisms in place for coordinating work across units? These coordi­
nating mechanisms may include formal reporting relationships, steering committees.
and liaison positions. They may also include information and communication systems.
Does the informal culture support or hinder individuals and groups as they attempt
to fulfill their roles and responsibilitics? Do shared vision and values enable people
and partners to work together to achicvc shared goals? Does everyone understand
the boundaries for decision making and action beyond which they must not cross?
The ability to use IT to share relevant information and closely monitor decisions and
actions made in the field enables companies to organize to achieve the speed and flex­
ibility ofa small firm while also leveraging the power, resources, and control ofa big
company.

Evaluate leadership and governance. Success over time demands strong leadership.
Effective leaders use governance structures and systems to balance the creativity and
vision needed to set goals and prioritize investments with the discipline needed to exc­
cute and deliver results. Governance systems include strategic controls (scanning the
environment, defining strategic position, selling goals, and prioritizing projects and
investments); operating controls (defining short-term objectives and controlling cur­
rent business operations and projects); effective risk management (identification and
management of key risks); and effective development and management of the shared
values and culture that guide decisions and actions. Have leaders communicated a
compelling and clear vision for the fulure that unites people and partners around com­
mon goals? Do leaders at all levels balance creativity and innovation with disciplined
execution? Can they set goals and deliver results? Are leaders well connected and
have they demonstrated a track record of success? Are there a high-performing board
of directors and an executive team that closely monitor strategic and operating perfor­
mance? Do the board and executive team have systems in place to identitY and manage
risks while also ensuring that the organization's culture and values guide decisions and
behavior at all levels?



48 Modul.e One IT (Iud BI/ville's.v Adl'tlulage

Analvzing Vallie Created foJ' All Stakeholders

Behind every major resource allocation decision a company makes lies some calculation

of what that move is worth.

Tim Luehrman l .
1

The final component of a business model identifies value delivered to all stakehold­
ers. Most executives of publicly traded for-profit firms begin their analysis of business
value by looking at company financials." These measures of economic value define
the financial returns for business owners and investors, which, in turn, influence stock
price and market value. Below we discuss how the business model strategy and capa­
bility audits define the drivers of economic value and financial return. The role of IT
in driving financial returns and the implications for defining the business case for IT
investments are discussed in Chapter 4 of this module.

Given that financial analysis often involves comparisons with other companies
or with historical performance over time, financial ratios are often used. While
specific financial ratios provide answers to questions about the economics of a
business model, multiple ratios and measures are often required to understand the
impact of strategic decisions or investments on economic value. For example, the
decision to acquire a company or enter a new international market may involve
new revenue streams and costs that change a company's profit margin while also
decreasing cash, increasing debt, or increasing the value of assets on the balance
sheet. Executives must be able to analyze the interaction of these financial metrics
to make sound business decisions.

The DuPont Formula, created by financial analysts at E.!. du Pont de Nemours
and Company in the 1920s, enables comparison of multiple ratios to assist in stra­
tegic decision making. This financial metric (see Figure 1.2) relates three di ffercnt
ratios-profit margin, asset efficiency, and leverage-that combine to determinc
return on equity (ROE).

While ROE is important for understanding business model performance, simply
looking at financial returns is not enough. This is especially true when the business
is growing quickly or an entrepreneurial executive is launching a new business where
financial returns are speculative at best. When the business environment is rapidly
changing and highly uncertain, understanding the drivers of value creation is essential.
These drivers are identified during thc strategy and capability audit. For example, dur­
ing a strategy audit, an executive may learn that a company's current market is mature
and does not provide sufficient revenue growth potential to enable the company to
mcet its growth goals. Given this analysis, the ability to offer value-added services
to customers in the current market may be a key driver for revenue growth. But thc
decisions to invest in building and launching thesc value-addcd services would need
to factor in the potential revenues that could be generated, the estimated cost and timc

1) T. Luehrman, "What's It Worth?: A General Manager's Guide to Valuation," Harvard Business Review
(No. 97305), May-Iune 1997.

14 See W. Bruns, "Financial Ratio and Financial Statement Analysis," Harvard Business School
Publishing (No. 193-029).
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needed to achieve expected returns, the ability to differentiate the service over time,
the opportunity cost of not pursuing other opportunities, and a host of other factors. A
business model value audit frames analysis in the three areas discussed below.

Identify intemal and extemal stakeholders. Begin the value audit by identifying
internal and external stakeholders. Assess their interests and expectations. What do
they require and what are they able (and willing) to provide? Can the company attract,
retain, and motivate key customers and are these customers willing and able to pay?
How do the interests of other stakeholder groups (e.g., employees, partners, govern­
ment, society) influence a company's ability to attract and serve customers? What are
the objective and subjective benefits that each ofthe key stakeholders (or stakeholder
groups) receive from doing business with the company?

Identify business model drivers and alignmellt. When the analysis of each key
component of the business model is complete, take a moment to review the insights
gained. What are the key opportunities and threats identified during the strategy audit?
What are the key strengths and weaknesses identified during the capability audit?
From this "SWOT analysis,"" identify key revenue, cost, and asset efficiency drivers
and develop a business model dashboard that reflects linkages and alignment among
thc various components. Identify how IT enables each of the key drivers of economic
value. For example, does IT enable the company to reach new markets, which, in turn,
drives revenue growth? Does IT enable the company to improve quality or streamline
processes, which drives cost reductions?

Develop the financial model and determine financing needs. Once business model
drivers and the value delivered (or to be delivered) to key stakeholders is understood,
devclop the financial model for the company. What assumptions have been madc
about the drivers of revenue, costs, and asset efficiency? How much uncertainty is
there in these assumptions? How do changes in these assumptions based on best­
case/worst-case scenarios change the economics of the business? In for-profit firms,
translate the financial model into the three components of shareholder returns-profit
margin, asset efficiency, and leverage-and calculate ROE. (Note: Other measures of
shareholder value, such as return on invested capital (ROIC), may also be used.) How
does the economic value delivered by a business relate to the market value expecta­
tions of shareholders? Are there any fatal llaws in the business model" If so, how
should these problems be addressed?

IS The term SWOT analysis refers to "Strengths, Weaknesses, Opportunities, and Threats,/I An
example of the SWOT analysis that resulted from the business model analysis of Amazon.com in
2001 is available in Appendix 1A.
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Profit margin is a measure of a company's success at
turning revenues into profits. It answers the question:
For every dollar of revenue that we generate, how much
of that dollar goes to net income (also called profit)? In
its most basic form, net income is calculated by sub~

tracting expenses from revenues. As a result, anything
that lowers expenses and increases revenues improves
profit margin.

Asset efficiency measures the efficiency with which
an organization utilizes its assets by answering the
question: How many dollars of revenue do we generate
for each dollar of assets on our books? Of course, tradi­
tional financial measures of asset efficiency often don't
reflect the value of intangible assets such as the skills
and knowledge of employees, the value of information
and know-how captured in databases and computer

applications, the value of a company's brand and repu·
tation, or the value of its network of business partners
and customers. In today's global network economy,
these "intangible assets" become even more important
as sources of asset value. As a result, forward-thinking
executives are expanding the way they calculate the
value of their assets to include financial surrogates for
intangible assets.

Leverage measures the percentage of a company's
assets that would be available to shareholders if the
company was sold after first subtracting how much
of its assets would be needed to payoff creditors.
Understanding a company's leverage enables execu·
tives to answer the question: For every dollar of value
that I create, how much goes to increasing share­
holder value?

In summary, the power of the business model audit does not come from col­
lecting and analyzing independent "buckets" of data. Instead, a business model
defines the linkages among key strategy, capability, and value drivers of business
performance. Figure 1.3 illustrates these linkages. Refer to Appendix IA for key
questions you can ask to identify the drivers of business model performance. In
addition to the role of IT in transforming business models, IT can also be used to
develop a business model dashboard and to monitor performance over time.

Are we creating sustainable advantage?

What drives

FIGURE 1.3
Analyzing
Business
Models

SOUfCC: L. M.

Appkgatc.Orifting
Busilless Models.
Harvard Busincss
School Publishing
11808705. 2008.
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Evolvi IIg Blisi ness Models

Building a successful business is a journey-not a destination. As such, business mod­
cis, like the businesses they represent, don't stay static. Instead, they evolve over time
as executives exploit opportunities, respond to threats, and build capabilities. There
are four key approaches to evolving a business model.

Enhance: Incremental improvements to an existing strategy or capability.

Expand: Launch new product catcgories, enter new markets, or expand
capabilities.

Explore: Launch new businesses and build new capabilities.

Exit: Exit a product or market or outsource a capability.

Figure 1.4 shows how these four approaches to business model evolution can be
framed within familiar stratcgic positioning choices. The figure illustrates the evolu­
tion of the Amazon.com business model and the choices made by CEO and founder,
Jeff Bezos, as he built the company from its first product in 1995 through 2006."
More detail on the Amazon.com's IT-enabled business model is available in the case
at the end of Module I.

As can be seen in the figure, many business model shifts-for example, the deci­
sion to enhance a product or improve a process-represent incremental adjustments
to a company's business model. At times, however, executives decide to follow a
more revolutionary path and choose to launch-not just a new product, market,
or channel-but a new business. These radical business model innovations often

I' l. M. Applegate, Amazon.com: The Brink of Bankruptcy, available from Harvard Business
School Publishing in the Crafting Business Models online tutorial. The case covers events in the
company's evolution from 1994-2000. An update is also available that describes events from
2001-2006.
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involve more than just a change to product-market positioning but also require enter­
ing an entirely new industry with new competitors and a new business network. For
example, the decision in 2000 by Amazon.com executives to exit the retail toy busi­
ness and to use its IT-enabled supply chain and online retail capabilities to become
a logistics service provider for Toys "R" Us marked a radical shift in its business
model.

The Amazon.com case provides a powerful example of how a company that was
"born digital" is able to deliver a continuous stream of IT-enabled innovations while
also leveraging the company's tremendous scale and scope. The IBM, Boeing, and
Royal DSM cases at the end of the module provide complementary examples of how
finns can use IT to transform traditional industrial economy business models to create
value in today's network economy.

Sunllmuy
If there is one lesson we can learn fTom the continuing evolution of work and competition

in the new economy, it's this . . . Change the question and you change the game.... The old

question was "What business am I in?" The new question is "What is my business model?"

Adrian SlywotZhy and David Morrison. /999/ 7

It's tough to build a business when the world is changing at warp speeds. We knew
how to identify opportunities, launch new ventures, and build them into successful
companies during the industrial economy but are just beginning to rewrite the rules for
success in the network economy. While many long for more stability, savvy entrepre­
neurs and executives know that it is in just such times of turbulence that opportunities
for creating value can be identified and exploited.

Building successful businesses in these challenging times requires that executives
understand how to define and execute strategy, develop and leverage eapabi Iities, and cre­
ate value for all stakeholders. An enterprise's business model frames these decisions. But
each component of the business model is not created i.n a vacuum. When strategy, capa­
bilities, and value are aligned with each other and with the external environment, a busi­
ness model creates what economists call a "virtuous cycle" of innovation, productivity,
and increasing retums. 18 ln contrast, a poorly aligned business model creates a "vicious
cyclc" that can quickly spin out ofcontrol, destroying value. And the more turbulent the
business envirolIDlent, the faster a vicious cycle can destToy your business.

The problem, however, is that tightly aligned business models are tough to change.
In today's turbulent times, business models must be aligned, yet flexible, requiring
even more skill and deep understanding of-not just the components of a business
model-but also the linkages among those components as a business evolves and
grows over time.

17 A. Slywotzky and D. Morrison, Profit Patterns (New York: NY Times Business, 1999).

11 A summary of the theory of "virtuous" and "vicious" cycles can be found in C. Shapiro and
H. Varian, Information Rules: A Guide to the Network Economy (Boston: Harvard Business School Press,
1998).
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During the last decade IT has dramatically transformed business models in most
of the major industries within which firms operate. These transformative impacts
have jumpstarted innovation and entrepreneurship in countries around the world,
dramatically altering global economics. The remaining chapters in Module I provide
multiple examples offirms such as Medtronic, IBM, Amazon.com, Boeing, and Global
Healthcare Exchange that have embedded IT in the strategy and capabilities of the com­
panies and their respective business networks to transform product, market, and busi­
ness network strategic positioning and set the innovation agenda in their industries. The
Amazon.com and IBM cases also show how these two companies used IT to build lean,
yet agile, processes and capabilities that have enabled them to flexibly change strategy
in response to crisis and drive increasing returns in good times and bad. A more detailed
analysis of the impact of IT on driving economic value can be found in Chapter 4.

The questions below can be used to analyze business model performance.

I. What business are we in? Which opportunities will we pursue and which will we
NOT pursue?

2. Who are our customers, suppliers, and business partners? What value do we provide
to these key stakeholders? What value do we provide to employees and owners?

3. What are the competitive dynamics and balance of power within the industry? Who
are our biggest competitors today? Who will they be in the future?

4. What differentiates us from competitors and substitutes? How easy (or difficult) is
it for new players to enter our markets, offering a unique value proposition and/or
substitute products and services? How easy (or difficult) would it be for customers,
suppliers, or partners to switch?

5. How efficient and effective are our core operating activities and processes? How
easy (or difficult) is it for customers, suppliers, and partners to do business with
us? How easy (or difficult) is it for us to evolve our product-market positioning, to
explore new businesses?

6. What are the capabilities and resources needed to execute strategy? Do we have, or
can we build, the capabilities required?

7. What are the key business model drivers of capital efficient profitable growth and
market value? What role does IT play in enabling the business model drivers of
economic value? Can we use IT to develop a business model dashboard and monitor
business model performance?
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AJlalyzing Business Models
Business Model Strategy Audit

Business Model Capability Audit

Source: AUlhor.
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Business Model Strategy Audit: Suggested Approach and Sample Questions

Business Context Analysis

• Identify relevant regulatory, societal, and
industry trends and disruptors that signal
opportunities and threats

• Determine approaches to exploiting
opportunities and managing risks

• Determine which opportunities you will pursue
in the future and which you will not pursue.

• Answer the fundamental question: What
business are we in today and should we be in?

Customer Analysis

• Talk with current and potential customers
• Visit and watch them perform activities that

your product/service offerings support (or will
support)

• Collect market research and customer
information

• Conduct focus groups
• Involve customers in product design or

improvement

Sample Questions

• How favorable (or unfavorable) is the business
context within which we operate today and
what changes do we anticipate?

• Are there disruptive changes on the
horizon that would signal entry opportunities
or threats to our existing strategy? Can we
disrupt the industry and create new
opportunities?

• Which factors in the business environment
help/hinder us in achieving our goals?

• What must we do well to succeed? What are
the key "failure factors"?

• What are the key opportunities and threats?
How quickly do we need to respond?

• Have we clearly communicated to employees
the range of opportunities that they should
pursue and, most importantly, which
opportunities they should NOT pursue?

• Have we clearly identified future opportunities
("growth options")?

Sample Questions

• What are the pressing problems ("pains") that
customers face? What must our customers (or
potential customers) do to succeed and what
can we do help them?

• How well are customer needs being met today
and how much are they willing to pay>

• What is the current (and future) size of the
customer base?

• Are customer markets large and growing?
Which segments are growing (or could grow)
most rapidly? (Measure growth in terms of
revenues, units sold, customer visits, number
of customers/users, pricing, etc.)

• Which of our current product/service offerings
do our customers use today and how much
revenue do we generate from each customer
(or customer segment)?

• What product/service offerings would our
customers like us to offer?

• What market sharel"share of wallet" do we
have today? What can we do to grow?

(Continued)



56 Modu.le One IT and Business Adl'allfage

Business Model Strategy Audit: Suggested Approach and Sample Questions (Continued)

Competitor Analysis

• Identify traditional rivals, potential new
entrants, and substitute offerings

• Benchmark current or potential new offerings
• Ask potential customers why they use

alternatives, what needs are not being met,
and what would cause them to switch

• Collect competitor data
• Talk to experts

Business Network Analysis

• Identify the core activities, resources, and
capabilities needed to achieve your goals
(e.g., design, build, market, sell, and deliver
products and services, innovate for the future,
develop/manage talent)

• Identify the support activities (e.g., payroll,
recruiting, finance, and accounting) and
infrastructure (property, equipment, data
centers, networks)

• Assess your capabilities and potential supplier
and partner capabilities in performing these
activities

• Compare the cost and risk of performing activ­
ities inside versus sourcing from outside

• Determine what you will do and what you will
source

• Develop governance structures and systems
for end-to-end processes

Sample Questions

• Who are our competitors (including substitute
products and services) and how do they
differentiate their offerings by feature and
price?

• What prices do competitors charge and what
margins do they get?

• How sustainable are competitor positions? Can
customers easily switch to other offerings?
Who would lose share most quickly in a
pricing or feature "war"?

• What is the market share and share of wallet
of key competitors/substitutes? What potential
approaches could competitors take to increase
their share? What approaches could we take to
preserve or enhance our differentiated
position?

• How powerful are competitors? How might
they respond to changes we might make?

Sample Questions

• What activities, capabilities, and resources are
required to execute strategy?

• Which will my company perform and which
will we source from the outside?

• For the activities we outsource, how will we
coordinate and control activities with key
suppliers and partners?

• How does the quality and cost of outsourced
resources and capabilities compare to what we
could provide inside?

• How powerful are the individuals and
organizations that control key activities,
capabilities, and resources required to execute
our strategy?

• What is the source of power of different
players in our business network? For example,
does demand outpace supply or vice versa?
Have suppliers or partners erected barriers to
entry or exit or created high switching costs?

• What relationships do we have with
powerful individuals and organizations needed
to execute strategy?
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Business Model CapabilityAudit: Suggested Approach and Sample Questions

Process/Infrastructure Analysis

• Build on your business network analysis to identify
key activities needed to execute strategy

• Group activities into roles that will be performed
by people inside or outside your organization

• Identify coordinating mechanisms that will enable
the flow of goods and information through end­
to-end processes

• Identify infrastructure requirements

People/Partner Analysis

• Identify expertise and skills needed to perform
activities and roles within end-to-end processes

• Develop job descriptions for key roles
• Analyze labor markets and determine which

expertise and skills should be available inside the
organization and which should be sourced from
the outside

• Analyze compensation patterns within labor
markets and determine the cost of attracting,
developing, and retaining talent

• Develop and implement recruiting, hiring,
development, and performance appraisal systems

Organization/Culture Analysis

• Group employees and partners into work units that
make it easy for them to accomplish
individual and business goals while also focusing
attention and effort and developing expertise

• Clarify authority and accountability by role and unit
• Develop formal reporting relationships to ensure

a free flow of information on expectations and
performance

• Formalize authority and accountability and ensure
people at all levels have the information needed to
make decisions and take actions

Sample Questions

• What are the key activities needed to execute
strategy?

• How should those activities be grouped together to
enable us to focus attention and resources while also
developing the expertise needed in the future?

• Which of the roles should we perform and which
should we source from the outside?

• What coordinating mechanisms (e.g., reporting
relationships, liaison roles, steering committees)
should we use to link activities and roles into efficient
end-to-end processes?

• What infrastructure (e.g., facilities, equipment,
technology) is needed to support end-to-end
processes?

Sample Questions

• What skills and expertise do we need to perform
the activities and roles as specified within our
end-to-end processes?

• Where do we find the talent we need and what
do we need to pay for that talent?

• How do we attract, develop, retain, and motivate
the talent we need?

• Do employees and partners understand what is
expected of them, do they have the resources and
authority needed to meet those expectations, and
do we have performance measurement systems in
place that provide them with timely feedback on
their progress?

• Do current development, compensation, and
reward systems motivate employees and partners
to work together to achieve shared goals, even as
they fulfill personal goals?

Sample Questions

• Are we organized to focus attention, develop
necessary expertise, and reduce the friction that
comes when people must work together to
achieve shared goals?

• Have we organized people into units and
developed the reporting relationships needed
to ensure authority and accountability for key
decisions and actions?

• Do we have the formal and informal coordination
and collaboration systems required to get work
done effectively and efficiently?

(Continued)
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Business Model CapabilityAudit: Suggested Approach and Sample Questions (Colltillued)

Organization/Culture Analysis

• Develop formal and informal coordination and
collaboration mechanisms

• Clarify values and behaviors and ensure
consistency between incentives, performance
measurement, and culture

leadership/Governance Analysis

• Identify key positions in your company and
evaluate the strengths and weaknesses of people
who fill those positions

• Evaluate succession plans for key positions and the
leaders who are being prepared to take on these
positions

• Evaluate leadership development and
succession planning processes and systems,
correct problems, and benchmark against
world-class companies

• Develop governance systems and structures to
ensure strong operating and strategic controls
and effective risk/culture management.

Sample Questions

• Do employees and partners at all levels have the
information and resources needed to make timely
decisions and perform core activities at highest
standards of efficiency and quality?

• Do they know how to use information to make
informed decisions as individuals and teams?

• Is information timely, relevant, and easily
accessible?

• Do we have the information and communication
systems in place that make it easy for employees,
partners, suppliers, customers, and other
stakeholders to do business with us? Are our
systems flexible enough to meet future needs?

Sample Questions

• Have the leaders in our company communicated
a compelling and clear vision for the future that
unites people and partners around shared goals?

• Do we have leaders at all levels who can balance
creativity and innovation with disciplined
execution? Can they set goals, prioritize among
competing projects, assemble resources, and
deliver results?

• Are our leaders well connected inside and outside
and do they have a demonstrable track record of
success?

• Have we identified key positions throughout our
company and our partner organizations? Do
we have the right people in those positions and
do we have an effective succession plan (and
planning process) to ensure continuity?

• Do we have a high-performing board of directors
and executive team and strong governance
systems?
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Example ofAmazon.com Strengths, \Veaknesses, Opportunities and Threat (SWOT) in Early 2001

Opportunities Threats

• Established retailers desire quick entry into • Online retailers exit the market, dramatically
~ online markets but lack online retail capabilities decreasing revenues.-

• Toys"R"Us partnership demonstrates revenue • Increased competition from traditional retailersv- and gross profit potential of established • Investors exert significant pressure for capital...-
-< company markets efficient profitable growth,..... • Online retail sales growing at 66% and • Increased complexity and speed of thebJ)

<l.l forecasted to reach $2.7 trillion; key growth business strain resources
~

cd segments include digital products, consumer;..,
+-' electronics, toys, and home &: garden

CIJ • 30 million loyal customers and strong brand;
repeat customers i to 79%

• Visionary, yet pragmatic, management • Need to leverage existing capabilities to enter

~ • Demonstrated proprietary, best-in·c1ass new markets and launch new products more.- capabilities in online retailing, customer quickly and effectively'"0
:= service, fulfillment, and distribution • Fulfillment and customer acquisition costs

-< • Excess capacity and demonstrated capability exceed traditional retailers;.....- for scaling operating capabilities • While continuing to decrease, operating and.-:-::l • Inventory turns exceed traditional and gross margins continue to exceed traditional
..Q Internet retailers retailerscd
Cl.. • Advertising, marketing, and customer • Gross profit margin lags online aggregators
cd acquisition costs per customer while slightly (e.g., Yahoo!) and auction businesses (e.g.,U

higher than traditional retailers are trending eBay) that do not take ownership of inventory
down

Strengths Weaknesses
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\pp"llIli, 1B

Analyzing Business Networks l0

At the most basic level, organizations and the
industries and markets within which they oper­
ate can be defined as networks of specialized
roles that perform specific activities required
to achieve a common purpose. These roles
are united through relationships that manage
the interdependencies as individuals, teams,
and companies work together. 20 As companies
consider how to organize and manage these
networks, they are confronted with two funda­
mental questions:

Which activities should we keep inside the
boundaries of our firm and which should
we source from the oll/side? The answer
to this question determines how roles are
defined and how the business network is
structured.

How should we interact with our custom­
ers, suppliers, distributors, and others? The
answer to this question determines the rela­
tionships among different players within the
network.

Defining Business ~el\Vork

Structure

There are three key choices that executives
can consider when choosing how to structure

19 This appendix is adapted from L. M. Applegate,
"Electronic Commerce," in The Technology
Management Handbook, ed. Richard Dorf, CRC Press,
1999; and L. M. Applegate, "Building Inter-Firm
Collaborative Community," The Firm as Collaborative
Community: Reconstructing Trust in the Knowledge
Economy, ed. C. Heckscher and P. Adler, Oxford
University Press, 2006.

lOW. Baker, "Network Organizations in Theory and
Practice," in Networks and Organizations, ed. Nohria, N.
and Eccles, R., Boston: Harvard Business School Press,
1992.

business network activities." (See Table IB.I.)
First, activities can be incorporated within a single
company. Second, selective sourcing partner­
ships can be formed to enable two parties to work
together to perform activities or to source activi­
ties to or from one another. Finally, a "community"
can be created within which a firm retains only
those activities that: (I) are considered a "core
competency" or (2) are required to manage, coor­
dinate, and control value chain activities within
and across organizational boundaries.

Traditionally, executives chose to locate an
activity within the corporation when a signifi­
canl cost (or risk) was involved in coordinating
and managing it on the outside. Costs and risks
increased when: (I) a firm was required to make
a significant investment in physical facilities,
people. or management systems to coordinate and
control activities with outside suppliers, distribu­
tors, or other parties; (2) the services or activities
were critical to the effective and efficient delivery
of the finn's products and services; or (3) a high
degree of uncertainly surrounded the ongoing
nature of the activities and relationship, which, in
turn, made it difficult to develop a comprehensive
contract to govern and control them.

Eastman Kodak, for example, was a highly inte­
grated corporation even into the 1980s. Founded
in the late 1800s on the principle of "commitment
to quality," the firm established its own laundry to
ensure that cloth for wiping film was of the high­
est quality; it bought its own blacksmith and built
its own foundry to make its machines; and it man­
aged its own credit union to finance its produclS.
Having defined their strategy around quality,
Kodak managers believed that the costs and risks
associated with managing these activities on the
outside were grealer than the benefits that would

21 O. Williamson, "Comparative Economic Organization:
The Analysis of Discrete Structural Alternatives,"
Administrative Sciences Quarterly, 36:269-296, 1991.
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TABLE 18.1 Business Network Structure

Options

Corporation

Selective Sourcing Partnership
Community

Description

Locate all but the most routine activities inside a vertically integrated
firm.
Source selected core activities from trusted partners.
Develop a densely connected network of specialized, independent firms
that work together to perform, coordinate, and control value chain
activities-often across a shared platform.

be achieved through sourcing. General Motors
followed a similar strategy in the early and mid­
1900s; many recall its familiar slogan-"Genuine
GM Parts."

Defining Business Network
Relationships

Executives must also make choices about the
nature of the relationships that they develop with

TABLE 18.2 Business Network Relationships

customers, suppliers, and other external industry
participants. These choices rail along a continuum
from transactions to contracts to partnerships.22
(See Table 18.2.)

22 I. Bradach and R. Eccles, "Price, Authority and
Trust" Annual Review of Sociology, 15:97-118,
1989; M. Granovetter, "Economic Action and Social
Structure: The Problem of Embeddedness," American
Journal of Sociology, No. 91 :481 -510, 1985.

Transaction Contract Partnership

Basis of Discrete exchange of Prior agreement governs Shared goals and processes
Interaction goods, services, and exchange (e.g., service for achieving them (e.g.,

payments (simple contract, lease, purchase collaborative product
buyer/seller exchange) agreement) development)

Duration of Immediate Usually short term; Usually long term; defined
Interaction defined by contract by relationship

Level of Low Low to moderate High
Business
Integration

Coordination Supply and demand Terms of contract Interorganizational
and Control (market) define procedures, structures, processes, and

monitoring, and systems; mutual adjustment
reporting

Information Primarily one way; One or two way; scope Two-way (interactive);
Flow limited in scope and and amount are usually extensive exchange of

amount; low level of defined in the contract rich, detailed information;
customization dynamically changing;

customizable
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FIGURE 18.1
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Transactions involve the simple exchange
of goods, services, and payments, usually dur­
ing a specific time period and with limited
interaction or information sharing between the
parties involved. In contractual relationships
the products or services to be provided by each
party and the length of the relationship are well
defined at the start of the relationship and are
clearly documented. The formal "terms of the
contract" become the basis for coordinating
and controlling the exchange of goods, ser­
vices, payments, and information throughout the
length of the contract. Partnerships are required
when the activities to be jointly managed are
complex, uncertain, and critical to the success of

the firms involved. Partnerships require shared
goals, complementary expertise and skills, and
integration of activities across organizational
boundaries. The exchange of goods and services
is ongoing, and the interactions and relation­
ships must adapt to the changing priorities of
the parties involved. Partnerships often require
significant investments in systems and people
for carrying out, coordinating, and controlling
shared activities.

Figure B I. I summarizes these two perspectives
and shows the evolution of business networks dur­
ing the latter hal f of the twentieth century. As you
will see in later chapters, IT played an important
role in this evolution.
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IT Impact on Business
Models1

Today's Chief Information Officers (ClOs) must enable the organization to meet its

strategic goals and to envision goals that were never before possible.

Farber ef aI., 2008'

Long considered a tool to automate back-office activities-for example, payroll and
accounts receivable--{Jnly recently has IT become an important tool for defining new
strategic opportunities and building the capabilities needed to execute them. However,
a huge proportion of IT investments fail to deliver their intended return each year;
in the United States alone, this number is estimated at 40 percent. This phenomenon
becomes even more significant when we consider that, on average, companies spend
nearly 5 percent of revenues on IT.' On a worldwide basis in 2007, CIOs invested about
$435 billion in computer equipment, $352 billion in communications equipment, and
$336 billion in software, of which about two-thirds was for packaged software. In
addition, CIOs across the globe spent $488 billion on IT services and outsourcing,
plus nearly $660 billion on IT staff costs. Although IT investment growth is projected
to slow in 2008, spending on IT services continues to grow and, in certain regions of
the world, double-digit growth is the norm across all IT spending categories.'

This chapter presents a framework for analyzing IT impact on a company's busi­
ness model. We begin by presenting a general framework that can be used to analyze
the impact of an IT-enabled business initiative on business strategy and capabilities.
The chapter provides numerous examples of companies that are using IT to transform
their industry and company and ends with questions executives can use to assess the
business model impacts of IT.

I Portions of this chapter are based on material developed by Professor Lynda M. Applegate for execu­
tive programs offered at Harvard Business School. Permission to reprint must be obtained from author.

2 M. Farber, "The Visionary CIO, Strategy and Business," Booz-Al1en Research Report (downloaded
from www.strategy-business.com). p. 2.

) Forrester's Business Technographics·, November 2004, United States. 5MB Benchmark Study found
that enterprises spend an average of 4.9% of revenues on IT. Averages for specific industries range
between 1% and 8%.

~ A. Bartels, E. Daley, and H. lo, "Global IT 2008 Market Outlook" Forrester Research, February 11, 2008.
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Analyzing IT Impact

As you recall, the business model of a firm defines the alignment of a company's
strategy with its environment and with the capabilities required to execute strategy and
deliver value to all stakeholders.' Increasingly, IT has become central to designing and
evolving a company's business model and value proposition. Given that a company's
business model links decisions executives make to business performance, it also
serves as a useful tool for analyzing the impact of IT on business performance and for
framing IT investment decisions. The IT Impact Map describes the impact of IT along
the two key dimensions of business model performance: strategy and capabilities.

IT impact 011 strategy defines the role that IT plays in determining product, market,
l!lC. business network, and boundary positioning. It seeks to explain the mechanisms

through which IT drives differentiation, sustainable advantage, and the develop­
ment of proprietary assets. It also identifies the impact oflT on defining the growth
path of the company over time.

~. IT impact on capabilities defines the role that IT plays in building the capabilities
needed to execute strategy. These capabilities include processes and infrastructure,
people and partners, organization and culture, and leadership and governance. It is
important to note that these capabilities may be located inside an organization or
may be dispersed over a network of business partners. As such, it is important to
analyze business network capabilities (for example, end-to-end processes and gov­
ernance systems) and not just those located within the walls of an organization.

jThe IT Impact Map can be used to analyze the impact of a single project or it can be
iA used to analyze a series of projects through which a company evolves its strategy over

time. See Figure 2.1 for examples of how two companies have used IT to transform
their business models.

Between 1994 and 2001, IBM spent significant effort reengineering and then
centralizing its internal processes-starting with back-office processes (e.g., pay­
roll, purchasing, and benefits management) and then proceeding to core operating
processes such as supply chain management and new product development. These
reengineered processes and internal shared services capabilities served as the foun­
dation for launching IBM's Business Process Outsourcing (BPO) practice within its
Global Services business unit. Thus, in addition to significant cost savings achieved
through its reengineering efforts during the I990s, IBM was also able to drive signifi­
cant revenue growth from new service offerings that built on its internal IT-enabled
business processes. Indeed, by 2002, IBM's Global Services business accounted for
nearly 45 percent of the company's revenues and, by 2005, the percentage had grown
to 52 percent. Today, IBM's Global Services business unit is one of three core busi­
nesses through which the company executes its strategy.' Its BPO practice is now

5 L. M. Applegate, "Crafting Business Models Online Tutorial," Available from HBS Publishing, 2008.

6 See the IBM 2007 Annual Report and the company Web site WWoN.ibm.comlltechnologyservices for
more information on IBM Global Services. Also see, Applegate, et aI., "IBM's Decade of Transformation:
Turnaround to Growth," Harvard Business School Publishing (No. 805-130), revised April 2008. This case
is reprinted at the end of Module 1 of this book.
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called Business Transformation Outsourcing and focuses-not just on outsourcing
[T-enabled processes-but also on delivering the consulting services needed to enable
its clients to transform their business model strategies and capabilities to drive busi­
ness value and sustainable advantage.

As can be seen in Figure 2.1, Medtronic, a medical device company that invented
the first wearable and first implantable cardiac pacemakers, followed a different path to
[T-enab[ed transformation.' Under pressure from aggressive competitors in its core
cardiac pacing business, the company launched a remote monitoring services busi­
ness. Initially it reported information transmitted from the company's installed base of
cardiac pacemakers. Later, the remote monitoring venture became the foundation for
other remote monitoring service offerings that delivered information collected from
the company's diabetes, spinal, and neurological devices. As new device monitoring
businesses were formed, the company centralized the [T services and information
reporting infrastructure and reengineered its internal capabilities to transform the
company and industry.

Indeed, it is through a series of initiatives and projects like those implemented by
IBM and Medtronic that companies translate strategy into reality and build the capa­
bilities needed to execute it. In an ideal world, the allocation of resources (e.g., money,
people, time, attention) to projects is tightly aligned with a company's strategic goals
and performance targets. The location on the IT Impact Map influences IT resource
decisions related to project goals, sponsorship, governance, and the levels of risk and
uncertainty (see Table 2.1).

The relentless pace oflT evolution has dramatically influenced [T impact on busi­
ness strategy and capabilities. These impacts disrupt established positions, creating
both threats and opportunities. The next section discusses how IT can be used to sup­
port the search for strategic opportunities. Questions to assess [T opportunity-and
risk-are also presented.

The Search for Opportunity

The Chinese use two brush strokes to write the word "crisis." One brush stroke stands

for danger; the other for opportunity.

A pessimist sees the difficulty in every opportunity. An optimist sees the opportunity in

every difficulty.

Sir Winston Church ills

Jeff Timmons, a pioneering expert on new venture creation, described the search for
opportunity as the "heart of the entrepreneurial process.'" "An opportunity has the

7 See L. M. Applegate, "Medtronic Vision 2010," Harvard Business School Publishing (No. 807-052),
revised April 2008. Also see the Medtronic 2007 Annual Report and the company Web site
www.medtronic.com for more information on Medtronic.

8 Quotations are from Famous Quotations (www.famous-quotations.com; downloaded July 2004).

9 J. Timmons, New Venture Creation: Entrepreneurship for the 21st Century (New York: McGraw Hill,
1995), pp. 3-11.
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TABLE 2.1 Categories of IT Impact

IT Impact Category

local Improvements
Sample projects: Automate
functional support
processes (e.g., payroll,
budgeting); IT support for
team project or business
intelligence for a local
decision

Business Process Design/
Reengineering
Sample Projects: Business
process reengineering;
launch of shared services
offering; ERP or sales force
automation implementation

Emerging Opportunities
Sample Projects: Remote
monitoring service offering;
information-based product
offerings

Business Transformation
Sample Projects: Global
services business supports
core product business;
interactive online business
sells or supports physical
service offerings or
products

Description ~

Goal: Use IT to improve local operating performance
Business Sponsors: Local managers, teams, and individuals
Business Value: Reduce costs and improve local operating performance
Risk and Uncertainty: Low to moderate; loss of focus on strategic goals;
scope creep
Project Investment and Management Local budgeting and
management (may be ad hoc)

Goal: Use IT to improve end-to~end operating processes
Business Sponsors: Business unit and shared services leaders (may
include suppliers, customers, or partners)
Business Value: Reduce costs, decrease cycle time, improve
organizational or extended enterprise operating performance, and
improve total cost of IT ownership
Risk and Uncertainty: Moderate to high; business and technology
complexity and volatility; organizational change; often require
integration of new capabilities with existing capabilities
Project Investment and Management Corporate budgeting; steering
committee with formal milestone reviews; change control processes
and systems

Goal: Pursue business opportunities that enable launch of new products
or businesses or entry into new markets
Business Sponsors: Executive committee or business unit leadership,
new venture/emerging technology or business
Business Value: Grow revenues and launch new businesses; enter high
growth industries and markets
Risk and Uncertainty: High; new business models often require new
capabilities and may involve new technologies
Project Investment and Management Staged commitments and
investments based on milestones; fund "experiments" and business
plans; new venture risk management

Goal: Transform your organization and industry, differentiate strategy,
and develop proprietary assets
Business Sponsors: Board, executive committee; strong project
leadership
Business Value: Enable sustained capital efficient profitable growth,
improve market share, and deliver sustainable competitive advantage
Risk and Uncertainty: High; new business models often require new
capabilities and may involve new technologies; organizational change;
often require integration of new business models with existing business
Project Investment and Management Integrated with corporate
strategy; board oversight with formal milestone reviews by executive
committee; change control processes and systems
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qualities of being attractive, durable, and timely," he continued, "and it must be anchored
in a product or service that creates or adds value for the buyer or the end user." Paul
Maeder, founder and managing general partner of the Boston-based venture capital firm,
Highland Capital Partners, explained the criteria he uses to evaluate opportunities. 1O

When we invest in [early-stage start-up] businesses, [we always ask]: Is this a unique value
proposition? Do we have a real shot at being first in the market? Is this a compelling
enough business that people are going to be drawn to it, [initially employees and] managers
and ultimately customers? Are there barriers to entry that we can crect so that when other
people see our good ideas they don't pile in? Finally, can we build it with a reasonable
amount of capital in a reasonable period of time? If the answers to those questions arc
satisfactory, we'lllypically fund it.

As can be seen from the above quotes, while the search for opportunities often
begins with a creative idea-generation process, opportunity identification requires a
more analytically driven evaluation of the viability of the business model. Questions
that executives can use as they search for ways to leverage IT to drive business model
strategy are presented below. Chapter 3 discusses the role of IT in transforming busi­
ness model capabilities.

Can IT change the basis of competition?
Can IT change the nature of relationships and the balance of power in buyer-seller
relationships?
Can IT build barriers to entry?

Can IT raise switching costs?

Can IT add value to existing products or services or create new ones?

Can IT Change the Basis of Competition?
At its core, IT is used to automate activities-whether they take place inside an orga­
nization or across its boundaries. But, as it automates, IT can also be used to both
inform and to transform.

In the 1950s and 1960s, when IT was first introduced for commercial use,
the primary target of IT applications was to automate routine, information­
intensive back-office transactions (e.g., payroll processing, accounting, and general led­
ger postings). The primary goal was to increase efficiency and productivity. Businesses
quickly learned to apply these same benefits to front-office activities that involved
transactions with suppliers, distributors, customers, and other value chain participants.
But the impact of IT increased dramatically when businesses learned to use it, not just
to automate, but also to inform and transform-especially across business boundaries.
A streamlined and integrated value chain helped eliminate redundancies, reduce cycle
time, and achieve even greater efficiency and productivity. Information, a by-product of
automation, also enabled executives, employees, partners, and other stakeholders to bet­
ter understand fast-cycled operations. Moreover, timely-even real-time-information
could be used to drive new benefits, including improved coordination and control;
personalized products and services; enhanced strategic positioning and differentiation

10 Interview with Paul Maeder by Professor Lynda Applegate, March 14, 2000.
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of existing products and serviccs; and, finally, the creation of IT-enabled products and
services that attracted new market participants and generated new revenue streams.

American Hospital Supply Corporation (AHSC) and American Airlines (AA) were
two early examples of how IT could be used to reengineer core operating processes
and transform the basis of competition." The story began during the late 1960s when
an entrepreneurial sales manager at AHSC created a system that enabled hospital pur­
chasing clerks to order supplies across telephone lines using punch cards and primitive
card-reading computers. At about the same time, enterprising sales managers at AA
were also paving new ground by giving large travel agencies computer terminals that
allowed them to check airline schedules posted within American's internal reservation
systems. Indeed, from these entrepreneurial actions grew two legendary strategic IT
applications that changed the basis of competition in their respective industries.

Both AHSC and AA built their strategic systems upon internal systems that were
originally designed to automate back-office transaction processing. AHSC, for exam­
ple, first installed computers to managc internal inventory and order processing activi­
ties, and AA used computers to manage their internal reservation process. In both
cases, the value of these early systems came from the ability to structure, simplify,
standardize, and coordinate internal operations, thus reducing cost and cycle time
while also ensuring consistency. But, once thcy had streamlined and structured activi­
ties inside the firm, both AHSC and AA recognized that they could allow customers
to self-serve without fear of reducing quality. Because each firm had built its systems
using proprietary technology, AHSC and AA owned the platforms upon which busi­
ness was conducted-and they also owned the information flowing from the auto­
mated transaction systems. This information enabled executives and frontline workers
to coordinate and control activities whether they took place inside the firm or outside.
And, by harnessing the power of the information, both firms were able to differentiate
existing services and to offer new information-based services to customers.

The benefits of conducting business online were so great that AHSC gave hospi­
tals the card readers required to do business electronically and taught hospital supply
clerks how to use them. AHSC even helped hospital personnel redesign their internal
purchasing processes to fit with the new online process. AA did the same thing when
it gave travel agents computer reservation terminals. Neither AHSC nor AA charged
their customers for the computer equipment or the training. Why? The benefits to
AHSC and AA from online purchasing, whether it was hospital supplies or seats on
an airplane, more than offset the cost of giving away the terminals. For example, by
1985, AHSC saved over $11 million per year through online ordering and generated
$4 to $5 million per year in additional revenue.

The AHSC and AA examples demonstrate how two firms used IT to fundamen­
tally alter the basis of competition in their respective industries. This occurred when
executives implemented strategies that radically changed both the cost structure for
the industry and, at the same time, differentiated product/service offering and stratcgic
positions, causing massive shifts in market share and demand.

11 See J. L. McKenney, and D. G. Copeland, Waves of Change (Boston: HBS Press, 1995); and
L. M. Applegate, "Electronic Commerce," in The Technology Management Handbook, ed. Richard C.
Dorf (Englewood Cliffs, NJ: CRC Press, 1999), for an in-depth discussion of the evolution of early
strategic systems.
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Charles Schwab provides a more recent example of how a firm built upon exist­
ing capabilities and technology infrastructure to radically transform its industry-in
this case financial services. Founded in 1975, Schwab accomplished this feat, not once,
but twice. Initially, Schwab executives placed a bet that a growing number of indi­
vidual investors would prefer to save money and time by using low-cost local branch
office brokerage services rather than high-priced full-service brokers. Committed
to delivering the levels of trust and responsiveness of a full-service broker but at a
dramatically reduced cost, Schwab turned to IT. For example, by the late I970s, the
company had launched an IT-enabled 24X7 call center and customer relationship
management system that quickly became the channel of choice for Schwab customers.
In the mid-1980s and early I990s, Schwab pioneered online trading capabilities-well
before the Internet simplified adoption. Indeed, by 1997, revenues for Schwab's dis­
count brokerage business-a new market segment that Schwab had started, built, and
dominated for over 20 years-had reached US$2.3 billion.

When the commercial Internet appeared in the mid-1990s, Schwab was poised again
to segment the market. Already, routine customer service requests (quotes, balances,
positions) had migrated from Schwab branches to the call center and, to a lesser extent,
to its proprietary online service. Indeed, at the time it launched its Internet online
brokerage in January of 1998, only 5 percent of routine customer service was handled
at a brokerage office-with the majority handled by phone. The Web-based service
provided access to online and omine brokerage services for a single fee of$29.95 per
trade (compared to an average $80 per trade for full-service brokerage commissions).
Within less than one year, sales were up 19 percent. And, since the online self-service
business dramatically lowered costs, profits were also up 29 percent.

Today, new "born digital" firms like Google and Amazon.eom and established
players like Boeing and [BM are pushing the boundaries of how IT can be used to
transform business strategy and capabilities. [n so doing, they are redefining the basis
of competition in a wide range of industries. 12

Can IT Change the Nature of Relationships and the Balance of
Power in Buyer-Seller Relationships?
As mentioned above, AHSC rose to power within the hospital supply industry by
streamlining channels, dramatically decreasing cost, improving order accuracy, and
streamlining the supply chain between suppliers (e.g., Johnson & Johnson, Baxter,
and Abbott) and hospital buyers. Initially, AHSC used traditional offline processes to
buy supplies from manufacturers and to store them in AHSC-owned warehouses. But,
once it succeeded in getting a large number ofcustomers to buy online, AHSC sought
to further streamline the supply chain. Sensing they were at risk of being excluded
from the market and lacking the money, expertise, and time to respond, suppliers
succlllnbed to the pressure to put their catalogs online and join the electronic market.
Once electronic links to suppliers had been established, AHSC customers could order
directly from supplier inventory, which enabled further reductions in cost and cycle
time for all members of the online market.

12 Both Amazon.com & Boeing are discussed in cases located at the end of this module. Readers can
learn more about how Coogle is using IT to transform its industry in the Harvard Business School
case (No. 806-105).
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Customers encouraged this channel consolidation. While they recognized the value

of a multivendor marketplace, they were unwilling to put up with the problems of
using multiple different supplier systems to conduct business. Within a short time,
AHSC became a powerful supply chain services provider within the hospital supply
industry, controlling both the physical and information channels for conducting busi­
ness. In fact, this neutral, third-party distributor created such a significant shift in the
balance of power toward the channel that, in 1985, it was bought by Baxter Healthcare
Corporation, a hospital supplier in the industry. A few years later, responding to
pressure from market participants, Baxter was forced to spin out the supply chain
exchange to ensure neutrality.

Initially, many believed that the Internet might similarly shift power From suppli­
ers (e.g., manufacturers and service providers) to channel players (c.g., wholesalers,
distributors, and retailers) and buyers. Indeed, during the late 1990s, Internet-based
channel players flooded the market in an attempt to gain the position of power in this
new online channel.
~By 2004, however, many of the independent Internet marketplaces were struggling
or had closed. As neutral, independent channel players faltered, established players
rushed in-initially to defend their turf and later to drive efficiencies as the economy
worsened. Once again, the health care industry provided an excellent view into the
continued impact of IT on the changing nature of relationships and shifting power
dynamics.

In March 2000, five of the largest health care suppliers-Abbott, Baxter, GE
Medical, Johnson & Johnson, and Medtronic-Iaunched the Global Healthcare
Exchange, LLC (GHX)." GHX promised to eliminate inefficiencics in every step in
the health care supply chain, from placing orders to tracking delivery. These ineffi­
ciencies accounted for an estimated $1 I bi Ilion in unnecessary purchasing costs. 14 The
five founding companies supplied over 70 percent of all products and services pur­
chased by hospitals and did business with over 90 percent of potential buyers. Within
months of the announcement of GHX's formation, more than half of the emerging
independent health care Internet marketplaces disappeared as venture capital investors
pulled back their funding and support in recognition that chances for success were
slim given plummeting stock markets and the eroding economy.

Consolidation of the industry continued as the majority of the health care market­
places joined forces with GHX. By mid-20OJ, GHX's board of directors and investors
included representation by the largest buyers, distributors, and suppliers in the health
care industry. As one of only two remaining large online supply chain marketplaces,
GHX enabled over 1,400 health care buyers and distributors to transact over $2 bil­
lion in business with over 100 suppliers. In 2006, GHX purchased Neoforma, its last
remaining health care supply chain competitor, and the industry moved to a neutral
shared services platform.

13 For a thorough discussion of GHX, see l. M. Applegate, "Global Healthcare Exchange,"
Harvard Business School Publishing (No. 804-002). Also see M. l. Applegate, "Building Inter-Firm
Collaborative Community: Uniting Theory and Practice," in The Firm as Collaborative Community:
Reconslructing Trust in the Knowledge Economy, ed. C. Heckscher, and P. Adler, 2006.

14 R. Winslow, "Baxter International, Others Plan Net Concern for Hospital Purchases," The Wall Street
Journal Interactive, March 30, 2000.



72 Module One IT and Business Adwlfltage

The GHX case provides a rare glimpse into the evolution of relationships and power
dynamics within an industry as key participants in a business network worked together
to drive efficiencies for all. When the Internet burst on the scene, it was initially
believed that power would shift to independent channel players as they disintermedi­
ated traditional buyer-supplier relationships and fragmented industries. By 2000, the
view had shifted as established players regained power and sought ways to consolidate
it even more. Today, the evolution has come full circle as independent shared services
providers-owned by the industry (e.g., GHX or Nasdaq) or by an independent pro­
vider (e.g., Google, Amazon.com, or eBay)-provide the online platform and services
uscd by all players in an industry. While the evolution ofGHX and Nasdaq as trusted,
neutral collaborative marketplaces is facilitated by shared industry ownership, many
voice concerns about the increasing power and ambitions of independent online plat­
form and shared service providers such as Google.

Can IT Build Barriers to Entry?
Companies erect entry barriers by offering attractive products and services at a price
and level ofquality that competitors cannot match. Entry barriers can also be erected
when companies possess assets and specialized expertise that would be costly, time
consuming, and difficult to duplicate. Before the rise of the commercial Internet,
first movers like AHSC and AA spent hundreds of millions of dollars over decades
to establish a dominant position within electronic markets. The sheer magnitude of
the investment and expertise required to build and operate proprietary networks,
transaction systems, and databases created significant barriers to entry. For example,
American Airlines and archrival United Airlines each spent hundreds of millions
of dollars during the late 1970s and early 1980s to build the proprietary networks
and computer systems required to launch and run online customer reservation sys­
tems. By the time other airlines recognized the opportunity-and threat-they were
forced to tie into these two dominant online channels or risk being cut off from
customers.*' Over time, however, these technology-based advantages decreased. The more sus­
tainable advantage came from second-order barriers to entry created when companies
exploited the value of information generated by the technology and leveraged propri­
etary capabilities and assets to continuously innovate and evolve business strategy.
Second-order barriers to entry were also erected by leveraging a loyal and engaged
community of suppliers, customers, and partners that did business using a company's
proprietary digital infrastructure and assets.

Initially, many believed that the overall impact of Internet technologies would be to
lower entry barriers for all players in online markets." This belief arose from the fact
that Internet technologies dramatically lowered the cost of creating and participating
in electronic markets. In addition, the shared, nonproprietary nature of the Internet
made it easy for market participants to link to a shared, nonproprietary platform for
conducting business online and, more importantly, to sever ties with one firm and link
to another.

1~ M. Porter, "Strategy and the Internet," Harvard Business Review, March 2001.
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;f After more than a decade of use, we have seen that the Internet's low cost and ease
of penetration decrease the benefits to anyone participant unless people within an
organization are able to: ~\\

.>-
Learn, respond, and innovate more quickly and more effectively than others.

Build proprietary capabilities that are not easily replicable.

Create a large, loyal community that remains committed and engaged despite the
availability of seemingly comparable alternatives.

As we saw in the past, these capability and community barriers provide a sustainable
entry barrier----even within open standard electronic markets. In most cases, we see
that incumbent firms with large investments in proprietary infrastructure and channels
to market are at a particular disadvantage relative to new entrants when attempting to
create and quickly deploy second-order barriers to entry.

Amazon.com, one of the most celebrated new entrants of the dot-com era, provides
an example of how new technology can lower entry barriers in an established industry.
But, as we will see, while entry barriers were initially low, Amazon's initial online
retail business model required the company to take ownership of physical inventory.
This, in turn, required significant investments in building an online/offline retail
infrastructure. While building and deploying the infrastructure delayed profitability,
the company eventually found ways to capitalize on the infrastructure it had built, the
community it had connected, and what it had learned, turning a profit during fourth
quarter 2001-and building significant barriers to subsequent entry.

In July 1995, Jeff Bezos, Amazon's CEO and founder, launched his online book­
store from a 400-square-foot warehouse (about the size ofa one-car garage) with only
a few personal computers and a high-speed connection to the Internet. The company
quickly became the number one online bookstore. Just two years after launch, sales
had reached $148 million and the number of customers exceeded 2 million.

During its third year, Amazon executives demonstrated that the initial success in
quickly dominating the online book market could be repeated. During the summer
and fall of 1998, Amazon opened new online music and video "stores" and achieved
the number one position in online music sales within four months and the number one
position in online video sales within a record 45 days.

At this point, Amazon's success was due to the fact that the Internet had lowered
entry barriers to the detriment of established players. But there was a deeper lesson
here. Established competitors, such as Barnes & Noble, Borders, and Bertelsmann
(in Europe), were not blind to Amazon's early success; they invested heavily but were
unable to catch up. Why? Many erroneously believed that Amazon's dominance came
from its first-mover advantage. While this was important, in other instances first
movers were quickly crushed. CDNow, for example, was overtaken by Amazon.com
in short order.

The secret to Amazon's success in entering and dominating multiple industries was
the capabilities that it built behind its Web site to execute strategy. During 1999 and
2000, Amazon executives spent over US$400 million building a sophisticated, Web­
based order fulfillment capability that enabled the company to fhlfill orders for over
31 million units during the six-week 2000 holiday period from mid-November to the
end of December. Over 99 percent of orders arrived on time.
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Like the success stories from the 1980s, the automated transaction infrastructure
generated valuable information that, in Amazon.com's case, was fed into a sophisti­
cated business intelligence infrastructure that allowed executives and employees at all
levels to develop a real-time understanding of the dynamics of the marketplace and
of the needs of individual consumers and business customers. Amazon employees
used the insights gained to coordinate and control operations-not only inside the
firm but also across organizational boundaries. More importantly, it used its growing
understanding of customer preferences to personalize its online services in a way that
could not be matched by competitors and to feed valuable information to suppliers.
The number of loyal customers increased quickly and, by late 2000, over 25 million
people shopped on Amazon. These proprietary capabilities (which united people and
technology) enabled Amazon to develop powerful barriers to entry that, to date, com­
petitors have been unable to match. In Bezos' words:

Amazon.com's platform includes its brand, customers, technology, distribution capability,
deep e-commerce expertise, and a great team with a passion for innovation and serving
customers well . . . We believe that we have reached a "tipping point," where this platform
allows us to launch new e-commerce businesses faster, with a higher quality of customer
experience, a lower incremental cost, a higher chance of success, and a clearer path to scale
and profitability than perhaps any other company. 16

By mid-200 I, however, many wondered whether these proprietary assets would be
enough. After the rapid decline in the price ofInternet stocks during 2000 and the loss
of investor confidence in online business models, the company found that sources of
financing had dried up. Amazon executives altered the company's strategy and busi­
ness model away from a dependence on retail product sales and toward a services
model in an effort to attain profitability more quickly. This new strategy paralleled
the approach used by AHSC and AA during the 1980s to shift from selling products
to selling capabilities and expertise. The Amazon.com case, at the end of this module,
tells this fascinating story and highlights the role of proprietary IT-enabled capabilities
and assets in transforming organizations and industries.

Can IT Raise Switching Costs?
To provide a sustainable source of revenues, an IT system should ideally be easy to
start using but difficult to stop using. Customers drawn into the system through a
series of increasingly valuable enhancements should willingly become dependent on
the system's functionality. Once use ofthe system becomes ingrained within day-touay
activities, switching to another system becomes difficult and costly.

In the past, when proprietary technologies were the norm, switching costs were
high because switching usually required buying into different proprietary networks
and systems owned and operated by another online service provider. As a result,
first movers such as American Airlines in the travel industry, American Hospital
Supply in the hospital supply industry, or Wal-Mart in the retail industry were able to
hold customers and suppliers hostage. On the public Internet, however, the cost of a
simple connection is relatively low and the technologies required to participate are not

16 Amazon.com Annual Report, 1999.
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proprietary. As a result, switching costs are often substantially reduced. For example,
the cost to a customer of switching from shopping at Amazon.com to shopping at
Barnes & Noble's online store is merely a few keystrokes' effort. Easy switching also
makes for easy price comparisons, which led many to believe that it would be difficult
to achieve strong customer loyalty.

While there appears to be a certain inevitability to this logic, savvy executives (for
example, Scott Cook at Intuit) have identified ways to exploit the power ofthe Internet
to increase, rather than decrease, switching costs. Launched in 1983, Intuit provided
low-cost financial services software (Quicken, TurboTax, and QuickBooks) that were
designed to be easy to use by individuals with little to no background in finance or
technology. Initially, the products "hooked" the user by providing a much simpler
and easier way to complete time-consuming and repetitive tasks. By also providing a
simple way to store personal information, which would have to be re-entered if a cus­
tomer switched to a different product, the company kept users hooked over time. This
strategy enabled Intuit to quickly become the market leader for individual and small
business financial software with over 80 percent market share across its product line
and over 90 percent retention rates. Throughout the 1990s, the company continued to
maintain this position despite aggressive competition by software giant Microsoft.

A decade after launching its first software product, the company launched an online
financial services portal, Quicken.com, to complement and extend its packaged soft­
ware offerings. By linking its Internet business to the company's traditional desktop
software, Intuit was able to transition users from its desktop product line to a less
costly Internet product line while also offering an even easier to use and more useful
set of services. By 200 I, consumers and small business owners could pay bills and
bank online, calculate and pay taxes, and manage a portfolio of investments. Small
business owners could also manage payroll, inventory, and customer accounts, and
could purchase supplies. As these features were added to the service, and as customers
benefited from their ease of use and convenience, switching became more difficult.
Changing an online bill paying service, for example, involved setting up relationships
between the new service and each company to be paid.

Intuit used the lessons learned from its successful software business to guide the
launch and evolution of its Internet business. Careful attention was paid to creating
a service offering that provided a unique value proposition for customers and that
hooked users to its offering by providing a simple and easy-to-use way to complete
time-consuming and repetitive tasks. And, once users invested the effort to store
personal information and to set up online transaction relationships, it became much
harder to switch. Using these principles, within less than one year of launch, Intuit's
online version of its TurboTax software gained over 80 percent market share in the
highly competitive market for online tax preparation and filing.

Can IT Add Value to Existing Products or Services or Create
New Ones?
In addition to lowering cost, improving quality, and changing power dynamics, IT can
also add value to existing products or services and create new ones. Indeed, over the
past few decades, the information content of existing products has increased mark­
edly. For example, by 2000, there were more computer chips in a late-model car than
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were in the entire U.S. Department of Defense in 1960. Today, computer chips control
everything from a car's internal air temperature to the braking system, and they also
provide valuable information to service mechanics and auto manufacturers to guide
after-sales service and future product design. Most importantly, consumers can now
tap into on-board computers, like General Motors' OnStar service, to get driving
directions, make dinner reservations, contact police and rescue personnel, and even
open the car door to retrieve keys inadvertently left inside. In fact, Nick Tredennick,
technology analyst for Gilder Publishing, predicted that, by 2028, 99 percent of pro­
cessors will be dedicated to embedded applications."

Information-enabled products and services possess some very interesting prop­
erties. First, information is reusable. Unlike physical products, information can be
"sold" without transferring ownership and "used" without being consumed. As one
Internet business executive observed: "I sell information to you, and now you own
it. Yet I still own it, and we both can use it." Second, information is easily custom­
ized. The same information can bc presented in different forms (e.g., text, graphics,
video, audio) and in varying levels of detail. It can be combined with information
from other sources to communicate different messages and to create new products
and services. Third, information-based products and services possess an inherent
"time value." As the speed of business accelerates, the time value of information
increases.

Boeing's launch of its 787 Dreamliner demonstrates the power of cmbcddcd
IT to create what the company termcd its "e-Enabled Advantage." Planes in thc
Dreamliner fleet are equipped with networks and on-board computers that make it
possible for them to serve as "flying Internet hubs." Specialized hardware, middle­
ware, and applications connect the cockpit and cabin flight crews with all on-ground
communication and data networks and systems. This "brain on the plane" manages
and rOlltes enormous quantities of real-time data input and output within the airplane
and between the airplane and the outside world. Leveraging this core infrastructure,
a suite of IT applications has been developed that integrates each aspect of flight
operations and forms the foundation for new services offerings that generate new
revenue streams and create value for Boeing and its customers, suppliers, and part­
ners. Examples of the systems and services included as part of Boeing's e-Enabled
advantage are:

The Airplane Health Management in-flight monitoring system provides real-time
information on airplane operations, diagnostics, and maintenance to pilots, airport
ground personnel, airline management, and Boeing engineers and executives.

The Boeing Electronic Flight Bag provides pilots and flight crews with integrated
solutions for managing information and communicating with maintenance,
scheduling, and a wide range of other service providers in the air and on the
ground.

17 Nick Tredennick presentation at the Embedded Systems Conference, April 2008.

1$ l. Applegate, J. Valacich, M. Vatz, and C. Schneider, "Boeing's e-Enabled Advantage," Harvard
Business School Publishing (No. 806-106), 2006. Also see, Nolan et aI., "Boeing 787: The
Dreamliner," Harvard Business School Publishing (No. 305-101).
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The Portable Maintenance Aid provides mechanics and engineers with real-time
information and diagnostic and monitoring systems to resolve technical issues at
the work site, in the hangar, in the office, or on the flight line, and to troubleshoot
airplanes in minimum time.
Integrated resource planning and supply chain software enables Boeing to provide
hosted airline materials management for the industry. This has resulted in improved
service level reliability, lower parts costs, lower inventory, and streamlined logis­
tics, while also enabling Boeing to leverage its supplier partnerships for improved
asset management and supply chain functionality throughout the airline industry.

Hosted Operations Control enables Boeing to provide airline customers and part­
ners with a full suite of flight planning, logistics, and real-time operations control
services.
Business intelligence information and tools are available to operations personnel
and executives at Boeing, its airline customers, and the myriad suppliers and part­
ners that make up the airline business network.

MyBoeingFleet.com, a portal available to airplane owners, operators; Maintenance,
Repair, and Overhaul operators (MROs); and other third parties, provides direct and
personalized access to information essential to the operation of Boeing-delivered
aircraft.
In-flight entertainment and communication systems provide passengers with access
to video, audio, and Internet services.

To leverage its e-Enabled Advantage and deliver its new service offerings, Boeing
needed new capabilities-so too did its customers, suppliers, and othcr mcmbers
of the airline business network. Boeing built these capabilities by acquiring sevcral
high-growth airline industry software companies (e.g., Jeppesen) and by launching
a Solutions Consulting business staffed with consultants, decision scientists, and
information specialists with deep airline industry, technology, and business expertise.
Teams of consultants worked with airline operation teams to identify opportunities to
use Boeing's e-Enabled Advantagc to create value for Boeing and its customers, sup­
pliers, and partners. Sophisticated analytical models of end-to-end airline operations
were built and those models, which simulated "as is" and "to be" operating processes
and performance, enabled Boeing consultants and its airline partners to identify
opportunities to reduce costs and improve performance that would translate to bot­
tom-line financial performance improvements. For example, Boeing demonstrated to
one airline customer howe-Enabling could help reduce fleet delays and create $225
million value over 10 years. "The process helps Boeing establish a jointly owned value
proposition with our customers. This makes us a partner rather than a supplier," said
a Boeing project director for its Aviation Services Value Analysis Consulting practice.
Scott Carson, who in 2008 was president and CEO of Boeing Commercial Airlines,
commented: "Whatever we do in e-Enabling will never be the sale reason that people
buy Boeing airplanes. But it will certainly help create a preference for Boeing air­
planes in the marketplace.""

19 These quotes are from l. M. Applegate, et aI., "Boeing's e-Enabled Advantage," Harvard Business
School Publishing (No. 806-106), p. 11.
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There are two key categories of risk that must always
be considered when launching new business initiatives
designed to evolve or transform a company's business
model.

Strategic risk:
The following questions can be used to assess the
impact of IT on strategic risk.

1. Can emerging technologies disrupt our current busi­
ness model by enabling new business models with
decidedly superior economics?

2. Can IT lower entry barriers, change industry power
dynamics, or increase competitive intensity?

3. Can IT trigger regulatory action?

Project risk:

The following questions can be used to assess the
impact of IT on project risk.

1. Is the project larger than our typical project?

2. How much uncertainty is there in the project? Do
we know the requirements for key deliverables at
the start of the project or are these requirements still
evolving? (Note: Strategic uncertainties concerning
market adoption, product design, or the availability
of resources may influence both project and strategic
risk.)

3. Do we have experience with the technology (or
technologies)? If new technologies are involved, are
they new to the world or just new to us?

4. Do we have the resources (time, money, talent, infor­
mation) needed to implement the project?

5. Do we have the sponsorship and buy-in from key
stakeholders?

6. Is the organization (including the extended enter­
prise and industry) ready to implement and use what
we deliver?

While the Boeing case describes opportunities for creating business value by
embedding IT in physical products and services, it is also possible to alter or even
completely transform some products from analog to digital. For example, by 2008,
books, magazines, music, videos, and games were often created, delivered, and used
in a purely digital form. As mentioned carlier, these digital assets possess unique
economic properties. Indeed, once information, interactions, and transactions are in
digital form, they can be leveraged to increase business insight, to create new products
and services, and to add value to existing ones.

The Management of Risk

While the above examples highlight the role of IT in pursuing new business
opportunities, the importance of risk cannot be overlooked. Interestingly, the more
successful a company is, the easier it is to forget about risk. "It's in good times that
managers need to be most watchful for signs of impending danger," warns Bob
Simons." "[Success] has an uncanny way of setting a company up for trouble, if not
impending attack. And, not just from outside sources such as competitors and regu­
lators, but, just as important, from within the organization itself." While the earlier
sections of this chapter focused on the impact of IT and the search for opportunities,
this final section discusses IT impact on strategic risk. The text box entitled "Sources
of IT Risk" provides an overview of the key categories of risk that must be addressed.
Module 2 discusses approaches to managing project risk.

20 R. Simons, "How Risky Is Your Company?" Harvard Business Review, May-June 1999, p. 85.
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Exploiting IT opportunities requires vision, sound execution, and the ability to
respond quickly. It also requircs imagination-and a lot of creativity. This chapter
presents frameworks and approaches for analyzing the strategic impact of IT projects
and the role that IT plays in a company. The following questions can be used to assess
IT impact, opportunities, and risks.

I. What is the business impact of IT projects currently under way in your organiza­
tion? Do you have the right project sponsorship and implementation approach
based on the level of impact and degree of uncertainty and risk? Identi fy the impact
profile of the portfolio of projects in your organization. Are you focusing your
resources (money, people, and time) on the right types of projects based on the
strategic goals of your organization?

2. What are the opportunities for using IT to improve business model performance?
Can IT:

a. Change the basis of competition?

b. Change the nature of relationships and the balance of power among buyers and
suppliers?

c. Build or reduce barriers to entry?

d. Increase or decrease switching costs?

e. Add value to existing products and services, create new ones, or enter new
markets?

3. Are you identifying and managing IT risk?





Chapter

IT Impact on Organizations1

If the old model of organization was the large, hierarchical organization, the new model

that is considered characteristic of the new competition is a network of lateral and

horizontal interlinkages within and among firms.

Nohria and Eccles, 1992'

Today's executives are both fascinated by-and often skeptical of-the new business
models that they read about in the business press. Some academics and business futur­
ists argue that we are in the midst of an economic transition from the industrial econ­
omy to a global network economy that promises to be just as profound as the transition
from the agrarian economy to the industrial economy during the latter half of the nine­
teenth century.' Others prefer to avoid such far-reaching predictions. But, no matter
what their position, most agree that traditional organizational designs are inadequate
for coping with today's turbulent and increasingly networked world. Executives in
large, established firms increasingly find that their organizations must become much
more agile, innovative, and entrepreneurial while not losing the efficiency, power, and
reach that come with size and scale. And entrepreneurs and executives in small firms
find that they must tap into an extended network of partners to achieve the scale and
power needed to succeed in industries dominated by large, global players.

As they attempt to build lean yet agile businesses, these executives are finding
that they can no longer rely on gut instinct alone. Neither can they simply copy
organizational models that worked in the past. Instead, they must understand how
organizational and design choices influence operational efficiency and flexibility and,

1 This chapter is based on material developed by Professor Lynda M. Applegate for courses offered at
HBS. Permission to reprint must be obtained from the author.

1 N. Nohria and R. Eccles, Networks and Organizations: Structure, Form and Action (Boston: Harvard
Business School Press, 1993), p. 2.

3 During the late 1980s and early 1990s, academics and business futurists predicted the demise of
the hierarchy and the rise of a more networked, intelligent, and agile organizational model. For
examples, see Drucker, "The Coming of the New Organization," Harvard Business Review, lanuary~

February 1988; W. Powell, "Neither Market nor Hierarchy: New Forms of Organization," Research
on Organizational Behavior 12 (1990), pp. 295-336; F. Ostroff and D. Smith, "The Horizontal
Organization, " McKinsey Quarterly 1 (1992), pp. 148-168.
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even more important, they must determine how to best align the organization with the
environment and the chosen strategy to quickly and effectively "sense and respond"
to opportunities and threats.'

This chapter examines the capabilities required to build businesses that can survive
and prosper in today's fast-paced and uncertain environment. The challenges of pre­
serving the advantages of a big company while responding as quickly and innovatively
as a small company are not new. Indeed, the insights presented in this chapter have
emerged from over 20 years of work with hundreds of executives and entrepreneurs
as they struggled to build businesses that cou·ld cope with the demands of a rapidly
changing, increasingly networked global economy.' The insights from this research
suggest that IT is an important enabler for developing the best-in-class capabilities
required for success.

The Need for New Capabilities

Executives spent much of the twentieth century building and perfecting hierarchies­
and the last few decades attempting to tear them down. During the 1980s and 1990s,
downsizing, delayering, and reengineering swept through large companies. Rigid
intra- and interfirm boundaries were shattered to enable companies to focus on core
competencies while also delivering customized solutions in global markets. Strategic
partnerships and alliances were formed to ensure access to capabilitics and expertise
that could not be efficiently and effectively built and managed inside organizations.

The vision of eliminating hierarchy was compelling, and the change initiatives­
many of them enabled by emcrging information technologies-shook business mar­
kets and the organizations within them to their foundations. But take a walk around
most large, established firms, or talk with executives from established industries, and
it soon becomes clear that the "hierarchy" is far from dead. Yet, when asked what
their companies or industries should look like, most executives call immediately for
new capabilities that enable them to work more effectively and efficiently within
more diffuse and fluid business networks that are popularly called "ecosystems.'"
The problem confronting these executives, they report, is that they do not wish to
sacrifice efficiency for speed; neither can they abandon authority and control as they
empower others-be they employees, partners, or other loosely connected network

4 S. Bradley and R. Nolan, Sense and Respond: Capturing Value in a Networked Era (Boston: Harvard
Business School Press, 1998).

5 L. M. Applegate, /lIn Search of a New Organization," in Shaping Organizational Form:
Communication, Connection and Community, eds. G. DeSanctis and J. Fulk (Newbury Park, CA: Sage,
1999); L. M. Applegate, "Time for the Big-Small Company," Financial Times Mastering Information
Monagement, April 1999.

6 Applegate (1999) describes the features of early attempts at building intrafirm collaborative
community. Also see Applegate (1994) for results of a survey of business executives who were
asked to describe changing governance models during the early 1990s and expectations for future
changes. L. M. Applegate, "Business Transformation Self-Assessment-1992-1993," Harvard Business
School Publishing, 1994 (No. 194-013). L. M. Applegate, "Time for the Big Small Company,"
Financial Times Mastering Information Management Series, March 1, 1999.
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members-to make decisions that directly influence real-time customer needs and
business performance.

In the mid-1990s, Jack Welch, CEO of General Electric (GE) at the time, summa­
rized the dilemma his company faced. "Our dream and our plan well over a decade
ago were simple," he said. "We set out to shape a global enterprise that preserved the
classic big company advantages while eliminating the big company drawbacks. What
we wanted to build was a hybrid enterprise with the ... power, resources, and reach of
a large firm and the hunger, spirit, and fire of a small one."7 This was not just a U.S.
point of view: Percy Barnevik, CEO of Switzerland-based Asea Brown Boveri (ABB),
was one of many in other countries who echoed Welch's comments. "ABB is an orga­
nization with three internal contradictions," he explained. "We want to be global and
local, big and small, and radically decentralized with centralized reporting and con­
trol. If we resolve those contradictions, we create real competitive advantage."8

And it's not just large firms that face the dilemma of how to be big and small simul­
taneously. Small companies also struggle with the problems that come from doing
business on an increasingly complex and global scale. Take, for example, LeapFrog,
the educational toy company.' When LeapFrog was founded in 1995, executives out­
sourced manufacturing to seven Chinese factories and shipping and distribution to
global logistics firms that, by 2002, were shipping LeapFrog products to Toys "R" Us
and Wal-Mart retailers located in over 28 countries. Operating as the creative design
and marketing hub of its global network of partners, LeapFrog rose from its position
as the number 15 toy company in 2000, to the number 4 position in 200 I, and the
number 3 position in 2002-behind only Mattei and Hasbro, the giants in an industry
that had been called a duopoly.IO

But this rapid growth dramatically increased the complexity LeapFrog faced. In
2003, the company had launched five product platforms-hardware and software that
could run a wide variety of content-with over 100 different content titles. In addi­
tion, the company had launched over 35 stand-alone toy products and had entered the
educational software industry with the launch of its SchoolHouse division. Finally, its
content had been translated into English, Spanish, French, Italian, and Japanese, and
its products were sold in countries around the world.

With growth and increased complexity also came problems of control and talent
management. Faced with the need to install systems and structure, founder and CEO
Mike Wood worried that the company would lose its creative talent. IT was seen as a
key enabler of controlling operations while also providing real-time information and
analytical tools that allowed employees, executives, and even the company's retail
customers to continue the steady stream of product innovation required for success in
the fad-driven toy industry. Figure 3.1 summarizes the dilemma that drives executives
of large and small firms alike to search for new organizational solutions.

7 J. Welch, "Managing in the 90s," GE Report to Shareholders, 1988.

gR. Simons and C. Bartlett, JJ Asea Brown Boveri" Harvard Business School Publishing (No.1 92-1 39).

<} L. M. Applegate, et aI., "leapfrog Enterprises," Harvard Business School Publishing (No. 808-109),
March 2008.

10 A duopoly is an industry controlled by two large competitors. In the United States, the Sherman
Antitrust Act prevents one player from gaining monopoly control.
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As timely as it seems, the management dilemma of designing a "big-small com­
pany" is not new. In fact, descriptions of "hybrid" organizations designed to enable
companies to be lean and agile simultaneously were common in the 1950s and
1960s." (Interestingly, these organizational models were pioneered by rapidly growing
technology start-ups in the aerospace and computer industries.) One of these hybrid
designs-the matrix-was originally billed as the "obvious organizational solution"
to the need for control and efficiency, while simultaneously enabling flexibility and
speed of response." Decades ago, proponents of the matrix argued for an "adaptive,
information-intensive, team-based, collaborative, and empowered" organization~all

characteristics of today's twenty-first century organizations.
But companies that adopted the hybrid designs of the 1960s through 1980s soon

learned that the new structures and systems bred conflict, confusion, information
overload, and costly duplication of resources. Bartlett and Ghoshal discuss why many
firms adopted the matrix only to abandon it several years later: "Top-level managers
are losing control of their companies. The problem is not that they have misjudged the
demands created by an increasingly complex environment and an accelerating rate of
environmental change, nor that they have failed to develop strategies appropriate to the
new challenges. The problem is that their companies are organizationally incapable of
carrying out the sophisticated strategies they have developed. Over the past 20 years,
strategic thinking has outdistanced organizational capabilities.""

11 T. Burns and G. M. Stalker, The Management of Innovation (London: Tavistock, 1961);
J. Woodward, Industrial Organization, Theory and Practice (london: Oxford University Press, 1965);
I. D. Thompson, Organizations in Action (New York: McGraw-Hili, 1967); P. lawrence, and J. Lorsch,
Organization and Environment (Boston: Harvard Business School Press, 1967, 1986); L Greiner,
"Evolution and Revolution as Organizations Grow," Harvard Business Review 50, no. 4 (1972),
pp. 37-46; J. Galbraith, Designing Complex Organization (Reading, MA: Addison Wesley, 1973).

12 C. Bartlett and S. Ghoshal, Managing across Borders: The Transnational Solution (Boston: Harvard
Business School Press, 1991).

llibid.
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Is History Repeating Itself?
Given such problems, we might legitimately ask: "If these hybrid organizations failed
in the past, why are we trying them again?" Interestingly, one of the major sources of
difficulty with the matrix was the dramatic increase in the need for timely information
to manage it successfully." While the hierarchy managed complexity by minimizing it,
the matrix demanded that managers deal with complexity directly. Product managers
had to coordinate their plans and operations with functional managers. Country man­
agers had to coordinate activities with headquarters. And senior managers, attempting
to reconcile overall organizational performance and plan corporate strategy, were
faced with a dizzying array of conflicting information.

In the large industrial economy hierarchies, paper-based and word-of-mouth
information moved slowly and channels of communication were limited. While the
mainframe computer systems of the day helped process some of this information,
they were designed, like the hierarchy itself, to support centralized decision making
and hierarchical communication. The microcomputer revolution of the 1980s provided
tools to decentralize information processing-which helped improve local decision
making-but the technology to support both local and enterprisewide information
sharing and communication was inadequate.

Only recently has information technology (IT) become capable of meeting the infor­
mation challenge inherent in the organization design challenge discussed above (see
Figure 3.2). The "networked IT revolution," which began in the 1980s and picked up
speed with the conunercialization of the Internet and its associated technological inno­
vations, has made possible new approaches to conununicating and sharing information
that redefine organizational possibilities. IBM CEO Sam Palmisano termed this new
approach "Business On Demand" and has focused IBM's over 300,000 employee work­
force and its global network of partners on making it a reality for IBM and its custom­
ers. He describes an On Demand enterprise as one that "unites information, processes,
and people to create an enterprise in which end-to-end processes are integrated across
a company, an industry, and globally to enable it to respond with speed and flexibility
to any customer demand, market opportunity, or external threat""

How can executives exploit the power ofemerging IT infrastructures to enable organi­
zations to act big and small simultaneously? Technology is not enough. New approaches
to organizing and managing are required. But before we describe these design elements,
it is helpful to review lessons from some classic organizational failures.

learning from Mistakes
There is much to be learned from careful examination of a failure. Consider the disas­
ter that befell Barings Bank. 16 A February 28, 1995, article in The Wall Street Journal,

14 Research in the mid-1960s suggested that firms that are successful operating in uncertain and
complex environments developed systems to improve vertical and lateral information processing in the
firm. See J. Galbraith, Designing Complex Organizations (Reading, MA: Addison Wesley, 1973); and
P. Lawrence and J. Lorsch, Organization and Environment (Boston: Harvard Business School Press, 1986).

15 L. M. Applegate, et aI., "IBM's Decade of Transformation: Turnaround to Growth," Harvard
Business School Publishing (No. 805-130).

16 R. Stevenson "Markets Shaken as a British Bank Takes a Big Loss," The New York Times, February 27, 1995;
G. Millman, "Barings Collapses: Financial System Bears Up Well," The Wall Street Journal, February 28, 1995.
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proclaimed: "The warning lights should have been blinking. The collapse of 233-year­
old Barings PLC due to a staggering $1.2 billion loss from unauthorized derivatives
trading raises an important question: How many other Barings are out there?"'7

The huge losses were traced to the actions of a 27-year-old trader in Singapore
who had been given authority to trade financial derivatives on behalf of the firm.
While most securities firms grant similar authority to traders, the potential for abuse
of power appeared to be greater at Barings because, according to the newspaper
accounts, the 27-year-old trader also had control over the back-office transaction sys­
tems that reported on trades. Over a few months' time, the capital reserves of the bank
were wiped out. The bank's risk management systems and executive oversight either
did not detect or did not respond in time to prevent disaster.

More recently (January 2008) a 31-year-old trader at French bank, Societe
Generale, circumvented control systems resulting in a €4.9 billion ($7 billion) 10ss.18
As in the case of Barings Bank, the problems arose in a unit that was growing quickly
and generating significant profits, and there was evidence that a combination offaulty
supervision and inadequate information reporting was among the underlying problems
that led to the huge losses.

While no firm can totally insulate itself against such disasters, the hierarchy speci­
fies a number of structures and systems that help to safeguard a large firm." Authority
systems limit decision making and actions by strict segregation of responsibility and
duties, standardization of jobs, direct supervision, and restricted access to informa­
tion and assets everywhere but at the very top of the firm. In theory, the hierarchy is
designed so that, short of sabotage, no single employee or work unit can make a deci­
sion or take an action that can immediately threaten the entire organization. Even at

17 s. lypin and G. B. Krecht, "How Many Other Barings Are There?" The Wall Street journal, February
28, 1995.

18 "Soc Cen Post Mortem," FT.eom, January 25, 2008 (downloaded June 14, 2008).

191n small, privately held firms, authority for most decisions is retained by the CEO/founder, and
controls are based on direct oversight and supervision.
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the top of a firm, the CEO is responsible to a board of directors that includes external
members representing stakeholder interests.

Similarly, hierarchical control systems are designed to ensure tight control of oper­
ating processes through multiple intersecting cheeks and balances. At lower levels,
control systems are based on action controls-employees are told exactly what they
are supposed to do and supervisors watch to see that they do it. 20 As one moves up
in the hierarchy, managers are evaluated and compensated based on their ability to
meet predefined performance criteria; these results controls help focus managerial
attention and actions on organizational priorities and ensure coordination of actions
and decisions across functional boundaries. Personnel controls ensure that the right
people with the right skills are recruited, hired, developed, motivated, and retained.
Finally, transaction controls-accurate and complete documentation of financial and
legal transactions with regular review by senior executives, the board of directors, and
external auditors----ensure risk and asset management.

Current "new-age organization" buzzwords exhort executives to empower their
people and expand their areas of responsibility; to wipe out middle management ranks
and create self-managing teams. But they do not specify how control and authority are
to be maintained once the traditional systems have been disrupted. Executives often
learn important lessons about the complexity of organizational control and authority
systems as they embark upon these change initiatives. Unfortunately some-like the
executives at Barings Bank-learn their lesson too late.

Analysis of both failure and success has clarified several important lessons for
designing organizations that can develop the "sense and respond" capabilities required
oftoday's fast-paced, complex, and volatile business environment.

Speed COUllts, but Not utthe Expellse olColltrol. When the business environment
is highly competitive and turbulent, speed counts. New products must be introduced
ever more quickly, order fulfillment cycles must be cut dramatically, and executives
are exhorted to create organizations that can turn on a dime. But we know that tak­
ing one's time has its advantages. A driver racing along the freeway at 55 miles per
hour is much more vulnerable to serious injury if something unexpected happens.
Decisions must be made quickly; there is no margin for error. Skill and expertise­
especially in dealing with unforeseen circumstances-arc critical. Constant
vigilance is necessary. In short, the faster we go, the more important it is-and the
harder it is-to keep control ofour ear. Executives offast-cycled organizations face
the same dilemma. The faster the pace, the greater the need to monitor business
operations and clearly define and enforce the rules of the road.

Empowermellt Is NotAllarchy. When asked to define the term empowerment, some
executives describe vague efforts to "push decision making down the line." Others
equate empowerment with "getting rid of (or bypassing) middle management."
Most have a hard time describing exactly who will make what decisions and fail to
recognize that decisions concerning who is accountable and has authority to make a
decision, take action, or commit resources on behalf of the firm is tightly linked to
a more complex set of organization design features. These features include structure

20 K. Merchant, Rewarding Results (Boston: Harvard Business School Press, 1989); R. N. Anthony
The Management Control Function (Boston: Harvard Business School Press, 1988).
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(how people are grouped into units and how those units coordinate activities to
develop and deliver products and services to customers); reporting relationships and
power (both formal and informal); and incentives and performance managemelll
(compensation, evaluation, and measurement systems). Many learn the hard way
that isolated efforts to empower employees can lead to disaster when not accompa­
nied by a more comprehensive redefinition of authority and control throughout the
organization. For example, in an empowered organization, senior executives must be
more involved, not less; and organizational boundaries and value systems must be
more clearly communicated, closely monitored, and consistently enforced.

Transforming an Organization Requires More Than Just Changing the Structure.
It is not enough to simply take out layers or redraw boxes on an organization chart.
The resulting organizational confusion from structure changes can help to shake up
an entrenched organization and create the "conditions" for change, but structural
chauges alone cannot harness the energy of the workforce to recreate an organiza­
tion with a common purpose and direction. Nor can simple changes in structure
promote the alignment of people, processes, and information.

These three key lessons from the field suggest that building the capabilities
required to execute strategy in a fast-paced, uncertain business environment requires
that managers adopt a comprehensive approach to organization design that includes
analysis and realignment of capabilities within four key areas of business model
design: processes and infrastructure, people and partners, organization and culture,
and leadership and governance. Improved access to information and high-capacity
networked communication systems are core elements of redesign in all four areas.

IT Impact on Capabilities

Organizations are information systems. They are communication systems. And they

arc decision-making systems ... If one thinks about it, every aspect of organizational

functioning depends on information processing of one form or another.

Morgan, /99721

We have long known that organizations are information processing systems.22 As
such, limitations in vertical and horizontal information processing capacity directly
influence the range of organizational choices available to managers as they attempt
to execute stralegy. We also know that the ability to align and adapt an organization's
strategy and capabilities to the demands of a turbulent business environment is essen­
tial for building a high-performance organization.']

21 G. Morgan, Images of Organizations (Thousand Oaks, CA: Sage Publications, 1997), p. 78.

22 P. Lawrence and J. Lorsch, Organization and Environment (Boston: Harvard Business School Press,
1966); J. Galbraith, Organization Design (Reading, MA: Addison-Wesley, 1977).

23R. Miles and C. Snow, "Organizations: New Concepts for New Forms," California Management
Review 28 (1986), pp. 62-73; M. Hammer, and J. Champy, Reengineering the Corporation (New York:
Harper Business, 1993); J. Collins, and J. Porras, Built to Last (New York: Harper Business, 1994).
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Earlier in this chapter, we described how executives spent the past two decades
searching for a new organizational model that would enable their organization to
survive and prosper in an increasingly volatile, complex, networked environment.
Executives faced two key organizational design challenges as they attempted to
design organizations and build capabilities. IT is a key enabler for addressing both
challenges.

Can IT Enable Agility and Control?
As executives struggle to build a lean, yet agile, organization, we see them making
a common mistake. They make changes to portions of their operations without con­
sidering the impact on other parts of the organization or on partners, suppliers, or
even customer organizations, and then they are surprised when the results fall short
of their goals. For example, Frito-Lay, Inc., a consumer products firm famous for
its salty snacks, learned how to build a lean, yet agile, company the hard way." In
the mid-1980s, the senior executives attempted to accelerate the rate of new product
development without ensuring that the supply chain, manufacturing, and order fulfill­
ment processes could handle the increased complexity. In doing so, they failed to view
their organization as a set of integrated, horizontal operating processes that must be
redesigned in concert. Not surprisingly, chaos resulted." Suppliers could not handle
the demand, manufacturing defects rose, and inventory piled up in the warehouses.

Having failed in their first process redesign attempts, executives at Frito-Lay
launched a second project-this time to integrate their new products development
process with their supply chain, manufacturing, and order fulfillment processes. They
eliminated bottlenecks and squeezed excess time and cost out ofend-to-end operations
but failed to redesign the organization and management systems needed to control
these accelerated, real-time processes.

This example highlights two mistakes executive often make when attempting to
balance agility with control: (I) failure to redesign end-to-end processes; and (2) fail­
ure to realign faster-cycled operations with organization structure, control, authority
systems, incentives, and culture. Both problems can cause failures of execution.

Frito-Lay executives ran headlong into the first problem when they attempted to
accelerate new product development without consideration for the end-to-end process.
They increased the number of products and product variations, the rate of new product
development, and the number of marketing campaigns and promotions. These actions
dramatically increased operating complexity. Plans created by product managers and
approved months in advance were being revised by field sales employees attempting
to respond to local customer needs and competitive response. At the same time, mar­
keting managers began offering promotions within targeted customer accounts. But
neither manufacturing nor logistics were in on the decision nor were they informed in
a timely enough manner to adjust supply and production schedules. Not surprisingly,
within a short time, the company was out of control.

24 L. M. Applegate, "In Search of a New Organizational Model: Lessons from the Field," in Shaping
Organization Form, ed. G. DeSanctis and J Fulke, Sage Publishing, 1999, p. 33-70.

251t is important to note that the consumer products firm did make changes to isolated functional
activities, but no attempt was made at end-to-end process redesign.
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The problems during the second projcct were traced to the fact that the executives
had failed to change the way the newly streamlined and integrated processes were
aligned with control, authority systems, and incentives. As a result, the real-time busi­
ness intelligence and early warning systems needed to make decisions and take actions
in these faster time frames were not in place. Opportunities were missed and problems
went undiscovered.

Frito-Lay executives learned important lessons from the series of problems they
encountered. "I don't think any of us fully appreciated how highly leveraged and inte­
grated our business truly was until the abortive attempt at accelerating new product
development," the CEO explained. "The problems were so abrupt and severe that it
made a lasting impression on all of us. Two major lessons came from this situation.
First, it became very clear that we needed to recast OUf vision for change as an enter­
prisewide initiative rather than just a change within a specific function. Despite our
functional organization, our operations were highly integrated. We couldn't make a
change in one area without causing problems somewhere else. Second, we became
aware that, as we sped up our processes, we needed to provide much more timely
information to the people on the line who were being asked to respond more quickly
within a much more complicated and less structured role. Finally, we needed to cre­
ate a new management structure that would bring functional managers together as
teams, which we called area operating teams, and provide them with the authority and
accountability to coordinate and control these end-to-end processes."

FIGURE 3.3
Streamlining
Operating and
Management
Process

Source: 0 2005 Lynda
M. Applegate.
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FIGURE 3.4 Redefining Control Systems
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When attempting to build the capabilities to sense and respond quickly and effec­
tively, executives like those at Frito-Lay are finding that it is important to recognize
that organizational control is determined by two tightly integrated sets of processes.
Operating processes are the series of activities that define how a firm designs, pro­
duces, distributes, markets, sells, and supports its products and services. Management
processes are activities that define strategic direction and coordinate and control
operations. As executives attempt to respond to a much faster business cycle, both
operating and management processes must be-not only streamlined-but also inte­
grated and synchronized to the cycle time of the business (see Figure 3.3).

As the Frito-Lay CEO learned, the ability to share information and perspective,
while also providing much faster-cycled control systems, is critical for synchronizing
operating and management processes (see Figure 3.4). More recently, Con-Way, Inc.
has turned to IT to enable the real-time sense and respond organization and control
systems needed to ensure it can respond quickly while maintaining control of its global
network." [n February 2005, when Jacquelyn Baretta was appointed CIa of this $4.2

26 Learn more about Con-Way's award winning IT systems on the 2008 CIO 100 Web site at http://
www.cio.com/ciolOO/detail/1817 and on the company Web site's June 2, 2008 Press Release.
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billion freight logistics company, she was faced with the daunting task of consolidat­
ing diverse IT activities and assets spread throughout the company's three main busi­
ness units. By 2008, a single IT-enabled operating platform provided a foundation for
streamlining, integrating, and synchronizing operating and management processes and
for providing consistent real-time information throughout Con-Way and its network of
shippers, receivers, and carriers. Leadership of these activities rested with Con-Way's
senior executives~one of whom was CIO Baretta. In addition, the company had
begun to experiment with Wi-Fi systems to further streamline, coordinate, and control
the processing of shipments across its network of440 North American service centers.
Its Menlo Worldwide logistics business is also building radio frequency identification
(RFlO) systems to track parcels. Both systems will provide real-time information and
analytical tools to support decision making, collaboration, and control.

Can IT Enable Accountability and Collaboration?
Empowerment, teams, and collaboration~thesemodern-day buzzwords describe dif­
ferent facets of organizational authority structures and systems. Authority structures
can be formal and informal and include how we define jobs, provide incentives to
perform those jobs, group people into units to reduce the friction of getting work done,
and coordinate among the various people and units to achieve shared goals.

FIGURE 3.5 Redefining Authority Systems
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Traditionally, the formal distribution of authority within an organization has been
viewed as a trade-off between centralization and decentralization (see Figure 3.5).
Organizations were considered networks of relationships among principals (owners
and senior executives) and self-interested "agents."27 Tn hierarchical organizations, the
cost and risk of coordinating local operations and aligning individual interests was
minimized by centralizing decision making, structuring operations, and developing a
deep hierarchy so that operations were executed efficiently and according to clearly
defined procedures. This approach assumed that these centrally located executives
and decision makers had access to the information they needed to understand local
business dynamics. It also assumed that they had the time and expertise to analyze the
informatlon, make decisions, and ensure that the decisions were executed by operating
employees.

As the complexity, uncertainty, and volatility in the business environment intensi­
fied, it became increasingly difficult to satisfy the assumptions required for central­
ized decision making. During the 1980s and 1990s, the solution adopted by many
executives was to decentralize decision making to increasingly more focused and
autonomous profit centers or "self-managing teams." In so doing, decisions could be
made more quickly, but the cost of coordination and control increased and decisions
made by local employees and teams often failed to consider the overall goals of the
company.

The president of Phillips Petroleum recalled the "tyranny of control" that char­
acterized his attempts to maintain control over decentralized decision makingY
"When we attempted to decentralize decision making in our organization," he
recalled, "we added controllers in all of the newly formed business units to ensure
the senior management oversight we felt was required. Over time, the number of
controllers in corporate headquarters also increased. We ended up having checkers
checking the checkers!" As competition and price erosion increased, these slow-to­
respond and costly authority structures and systems became a drag on innovation
and a drag on earnings.

Executives at Phillips Petroleum initially responded by creating a matrix orga­
nization with centralized centers of excellence that provided shared services.
Dramatic cuts in the number of middle management and staff were also made.
Before long, employees in the field found that they no longer had the relevant
information needed to make decisions and performance suffered. Eventually a
business intelligence system was implemented and teams of operating managers
were given authority for decision making. These actions enabled teams to make
decisions in the field while also ensuring that senior executives could provide the
required oversight.

27 M. Jensen and W. Meckling, "Theory of the Firm: Managerial Behavior, Agency Costs, and
Ownership Structure," Journal of Financial Economics (1973), pp. 305-360; E. Fama, "Agency
Problems and the Theory of the Firm," Journal of Political Economics (1980), pp. 288-307.

28 L. M. Applegate, "In Search of a New Organizational Model: Lessons from the Field," in Shaping
Organization Form, ed. G. DeSanctis and J. Fulke, Sage Publishing, 1999, pp. 33-70.
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Summary Executives made significant efforts during the past decade in reorganizing to meet
the challenges of operating in a more dynamic, hyper-competitive world. But as we
entered the twenty-first century, it became clear that even more radical change was
requircd. As IT transforms markets, industries, and the organizations that compete
within them, executives are forced to respond even more quickly, deliver higher qual­
ity and more customized products and services, and cut costs even more deeply. In
large companies, layers of management were cut and spans of authority increased to
the point where many executives worried that their organizations were spinning out
of control. Entrepreneurial start-ups and small firms were also being required to grow
and expand their products and markets without losing their agility, speed, and respon­
siveness to local needs. In short, the assumptions behind traditional organizational
models such as the hierarchy and the entrepreneurial model were pushed to the limit
and found lacking. (The table in Appendix 3A compares the design features of tra­
ditional hierarchical and entrepreneurial organizations with the emerging IT-enabled
networked organizations.)

Today, forward-thinking executives are using IT to streamline and synchronize
operating and management processes. They are providing real-time information and
business-intelligence tools to decision makers on the line while also providing teams
of operating managers and senior executives with the information needed to ensure
the right decisions are made.

The following questions can be used to guide organizational design decisions as
executives attempt to leverage emerging networked IT to expand information process­
ing capacity and build the lean, agile organizations required to compete and succeed
in today's turbulent business environment.

1. Have we identified the key activities and decisions needed to execute strategy and
achieve our goals?

2. Do we have, or can we acquire, the resources (people and expertise, information,
technology, equipment and supplies, capital) we need to be successful?

3. Have we correctly identified the activities and decisions that should be performed
inside our organization and those that should be sourced from the outside?

4. Have we integrated and streamlined end-to-end processes to ensure efficiency and
quality? Are these processes synchronized with both cycle times in thc business
envirollment and with the management cycle times needed to coordinate and con­
trol operations?

5. Do individuals and teams at all levels within our organization and in customer, sup­
plier, and partner organizations have the information and analytical tools needed to
sense and respond to internal and external opportunities and threats?

6. Have we correctly grouped people and partners into teams and units to
enable them to coordinate and control streamlined and integrated end-to-end
processes?

7. Have we provided these teams with the tools and incentives needed to collaborate
(both face-to-face and online) in making decisions and taking actions to ensure
execution of today's strategy and a steady stream of innovations for success in the
future?
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8. Have we effectively developed, organized, and leveraged the creativity and full
potential of our people and partners?

9. Have we created a culture of shared values and behaviors that unites the organiza­
tion and its partners around a common shared purpose and the achievement of both
personal and shared goals?
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Characteristic

Process integration
& synchronization

Process cycle time

Process complexity

Hierarchy

• Process activities segregated
into distinct tasks managed by
functions.

• Activities are synchronized
during yearly planning
sessions.

• Operating cycle time based on
organization's management
cycle time.

• For highly structured, routine,
automated processes (e.g.,
factory operations), cycle time
can be shortened.

• In unstructured situations,
time and inventory buffers
used to manage uncertainty.

• The inherent complexity of
the business environment
minimized through structure
and slow response to change.

• Standard products and services
mass produced for mass
markets to reduce business
complexity.

• Processes structured to reduce
operating complexity.

Entrepreneurial

• Process activities defined
on an ongoing basis by the
people doing the work.

• Activities synchronized
through ad hoc discussion
(face-to-face, e-mail,
phone).

• The operating cycle time
based on the cycle time
of changes in the business
environment.

• Operating activities not
structured; as a result, all
activities managed in the
same, unstructured way.

• Start-up firms offer a
limited product set to a
limited market.

• Within this simple business
environment, significant
customization provided
to ensure that products
meet the requirements of
individual customers.

Networked

• Process activities integrated and synchronized
through the flow of information in IT systems.

• Changes discussed and planned through
frequent interactions among those doing the
work (face-to-face, e-mail, phone).

• In the case of unstructured and uncertain
activities, teams may meet daily or weekly to
plan activities.

• Information on the market, industry, and
operations available and acted on in real time.

• The cycle time of operating activities
approaches the cycle time of changes in the
business environment.

• Despite significant business complexity, real­
time information and sophisticated analytical
tools enable products and services to be
customized for increasingly smaller customer
segments.

• At the limit, a company can personalize for a
"market of one."

• Real-time information and sophisticated
analytics enable a large firm to manage
complexity directly rather than managing
through complexity reduction.
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Management cycle
time

Scope and
granularity
of business
understanding

Information and
business literacy

• Defined around yearly planning
and budgeting systems.

• Yearly and quarterly performance
monitoring and reporting
dictated by country-level
regulations for public and private
firms.

• Understanding of business
limited to specific job an
employee is hired to do. At
operating levels, scope is limited
to a specific task. Only top
management team understands
business dynamics across
scope of enterprise but depth
of understanding of anyone
portion of the business limited.

• Employees at all levels unable to
link specific decisions and actions
to the firm's overall performance.

• Planning targets and goals set on
a yearly basis and monitored and
adjusted quarterly. This results
in quarterly cycles of feedback/
feedforward.

• Understanding business
dynamics predicated on the
organization operating as
originally structured.

• Employee understanding
of business dynamics and
information limited to specific
assigned tasks.

• Management processes defined by
the founder, often ad hoc.

• Direct involvement of the founder
in most decisions and activities
cause the management cycle
time to be timed directly to the
business cycle.

• Because of their direct
involvement in all activities and
decisions, founders and employees
have an in-depth understanding
of the business.

• Business performance monitored
and communicated in real time,
enabling founders and employees
to link actions to performance
in a real-time cycle of feedback/
feedforward.

• Operations continually adjusted
and refined in an ad hoc manner.

• Employees and founders have
access to all information required
to run the company and are
expected to use that information
to solve problems, make decisions,
and take actions to accomplish
firm's goals.

• Real-time information and reporting
enables the management cycle time
to be tied directly to the operating
cycle, which, in turn, has been
timed to the inherent cycle time of
the business environment.

• Detailed information on the market,
industry and business performance,
and operations enables operating
teams (which may include
customers, suppliers, and business
partners) to refine and adjust goals
and activities within the scope of their
authority, based on changes in the
business environment.

• Operating teams, rather than
individuals, have authority
over a broader set of business
activities (processes), and senior
management, like the founders in an
entrepreneurial venture, take a more
active role in monitoring business
operations and participating in high­
risk decisions.

• Employees at all levels have access
to information on business goals
and operations across a wide range
of activities, and, working in teams
within the scope of their collective
authority, are expected to use that
information to make decisions and
take actions to accomplish firm's
goals.
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Characteristics of the Hierarchy, Entrepreneurial, and Networked Organization
(continued)

Characteristic

Boundaries and
values

Units of work and
chain of command

Span of
management

Hierarchy

• Activities and authority segmented
so that no one individual has
the power or authority (short of
sabotage) to cause irreparable
harm to company. (Even the CEO
reports to a board of directors.)

• In areas of high risk, special
security precautions (e.g.,
restricted access, direct
supervision) prevent sabotage.

• Since broad decision~making

authority limited to upper levels of
management, companywide value
systems not as crucial.

• Work highly segregated by
function with duplication of
resources within each operating
unit.

• Deep chain of command who
report through business unit
heads to corporate headquarters.

• Each manager supervises 5-7
direct reports.

Entrepreneurial

• Boundaries and values
created in real time and
transmitted directly by
founders.

• Founders directly involved in
most decisions and actions.

• The size of the company
limits risk to the founders
and a small number of
investors.

• Simple, functional chain of
command.

• Flat chain of command
(3 or less) with functional
managers reporting directly
to the founder.

• Varies with the size and
stage of development.
Spans of more than 10 are
common.

Networked

• As decision authority pushed down,
shared values become an important
component of strategic control.

• Flat, team-based chains of command.
• Market-focused operating teams

composed of functional managers report
to business unit managers, which report
to corporate headquarters.

• Broad chains of authority with
work teams reporting to operating
management teams.

• Spans of 30 or more are common.
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Corporate
headquarters

Coordinating
mechanisms

Roles

Career progression

• Large corporate headquarters
staff assume major responsibility
for planning, budgeting, and
performance management.

• Large staff of analysts required
to plan, monitor, and coordinate
work.

• Work is primarily coordinated
through direct supervision and the
chain of command.

• Except at top levels of firm, roles
and accountability defined in
formal job descriptions.

• Roles based on functional
expertise and skills.

• Employees advance through
functional hierarchical
progression.

• Seniority is as important as (and
in some organizations is more
important than) expertise and
performance as a criteria for
advancement.

• Single site for headquarters
and operations.

• Little formal planning,
budgeting, and performance
monitoring.

• Operations planned,
coordinated, and managed
by those who do the work.

• Work is coordinated through
ad hoc adjustments by those
directly involved in the work.

• Minimal to no formal
specification of roles.

• Emphasis on hiring
innovators ("pioneers").

• Career progression is often
lateral.

• In a rapidly growing firm,
employees may move down
in rank as senior managers
are hired to ensure the
leadership required by the
more complex organization.
Original employees may
leave at this point.

• Small corporate headquarters with
minimal responsibility for planning,
performance monitoring, and
organizationwide resource management.

• While formal planning, budgeting, and
performance monitoring still take place,
planning, coordinating, and managing
operating activities takes place in
operating units.

• Work coordinated through the
integrated flow of information.

• Routine work coordinated through real­
time feedback and adjustment.

• Important decisions and actions
coordinated through meetings of
operating managers and employees
who analyze real-time operating
information to continually adjust and
refine goals and their execution.

• All organizations, regardless of size,
require innovators ("pioneers") and
operators ("settlers").

• Senior executives must be skilled at
leading and engaging.

• Self-managing work teams define work
and how it gets done.

• Minimal opportunities for advancement
within flat hierarchical chains for
command.

• Innovators may have an opportunity to
launch and grow new businesses.

• Expanded jobs, increased lateral
movement, and ownership incentives
make work environment more
challenging and rewarding.

n
"~

"0

~
w

::;
?

~
~

""2
R'
%.
o
~

:g





Chapter

Making the Case for ITl
We continue pumping trillions of dollars annually into information technology to

pursue competitive advantage and spur productivity. But extracting strategic value and

productivity from IT has become increasingly challenging.

Harvard Business Review, 2003!

In spring 2003, Nicholas Carr published a controversial article entitled "IT Docsn't
Matter.'" Following on the heels of the dot-com meltdown and subsequent global eco­
nomic recession, the article quickly became a best sellcr as business executives chal­
lenged chief information officers (ClOs) to explain-and sometimes defend-their
IT budgets and requests for support of new IT investments. Carr's argument waS buill
upon thc premise that, in the past, legendary strategic IT applications-for example,
American Airlines' Sabre reservation system and Wal-Mart's IT-enabled supply
chains-were developed in-house using proprietary capabilities, with each applica­
tion representing millions of dollars worth of investment and years of effort. These
IT systems enabled each firm to differentiate its strategy, lock in key suppliers and
customers, and build proprietary capabilities that others could not match. As such, IT
became the foundation for strategic advantagc. In doing so, American Airlines and
Wal-Mart gained power within their respective industries and forced other players to
adopt new business models to survive.

While these approaches worked in the 1980s, Carr argued that, by the late 1990s,
many of the IT applications in use within firms were widely available from vendors
and service providers. Others were being built internally but used development tools
that dramatically decreased development cost and effort. Given that these tools were
widely available, the systems could be quickly copied. More recently, IT systems
have been built using common standards to enable them to be rapidly disseminated
through "open" broadband networks. Since strategic positioning defines what makes

I This chapter is based on material developed by Professor Lynda M. Applegate for an executive
tutorial entitled "Making the Case for IT," available from the author. Permission to reprint must be
obtained from author.

2 "Wringing the Real Value from IT," Harvard Business Review OnPoint (No. 5135), October 2003.

) N. Carr, "IT Doesn't Matter," Harvard Business Review, May 2003.
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a company unique and that uniqueness must be sustained over time, Carr believed
that IT could no longer enable sustainable proprietary advantage. Instead, he argued,
IT should be considered a commodity-part of the infrastructure upon which a firm
does business.

When Carr's article hit the streets, letters to the editor began pouring in. While some
criticized Carr's entire article, thoughtful readers recognized that-while the title was
designed to be provocative-the basic premises could not be totally dismissed. Many
executives had been spending too much on IT believing that the technology itself
could convey proprietary advantage. Many firms had been investing to build new
infrastructure that duplicated what could have been bought much more cheaply. And
the increased pace of innovation and the speed with which commoditization occurs
had caused the window of opportunity, within which a new technological innovation
must be exploited, to shrink. John Seely Brown, former chief scientist at Xerox Pare,
and John Hagel, a management consultant, captured the mood of many letters.'

Businesses have overestimated the strategic value of technology. They have significantly
overspent on technology in the quest for business value. They need to manage large portions
of their infrastructure more rigorously to reduce capital investment and operating expenses.
As companies become more dependent on IT for their day-to-day operations, they must focus
on potential vulnerabilitIes and more aggressively manage for reliability and security.

But Seely Brown and Hagel go on to argue that, despite the need for more dis­
ciplined management of IT infrastructure, "IT remains a profound catalyst for the
creation of strategic differentiation."

IT may be ubiquitous but the insight required to harness its potential [is not] ... The gap
between IT potential and business realization of that potential has not narrowed. Instead it
has steadily widened over the past several decades. This gap creates enormous instability in
the business world. Wherever there is so much potential for instability, there is also fertile
ground for new strategies.

Vijay Gurbaxani, professor and director of the Center for Research on IT and
Organization at the University of California at Irvine, agrees: "The scarce resource
never was technology; it was always the set of managerial capabilities needed to cre­
ate value with that technology.'" Paul Strassman, executive advisor at NASA, goes
further:'

Easy availability of information technology is what makes IT increasingly valuable ... I
spent 40 years of my career implementing information technologies; for the first 30 years,
that was a great pain. The technology was expensive, faulty, insecure, hard to manage, and
unstable. 1 finally see the advent of an era in which low-cost ownership of information
technologies is possible ... Carr's logic is defective because his examples deal exclusively
with capital intensive goods. Capital investments in machinery do indeed exhibit diminishing
returns as markets saturate and the difference between marginal costs and marginal revenues
disappears, but information goods are not subject to such effects.

4 See "Does IT Matter? An HBR Debate," Harvard Business Review, June 2003, p. 2.

5 Ibid., p. 14.

6 Ibid., p. 7.
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Indeed, Carr's arguments seem to be based on a view that new networked tech­
nologies will continue to be guided by the same economic principles that framed IT
investment decision making in the stand-alone mainframe, PC, or early client-server
eras. These approaches led to IT infrastructures that were costly to build, costly to
maintain, and provided limited opportunity for leverage. Today's flexible, open stan­
dard and ubiquitous IT infrastructures are designed to be shared and actually become
more valuable when shared. Rather than stifle innovation and value creation, this new
breed of open standard, networked IT infrastructure has dramatically increased the
range of business building opportunities that can be pursued, while also dramatically
decreasing the cost and time required to launch them. IBM executives call this new
era of IT-enabled business advantage "Innovation On Demand." An executive familiar
with the emerging On Demand IT architecture model explained their impact'

I would argue that the commoditization of technology is the very thing that enables
innovation in what many industry leaders now call an "On Demand" world. An On Demand
enterprise is one that leverages standards-based, componentized technology to support
integrated and flexible business processes. In a world where customer needs and global
market forces are more dynamic than ever, it is these component-based technologies
and flexible business processes that enable organizations to sense and respond to new
opportunities and threats and to turn on a dime to meet new challenges. While technological
innovation continually provides us with more powerful and efficient tools that do become
commoditized and ubiquitous, strategic innovation using the technology-how we put the
hardware and software together to solve pressing business problems and transform business
models-is very much alive and well.

As discussed in earlier chapters, a company's business model frames the underlying
mechanisms through which an organization creates value for all stakeholders' These
mechanisms are identified by examining how a business interacts with its environment
to define a unique strategy, attracts the resources and builds the capabilities needed
to execute strategy, and delivers value. As such, the business model audit framework,
discussed in Chapter 1, can also provide an excellent foundation for understanding the
mechanisms through which IT creates business value. These mechanisms, in turn, can
be used to frame the business case for IT.

This chapter presents frameworks, approaches, and examples that executives can
use to create a compelling business case for exploiting the power of IT to create value,
both inside the firm and for customers, suppliers, and partners.

·Legacy"" Mindset Limitations

It is little wonder that there is confusion over how to exploit IT to create business
value. Most executives continue to view technology as a budgeted expense to be
managed on a project-by-project basis within traditional budgeting cycles. This

7 Author interview with IBM executives, July 2004.

I L. M. Applegate, "Crafting Business Models," Harvard Business School Publishing (No. 808705),
2008. (http://harvardbusinessonIine.hbsp.harvard.edu/b02/en!common!item_detai I. jhtm I?id=
808705&relerrol=2340).



Making the Case (01" IT at Progressive Insunlllce

Did you know that Glenn Renwick, the CEO and chair­
man of Progressive Insurance in 2008, was the compa~

ny's CIQ from 1998~2000 and, prior to that, he was the
president of program operations within the consumer
marketing division? It's no wonder that Progressive is
well-known as a leader in using IT to drive strategy and
build capabilities. While the company started on its path
of IT-enabled innovation prior to the 19905, Renwick
continued the growth-through-innovation approach
by trying to find creative solutions to solve compel­
ling problems in the car insurance business. To help
the company understand the value of these IT-enabled
innovations, Renwick (CIO at the time) created an online
business intelligence system that tracked the impact of
IT on business profitability, focusing on cost savings,

revenue generation, asset efficiency, and competitive
advantage. In addition, long before it became fashion­
able, Progressive used technology to provide real-time
information to insurance agents to enable them to
make decisions on insurance coverage for high-risk
customers that other companies would not insure. In
1997, Progressive took its world-renowned claims insur·
ance systems online and began enabling customers to
obtain quotes. As cia and then CEO, Renwick extended
Progressive's online services by providing increasingly
sophisticated agent and customer intelligence systems.
Named "Personal Progressive," Renwick considers these
customer-focused systems to be key to the company's
commitment to providing differentiated services at
industry-leading prices. 9

"legacy mindset"'O is rooted in the early 'mainframe era of computing when IT infra­
structure was composed of large stand-alone computers housed within a single data
center, and tightly managed and controlled by a centralized group of IT professionals
who were dedicated to keeping the technology running. Under the mainframe model,
decisions on IT infrastructure investments-for example, in computers, networks,
and facilities-were made along with other capital budgeting requests, and ongoing
maintenance and operations were managed through the annual budgeting process.

Value-creating IT applications that were built to run on traditional mainframe infra­
structures were funded as stand-alone projects. Each application performed a specific
task and delivered well-specified benefits-usually involving cost savings that would
come from increasing the efficiency of a structured, paper-intensive back-office pro­
cess. Once deployed, the application became part of the operating environment, and
routine operating and maintenance costs were factored into the annual operating bud­
get. Since most applications could only be used for a single purpose and were tightly
coupled with a highly structured task, the ability to reuse (or share) applications was
limited. See textbox "The IT Legacy Challenge."

Exceptions to this n0l111 were widely publicized, which increased executive aware­
ness of strategic IT systems that could transform an organization and an industry,

9 Learn more by visiting the Progressive Insurance Web site (www.progressive.com) and
Answers.com (http://www.answers.com/topic/glenn-m-renwick?cat=biz·fi n).

10 Wikipedia (wvvw.wikipedia.org/wiki/Legacy_system) defines a "legacy" IT system or application
program as one that was developed using outdated development approaches. Here we categorize
"Iegacy" approaches to IT system development and management within three eras: Mainframe
(1960s through 1980s), Microcomputer (1980s through 1990s), and Client-Server (1990s and early
twenty-first century). Today's open standard, networked IT systems may incorporate legacy systems
but require a different approach to development, investment, and ongoing operations that is
discussed in more detail in Module 2.
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The IT Legacy Challenge

Large, established firms often have a long way to go
to achieve best-in-class status of internal IT opera­
tions. Inefficiencies are often due to the fact that many
companies assembled IT assets in a piecemeal fashion
over the past 30 to 40 years. New technologies were
adopted as they became available, with little consid­
eration for how the different technologies might need
to work together in the future. By the mid-1990s, this
"legacy" IT infrastructure had become a hodgepodge
of incompatible and inefficient technologies that were
costly and difficult to manage and maintain. Given the

state of IT infrastructure in most established firms, it
is not surprising that massive investments have been
required to simply keep critical systems up and run­
ning. In fact, most executives are shocked to learn that,
despite an economic recession, global IT spending was
projected to top $2 trillion in 2008, up 8 percent from
2007. 11 Even more shocking was the fact that the cost
of maintaining and managing IT infrastructure often
represented 80 percent or more of the yearly IT budget,
leaving few resources to be directed towards creating

proprietary business value.

generating significant proprietary advantage. For example, American Airlines' legendary
Sabre computer reservation system was built on the company's internal reservation system
that was running in company data centers. While the internal system had been built in
the 1960s to lower the cost and improve the efficiency of the internal reservation process,
insightful marketing executives soon recognized that a new front-end could be added to
enable travel agents to book reservations directly. Given that the Sabre IT system was a
fundamental component of American Airlines' business strategy to lock in travel agents,
the IT system and strategy were tightly intertwined and evolved in tandem, creating pro­
prietary advantage. In addition, the IT system development was funded as part of a larger
strategic initiative and its success was measured based on the success of the strategy. As
will be seen later in this chapter, this ability to leverage an existing IT system as a platform
to implement a new IT-enabled strategic initiative is at the heart of the value proposition
for today's open-standard, networked IT infrastructures.

As we saw with Sabre, since the 1960s, IT has become ever more tightly inter­
twined with business operations and strategy. During the 1990s, forward-thinking
executives had begun to search for new approaches to making the business case for IT.
But the proliferation of incompatible computers, operating systems, and applications
within and across organization boundaries slowed the adoption of investment models
that recognized the dual role of IT to create operating efficiencies while also driving
business insight, innovation, and proprietary advantage.

The commercialization and rapid adoption of the Internet proved to be the "tipping
point"" Rapid penetration and adoption of Internet standards for packaging, storing,
accessing, and sharing information in all of its forms-voice, video, data, and graphics­
catalyzed convergence of multiple technology platforms and a cOlTunitment to develop
and adopt conunon standards. As we entered the twenty-first century, the stage was set for
providing a shared infrastructure that would enable a dramatic decrease in the total cost of

11 See A. Bartels, "Global IT Market Outlook 2008," Forrester Research Services, March 6, 2008.

n C. Kim and R. Mauborgne, "Tipping Point Leadership," Harvard Business Review, April 2003 (HBR
#3353).
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ownership and increase in the speed with which new value-creating IT applications could
be developed and deployed across an organization, an industry, and the world.

More importantly, building on these industry standards, new approaches to system
design and development enabled large, complex applications to be built from reus­
able modules linked together through shared "middleware" services and common
interfaces. This approach dramatically increased the ability to reuse data, information,
and applications and to share a common infrastructure, which further increased the
flexibility and speed with which new value-creating IT-enabled business initiatives
could be launched and globally deployed. Thus while infrastructure alone can't con­
vey sustainable proprietary advantage, businesses that remain chained to a legacy of
incompatible and inflexible proprietary infrastructures also find themselves at a sig­
nificant strategic disadvantage as they attempt to keep pace with increasingly shorter
cycles of innovation, productivity, and returns.

The "IT Business Value" Mindset: Framing Opportunities

A shared services approach to building and deploying IT infrastructure and appli­
cations demands a very different approach to investment decision making. Given
that large portions of an IT investment involve shared infrastructure that serves as a
platform upon which multiple business-building, value-creating applications can be
deployed, IT development can no longer be considcred as simply an investment that is
managed on a project-by-project basis. Instead, we must think of business-building IT
opportunities as a string of investments that must deliver value today and in the future.
The value of these future uses can be thought of as the "options value" of IT, which
will be discussed in more detail below.

As disclissed earlier in this module, a business model frames how executives make
decisions about strategies to pursue, capabilities to build, and the investments required
to achieve business goals. As such, the business model also frames decisions concern­
ing IT investments required to achieve business goals. Figure 4.1 shows how business
models can be used to frame the evaluation of IT opportunities and the development
of a business case for IT investments. I]

The business model audit, discussed in Chapter I, identifies key components of a
company's strategy and capabilities that drive financial performance and proprietary
advantage. Table 4.1 summarizes key questions and provides sample IT projects and
metrics. Appendix 4A provides worksheets for completing a business model audit and
identifying key IT drivers.

Can IT Be Used to Drive Cost Savings?
For years, many business executives have viewed IT as a black box-money, resources,
and time go in and, hopefully, business value comes out. Traditionally, except for
true infrastructure investments (e.g., investments in mainframe computers, operat­
ing systems, and networks), most IT investments are funded as an outgrowth of a
business user's request. Given the recent emphasis on cost savings, many of these

\l This approach was first described in L. M. Applegate, "Making the Case for IT," Financial Times
Mastering Information Management Series, March 29, 1999.
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Can IT create su:-.tainable advantage'?FIGURE 4.1
Using Business
Models to
Frame the
Business Case
for IT

Source: L. M.
Appleg~le, Cmfiillg

BusilJess Models,
Harvard Business

Schooll'ublishing
11808705,2005.

Can IT drive revenue growth?
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Can IT drive cost savings?

Can IT enable a "virtuous cycle"of innovation. productivity, and increasing returns?

Market
Value

requests have required that IT demonstrate tangible cost savings. It is little wonder that
many IT project portfolios emphasize incremental cost savings. Savvy IT and business
executives, however, recognize that the benefits don't have to stop there. The IBM case
study, available in the introduction of this book, provides an excellent example of how
a project that started as a cost-saving effort ended up becoming the platform for driv­
ing revenue growth and proprietary advantage.

IBM was the most profitable company in the world during the 1980s and the second
most profitable in 1990. But, beginning in the first quarter of 1991, IBM began posting
substantial losses and, between 1991 and 1993, the company lost a staggering $16 bil­
lion. When Lou Gerstner took over as CEO in April 1993, he acted quickly to reverse
IBM's plunging profits and stock price. He hired Jerry York, a former Chrysler CFO,
and charged him with getting costs under control. Upon taking charge, York launched
a study to benchmark IBM's costs in each of its businesses against its competitors.
The results were daunting. Expenses needed to be cut by at least $7 billion, and the IT
function was targeted as a major contributor to the company's runaway costs.

In fact, despite the leadership role that IBM had played in the IT industry, the com­
pany's internal IT infrastructure was out of date, inflexible, and costly to maintain. As
a result, this poorly performing asset became a lightning rod for the first phase of the
turnaround. When the dust cleared, IBM's internal IT operating budget had been cut in
half These cost savings contributed over $2 billion per year to the $7 billion per year
cost reduction required. Key savings came from reducing the number of data centers
from 155 to 3 regional "megacenters" fed by II "server farms," and a 60 percent reduc­
tion in headcount IT leadership was centralized; 128 ClOs were reduced to L IBM's 31
incompatible networks were converted to one common Internet-standard network,l4

The IT application portfolio was also rationalized. Prior to the IT restructuring, each
of IBM's business units developed its own IT operating and development environment
Not surprisingly, these IT silos were built with incompatible technologies and method­
ologies. The result was a proliferation of duplicate applications, many of which were

14 TCP/IP (Transport Control Protocol/Internet Protocol) is the standard used to communicate and
share information on the Internet.
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TABLE 4.1 IT Investment Categories, Examples, and Metrics

IT Investment
Category

Can IT drive cost
savings?

Can IT drive
revenue growth?

Can IT drive asset
efficiency?

Can IT create
sustainable
advantage?

Source: Author

Examples

• Streamline and integrate nonrevenue­
generating processes (e.g., payroll, HR,
enterprise resource planning, accounting, and
finance)

• Improve new product development process to
increase speed to market and effectiveness of
new product launches

• Improve revenue-generating processes (e.g.,
sales, marketing, customer service, M&A) to
increase customer satisfaction, loyalty, lifetime
value, and demand

• Provide relevant, actionable information and
analytical tools to business decision makers

• Improve market segmentation and
personalization to expand market penetration

• Enter new markets or increase market
spending from existing customers

• Launch new information-based products,
services, and solutions

• Create shared services, self-service portals, and
centers of excellence

• Outsource and offshore to take advantage of
low-cost labor markets and scarce expertise

• Build a modular, flexible, open source IT
architecture

• Attract, develop, and retain top IT talent
• Create IT development, deployment, and

operating processes that decrease the cost, time,
and effort needed to launch new value-creating
IT applications

• Develop best-in-c1ass security and risk
management systems

• Differentiate products (e.g., information value­
added, improve ability to compete on price)

• Launch new IT-enabled products or businesses
in high-growth markets and industries

• Increase barriers to entry or switching costs
• Decrease the time, cost, and success of

pursuing incremental and radical innovations

Sample Metrics

• Improve productivity, cycle
time, and effectiveness of non­
revenue-generating processes

• Improve performance of non­
revenue-generating employees

• Decrease cost of current
business operations

• Improve productivity, cycle
time, and effectiveness of
revenue-generating processes

• Improve performance of
revenue-generating employees

• Quantify value of improved
decision making

• Increase IT contribution to
revenues while holding constant
or decreasing expenses

• Add new revenue streams from
current customers

• Launch new IT-enabled
products, services, and solutions

• Increase IT contribution to net
income

• Decrease total cost of ownership
of current infrastructure and
operations

• Improve asset efficiency (dollars
of sales generated by each
dollar of IT asset)

• Decrease IT infrastructure and
operations costs as a percentage
of revenues

• Decrease IT headcount costs as
a percentage of sales

• Increase market share
• Increase brand reputation and

awareness
• Increase market value
• Increase success of innovation

process (e.g., overall level of
innovation activity, success in
moving from idea to opportunity
to launch to value creation)
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designed to perform similar activities. As part of the restructuring, the application
development process was reengineered to enable modularization and reusable code,
and the number of internal applications that needed to be operated and maintained
within the company's newly centralized data centers decreased from 16,000 to 5,200,
further reducing the cost and complexity of delivering IT services.

As IT infrastructure costs were reduced and operations were centralized, Gerstner
also focused on reengineering back-office business processes: for example, finance,
enterprise resource planning (ERP), and payroll. In late 1993, each member of the cor­
porate executive committee was assigned responsibility for one of these reengineering
projects. He set two priorities: (I) get cost out as quickly as possible and (2) "clean
sheet" the process and redesign it for global use. By 1996, these process reengineer­
ing efforts had reduced annual costs within newly centralized corporate procurement,
HR, and finance units by another 50 percent, representing an additional $1 billion in
direct savings per year.

Within a few short years of Gerstner's arrival, he had completed Phase I of the
turnaround. The company was back on solid financial footing. After losing $5 billion
on revenues of US$64 billion in 1992, IBM generated $3 billion in net profits on a
slightly smaller revenue base in 1994. Further, the shift of IT infrastructure services
and corporate back-office functions (e.g., finance, ERP, and HR) from decentral­
ized silos to a centralized shared-services model was the first step in the executive
team's strategic vision to return the company to a position of industry leadership by
bringing the power of IBM's products and services together to solve its large global
customers' most pressing business problems. As such, the centralized, streamlined IT
infrastructure and corporate services functioned as a platform and a testing ground as
the company tackled more complex business process reengineering projects aimed at
streamlining core operating processes (e.g., supply chain, new product development,
and customer-facing sales, marketing, and service) and driving revenue growth.

Can IT Be Used to Drive Revenue Growth?
With a lean, flexible IT infrastructure in place, companies like IBM are poised to
pursue opportunities to drive revenue growth. While cost-control efforts can increase
profits, companies (and the investors who finance them) cannot afford to see revenues
stagnate for long periods of time. There are two key categories ofIT-enabled, revenue­
generating opportunities that can be pursued.

I. IT can be used to enhance revenue-generating capabilities. Opportunities in this
category include:

Use IT to streamline and improve revenue-generating processes. Examples
include IBM's redesign of its new product development process that enabled it
to get new revenue-generating products to market faster and more successfully,
Boston Coach's fleet optimization solutions that enabled it to centralize fleet
logistics while expanding into new markets, and Charles Schwab's development
of online and self-serve customer service centers that increased loyalty of existing
customers while decreasing cost to serve and improving strategic differentiation. IS

15 Learn more about Charles Schwab's use of IT to drive strategy in L. Applegate, "Charles Schwab in
2002," Harvard Business School Pubishing No. 803-070, May 2004.
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Use IT to improve business intelligence. Provide real-time, relevant, and
actionable information to revenue-generating employees to enable them to make
better decisions or do their work in a more effective and productive way. For
example, Canyon Ranch used IT to provide real-time, actionable information
to sales, customer service, and marketing professionals whose performance
evaluation was based on driving revenue growth. (To learn more, see the Canyon
Ranch case at the end of Module 1.) Another example is Aflac's customer
relationship management (CRM) systems that increased the productivity of its
insurance agents, enabling them to spend more time selling and less time in
nonvalue-added work, while also providing real-time actionable information.
(See Aflac Field Agents Go Mobile Text Box.)

2. IT can also be used to launch new products, services, or solutions, or to add sig­
nificant value to an existing product or service. Opportunities in this category
include:

Embed IT into existing physical products. Examples of this include Boeing's
decision to embed open-standard Internet systems and networks in its "e-Enabled"
fleet of Dreamliner airplanes and Medtronic's decision to embed data-monitoring,
collection, and storage capabilities within its pacemakers." While embedded IT
can improve functionality, grow revenues, differentiate products, and increase
market share, the more compelling benefits often come when a company uses
embedded IT to drive new revenue streams by launching new IT-enabled offerings
or increasing revenues and market share of existing offerings.

Launch flew IT product and service offerings that drive new revenue streams.
Examples include Apple's decision to launch its iTunes service offering and
Boeing's launch of its MyBoeingFleet.com, which enabled airlines to manage
fleet operations and dramatically reduce time spent on maintenance and overall
operating cost.

Add significant value to existing product and service o.fferings that enable a
company to charge a price differential or to prevent price erosion. For example,
Nike's ID online service that enables customers to design their own athletic
shoes to meet specific training and fashion requirements.

Returning to the story of IBM's transformation, Phase 2 (during the late 1990s) was
focused on driving profitable growth. Given that the entire industry was entering a
period of rapid growth associated with the build out oflnternet-based businesses and
infrastructure upgrades associated with Y2K, IBM focused initially on building capa­
bilities to meet high demand, customize solutions, and go to market as "One IBM." This
required that the company reengineer and centralize its core operating processes (e.g.,
supply chain; new product development; customer acquisition, retention, and service).

The new product development process was among thc first revenue-generating
processes targeted for improvement. Benchmark studies had shown that, in over 85
percent of new product launches, IBM's time to market was at least 1.5 times slower
than best-in-class competitors, and IBM's development expense to revenue-generation

16 learn more: l. Applegate, "Medtronic Vision 2010," Harvard Business School Publishing
(No. 807·051), April 2007.
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With 40 million customers around the globe, Aflac
Insurance needed to be sure its over 100,000 field
agents in Japan and over 70,000 agents in the United
States had access to real~time, actionable information.
That's why CIO Gerald Shields worked with business
partners to launch AflacAnywhere and Mobile.Aflac.
laday's field agents, many of whom are indepen­
dent sales representatives, can access the informa­
tion they need to close an account or deal with a
claim in seconds. One agent remarked: "I saved an
account because of it." Rather than having to call

the company to answer the customer's question, the
agent was able to get the information the customer
needed immediately on his mobile phone. "Our goal
is to empower the field force, to make them more
successful," said ClO Shields. He stated that the busi­
ness case was based on key revenue drivers-to make
agents more effective and efficient, which enables the
company to draw agents to Aflac. "We want to make
our jobs attractive to agents, because we help them
more than any other insurance company," Shields
explained. 17

ratio was over 2 times higher than best in class. By 1995, IBM executives had stream­
lined and integrated the new product development process to reduce time to market
and lower development costs: abandoned project expenses were decreased by over
90 percent, the warranty expense to revenue ratio decreased by 25 percent, and time
to market for new products improved by 67 percent. Overall, product development
expenses were decreased by 50 percent, generating over $1.6 billion per year in cost
savings and, more importantly, yielding increased revenues from the accelerated rate
of successful new products that entered the market.

Having learned from earlier back-office reengineering efforts, in 1995, IBM also
began to reengineer and centralize its global supply chain processes. The goal was to
standardize and streamline core operating processes to enable IBM to go to market as
"One IBM." An executive explained: 18

In 1995, each of our key brands handled its own procurement, logistics, and fulfillment
activities. As a result, we had silos of these activities all over the company. During 1994 and
1995, we began to reengineer and standardize these activities. II' there was someone on the
outside that could perform the activity better, faster, and cheaper than us, we outsourced the
physical activity and kept the strategy, planning, and management. For example, in logistics,
we now handle all of the planning and management centra11y, but we outsource a11 of the
warehousing and distribution to a third-party partner. In addition, we decided to exit many
of our software products that competed with enterprise application software vendors that our
customers used and, instead, we partnered with former competitors, like SAp, PeopleSoft,
and Siebel, so that we could run the same software interna11y as our customers used.

Within one year, procurement costs were down 20 percent and the time needed to com­
plete and confirm supply orders had decreased from an average of48 hours to 2.5 hours.
By2000, 94 percentofgoods and services, representing $4.3 billion, were procured online
from 24,000 worldwide suppliers at a cost savings of over $370 million annually. And,
even as year-aver-year growth in procurement volume increased by 60 percent between

17 A. Sacco, "How Insurance Giant Aflac Made Mobile Applications Its Policy," ClO 100 2008 Web
site (http://www.cio.com/cio100/2008/1).

18 Author interview, 2004.
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1999 and 2000, no new staft' were added. More importantly, the ability to control supply
chain operations enabled IBM to deliver the complex, customized solutions customers
had begun to demand. Finally, real-time information was available to manufacturing,
sales and marketing, customer service, and consultants who used the information to
make more timely, customer-focused decisions-decisions that drove revenue.

As information became available from streamlined, standardized, real-time
IT-enabled operating processes, IBM provided tools and IT support to help teams of
employees create their own portals that would provide access to actionable informa­
tion to support decision making and the collaboration tools needed to coordinate
work. IBM Global Services consultants were among the first to develop a business
intelligence portal to keep track of dynamically changing technology and customer
requirements. At a cost of only $25,000 invested over several weeks, the consultants
launched the portal and within one year had used the improved information and col­
laboration tools to decrease consultant engagement times by 40-80 percent, increase
revenues per consultant by 20 percent, and improve contribution margin per consul­
tant by 400 percent. In addition, the portal was also used to shift a significant portion
of IBM's eLearning training programs online, saving $350 million in training costs
per year.

While the initial return to profitability and a positive return on equity were driven
by cost savings, during the late 1990s, IBM turned the corner and began to grow rev­
enues. At only 5.7 percent average growth per year, however, IBM's revenue growth
lagged the double-digit growth experienced by others in the industry. It was at this
point that IBM began to look for ways to leverage its assets to continue to drive effi­
ciency while also achieving sustainable proprietary advantage.

Can IT Be Used to Drive Asset Efficiency?
As we saw in earlier chapters, asset efficiency defines how many dollars of revenue
arc generated for every dollar of assets. Most firms measure asset value by count­
ing up the dollars of financial and tangible assets "on their books." Financial assets
often include cash, marketable securities, and accounts receivable, while tangible
assets include physical inventory and physical facilities, equipment, and software
that have not yet been depreciated. A firm's balance sheet has a category called
"Goodwill," which is supposed to capture the value of intangible assets. But, while it
often accounts for the value of acquisitions (the price paid over and above the book
value of a business) or the value of intellectual property and patents, it rarely captures
the full value of intangible assets within a company-especially if that company has
significant investment in knowledge assels (e.g., the expertise and experience of
people, proprietary information on customers or products that is stored in databases).
Nor does it accurately reflect the value of strong relationships with customers, sup­
pliers, and partners, or a strong brand that draws people to your firm and keeps them
loyal. "

As we turn our attention to measuring IT asset efficiency, it is important to consider
financial, tangible, and intangible IT assets. In addition, the impact of IT on the asset

19 learn more about how to value intangible assets in a more rigorous way in "Tangible Power of
Intangible Assets," Harvard Business Review On Point Collection (No. 7706), 2004.
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efficiency of the company and its customers, suppliers, and partners must be accounted
for when defining the business case for IT. Key IT asset categories include:

1. IT operating infrastructure includes physical data centers, network centers, and
call centers; middleware; and the people and operating systems that develop, run,
and maintain these systems and solutions.

2. Enterprise solutions include ERP systems; CRM systems; payroll and HR systems;
database management systems; e-mail systems and collaboration tools; and the
people and partners that develop, run, and maintain these systems and solutions

3. Specialized business solutions include IT systems that support a specific busi­
ness activity or team within a business and the people, partners, and software that
develop, run, and maintain these specialized solutions.

4. Executive leadership and governance systems.

With the exception of the people involved, categories I and 2 are often considered
to be tangible assets that can be valued on a firm's balance sheet. Categories 3 and 4
are often considered intangible assets and must be valued separately by the business
executives. Measuring the efficiency of IT assets begins by calculating the total value
of IT assets (tangible and intangible) within a company or business unit. Tangible asset
value can be found on the firm's balance sheet or from the CFO. Intangible asset value
can be calculated by estimating the market value of the asset. For example, the market
value of IT professionals can be assumed to include the compensation and benefits
that your firm pays to hire, retain, and incent these professionals. If your firm is not
paying "market rates," the true market value may be higher.

IT asset efficiency increases when a company does something to drive more
revenues from the same asset base or takes an underperforming asset off its books
(usually by shutting it down, writing it off, or outsourcing it). Outsourcing legacy
IT infrastructure has been a classic action that companies take to improve IT asset
efficiency. Most view the action as simply removing unproductive or underperform­
ing assets from the balance sheet (which improves asset efficiency ratios), while also
lowering the expenses of operating and maintaining those assets (which improves
profit margins). But this only works if outsourcing does not increase costs (includ­
ing fees paid to outsourcing partners and the cost of coordinating and controlling the
relationship) or reduce revenues secondary to poor performance by the company's
outsourcing partner. In fact, a 2005 study of 25 "world-class" companies conducted
by Deloitte Consulting (and reported in California Management Review) found that 25
percent brought outsourced IT activities back in-house after finding that the very act
of outsourcing had enabled them to identify ways to lower the cost and improve the
performance by doing the activity in-house. Another 44 percent found that outsourc­
ing did not result in any cost savings, and over half found hidden costs that were not
accounted for in the initial contract. 20

20 "Calling a Change in the Outsourcing Market," Deloitte Consulting, 2005, as referenced in
S. Tadelis, "The Innovative Organization: Creating Value through Outsourcing," California Management
Review 50, No. 1:261~277, November 2007. Also see S. Moore, "Offshore Outsourcing: Internal
Preparation, Not Labor Rate, Is Key to Savings and Success," Forrester Research Report, December 2007.
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But not all IT outsourcing contracts go bad. Some, like the IT outsourcing experi­
ence of a small title company, Tri*Source Title, show that benefits can be achieved
that were not even envisioned at the time orthe initial contract. 2J Tri*Source founder,
Richard Blair, explained the benefits his company achieved after outsourcing IT
operations to an IT services provider. "We've nearly eliminated faxes. We no longer
have to do data entry of each title received and don't have titles lost in the shuffle.
Now everything is in digital format." Network crashes, which had been frequent
on the company's legacy system, were eliminated, and staff became more produc­
tive. "Now my staff can do their jobs, providing escrow service, disbursement, and
ensuring titles, which increase revenues." In addition to improving the productivity
of revenue-generating employees, costs per transaction decreased by 20 percent,
even as the company doubled the number of transactions it processed each month.
While Blair reports that he's paying approximately 25 percent per year more for the
company's outsourced IT services, the improved productivity and flexibility have
more than offset the added costs.

The experience of Tri*Source Title highlights the dual nature of IT asset value.
While the assets have intrinsic value of their own, the more complex value measure­
ments involve how IT assets drive financial and business value. The ability to deliver
best-in-c1ass IT asset value is based on choices made in developing and operating the
assets. When IT assets are designed to be "lean and highly scaleable," they deliver
best-in-class performance by lowering costs, achieving high levels of efficiency, and
providing a reliable and scaleable platform for growing the current business. When
IT assets are also designed to be "agile and leverageable," they can be quickly cus­
tomized or changed to provide personalized customer solutions or to respond to new
organizational or industry requirements. Indeed, it is the inability of IT assets to be
both lean and agile that often doomed outsourcing partnerships. A 2006 survey of 420
IT professionals by InJormalionWeek identified service bottlenecks and lack of flex­
ibility as key reasons for IT outsourcing failures."

When assets are designed to be "lean and scaleable" and "agile and leverageable"
al the same time, a company can scale its current business while it also pursues
new business innovations and opportunities. These opportunities to leverage an IT
platform to increase scale and scope are called "the options value of IT." (See the
text box "Comparing Securities Options with IT Options.") Given that IT assets
in most established companies are far from "best in class" in terms of being lean,
yet flexible, significant value can be created through investments to modernize
infrastructure.

Recall thatLBM was able to save over 50 percent of its yearly IT operating costs by
centralizing and reducing the number of data centers, networks, and IT professionals.
The company then outsourced these centralized IT assets and their operation to IBM
Global Services, which, in turn, then leveraged those assets by selling outsourced
services to customers. For example, in September 2003, Procter & Gamble (P&G)
signed a 10-year $400 million agreement with IBM to outsource payroll processing,

21 G. Stern, "Inside a Small Title Company's IT Outsourcing Success," downloaded from
www.sourcingmag.com. July 13, 2008.
II See P. McDougall, "In Depth: When Outsourcing Goes Bad," InformationWeek, June 19, 2006.



Comparing Seeurities Options with IT Options

In financial terms, a securities option gives the owner
the right (as distinct from the obligation) to buy a
security at a fixed, predetermined price (the exercise
price) on or before some fixed date (the maturity
date). Important features of securities options that
determine value include (1) the nature of future ben~

efits (risky projects often generate the highest returns);
and (2) the length of time you have to exercise the
option (the longer the time frame the greater the
value of the option).

Using this same logic, an IT option provide execu­
tives with the right (as distinct from the obligation) to
pursue value-added IT-enabled business opportunities

at a lower cost, more qUickly, and with less inherent risk
throughout the useful life of the technology. Features
of an IT option that determine value include (1) the
cumulative value from business opportunities that could
potentially be pursued (the value of these benefits
depends upon the number, type, and range of business
opportunities); (2) the ability to pursue riskier oppor­
tunities where there is a higher potential return (as we
will see below, the IT option "cut off the downside risk
for future investments"); and (3) the length of time for
capturing value (keeping in mind that IT options can be
exercised over and over again throughout the useful life
of the technology).

benefits administration, compensation planning, expatriate and relocation services,
travel expense management, and human resources data management for over 98,000
P&G employees in over 80 countries around the worid B In doing so, P&G gained
access to partnerships that IBM had established with Fidelity, ADP, and Ceridian to
provide HR services to internal IBM employees. [n fourth quarter 2003 alone, IBM
signed over $3 billion in similar outsourcing agreements that would provide ongoing
revenues for years to come. [n 2007, revenue from IBM's Global Services business
unit, which was built by leveraging IBM's internal IT-enabled business transformation,
totaled over $54 billion. This represented over 55 percent of IBM's total revenues and
over 37 percent of profits. 24

Can IT Be Used to Create Sustainable Advantage?
The question of how firms create sustainable advantage has been debated for decades.
While some firms achieve sustainability based on strategic positioning (e.g., Apple
iPod's product positioning-market positioning), others build capabilities (e.g., Wal­
Mart's legendary sourcing capabilities) that lock in industry participants." But, in the
end, sustainability must be based on the ability to--not just take the lead-but also
continue to innovate over time. Clearly, we have seen many examples of firms, like
[BM, that were industry leaders for decades then floundered.

In fact, sustainable advantage comes from the fit ofa company's business model­
its strategy and capabilities-with the opportunities and demands of the environment
and, more importantly, the ability to evolve that business model strategy and capability

23 IBM Press Release, September 9, 2003.

24 IBM 2007 Annual Report.

25 See J. Williams, "How Sustainable Is Your Competitive Advantage," California Management Review,
34, No.3: 29-49, Spring, 1992 and P. Ghemawat, "Sustainable Advantage," Harvard Business Review
(No. 86507), September-October 1986.
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to define a unique position and develop unique resources that stakeholders value over
time. Economists call this cycle of innovation, productivity, and increasing returns a
"virtuous cycle."" Refer back to Chapter I and Figure 4.1.

As demonstrated by the numerous examples discussed in this chapter and in earlier
chapters in this module, IT can serve as a powerful driver of business model alignment
and evolutionary potential. Key to sustainability is the development of IT capabilities
to control IT-related costs, deliver value-creating business solutions, and enable the
attainment oflong-term and short-term business goals27 Key IT capabilities that enable
sustainable advantage over time include: highly competent IT leaders and staff; a lean,
yet agile, IT infrastructure; a strong partnering relationship with business; and a strong
governance system for managing current IT assets and resources and for managing
the portfolio of IT projects and investments. Modules 2 and 3 of this book provide an
in-depth discussion of the development and management of strategic IT assets.

Developing the Business Case for IT
As seen above, defining the goal of IT opportunities determines the types of financial
goals that can be achieved-from cost savings, to revenue growth, to asset efficiency,
to sustainable advantage. These financial goals depend on identifying the impact of IT
on strategy and capability drivers. Appendix 4B summarizes business model drivers
and sample metrics.

But a good business case is more than just a set of metrics. Just like a business plan,
an IT business case must tell a compelling story that answers three questions" The
key components of a good business case are presented in the text box, "Components
of a Business Case."

Why this'! Is the logic sound'! Have I clearly communicated why this is a good
opportunity to pursue'! Does this opportunity enable the business to achieve impor­
tant goals today and/or in the future'! Is the business case defined using language
and metrics consistent with business funding priorities?

Why now'! What is the timing for the project? How long will it take to imple­
ment and deliver value to investors? How does the project timing fit with business
needs?
Why you'! Why are you well positioned to exploit this opportunity? Are you well
connected with key stakeholders and do you have the political power, credibility,
and sponsorship you need? Do you have the passion and commitment needed
to make the decisions and hard choices needed to turn the project "vision into
reality"?

26 learn more about "virtuous cycles" in H. Chesbrough and R. Rosenbloom, "The Role of Business
Models in Capturing Value from Innovation: The Role of Xerox Corporation's Technology Spin-Off
Companies," Journal of Corporate and Industrial Change, 11, No.3: 529-555, 2002; C. Shapiro and H.
Varian, Information Rules: A Strategic Guide to the Networked Economy, Harvard Business School Publishing,
1999; D. Farrell, ''The Real New Economy," Harvard &Jsiness Review (No. 5127), October 2003.

11 J. Ross, C. Beath, and D. Goodhue, "Develop long-Term Competitiveness through IT Assets,"
Sloan Management Review, Fall 1996.

ze l. M. Applegate, "Analyzing and Pitching Opportunities Tool," in Crafting Business Models, Harvard
Business School Publishing (No. 808705), 2008.



Components of a Business Case Pitl'h ;

Slide l-Executive Summary: Provide a high.level
summary of the problem or opportunity you plan to
exploit, why it is important and to whom, the business
goals that will be achieved, the solution you propose,
the team expertise, the benefits, when you will deliver
them, and current progress. Gear this to your audience
and the purpose of the meeting. Let listeners know what
you hope to accomplish during the meeting.

Slide 2-Users and Problem Description: Describe
users and the problem ("pain") or opportunity you are
addressing in greater detail. Highlight potential future
users and options.

Slide 3-Project Description: Explain the solution you
will deliver and how it will address user problem or
opportunity. Provide a high-level description of any new
technologies or features that differentiate your solu·
tion. (Avoid technical lingo; refer readers to a technical
appendix and/or to a white paper for a more detailed
description of key technologies.)

Slide 4--Project Team: Describe the team, including
project sponsors, partners, vendors, etc. Highlight proj­
ect and business relevant expertise, experience, power,
and connections.

Slide 5-Alternatives: Discuss alternatives considered
and why they were not chosen.

Slide 6-Stakeholders and Benefits: Show the key
stakeholders, what they expect, and the benefits they
will receive. Discuss how you will ensure buy-in and
attract required resources and support. Highlight any
potential barriers to adoption and use, and describe
approaches you will use to overcome them.

Slide 7-0perations: Identify the key capabilities and
resources you will need for ongoing operation and
maintenance of the business and IT systems.

Slide &-Financials and Metrics: Provide high-level
performance metrics and financial projections, and

identify the key assumptions behind your forecasts.
Show best-case/worst-case scenarios around important
assumptions, and discuss the influence of changes in
key assumptions on your benefit and cost projections.
Discuss financing raised to date and future needs, being
sure to identify when the money is needed, what it
will be used for, and when investors can begin to see
a return on their investment. Provide more detailed
financials and business model drivers in your narrative
or appendix.

Slide 9-lmplementation, Status, and Traction:
Discuss key milestones (e.g., development deadlines,
beta test, launch, follow-on projects), when they will be
reached, and timing of reviews. If presenting to inves­
tors, include financing rounds, targets for returns to
investors, and the size of the returns expected on this
slide. Discuss current status, the activities you plan to
complete in the next phase of implementation, resourc­
es required (including financing), and your progress at
securing those resources.

Slide 10-Risks: Discuss key areas of risk and how they
will be managed. Demonstrate that you understand
all categories of risk (including business/strategy, user
adoption, technology, resource, implementation, and
financial) and that you have approaches to managing
each category.

Closing Slide: At this point, return to your opening slide
(or a variation of it) and summarize the business case
you have made. Then open the discussion to answer
questions, discuss issues, and, ultimately, achieve the
objectives of the meeting.

Sources and Bibliography: Add key sources of data used
in preparing the business case including analyst reports,
company reports, interview notes, and other documents.

Appendices: Provide more detail regarding business,
technology, bios, financials, etc.

Closing the Loop
Strategy is executed through projects. Dcfining a compelling business case that
attracts investment is critical to executing business and IT strategy. But receiving fund­
ing is only the first step. Implementing thc project, delivering on milestones, and thcn
conducting the post-implementation audit are critical to maintaining credibility and
receiving future funding. In fact, defining business case metrics so that they can be
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verified and audited is one of the most subtle elements in the construction of a sound
business case. Equally challenging for many IT executives is how to validate benefits
that are being captured by the business.

A recent survey of over 400 IT executives by Forrester analysts found that, in 2007,
only 37 percent of companies performcd post-implementation audits on IT proj­
ects." In addition, while most IT steering committees evaluated and approved project
funding and monitored achievement of critical project milestones, few adequately
accounted for the uncertainty of business case assumptions. As a result, risk manage­
ment and project financing approaches often treated all projects as if the assumptions
used to create the business case were known with certainty. Many executives also fail
to stop or revise project financing when assumptions prove wrong and project scope
or requirements must be altered midstream.

A well-constructed business case is a dynamic document that is used to secure
funding, guide implementation, and verify business benefits achieved. It assumes that
there is uncertainty around assumptions and clarifies key areas of uncertainty up front.
Scenario planning is then used to identify best-case/worst-case business cases. Most
importantly, the business case is updated throughout the project.

Summary
In an on demand environment, measuring takes a different role. Measures should trigger

actions and decisions, rather than just provide a state-of-the-business snapshot. And

different types of measures are required-those that show progress to a business goal.

GeOige Bailey, 2004·<0

As we enter the twenty-first century, excitement concerning the potential of IT to
transform business and drive improved business performance has never been higher.
But the fascination with IT-enabled business innovation comes at a time of significant
uncertainty and change as entrenched players and new entrants struggle to define
a sustainable proprietary position for success in the turbulent twenty-first century.
While most agree that Internet-based technologies have progressed at lightning speed
since they were introduced to the business world in the early to mid-1990s, develop­
ing common standards and robust commercial technologies usually takes time. The
challenge of integrating new technologies into the "legacy" of computers, networks,
and systems already in place within companies adds to the problem. To achieve the
grand vision of the "Network Economy," a new approach to building businesses
and measuring performance is needed. This chapter explored the challenges that
executives face as they attempt to develop the business case for IT in the context of
increasing volatility and uncertainty. 18M's journey from the brink of bankruptcy to
providing leadership in the industry helps define the path to business transformation.
Executives should consider the following questions as they attempt to forecast the
value of IT investments.

29 C. Symons, "Making the Right IT Investment Decisions," Forrester Research Report, July 19, 2007.

30 Author interview with George Bailey, head of IBM Electronics Industry Consulting Practice, 2004.
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I. How well do you understand the linkages among the elements of your company's
business model-its strategy, the capabilities, and infrastructure built to execute
the strategy, and the value that can be created for all stakeholders (c.g., customers,
suppliers, partners, employees, investors)?

2. How well do you understand the key factors that drive business performance in
your organization and industry" What must be done well to reduce costs, grow
revenues, improve asset efficiency, and achieve sustainable advantage? How can
IT be used to improve business performance?

3. Do you have a process and template that can be used to define the business case
for IT projects? Does your process ensure that the business case is a "living
document" that provides a roadmap-not just for investment decision making­
but also for project implementation and post-implementation audit?

4. Have you defined business benefits to make it easier to conduct post-implementa­
tion audits? For projects designed to achieve business goals, can you engage the
business in partnering with you to identify and revise the business case as the
project unfolds and in conducting a post-implementation audit?

5. Do you have the political support required to ensure that projects can be com­
pleted quickly and effectively? Do project leaders have the resources, authority,
and accountability required to get the job done?

6. Have you considered ways to limit the scope of your projects? Keep in mind the
"80/20 rule": You can often achieve 80 percent of the benefit with 20 percent of
the effort. Don't push to include hard-to-implement features and functions that are
not critical to overall project success and business value.

7. Has an effective IT project governance process been implemented? Can you ruth­
lessly manage "project creep" while not losing sight of the good ideas that emerge
during implementation?

8. How much are you spending to run and maintain current IT operations? On
average, how long does it take and how much does it cost to implement a new
IT-enabled business product, service, or solution? What are key bottlenecks that
slow down IT-enabled business innovations and the key activities that increase the
cost?

9. How efficient are your IT assets? Have you taken the steps needed to ensure that
you are developing proprietary IT assets that provide the lean, yet agile, infra­
structure required for business innovation today and in the future?

10. Use the worksheets in Appendix 4A to audit your company business model and
develop opportunities for using IT to drive business model performance.
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Analyzing IT Impact on Business ylode] Performance

Step J: Use these worksheets CO rate a case study or a company or business Hnit. Start by rating strategy
best practices. List key business opportunities and threats; then identify the role IT plays in
exploiting opportunities and managing threats.

Rating Scale: 1 = Key weakness; 2 = Weakness; 3 = Neutral; 4 = Strength; 5 = Key strength

Best Practices: Context and Industry
Business

Comments
Rating

The market size and growth rate are sufficient to satisfy
the company's growth goals.

Opportunities exist to leverage our current position
to expand into new markets, product categories, and
channels, or to launch new businesses.

Favorable competitive dynamics; few direct competitors
and those that exist are unable to threaten our position;
no single competitor controls significant market share;
ability to raise entry barriers and increase switching costs.

Favorable regulatory, legal, political, macroeconomic,
technological, and societal context; no barriers to
competition and growth today or anticipated in the
future.

Resources required to grow the business and compete
(e.g., capital, talent, materials, information) are readily
available and affordable.

We have access to suppliers, distributors, and other
partners needed to do business successfully; we have
sufficient power and favorable relationships.

Best Practices: Product/Market Positioning

Target customers have a significant need and are willing
and able to pay for products and services that meet that
need.

Our product/service offerings solve a significant customer
need and are clearly differentiated from competitor
offerings and other alternatives; benefits and unique
features of our offerings are easy to communicate to
customers, partners, employees, and investors.

There are no significant barriers to marketing, selling,
and distributing our products to customers.



Key Business Opportunities

Role of IT in Exploiting Opportunities
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Key Business Threats

Role of IT in Managing Threats

Review the information above and provide an overall rating of your company or business unit strategy;
then rate the overall impact of IT on your company or business unit strategy.

Rating Scale: 1 = Very Weak; 2 = Weak; 3 = Neutral; 4 = Strong; 5 = Very Strong

Company or Business Unit Strategy Rating 0 Impact of IT on Strategy Rating D
~-'------''----~~~-=------=------.J ~-----'-~~~-=------=-~-----'
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Step 2: Rate capability best practices. List key capability strengths and weaknesses," then identifjl the raid
IT plays in developing strengths and reducing ·weaknesses.

Rating Scale: 1 = Key weakness; 2 = Weakness; 3 = Neutral; 4 = Strength; S = Key strength

Best Practices: Processes and Infrastructure
Business

Comments
Rating

Streamlined, integrated, best-in-class processes and
infrastructure that:

a. Generate and meet demand (marketing and sales). a.
b. Manage your supply chain. b.
c. Develop and produce products. c.
d. Deliver services. d.
e. Ensure continuous innovation. e.

NOTE: Processes don't stop at the boundaries of your
organization.

Recognized by customers and other industry participants
as a quality leader; able to charge a price differential for
the quality of your products and services.

Best Practices: People and Partners

Recognized leader in attracting and retaining top talent
(include employees and partners).

Recognized leader in rewarding employees and partners,
in motivating commitment and loyalty, and in providing
high-quality career development.

Best Practices: Organization and Culture

The organization is structured to support processes,
develop talent, and reduce barriers to coordinating work
and sharing information.

Authority and accountability for key decisions and
actions is clearly defined and consistent with business
strategy and goals.

Information needed to make decisions and take action
is readily available and easily accessible; culture fosters
information sharing and knowledge building.

Best Practices: leadership and Governance

Visionary, yet pragmatic, leadership; experienced and
committed leaders with a demonstrated track record of
success; leaders are well connected within the industry
and community.

Strong governance and risk management ensure growth
while also protecting the rights of all stakeholders
(investors, customers, employees, partners, and society);
shared values and culture guide decisions and actions.



Key Capability Strengths

Role of IT in Developing Strengths
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Key Capability Weaknesses

Role of IT in Reducing Weaknesses

Review the information above and provide an overall rating of your company or business unit capabilities;
then rate the overall impact of IT on your company or business unit capabilities.

Rating Scale: 1 = Very Weak; 2 = Weak; 3 = Neutral; 4 = Strong; 5 = Very Strong

L----=C:..:o:..:m:..:p"a:..:n-"y,--,-o:..:r.::.B.::.u:..:si:..:n.::.es:..:s_U:..:n:..:i:..:t:..:S.::.tr:..:a:..:te:..:g"y:..::..:Ra:..:t:..:in:..:g"---_DL-_---=Im=p:..:ac.::.t:..:o:..:f_I:..:T_o:..:n:..:.::.S:..:tr.::.a:..:te:..:g"y:..:R:..:a:..:t:..:in:..:g'--__D

Step 3: Link strategy and capability drivers to economic vallie. IdentifY factors in your strategy and
capability audit that drive revenue growth, reduce costs, improve asset efficiency, and enable
sustainable competitive advantage. Place a "+" beside factors that are positive drivers that
create value and a "-" beside/actors that are negative drivers that destroy value. Then ident({y
the role ofIT in growing revenues, reducing costs and improving asset efficiency, and in enabling
sllstainable competitive advantage.

Key Revenue Growth Drivers Key Cost and Asset Efficiency Key Drivers of Sustainable
Drivers Competitive Advantage

IT Role in Growing Revenues IT Role in Reducing Cost and IT Role in Enabling Sustainable
Improving Asset Efficiency Competitive Advantage

Review the information above and provide an overall rating of your company or business unit economics;
then rate the overall impact of IT on your company or business unit economics.

Rating Scale: 1 = Very Weak; 2 = Weak; 3 = Neutral; 4 = Strong; 5 = Very Strong

Business Model Economics Rating Impact of IT on Business Model Economics Rating
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Business Model Drivers and Performance Metrics
What Drives Revelllle Growth?

Below are samples of drivers and metrics. Choose among these examples or identify others that are
appropriate for your business model.

Strategy Drivers

Attractiveness of the Business
Context

Market Attractiveness

Product Differentiation

Effectiveness of Demand
Channels

Capability Drivers

Effectiveness of Revenue
Generating Processes

Value Drivers

Customer Lifetime Value

Metrics

Industry rate of growth or decline, competitive intensity, consolidation
or fragmentation
Societal, regulatory, macroeconomic, environmental strengths/
weaknesses

Market size (e.g., sales, number of customers, units sold)
Market growth (e.g., forecasts and historical trends)
Level of unmet need ("pain") in customers able and willing to pay
Length of time to sell and adopt
Frequency of interaction and use of products and services

Features of product/service offering and attractiveness to customers
Ability to clearly differentiate offerings and pricing vis-a-vis competitors
and substitutes

Description of sales and marketing channels (roles played, activities
performed, power dynamics)
Revenues and volume by channel

Metrics

Product quality (e.g., defect levels, returns, customer satisfaction)
Supplier and partner quality metrics
Operating process effectiveness (e.g., order fulfillment, sales,
marketing, customer service)
Innovation process effectiveness (e.g., R&D, business development)

Metrics

Total revenues and revenue trends
Number of customers and revenues per customer and per transaction
Percent of first time vs. repeat customers
Share of market and "share of wallet"
Customer satisfaction with products, services, and experience of doing
business with you
Cost to serve, acquire, and retain
Cost to serve: (operating expenses + cost of sales)/number of customers
Cost to acquire and retain: (sum of all expenses related to customer
acquisition and retention)
Customer value: (number Qf customers) x (average monetary value of
each visit) - (costs to acquire, retain, and serve)
Lifetime value: (current value of a customer) x (estimated length of
relationship) x (expected percent change in value over time)



Value Drivers

Employee Lifetime Value
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Metrics

Number of employees and revenues per employee
Number of offers made and accepted
Average length of time to fill key positions
Employee satisfaction and retention vs. industry and best practice
benchmarks
Cost to acquire, develop, and retain
Employee value = (number of empioyees) x (revenues generated)
- (costs to acquire, retain, and "serve")
Lifetime value = (current value of an employee) x (estimated length of
relationship) x (expected percent change in value over time)

What Drives Cost Savings?

Below are samples of drivers and metrics. Choose among these examples or identify others that arc
appropriate for your business model.

Strategy Drivers

Industry Attractiveness

Product Differentiation

Capability Drivers

End-to-End Operating
Process Efficiency

Product Quality

Value Drivers

Activity-Based Cost

Profit Margins

Metrics

Number, size, and power of competitors
Competitive intensity and price pressure
No single competitor, supplier, or partner controls key resources

Price and perceived value vis-a-vis competitors and substitutes
Features of product/service offering and attractiveness to customers
Ability to clearly differentiate features of offering and benefits

Metrics

Cycle time of key processes and activities
Operating costs by process, activity, product, customer segment, etc.
Costs of supplies, parts, materials, services, etc.
Cost of inventory and frequency of inventory turns
Historical and potential savings from operating improvements and cost
management practices

Cost of poor quality (e.g., returns, rework, waste, compliance) and savings
from quality improvements
Administrative costs to maintain quality

Metrics

Product costs
Fixed and marginal costs

Gross profit margin = Gross profit/Net sales
Operating profit margin = Operating profit/Net sales
Profit margin = Net income (or EBIT)/Net sales
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What Drives Asset Efficiency?
Below are samples of drivers and metrics. Choose among these examples or identify others that are
appropriate for your business model.

Asset Value

Tangible Assets

Intangible Assets

Productivity

Tangible Assets

Intangible Assets

Metrics

Value of current assets (e.g., cash and marketable securities, inventory,
accounts receivable less allowance for doubtful accounts, etc.)
Value of noncurrent assets (e.g., noncurrent securities, property, plant, and
equipment or PPE, etc.)

Goodwill
Value of patents and proprietary expertise/capabilities
Value of loyal, engaged customers and employees
Value of brand, image (e.g., Market Value to Book Value)

Metrics

Fixed asset turnover
Inventory turnover
Capital turnover

Revenues per employee
Percent of revenues from new products

What Drives Investor Confidence?
Below are samples of drivers and metrics. Choose among these examples or identify others that are
appropriate for your business model.

Investor Returns

Investor Returns

Investor Perceptions and
Expectations

Business Value

Book Value

Market Value

Metrics

Return on Equity (ROE) = Net Income/Shareholder's Equity
Return on Invested Capital (ROIC) = Profit/(Invested Capital + Capital
Expenses)
Earnings per Share (EPS) = Earnings/Number of Shares Outstanding

Brand value, image, and ethics
Management capacity, leadership, and track record of success
Strategy and performance guidance
Proprietary assets (patents, knowledge, customers, etc.) and differentiation
Historical earnings and returns
Comparables and sector performance over time

Metrics

Working Capital = Current Assets - Current Liabilities
Shareholders' Equity

Market Value = Stock price x Number of Shares outstanding
Price to Earnings ratio (PE) = Stock price/EPS (usually last 4 quarters)
Market Value/Book Value
Growth forecasts (especially Capital Efficient Profitable Growth)



The Five Competitive FOIoees That Shape Strategy

THE IDEA IN BRIEF
You know that to sustain long-term profitability you must
respond strategically to competition. And you naturally
keep tabs on your established rivals. But as you scan the
competitive arena, are you also looking beyond your
direct competitors? As Porter explains in this update of
his revolutionary 1979 HBR article, four additional com­
petitive forces can hurt your prospective profits:

• Savvy customers can force down prices by playing you
and your rivals against one another.

• Powerful suppliers may constrain your profits if they
charge higher prices.

• Aspiring entrants, armed with new capacity and hun­
gry for market share, can ratchet up the investment
required for you to stay in the game.

• Substitute offerings can lure customers away.

Consider commercial aviation: It's one of the least
profitable industries because all five forces are strong.
Established rivals compete intensely on price. Customers
are fickle, searching for the best deal regardless of carrier.
Suppliers-plane and engine manufacturers, along with
unionized labor forces-bargain away the lion's share of
airlines' profits. New players enter the industry in a constant
stream. And substitutes are readily available-such as train
or car travel.

By analyzing all five competitive forces, you gain a
complete picture of what's influencing profitability in your
industry. You identify game-changing trends early, so
you can swiftly exploit them. And you spot ways to work
around constraints on profitability-or even reshape the
forces in your favor.

THE IDEA IN PRACTICE
By understanding how the five competitive forces influence
profitability in your industry, you can develop a strategy for
enhancing your company's long-term profits. Porter sug­
gests the following:

Position Your Company Where
the Forces Are Weakest
In the heavy-truck industry, many buyers operate large
fleets and are highly motivated to drive down truck prices.
Trucks are built to regulated standards and offer similar fea­
tures, so price competition is stiff; unions exercise consider­
able supplier power; and buyers can use substitutes such as
cargo delivery by rail.

To create and sustain long-term profitability within this
industry, heavy-truck maker Paccar chose to focus on one
customer group where competitive forces are weakest:
individual drivers who own their trucks and contract directly
with suppliers. These operators have limited clout as buyers
and are less price sensitive because of their emotional ties to
and economic dependence on their own trucks.

For these customers, Paccar has developed such fea­
tures as luxurious sleeper cabins, plush leather seats, and
sleek exterior styling. Buyers can select from thousands of
options to put their personal signature on these built-to­
order trucks.

Customers pay Paccar a 10 percent premium, and the
company has been profitable for 68 straight years and
earned a long~run return on equity above 20 percent.

Exploit Changes in the Forces
With the advent of the Internet and digital distribution
of music, unauthorized downloading created an illegal
but potent substitute for record companies' services. The
record companies tried to develop technical platforms for
digital distribution themselves, but major labels didn't want
to sell their music through a platform owned by a rival.

Into this vacuum stepped Apple, with its iTunes music
store supporting its iPod music player. The birth of this
powerful new gatekeeper has whittled down the number
of major labels from six in 1997 to four today.

Reshape the Forces in Your Favor
Use tactics designed specifically to reduce the share of prof­
its leaking to other players. For example:

• To neutralize supplier power, standardize specifications
for parts so your company can switch more easily
among vendors.

• To counter customer power, expand your services so it's
harder for customers to leave you for a rival.

• To temper price wars initiated by established rivals,
invest more heavily in products that differ significantly
from competitors' offerings.

• To scare off new entrants, elevate the fixed costs of
competing: for instance, by escalating your R&D
expenditures.

• To limit the threat of substitutes, offer better value
through wider product accessibility. Soft-drink producers
did this by introducing vending machines and conve­
nience store channels, which dramatically improved the
availability of soft drinks relative to other beverages.

127



128 Module One IT and Business Adl'OlIfage

Reading 1-1

The Fivc Competitive Forccs That ShaJ)c Stratc0"Yb.

Awareness of the five forces can help a company

understand the structure of its industry and stake out a

position that is more profitable and less vulnerable to

attack.

Michael E. Porler

In essence, the job of the strategist is to understand
and cope with competition. Often, however,
managers define competition too narrowly, as if
it occurred only among today's direct competitors.
Yet competition for profits goes beyond established
industry rivals to include four other competitive
forces as well: customers, suppliers, potential
entrants, and substitute products. The extended
rivalry that results from all five forces defines
an industry's structure and shapes the nature of
competitive interaction within an industry.

As different from one another as industries might
appear on the surface, the underlying drivers of
profitabi Iity are the same. The global auto industry,
for instance, appears to have nothing in common

Copyright © 2008 President and Fellows of Harvard College.
Reprinted by permission of Harvard Business School.

Editor's Note: In 1979, Harvard Business Review published
"How Competitive Forces Shape Strategy" by a young
economist and associate professor, Michael E. Porter. It was
his first HBR article, and it started a revolution in the strategy
field. In subsequent decades, Porter has brought his signature
economic rigor to the study of competitive strategy for
corporations, regions, nations, and, more recently, health
care and philanthropy. "Porter"s five forces" have shaped
a generation of academic research and business practice.
With prodding and assistance from Harvard Business School
Professor Ian Rivkin and longtime colleague Joan Magretta,
Porter here reaffirms, updates, and extends the classic work.
He also addresses common misunderstandings, prOVides
practical guidance for users of the framework, and offers a
deeper view of its implications for strategy today.

Michael E. Porter is the Bishop William Lawrence University
Professor at Harvard University, based at Harvard Business
School in Boston. He is a six-time McKinsey Award winner,
including for his most recent HBR article, "Strategy and
Society," coauthored with Mark R. Kramer (December 2006).

with the worldwide market for art masterpieces or
the heavily regulated health care delivery industry
in Europe. But to understand industry competition
and profitability in each of those three cases, one
must analyze the industry's underlying structure in
terms of the five forces. (See Exhibit I, "The Five
Forces That Shape Jndustry Competition.")

If the forces are intense, as they are in such
industries as airlines, textiles, and hotels, almost
no company earns attractive returns on investment.
If the forces are benign, as they are in industries
such as software, soft drinks, and toiletries, many
companies are profitable. Industry structure drives
competition and profitability, not whether an
industry produces a product or service, is emerging
or mature, high tech or low tech, regulated or
unregulated. While a myriad of factors can affect
industry profitability in the short run-including the
weather and the business cycle-industry structure,
manifested in the competitive forces, sets industry
profitability in the medium and long run. (See
Exhibit 2, "Differences in Industry Profitability.")

Understanding the competitive forces, and their
underlying causes, reveals the roots of an industry's
current profitability while providing a framework
for anticipating and influencing competition
(and profitability) over time. A healthy industry
structure should be as much a competitive concern
to strategists as their company's own position.
Understanding industry structure is also essential
to effective strategic positioning. As we will see,
defending against the competitive forces and shaping
them in a company's favor are crucial to strategy.

Forces That Shape Competition

The configuration of the five forces differs by
industry. In the market for commercial aircraft,
fierce rivalry between dominant producers Airbus
and Boeing and the bargaining power ofthe airlines
that place huge orders for aircraft are strong, while
the threat of entry, the threat of substitutes, and the



power of suppliers are more benign. In the movie
theater industry, the proliferation of substitute
forms of entertainment and the power of the movie
producers and distributors who supply movies, the
critical input, arc important.

The strongest competitive force or forces de­
temline the profitability of an industry and become
the most important to strategy formulation. The most
salient force, however, is not always obviolls.

For example, even though rivalry is often
fierce in commodity industries, it may not be
the factor limiting profitability. Low returns
in the photographic film industry, for instance,
are the result of a superior substitute product-as
Kodak and Fuji, the world's leading producers
of photographic film, learned with the advent of
digital photography. In such a situation, coping
with the substitute product becomes the number
one strategic priority.

Industry structure grows Ollt of a set of
economic and technical characteristics that
determine the strength of each competitive force.
We will examine these drivcrs in the pages that
follow, taking the perspective of an incumbent,
or a company already present in the industry. The
analysis can be readily extended to understand the
challenges facing a potential entrant.

Threat of Entry
New entrants to an industry bring new capacity and
a desire to gain market share that puts pressure on
prices, costs, and the rate of investment necessary
to compete. Particularly when new entrants are
diversifying from other markets, they can leverage
existing capabilities and cash flows to shake up
competition, as Pepsi did when it entered the
bottled water industry, Microsoft did when it
began to offer Internet browsers, and Apple did
when it entered the music distribution business.

The threat of entry, therefore, puts a cap on the
profit potential of an industry. When the threat
is high, incumbents must hold down their prices
or boost investment to deter new competitors. In
specialty coffee retailing, for example, relatively
low entry barriers mean that Starbucks must invest
aggressively in modernizing stores and menus.
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The threat of entry in an industry depends on
the height of entry barriers that are present and on
the reaction entrants can expect from incumbents.
If entry barriers are low and newcomers expect
little retaliation from the entrenched competitors,
the threat ofentry is high and industry profitability
is modcrated. It is the threat of entry, not
whether entry actually occurs, that holds down
profitability.

Barriers to Entry

Entry barriers are advantages that incumbents
have relative to new entrants. There are seven
major sources:

I. Supply-side economies of scale. These econo­
mies arise when firms that produce at larger
volumes enjoy lower costs per unit because they
can spread fixed costs over more units, employ
more efficient technology, or command better
terms from suppliers. Supply-side scale econo­
mies detcr entry by forcing the aspiring entrant
either to come into the industry on a large scale,
which requires dislodging entrenched competi­
tors, or to accept a cost disadvantage.

Scale economies can be found in virtu­
ally every activity in the value chain; which
ones are most important varies by industry. I

In microprocessors, incumbents such as Intel
are protected by scale economies in research,
chip fabrication, and consumer marketing. For
lawn care companies like Scotts Miracle-Gro,
the most important scale economies are found
in the supply chain and media advertising. In
small-package delivery, economies of scale
arise in national logistical systems and infor­
mation technology.

2. Demand-side bellefits of scale. These benefits,
also known as network effects, arise in indus­
tries where a buyer's willingness to pay for a
company's product increases with the number
ofother buyers who also patronize the company.
Buyers may trust larger companies more for a

1 For a discussion of the value chain framework, see
Michael E. Porter, Competitive Advantage: Creating and
Sustaining Superior Performance (The Free Press,1998).
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crucial product: Rccall the old adage that no
one cver got fired for buying from IBM (when
it was the dominant computer maker). Buyers
may also value being in a "network" with a
larger number of fellow customers. For instance,
online auction participants are attracted to eBay
because it offers the most potential trading part­
ners. Demand-side benefits of scale discourage
entry by limiting the willingness of customers to
buy from a newcomer and by reducing the price
the newcomer can command until it builds up a
large base of customers.

3. Customer switching costs. Switching costs are
fixed costs that buyers face when they change
suppliers. Such costs may arise because a buyer
who switches vendors must, for example, alter
product specifications, retrain employees to
use a new product, or modify processes or
information systems. The larger the switching
costs, the harder it will be for an entrant to gain
customers. Enterprise resource planning (ERP)
software is an example of a product with very
high switching costs. Once a company has
installed SAP's ERP system, for example, the
costs of moving to a new vendor are astronomi­
cal because of embedded data, the fact that
internal processes have been adapted to SAP,

major retraining needs, and the mission-critical
nature of the applications.

4. Capital requirements. The need to invest large
financial resources in order to compete can
deter new entrants. Capital may be necessary
not only for fixed facilities but also to extend
customer credit, build inventories, and fund
start-up losses. The barrier is particularly great
if the capital is required for unrecoverable and
therefore harder-to-finance expenditures, such
as up-front advertising or research and develop­
ment. While major corporations have the finan­
cial resources to invade almost any industry, the
huge capital requirements in certain fields limit
the pool of likely entrants. Conversely, in such
fields as tax preparation services or short-haul
trucking, capital requirements are minimal and
potential entrants plentiful.

It is important not to overstate the degree
to which capital requirements alone deter
entry. If industry returns are attractive and are
expected to remain so, and if capital markets
are efficient, investors will provide entrants
with the funds they need. For aspiring air
carriers, for instance, financing is available to
purchase expensive aircraft because of their
high resale value, one reason why there have

EXHIBIT 1

The Five
Forces That
Shape Industry
Competition

Bargaining
Power of
Suppliers

Threat
of New
Entrants

Threat of
Substitute

Products or
Services

Bargaining
Power of
Buyers
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been numerous new airlines in almost every
reglOn.

5. Incumbency advantages independem of size.
No matter what their size, incumbents may
have cost or quality advantages not available
to potential rivals. These advantages can stem
from such sources as proprietary technology,
preferential access to the best raw material
sources, preemption of the most favorable geo­
graphic locations, established brand identities,
or cumulative experience that has allowed
incumbents to learn how to produce more
efficiently. Entrants try to bypass such advan­
tages. Upstart discounters such as Target and
Wal-Mart, for example, have located stores in

freestanding sites rather than regional shopping
centers where established department stores
were well entrenched,

6. Unequal access to distribution channels. The
ncw entrant must, of course, secure distribu­
tion of its product or service. A new food item,
for example, must displace others from the
supermarket shelf via price breaks, promotions,
intense selling efforts, or some other means.
The more limited the wholesale or retail chan­
nels are and the more that existing competitors
have tied them up, the tougher entry into an
industry will be. Sometimes access to distri­
bution is so high a barrier that new entrants
must bypass distribution channels altogether or

EXHIBIT 2 Differences in Industry Profitability

The average return on invested capital varies markedly from industry to industry. Between 1992 and 2006, for
example, average return on invested capital in U.S. industries ranged as low as zero or even negative to more than
SO percent. At the high end are industries like soft drinks and prepackaged software, which have been almost six
times more profitable than the airline industry over the period.

A\'crage Return on Invested Capital
in U.S. Industries, 1992-2006

I'rofitahilityof Selected U.S. Industries
AVl-,rage ROle. IW2-2006

Return on invested capital (ROle) is the appropriate measure
of profitability for strategy formulation, not to mention fOl· equity
investors. Return on s<tles or the growth rate of profits fails to
account for the capital required to compete in the industry. Here.
we utilize earnings before interest and taxes divided by average
invested c<tpit:lllcsS excess cash as the measure of ROle. This
measure controls for idiosyncratic differences in capital structure
and tax rates llcross companies and industries.

Source: Standard & Poor·s. Compustat. and author's calculation'.
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Good industry analysis looks rigorously at the struc­
tural underpinnings of profitability. A first step is to
understand the appropriate time horizon. One of the
essential tasks in industry analysis is to distinguish tempow
rary or cyclical changes from structural changes. A good
guideline for the appropriate time horizon is the full busi~

ness cycle for the particular industry. For most industries,
a three-to-five-year horizon is appropriate, although in
some industries with long lead times, such as mining,
the appropriate horizon might be a decade or more. It is
average profitability over this period, not profitability in
any particular year, that should be the focus of analysis.

The point of industry analysis is not to declare the
industry attractive or unattractive but to understand
the underpinnings of competition and the root causes
of profitability. As much as possible, analysts should
look at industry structure quantitatively, rather than be
satisfied with lists of qualitative factors. Many elements of
the five forces can be quantified: the percentage of the
buyer'S total cost accounted for by the industry's product
(to understand buyer price sensitivity); the percentage of
industry sales required to fill a plant or operate a logistical
network of efficient scale (to help assess barriers to entry);

create their own. Thus, upstart low-cost airlines
have avoided distribution through travel agents
(who tend to favor established higher-fare car­
riers) and have encouraged passengers to book
their own flights on the Internet.

7. Restrictive government policy. Government
policy can hinder or aid new entry directly,
as well as amplify (or nullify) the other entry
barriers. Government directly limits or even
forecloses entry into industries through, for
instance, licensing requirements and restrictions
on foreign investment. Regulated industries
like liquor retailing, taxi services, and airlines
are visible examples. Government policy can
heighten other entry barriers through such
means as expansive patenting rules that pro­
tect proprietary technology from imitation or
environmental or safety regulations that raise
scale economies facing newcomers. Of course,
government policies may also make entry
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the buyer's switching cost (determining the inducement
an entrant or rival must offer customers).

The strength of the competitive forces affects
prices, costs, and the investment required to compete;
thus the forces are directly tied to the income state­
ments and balance sheets of industry participants.
Industry structure defines the gap between revenues and
costs. For example, intense rivalry drives down prices
or elevates the costs of marketing, R&D, or customer
service, reducing margins. How much? Strong suppliers
drive up input costs. How much? Buyer power lowers
prices or elevates the costs of meeting buyers' demands,
such as the requirement to hold more inventory or
provide financing. How much? Low barriers to entry or
close substitutes limit the level of sustainable prices. How
much? It is these economic relationships that sharpen the
strategist's understanding of industry competition.

Finally, good industry analysis does not just list
pluses and minuses but sees an industry in overall,
systemic terms. Which forces are underpinning (or const~

raining) today's profitability? How might shifts in one com­
petitive force trigger reactions in others? Answering such
questions is often the source of true strategic insights.

easier-directly through subsidies, for instance,
or indirectly by funding basic research and
making it available to all firms, new and old,
reducing scale economies.

Entry barriers should be assessed relative to the
capabilities of potential entrants, whieh may
be start-ups, foreign firms, or companies in
related industries. And, as some of our exam­
ples illustrate, the strategist must be mindful
of the creative ways newcomers might find to
circumvent apparent barriers.

Expected Retaliation
How potential entrants believe incumbents may
react will also inAuence their decision to enter
or stay out of an industry. If reaction is vigorous
and protracted enough, the profit potential of
participating in the industry can fall below the
cost of capital. Incumbents often use public
statements and responses to one entrant to send a



message to other prospective entrants about their
commitment to defending market share.

Ncwcomers arc likely to fear expected
retaliation if:

Incumbents have previously responded vigor­
ously to new entrants.

Incumbents possess substantial resources to
fight back, including excess cash and unused
borrowing power, available productive capac­
ity, or clout with distribution channels and
customers.

Incumbents seem likely to cut prices because
they are committed to retaining market share at
all costs or because the industry has high fixed
costs, which create a strong motivation to drop
prices to fill excess capacity

Industry growth is slow so newcomers can gain
volume only by taking it from incumbents.

An analysis of barriers to entry and expected
retaliation is obviously crucial for any company
contemplating entry into a new industry. The
challenge is to find ways to surmount the entry
barriers without nullifying, through heavy investment,
the profitability of participating in the industry.

The Power of Suppliers
Powerful suppliers capture more of the value for
themselves by charging higher prices, limiting
quality or services, or shifting costs to industry
participants. Powerfi.il suppliers, including suppliers
oflabor, can squeeze profitability out ofan industry
that is unable to pass on cost increases in its own
prices. Microsoft, for instance, has contributed to the
erosion of profitability among personal computer
makers by raising prices on operating systems. PC
makcrs, competing fiercely for customers who can
easily switch among them, have limited freedom to
raise their prices accordingly.

Companies depend on a wide range of different
supplier groups for inputs. A supplier group is
powerful if:

It is more concentrated than the industry it sells
to. Microsoft's near monopoly in operating
systems, coupled with the fragmentation of PC
assemblers, exemplifies this situation.
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The supplier group does not depend heav­
ily on the industry for its revenues. Suppliers
serving many industries will not hesitate to
extract maximum profits from each one. If a
particular industry accounts for a large portion
of a supplier group's volume or profit, how­
ever, suppliers will want to protect the industry
through reasonable pricing and assist in activi­
ties such as R&D and lobbying.
Industry participants face switching costs in
changing suppliers. For example, shifting sup­
pliers is difficult if companies have invested
heavily in specialized ancillary equipment or in
learning how to operate a supplier's equipment
(as with Bloomberg terminals used by finan­
cial professionals). Or firms may have located
their production lines adjacent to a supplier's
manufacturing facilities (as in the case of some
beverage companies and container manufactur­
ers). When switching costs are high, industry
participants find it hard to play suppliers off
against one another. (Note that suppliers may
have switching costs as well. This limits their
power.)
Suppliers offer products that are differentiated.
Pharmaceutical companies that offer patented
drugs with distinctive medical benefits have
more power over hospitals, health maintenance
organizations, and other drug buyers, for
example, than drug companies offering me-too
or generic products.
There is no substitute for what the supplier
group provides. Pilots' unions, for example,
exercise considerable supplier power over
airlines partly because there is no good alter­
native to a well-trained pilot in the cockpit.
The supplier group can credibly threaten to
integrate forward into the industry. In that case,
if industry participants make too much money
relative to suppliers, they will induce suppliers
to enter the market.

The Power of Buyers
Powerful customers-the flip side of powerful
suppliers-can capture more value by forcingdown
prices, demanding better quality or more service
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(thereby driving up costs), and generally playing
industry participants off against one another, all
at the expense of industry profitability. Buyers
are powerful if they have negotiating leverage
relative to industry participants, especially if they
are price sensitive, using their clout primarily to
pressure price reductions.

As with suppliers, there may be distinct groups
of customers who differ in bargaining power. A
customer group has negotiating leverage if:

There are few buyers, or each one purchases
in volumes that are large relative to the size of
a single vendor. Large-volume buyers are par­
ticularly powerful in industries with high fixed
costs, such as telecommunications equipment,
offshore drilling, and bulk chemicals. High
fixed costs and low marginal costs amplify
the pressure on rivals to keep capacity filled
through discounting.

The industry's products are standardized or
undifferentiated. If buyers believe they can
always find an equivalcnt product, they tend to
play one vendor against another.

Buyers face few switching costs in changing
vendors.

Buyers can credibly threaten to integrate back­
ward and produce the industry's product them­
selves if vendors are too profitable. Producers
of soft drinks and beer have long controlled the
power of packaging manufacturers by threat­
ening to make, and at times actually making,
packaging materials themselves.

A buyer group is price sensitive if:

The product it purchases from the industry
represents a significant fraction of its cost
structure or procurement budget. Here buyers
are likely to shop around and bargain hard, as
consumers do for home mortgages. Where the
product sold by an industry is a small fraction
of buyers' costs or expenditures, buyers arc
usually less price sensitive.

The buyer group earns low profits, is strapped
for cash, or is otherwise under pressure to trim its
purchasing costs. Highly profitable or cash-rich
customers, in contrast, are generally less price

sensitive (that is, of course, if the item does not
represent a large fraction of their costs).

The quality of buyers' products or services is
little affected by the industry's product. Where
quality is very much affected by the industry's
product, buyers are generally less price sensi­
tive. When purchasing or renting production
quality cameras, for instance, makers of major
motion pictures opt for highly reliable equip­
ment with the latest features. They pay limited
attention to price.

The industry's product has little etTect on the
buyer's other costs. Here, buyers focus on
price. Conversely, where an industry's product
or service can pay for itself many times over
by improving performance or reducing labor,
material, or other costs, buyers are usually more
interested in quality than in price. Examples
include products and services like tax account­
ing or well logging (which measures below­
ground conditions of oil wells) that can save or
even make the buyer money. Similarly, buyers
tend not to be price sensitive in services such as
investment banking, where poor performance
can be costly and embarrassing.

Most sources of buyer power apply equally to
consumers and to business-to-business customers.
Like industrial customers, consumers tend to be
more price sensitive if they are purchasing products
that are undifferentiated, expensive relative to their
incomes, and of a sort wherc product performance
has limited consequences. The major difference
with consumers is that their needs can be more
intangible and harder to quantify.

Intermediate customers, or customers who
purchase the product but are not the end user
(such as assemblers or distribution channels), can
be analyzed the same way as other buyers, with
one important addition. Intermediate customers
gain significant bargaining power when they can
influence the purchasing decisions of customers
downstream. Consumer electronics retailers,
jewelry retailers, and agricultural-equipment
distributors are examples of distribution channels
that exert a strong influence on end customers.



Producers often attempt to diminish channel
clout through exclusive arrangements with
particular distributors or retailers or by marketing
directly to end users. Component manufacturers
seek to develop power over assemblers by creating
preferences for their components with downstream
customers. Such is the case with bicycle parts and
with sweeteners. DuPont has created enormous
clout by advertising its Stainmaster brand of
carpet fibers not only to the carpet manufacturcrs
that actually buy them but also to downstream
consumers. Many consumers request Stainmaster
carpet even though DuPont is not a carpet
manufacturer,

The Threat of Substitutes
A substitute performs the same or a similar
function as an industry's product by a different
means. Videoconferencing is a substitute for travel.
Plastic is a substitute for aluminum. E-mail is a
substitute for express mail. Sometimes, the threat
of substitution is downstream or indirect, when
a substitute replaces a buyer industry's product.
For example, lawn-care products and services are
threatened when multifamily homes in urban areas
substitute for single-family homes in the suburbs.
Software sold to agents is threatened when airline
and travel Web sites substitute for travel agents.

Substitutes are always present, but they are easy
to overlook because they may appear to be very
different from the industry's product: To someone
searching for a Father's Day gift, neckties and
power tools may be substitutes. It is a substitute to
do without, to purchase a used product rather than
a new one, or to do it yourself (bring the service
or product in-house).

When the threat of substitutes is high, industry
profitability suffers. Substitute products or
services limit an industry's profit potential by
placing a ceiling on prices. Ifan industry does not
distance itself from substitutes through product
performance, marketing, or other means, it will
suffer in terms of profitability-and often growth
potential.

Substitutes not only limit profits in normal
times, they also reduce the bonanza an industry
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can reap in good times, In emerging economies, for
example, the surge in demand for wired telephone
lines has been capped as many consumers opt
to make a mobile lelephone their first and only
phone line.

The threat of a substitute is high if:

It offers an attractive price-performance trade-off
to the industry's product. The better the relative
value of the substitute, the tighter is the lid on
an industry's profit potential. For example, con­
ventional providers of long-distance telephone
service have suffered from the advent of inex­
pensive Internet-based phone services such as
Vonage and Skype. Similarly, video rental outlets
are struggling with the emergence of cable and
satellite video-on-demand services, online video
rental services such as Netflix, and the rise of
Internet video sites like Google's YouTube.

The buyer's cost of switching to the substitute
is low. Switching from a proprietary, branded
drug to a generic drug usually involves mini­
mal costs, for example, which is why the shift
to generics (and the fall in prices) is so substan­
tial and rapid.

Strategists should be particularly alert to
changes in other industries that may make them
attractive substitutes when they were not before.
Improvements in plastic materials, for example,
allowed them to substitute for steel in many auto­
mobile components. In this way, technological
changes or competitive discontinuities in seem­
ingly unrelated businesses can have major impacts
on industry profitability. Of course the substitu­
tion threat can also shift in favor of an industry,
which bodes well for its future profitability and
growth potential.

Rivalry among Existing Competitors
Rivalry among existing competitors takes many
familiar forms, including price discounting, new
product introductions, advertising campaigns,
and service improvements. High rivalry limits
the profitability of an industry. The degree to
which rivalry drives down an industry's profit
potential depends, first, on the intensity with
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which companies compete and, second, on the
basis on which they compete.

The intensity of rivalry is greatest if:

Competitors are numerous or are roughly equal
in size and power. In such situations, rivals find
it hard to avoid poaching business. Without
an industry leader, practices desirable for the
industry as a whole go unenforced.
Industry growth IS slow. Slow growth
precipitates fights for market share.
Exit barriers arc high. Exit barriers, the flip side
of entry barriers, arise because of such things
as highly specialized assets or management's
devotion to a particular business. These barri­
ers keep companies in the market even though
they may be earning low or negative returns.
Excess capacity remains in use, and the profit­
ability of healthy competitors sulfers as the
sick ones hang on.
Rivals are highly committed to the business
and have aspirations for leadership, especially
if they have goals that go beyond economic
performance in the particular industry. High
commitment to a business arises for a variety
of reasons. For example, state-owned competi­
tors may have goals that include employment
or prestige. Units of larger companies may
participate in an industry for image reasons or
to offer a full line. Clashes of personality and
ego have sometimes exaggerated rivalry to the
detriment of profitability in fields such as the
media and high technology.

Fimls cannot read each other's signals well because
of lack of familiarity with one another, diverse
approaches to competing, or differing goals.

The strength of rivalry reflects not just the
intensity of competition but also the basis of
competition. The dimensions on which competition
takes place, and whether rivals converge to
compete on the same dimensions, have a major
influence on profitability.

Rivalry is especially destructive to profitability
if it gravitates solely to price because price
competition transfers profits directly from an
industry to its customers. Price cuts are usually

easy for competitors to see and match, making
successive rounds of retaliation likely. Sustained
price competition also trains customers to pay less
attention to product features and service.

Price competition is most liable to occur if:

Products or services of rivals are nearly identi­
cal and there are few switching costs for buyers.
This encourages competitors to cut prices to
win new customers. Years of airline price wars
reflect these circumstances in that industry.

Fixed costs are high and marginal costs are low.
This creates intense pressure for competitors to
cut prices below their average costs, even close
to their marginal costs, to steal incremental
customers while still making some contribution
to covering fixed costs. Many basic-materials
businesses, such as paper and aluminum, suffer
from this problem, especially if demand is not
growing. So do delivery companies with fixed
networks of routes that must be served regard­
less of volume.

Capacity must be expanded in large increments
to be efficient. The need for large capacity
expansions, as in the polyvinyl chloride busi­
ness, disrupts the industry's supply-dcmand
balance and often leads to long and recurring
periods of overcapacity and price cutting.

The product is perishable. Perishability cre­
ates a strong temptation to cut prices and sell
a product while it still has value. More prod­
ucts and services are perishable than is com­
monly thought. Just as tomatoes are perishable
because they rot, models of computers are
perishable because they soon become obsolete,
and information may be perishable ifit dilfuses
rapidly or becomes outdated, thereby losing its
value. Services such as hotel accommodations
arc perishable in the sense that unused capacity
can never be recovered.

Competition on dimensions other than price­
on product features, support services, delivery
time, or brand image, for instance-is less likely
to erode profitabilily because it improves customer
value and can support higher prices. Also, rivalry
focused on such dimensions can improve value



relative to substitutes or raise the barriers facing
new entrants. While nonprice rivalry sometimes
escalates to levels that undermine industry
profitability, this is Icss likely to occur than it is
with price rivalry.

As important as the dimensions of rivalry is
whether rivals compete on the same dimensions.
When all or many competitors aim to meet the same
needs or compete on the same attributes, the result
is zero-sum competition. Here, one firm's gain is
often another's loss, driving down profitability.
While price competition runs a stronger risk than
nonprice competition of becoming zero sum, this
may not happen if companies take care to segment
their markets, targeting their low-price offerings
to di Frerent customers.

Rivalry can be positive sum, or actually increase
the average profitability of an industry, when each
competitor aims to serve the needs of different
customer segments, with different mixes of price,
products, services, features, or brand identities.
Such competition can not only support higher
average profitability but also expand the industry,
as the needs of more customer groups are better
met. The opportunity for positive-sum competition
will be greater in industries serving diverse
customer groups. With a clear understanding of
the structural underpinnings of rivalry, strategists
can sometimes take steps to shift the nature of
competition in a more positive direction.

Factors., Not Forces

Industry structure, as manifested in the strength
of the five competitive forces, determines the
industry's long-run profit potential because it
determines how the economic value created by
the industry is divided-how much is retained by
companies in the industry versus bargained away
by customers and suppliers, limited by substitutes,
or constrained by potential new entrants. By
considering all five forces, a strategist keeps
overall structure in mind instead of gravitating
to anyone element. In addition, the strategist's
attention remains focused on structural conditions
rather than on fleeting factors.
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It is especially important to avoid the common
pitfall of mistaking certain visible attributes of an
industry for its underlying structure. Consider the
following:

Industry Growth Rate
A common mistake is to assume that fast-growing
industries are always attractive. Growth does tend
to mute rivalry, because an expanding pie offers
opportunities for all competitors. But fast growth
can put suppliers in a powerful position, and
high growth with low entry barriers will draw in
entrants. Even without new entrants, a high growth
rate will not guarantee profitability if customers
arc powerful or substitutes are attractive. Indeed,
some fast-growth businesses, such as personal
computers, have been among the least profitable
industries in recent years. A narrow focus on
growth is one of the major causes of bad strategy
decisions.

Technology and Innovation
Advanced technology or innovations are not
by themselves enough to make an industry
structurally attractive (or unattractive). Mundane,
low-technology industries with price-insensitive
buyers, high switching costs, or high entry
barriers arising from scale economies are often
far more profitable than sexy industries, such as
software and Internet technologies, that attract
eompetitors.2

Government
Government is not best understood as a sixth
force because government involvement is neither
inherently good nor bad for industry profitability.
The best way to understand thc innuence of
government on competition is to analyze how
specific government policies affect the five
competitive forces. For instance, patents raise
barriers to entry, boosting industry profit potential.
Conversely, government policies favoring unions

2 For a discussion of how Internet technology improves the
attractiveness of some industries while eroding the profit­
ability of others, see Michael E. Porter, "Strategy and the
Internet" (HBR, March 2001).
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may raise supplier power and diminish proFit
potential. Bankruptcy rules that allow failing
companies to reorganize rather than exit can lead
to excess capacity and intense rivalry. Government
operates at multiple levels and through many
different policies, each of which will affect
structure in different ways.

Complementary Products and
Services
Complements are products or services used
together with an industry's product. Complements
arise when the customer benefit of two products
combined is greater than the sum of each
product's value in isolation. Computer hardware
and software, for instance, are valuable together
and worthless when separated.

Ln recent years, strategy researchers have
highlighted the role of complements, especially
in high-technology industries where they are most
obvious.3 By no means, however, do complements
appear only there. The value ofa car, for example, is
greater when the driver also has access to gasoline
stations, roadside assistance, and auto insurance.

Complements can be important when they
affect the overall demand for an industry's product.
However, like government policy, complements are
not a sixth force determining industry profitability
since the presence of strong complements is no!
necessarily bad (or good) for industry profitability.
Complements affect profitability through the way
they influence the five forces.

The strategist must trace the positive or negative
influence of complements on all five forces to
ascertain their impact on profitability. The prcsence
of complements can raise or lower barriers to
entry. In application software, for example,
barriers to entry were lowered when producers of
complementary operating system software, notably
Microsoft, provided tool sets making it easier to
write applications. Conversely, the need to attract
producers of complements can raise barriers to
entry, as it does in video game hardware.

3 See, for instance, Adam M. Brandenburger and Barry
J. Nalebuff, Co-opetition (Currency Doubleday, 1996).

The presence of complements can also affect
the threat of substitutes. For instance, the need
for appropriate fueling stations makes it difficult
for cars using alternative fuels to substitute for
conventional vehicles. But complements can also
make substitution easier. For example, Apple's
iTunes hastened the substitution from CDs to
digital music.

Complements can factor into industry rivalry
either positively (as when they raise switching
costs) or negatively (as when they neutralize
product differentiation). Similar analyses can be
done for buyer and supplier power. Sometimes
companies compete by altering conditions in
complementary industries in their favor, such
as when videocassette-recorder producer lYC
persuaded movie studios to favor its standard in
issuing prerecorded tapes even though rival Sony's
standard was probably superior from a technical
standpoint.

Identifying complements is part of the analyst's
work. As with government policies or important
technologies, the strategic significance of
complements will be best understood through the
lens of the five forces.

Changes i.n Industry
Structure

So far, we have discussed the competitive forces
at a single point in time. Industry structure proves
to be relatively stable, and industry profitability
differences are remarkably persistent over time in
practice. However, industry structure is constantly
undergoing modest adjustment-and occasionally
it can change abruptly.

Shifts in structure may emanate from outside
an industry or from within. They can boost
the industry's profit potential or reduce it.
They may be caused by changes in technology,
changes in customer needs, or other events. The
five competitive forces provide a framework
for identifying the 1110st important industry
developments and for anticipating their impact on
industry attractiveness.



Shifting Threat of New Entry
Changes to any of the seven barriers described
above can raise or lower the threat of new entry.
The expiration of a patent, for instance, may
unleash new entrants. On the day that Merck's
patents for the cholesterol reducer Zocor expired,
three pharmaceutical makers entered the market
for the drug. Conversely, the proliferation of
products in the ice cream industry has gradually
filled up the limited freezer space in grocery
stores, making it harder for new ice cream makers
to gain access to distribution in North America
and Europe.

Strategic decisions of leading competitors
often have a major impact on the threat of
entry. Starting in the 1970s, for example, retailers
such as Wal-Mart, Kmart, and Toys "R" Us
began to adopt new procurement, distribution, and
inventory control technologies with large fixed
costs, including automated distribution centers,
bar coding, and point-of-sale terminals. These
investments increased the economies of scale and
made it more difficult for small retailers to enter
the business (and for existing small players to
survive).

Changing Supplier or Buyer Power
As the factors underlying the power of suppliers
and buyers change with time, their clout rises
or declines. In the global appliance industry, for
instance, competitors including Electrolux, General
Electric, and Whirlpool have been squeezed by the
consolidation of retail channels (the decline of
appliance specialty stores, for instance, and the
rise of big-box retailers like Best Buy and Home
Depot in the United States). Another example is
travel agents, who depend on airlines as a key
supplier. When the Internet allowed airlines to sell
tickets directly to customers, this significantly
increased their power to bargain down agents'
commissions.

Shifting Threat of Substitution
The most common reason substitutes become
more or less threatening over time is that advances
in technology create new substitutes or shift price
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performance comparisons in one direction or the
other. The earliest microwave ovens, for example,
were large and priced above $2,000, making
them poor substitutes for conventional ovens.
With technological advances, they became serious
substitutes. Flash computer memory has improved
enough recently to become a meaningful substitute
for low-capacity hard-disk drives. Trends in the
availability or performance of complementary
producers also shift the threat of substitutes.

New Bases of Rivalry
Rivalry often intensifies naturally over time. As
an industry matures, growth slows. Competitors
become more alike as industry conventions
emerge, technology diffuses, and consumer tastes
converge. Industry profitability falls, and weaker
competitors are driven from the business. This
story has played out in industry after industry;
televisions, snowmobiles, and telecommunications
equipment are just a few examples.

A trend toward intensifying price competition
and other forms of rivalry, however, is by no
means inevitable. For example, there has been
enormous competitive activity in the U.S. casino
industry in recent decades, but most of it has
been positive-sum competition directed toward
new niches and geographic segments (such as
riverboats, trophy properties, Native American
reservations, international expansion, and novel
customer groups like families). Head-to-head
rivalry that lowers prices or boosts the payouts to
winners has been limited.

The nature of rivalry in an industry is altered
by mergers and acquisitions that introduce
new capabilities and ways of competing. Or
technological innovation can reshape rivalry. In the
retail brokerage industry, the advent of the Internet
lowered marginal costs and reduced differentiation,
triggering far more intense competition on
commissions and fees than in the past.

In some industries, companies turn to mergers
and consolidation not to improve cost and quality
but to attempt to stop intense competition.
Eliminating rivals is a risky strategy, however.
The five competitive forces tell us that a profit
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windfall from removing today's competitors
often attraets new competitors and backlash from
eustomers and suppliers. In New York banking,
for example, the 1980s and I990s saw esealating
consolidations of commercial and savings banks,
including Manufaeturers Hanover, Chemieal,
Chase, and Dime Savings. But today the retail­
banking landseape of Manhattan is as diverse as
ever, as new entrants such as Wachovia, Bank of
Ameriea, and Washington Mutual have entered
the market.

impl icatiolls ror Strategy

Understanding the forees that shape industry
eompetition is the starting point for developing
strategy. Every eompany should already know
what the average profitability of its industry is and
how that has been changing over time. The five
forees reveal why industry profitability is what it
is. Only then can a company incorporate industry
conditions into strategy.

The forees reveal the most signifieant aspects
of the eompetitive environment. They also provide
a baseline for sizing up a company's strengths
and weaknesses: Where does the eompany stand
versus buyers l suppliers, entrants, rivals, and
substitutes? Most importantly, an understanding
of industry structure guides managers toward
fruitful possibilities for strategie action, which
may inelude any or all ofthe following: positioning
the eompany to better eope with the eurrent
competitive forces; anticipating and exploiting
shifts in the forees; and shaping the balance of
forces to create a new industry structure that is
more favorable to the eompany. The best strategies
exploit more than one of these possibilities.

Positioning the Company
Strategy ean be viewed as building defenses
against the eompetitive forces or finding a position
in the industry where the forees are weakest.
Consider, for instanee, the position of Paeear in
the market for heavy trueks. The heavy-truek
industry is strueturally challenging. Many buyers
operate large neets or are large leasing companies,

with both the leverage and the motivation to drive
down the priee of one of their largest purchases.
Most trueks are built to regulated standards and
oITer similar features, so price competition is
rampant. Capital intensity causes rivalry to be
fieree, espeeially during the reeurring cyelieal
downturns. Unions exercise considerable supplier
power. Though there are few direet substitutes
for an 18-wheeler, truck buyers faee important
substitutes for their services, such as cargo
delivery by rail.

In this setting, Paeear, a Bellevue, Washington­
based eompany with about 20 pereent of the North
Ameriean heavy-truek market, has ehosen to foeus
011 one group of customers: owner-operators­
drivers who own their trueks and contract direetly
with shippers or serve as subeontraetors to larger
trueking eompanies. Such small operators have
limited elout as truck buyers. They are also less
price sensitive because of their strong emotional
ties to and eeonomie dependence on the product.
They take great pride in their trucks, in which they
spend most of their time.

Paeear has invested heavily to develop an
array of features with owner-operators in mind:
luxurious sleeper cabins, plush leather seats, Iloise­
insulated cabins, sleek exterior styling, and so on.
At the company's extensive network of dealers,
prospective buyers use software to select among
thousands ofoptions to put their personal signature
on their trucks. These eustomized trueks are built
to order, not to stoek, and delivered in six to eight
weeks. Paccar's trucks also have aerodynamic
designs that reduee fuel eonsumption, and they
maintain their resale value better than other
trucks. Paccar's roadside assistance program and
IT-supported system for distributing spare parts
reduee the time a truck is out of serviee. All these
arc crucial considerations for an owner-operator.
Customers pay Paeear a 10 pereent premium, and
its Kenworth and Peterbilt brands are eonsidered
status symbols at truck stops.

Paccar illustrates the prineiples of positioning
a company within a given industry structure. The
firm has found a portion of its industry where
the competitive forces are weaker-where it can



Defining the Relevant Industtoy

Defining the industry in which competition actually
takes place is important for good industry analysis, not
to mention for developing strategy and setting business
unit boundaries. Many strategy errors emanate from
mistaking the relevant industry, defining it too broadly or
too narrowly. Defining the industry too broadly obscures
differences among products, customers, or geographic
regions that are important to competition, strategic
positioning, and profitability. Defining the industry too
narrowly overlooks commonalities and linkages across
related products or geographic markets that are crucial
to competitive advantage. Also, strategists must be sensi­
tive to the possibility that industry boundaries can shift.

The boundaries of an industry consist of two primary
dimensions. First is the scope of products or services.
For example, is motor oil used in cars part of the same
industry as motor oil used in heavy trucks and stationary
engines, or are these different industries? The second
dimension is geographic scope. Most industries are pres­
ent in many parts of the world. However, is competi­
tion contained within each state, or is it national? Does
competition take place within regions such as Europe or
North America, or is there a single global industry?

The five forces are the basic tool to resolve these ques­
tions. If industry structure for two products is the same or
very similar (that is, if they have the same buyers, suppli­
ers, barriers to entry, and so forth), then the products are
best treated as being part of the same industry. If industry
structure differs markedly, however, the two products
may be best understood as separate industries.

In lubricants, the oil used in cars is similar or even
identical to the oil used in trucks, but the similarity largely
ends there. Automotive motor oil is sold to fragmented,
generally unsophisticated customers through numerous
and often powerful channels, using extensive advertising.
Products are packaged in small containers and logistical

avoid buyer power and price-based rivalry. And
it has tailored every single part of the value chain
to cope well with the forces in its segment. As
a result, Paccar has been profitable for 68 years
straight and has earned a long-run renm1 on equity
above 20 percent.

In addition to revealing positioning oppor­
tunities within an existing industry, the five

costs are high, necessitating local production. Truck and
power generation lubricants are sold to entirely different
buyers in entirely different ways using a separate supply
chain. Industry structure (buyer power, barriers to entry,
and so forth) is substantially different. Automotive oil is
thus a distinct industry from oil for truck and stationary
engine uses. Industry profitability will differ in these two
cases, and a lubricant company will need a separate strat­
egy for competing in each area.

Differences in the five competitive forces also reveal
the geographic scope of competition. If an industry has
a similar structure in every country (rivals, buyers, and
so on), the presumption is that competition is global,
and the five forces analyzed from a global perspective
will set average profitability. A single global strategy
is needed. If an industry has quite different structures
in different geographic regions, however, each region
may well be a distinct industry. Otherwise, competition
would have leveled the differences. The five forces ana­
lyzed for each region will set profitability there.

The extent of differences in the five forces for
related products or across geographic areas is a matter
of degree, making industry definition often a matter
ofjudgment. A rule of thumb is that where the differ·
ences in anyone force are large, and where the differ­
ences involve more than one force, distinct industries
may well be present.

Fortunately, however, even if industry boundaries are
drawn incorrectly, careful five forces analysis should reveal
important competitive threats. A closely related product
omitted from the industry definition will show up as a
substitute, for example, or competitors overlooked as
rivals will be recognized as potential entrants. At the same
time, the five forces analysis should reveal major differ­
ences within overly broad industries that will indicate the
need to adjust industry boundaries or strategies.

forces framework allows companies to rigorously
analyze entry and exit. Both depend on answering
the difficult question: "What is the potential of
this business?" Exit is indicated when industry
structure is poor or declining and the company
has no prospect of a superior positioning. 111
considering entry into a new industry, creative
strategists can use the framework to spot an
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Typical Steps in Industt·y Analysis

Define the relevant industry:

• What products are in it? Which ones are part of
another distinct industry?

• What is the geographic scope of competition?

Identify the participants and segment them into
groups, if appropriate:
Who are the

• Buyers and buyer groups?

• Suppliers and supplier groups?

• Competitors?

• Substitutes?

• Potential entrants?

Assess the underlying drivers of each competitive
force to determine which forces are strong and
which are weak and why.

industry with a good future before this good future
is reflected in the prices of acquisition candidates.
Five forces analysis may also reveal industries
that are not necessarily attractive for the average
entrant but in which a company has good reason to
believe it can surmount entry barriers at lower cost
than most firms or has a unique ability to cope
with the industry's competitive forces.

Exploiting Industry Change
Industry changes bring the opportunity to spot
and claim promising new strategic positions if
the strategist has a sophisticated understanding of
the competitive forces and their underpinnings.
Consider, for instance, the evolution of the music
industry during the past decade. With the advent of
the Internet and the digital distribution of music,
some analysts predicted the birth of thousands
of music labels (that is, record companies that
develop artists and bring their music to market).
This, the analysts argued, would break a pattern that
had held since Edison invented the phonograph:
Between three and six major record companies
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Determine overall industry structure, and test the
analysis for consistency:

• Why is the level of profitability what it is?

• Which are the controlling forces for profitability?

• Is the industry analysis consistent with actual long­
run profitability?

• Are more-profitable players better positioned in rela­
tion to the five forces?

Analyze recent and likely future changes in each
force, both positive and negative.

Identify aspects of industry structure that might be
influenced by competitors, by new entrants, or by
your company.

had always dominated the industry. The Internet
would, they predicted, remove distribution as a
barrier to entry, unleashing a flood of new players
into the music industry.

A careful analysis, however, would have
revealed that physical distribution was not the
crucial barrier to entry. Rather, entry was barred
by other benefits that large music labels enjoyed.
Large labels could pool the risks of developing
new artists over many bets, cushioning the impact
of inevitable failures. Even more important, they
had advantages in breaking through the clutter and
getting their new artists heard. To do so, they could
promise radio stations and record stores access
to well-known artists in exchange for promotion
of new artists. New labels would find this nearly
impossible to match. The major labels stayed the
course, and new music labels have been rare.

This is not to say that the music industry
is structurally unchanged by digital distribution.
Unauthorized downloading created an illegal but
potent substitute. The labels tried for years to
develop technical platforms for digital distribution



Common PitfallI'

In conducting the analysis avoid the following
common mistakes:

• Defining the industry too broadly or too narrowly.

• Making lists instead of engaging in rigorous
analysis.

• Paying equal attention to all of the forces rather than
digging deeply into the most important ones.

• Confusing effect (price sensitivity) with cause (buyer
economics).

themselves, but major companies hesitated to sell
their music through a platform owned by a rival.
Into this vacuum stepped Apple with its iTunes
music store, launched in 2003 to support its iPod
music player. By permitting the creation of a
powerful new gatekeeper, the major labels allowed
industry structure to shift against them. The number
of major record companies has actually declined­
from six in 1997 to four today-as companies
struggled to cope with the digital phenomenon.

When industry structure is in flux, new and
promising competitive positions may appear.
Structural changes open up new needs and new
ways to serve existing needs. Established leaders
may overlook these or be constrained by past
strategies from pursuing them. Smaller competitors
in the industry can capitalize on such changes, or
the void may well be filled by new entrants.

Shaping Industry Structure
When a company exploits structural change, it
is recognizing, and reacting to, the inevitable.
However, companies also have the ability to shape
industry structure. A firm can lead its industry
toward new ways of competing that alter the five
forces for the better. In reshaping structure, a
company wants its competitors to follow so that
the entire industry will be transformed. While
many industry participants may benefit in the
process, the innovator can benefit most if it can
shift competition in directions where it can excel.

• Using static analysis that ignores industry trends.

• Confusing cyclical or transient changes with true
structural changes.

• Using the framework to declare an industry attractive
or unattractive rather than using it to guide strategic
choices.

An industry's structure can be reshaped in
two ways: by redividing profitability in favor of
incumbents or by expanding the overall profit
pool. Redividing the industry pie aims to increase
the share of profits to industry competitors instead
of to suppliers, buyers, substitutes, and keeping
out potential entrants. Expanding the profit pool
involves increasing the overall pool of economic
value generated by the industry in which rivals,
buyers, and suppliers can all share.

Redividing Profitability

To capture more profits for industry rivals, the
starting point is to determine which force or forces
are currently constraining industry profitability and
address them. A company can potentially influence
all of the competitive forces. The strategist's goal
here is to reduce the share of profits that leak to
suppliers, buyers, and substitutes or are sacrificed
to deter entrants.

To neutralize supplier power, for example, a
firm can standardize specifications for parts to
make it easier to switch among suppliers. It can
cultivate additional vendors, or alter technology
to avoid a powerful supplier group altogether. To
counter customer power, companies may expand
services that raise buyers' switching costs or
find alternative means of reaching customers to
neutralize powerful channels. To temper profit­
eroding price rivalry, companies can invest more
heavily in unique products, as pharmaceutical
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finns have done, or expand support servIces
to customers. To scare off entrants, incumbents
can elevate the fixed cost of competing-for
instance, by escalating their R&D or marketing
expenditures. To limit the threat of substitutes,
companies can offer better value through new
features or wider product accessibility. When
soft-drink producers introduced vending machines
and convenience store channels, for example,
they dramatically improved the availability of soft
drinks relative to other beverages.

Sysco, the largest food-service distributor in
North America, offers a revealing example of how
an industry leader can change the structure of an
industry for the better. Food-service distributors
purchase food and related items from farmers and
food processors. They then warehouse and deliver
these items to restaurants, hospitals, employer
cafeterias, schools, and other food-service
institutions. Given low barriers to entry, the
food-service distribution industry has historically
been highly fragmented, with numerous local
competitors. While rivals try to cultivate customer
relationships, buyers are price sensitive because
food represents a large share of their costs. Buyers
can also choose the substitute approaches of
purchasing directly from manufacturers or using
retail sources, avoiding distributors altogether.
Suppliers wield bargaining power: They are often
large companies with strong brand names that
food preparers and consumers recognize. Average
profitability in the industry has been modest.

Sysco recognized that, given its size and national
reach, it might change this state of affairs. It led
the move to introduce private-label distributor
brands with specifications tailored to the food­
service market, moderating supplier power.
Sysco emphasized value-added services to buyers
such as credit, menu planning, and inventory
management to shift the basis of competition
away from just price. These moves, together with
stepped-up investments in information technology
and regional distribution centers, substantially
raised the bar for new entrants while making the
substitutes less attractive. Not surprisingly, the
industry has been consolidating, and industry
profitability appears to be rising.

Industry leaders have a special responsibility
for improving industry structure. Doing so often
requires resources that only large players possess.
Moreover, an improved industry structure is a
public good because it benefits every firm in the
industry, not just the company that initiated the
improvement. Often, it is more in the interests of
an industry leader than any other participant to
invest for the common good because leaders will
usually benefit the most. Indeed, improving the
industry may be a leader's most profitable strategic
opportunity, in part because attempts to gain
further market share can trigger strong reactions
from rivals, customers, and even suppliers.

There is a dark side to shaping industry structure
that is equally important to understand. Ill-advised
changes in competitive positioning and operating
practices can undermine industry structure. Faced
with pressures to gain market share or enamored
with innovation for its own sake, managers may
trigger new kinds ofcompetition that no incumbent
can win. When taking actions to improve their own
company's competitive advantage, then, strategists
should ask whether they are setting in motion
dynamics that will undermine industry structure
in the long run. In the early days of the personal
computer industry, for instance, IBM tried to
make up for its late entry by offering an open
architecture that would set industry standards
and attract complementary makers of application
software and peripherals. In the process, it ceded
ownership of the critical components of the PC­
the operating system and the microprocessor-to
Microsoft and Intel. By standardizing PCs, it
encouraged price-based rivalry and shifted power
to suppliers. Consequently, IBM became the
temporarily dominant firm in an industry with an
enduringly unattractive structure.

Expanding the Profit Pool

When overall demand grows, the industry's quality
level rises, intrinsic costs are reduced, or waste is
eliminated, the pie expands. The total pool ofvalue
available to competitors, suppliers, and buyers
grows. The total profit pool expands, for example,
when channels become more competitive or when
an industry discovers latent buyers for its product



that are not currently being served. Whcn soft­
drink producers rationalized their independent
bottler networks to make them morc efficient and
effective, both the soft-drink companies and the
bottlers benefited. Overall value can also expand
when firms work collaboratively with suppliers
to improve coordination and limit U1mecessary
costs incurred in the supply chain. This lowers the
inherent cost structure of the industry, allowing
higher profit, greater demand through lower prices,
or both. Or agreeing on quality standards can
bring up industrywide quality and service levels,
and hence prices, benefiting rivals, suppliers, and
customers.

Expanding the overall profit pool creates
win-win opportunities for multiple industry
participants. It can also reduce the risk of
destructive rivalry that arises when incumbents
attempt to shift bargaining power or capture more
market share. However, expanding the pie does
not reduce the importance of industry structure.
How the expanded pie is divided will ultimately
be determined by the five forces. The most
successful companies are those that expand the
industry profit pool in ways that allow them to
share disproportionately in the benefits.

Defining the Industry
The five competitive forces also hold the key to
defining the relevant industry (or industries) in
which a company competes. Drawing industry
boundaries correctly, around the arena in which
competition actually takes place, will clarify the
causes of profitability and the appropriate unit
for setting strategy. A company needs a separate
strategy for each distinct industry. Mistakes
in industry definition made by competitors
present opportunities for staking out superior
strategic positions. (See "Defining the Relevant
Industry.")

Competition and Value

The competitive forces reveal the drivers of
industry competition. A company strategist who
understands that competition extends well beyond

Case 1-1 7M Five Competitive Forces That Shape Strategy 145

existing rivals will detect wider competitive
threats and be better equipped to address them. At
the same time, thinking comprehensively about
an industry's structure can uncover opportunities:
differences in customers, suppliers, substitutes,
potential entrants, and rivals that can become
the basis for distinct strategies yielding superior
performance. [n a world of more open competition
and relentless change, it is more important than
ever to think structurally about competition.

Understanding industry structure is equally
important for investors as for managers. The five
competitive forces reveal whether an industry is
truly attractive, and they help investors anticipate
positive or negative shifts in industry structure
before they are obvious. The five forces distinguish
short-term blips from structural changes and allow
investors to take advantage of undue pessimism
or optimism. Those companies whose strategies
have industry-transforming potential become far
clearer. This deeper thinking about competition
is a more powerful way to achieve genuine
investment success than the financial projections
and trend extrapolation that dominate today's
investment analysis.

[f both executives and investors looked at
competition this way, capital markets would be a
far more effective force for company success and
economic prosperity. Executives and investors
would both be focused on the same fundamentals
that drive sustained profitability. The conversation
between investors and executives would focus
on the structural, not the transient. Imagine the
improvement in company performance-and in the
economy as a whole-if all the energy expended
in "pleasing the Street" were redirected toward the
factors that create true economic value.



Amazon.('olll: The B,'ink of Bankruptey

The Amazon.com case traces the evolution of Amazon.
com's business model from its founding in 1994 to
early 2001. The case ends as the company stands
poised on the "brink of bankruptcy." Jeff Bezos, founder
and CEO, is convinced that the company will be able to
leverage its strategic position, within a network of cus­
tomers, suppliers, and partners, and the capabilities it
bUilt, to achieve profitability by year-end 2001. Do you
agree? And, if 50, how will he achieve this seemingly
insurmountable goal? While all are familiar with the

outcome of this case, the story of how Bezos achieved
his goals provides powerful insights on the impact of IT
on business model performance. As you read the case,
consider the following questions: How did the Amazon.
com business model evolve from the company's launch
in 1995 to early 2001? What role did IT play in the
company's strategy and the capabilities it built to
execute strategy? As a member of the company's board
of directors, what advice would you give to Jeff Bezos
in early 2001?

Case 1-2

Amazon.com: The Brink of Bankruptcy
We seek to otTer lhe Earth's Biggest Selection and 10

be the Earth's Most Customer-Centric Company, where

customers can find and discover anything lhey may want

to buy online.

JefiBezos. CEQ. Ama=oll.colII. 200/ 1

In early 200 I, Amazon.com senior management
faced tremendous pressures from Wall Street
and the company's shareholders to achieve
profitability. Incorporated in 1994 as the "Earth's
Biggest Bookstore," Amazon.com enjoyed
several years of tremendous growth fueled by
the "irrational exuberance" that characterized the
launch of Internet commerce.' The company's
successful initial public offering (lPO) on May
15, 1997, netted approximately $50 million,
and the company quickly used that money and
the capital associated with its soaring stock
price to expand from an online retail bookstore
into an online superstore offering books, music,

Copyright © 2008 President and Fellows of Harvard
College. Harvard Business School Case 809-014.

Professor Lynda M. Applegate prepared this case from
published sources as the basis for class discussion rather
than to illustrate effective or ineffective management.

Reprinted by permission of Harvard Business School.
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videos, toys, videogames, consumer electronics,
software, and a full line of kitchen/home
improvement products. As a retailer, Amazon.
com took ownership of the inventory it sold
and, as its product line expanded, so too did
the complexity of its warehousing, inventory
management, distribution, and fulfillment. In
addition, the company also began to explore new
business models, initially adding auctions and
an online marketplace where individuals and
small businesses could leverage the company's
proprietary online retail infrastructure to gain
access to millions of loyal customers. Finally,
in 2000, Amazon.com expanded its marketplace
business model through a series of equity
partnerships with leading online retailers (e.g.,
Drugstore.com, living.com, and pets. com).
(Exhibit I provides a timeline of key events.)

Even as it expanded its retail strategy and
explored new business models, during the late
1990s the company also invested hcavily to quickly
develop the best-in-c1ass retailing, fulfillment, and
customer service capabilities required to support its

1 Amazon.com Annual Report, 2001, p. 1.
2 R. J. Schiller, Irrational Exuberance (Princeton, N.j.:
Princeton University Press, 2000).
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1994: Bezos, a N.Y. investment banker with no book publishing or retail experience, identifies book
retailing as an industry segment that could exploit the power of emerging Internet technologies.
Chooses Seattle as a location to be close to one of the largest book distributors. Writes the business plan
and chooses the company name while driving cross-country with his wife.

1995: Between July 1994, when the company was incorporated, and July 1995 when the Amazon.com
online bookstore was officially launched, Bezos and a few employees built the software that powered
the Web site. By September 1995, the company was selling over $20,000 per week out of the founder's
garage.

1996: Amazon.com focused on enhancing its product and service offerings and capabilities with
increasingly sophisticated browsing and focused search capabilities, personalized store layout and
recommendations, shopping carts, 1-Click shopping (which was later patented), wish lists, and greeting
cards. Efforts to redefine and enhance the online shopping experience continued and, in 1999, Amazon.
com was one of the first online retailers to enable shopping through wireless devices.

1997: By the first quarter of 1997, Amazon.com revenues had increased to $16 million (which was
equivalent to the company's yearly revenues in 1996). Amazon.com went public on May 15, 1997.

1998: Beginning in 1998, Amazon.com began aggressively expanding into new product categories and
into international markets. By early 2001, the company was not just an online bookstore; it was an
online superstore selling a wide variety of products in over 160 different countries.

1999: During 1999, Amazon.com began exploring new business models including, auctions (low-end
and high-end) and marketplaces (zShops). For these businesses, Amazon.com provided software and
services but did not assume control of inventory. As such, it acted as an agent-not a retailer.

2000: During early 2000, Amazon.com expanded its marketplace business model through a series of
equity partnerships with leading online retailers (Drugstore.com, living.com, pets.com). By late 2000,
living.com and Pets.com had succumbed to the dot-com crash and had declared bankruptcy. This
caused Amazon.com executives to reevaluate the company's business model. Rather than partner
with dot-com retailers, attention shifted to traditional retailers that wished to develop online retailing
capabilities and to upgrade their traditional distribution and fulfillment capabilities to enable the
end-to-end visibility and speed required when doing business online. In August 2000, Amazon.com's
partnership with Toys uRn Us enabled the company to explore a new business model as a logistics
services provider as it simultaneously expanded into a new market (traditional retailers) with its existing
online retail product.

EXHIBIT 1 Amazon.com Timcline of Key Events

Sourcc: Author. l33wd on company press rclca,c, and analyst reports
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rapidly growing and increasingly complex business.
Talent was hired from leading retailers (e.g., Wal­
Mart) and distributors (e.g., Federal Express) to
enable the fledgling company to "get big fast."
During 1998 and 1999, Amazon.com spent over
$429 million to build a state-of-the-art digital
business infrastructure and operations that linked
nine distribution centers and six customer service
centers located across the United States and in
Europe and Asia. Built with rapid growth in mind,
in late 1999 this distribution infrastructure provided
roughly 70 percent to 80 percent overcapacity]

But the momentum buying that fueled the
meteoric rise in stock market valuations in the late
1990s turned to momentum selling during the
latter half of 2000. Like most Internet businesses
that had yet to achieve profitability, Amazon's
stock price fell precipitously from its high of
$113 on December 9, 1999, to around $15 by
year-end 2000, and its market value declined from
over $35 billion to less than $5 billion' Despite
the declining stock prices, however, the number
of customers continued to rise, increasing from
14 million in 1999 to over 20 million in 2000.
More importantly, these customers were not just
shopping; they were also buying, and revenues
increased from roughly $610 million in 1998 to
$1.6 billion in 1999 then to $2.8 billion in 20005

By 2000, over 75 percent of U.S. consumers
recognized the Amazon.com brand, and Interbrand
ranked the company as the 48th most valuable

3 M. Rowen, "Amazon.com," Prudential Securities Research,
September 23, 1999, p. 3.
4 Friday, April 14, 2000, ended a week of major downslides
for both technology and blue-chip stocks. This downturn
marked the end of what had become known as the
"Internet Bubble." The NASDAQ tumbled 355.46 points
(9.7%), which was the worst one-day price drop since
the Nasdaq opened in 1971. The Dow Jones Industrial
Average slipped 616.23 points (5.6%, its worst ever
one-day point loss). A. Task, "Ruthless Selloff Hits All
Sectors: This Was One for the Record Books," www.
TheStreet.com (April 14, 2000).
; In 2000, Jupiter Research analysts estimated that U.S.
retail sales had exceeded $2.7 trillion, while U.S. online
retail sales were over $12 billion (up 66% from 1999).
"Jupiter Consumer Survey Report," Jupiter Media Metrix,
vol. 2, 2001.

brand worldwide, immediately above Motorola
(#49) and Colgate (#50) and well above Hilton
(#68) and Pampers (#71). Indeed, even as the
stock price fell, analysts estimated that the value
of the Amazon.com brand had risen from $1.4
billion in 1999 to $4.5 billion in 2000"

Despite the company's popularity, in January
200 I, Bezos, who had graced the cover of Time
magazine as "Man of the Year" just one year
earl ier, was under tremendous pressure to generate
profits. (See Exhibit 2 for a financial summary.)
In his letter to shareholders that accompanied the
company's 2000 annual report, he stressed that the
company would rise to the challenge:

While there are no foregone conclusions. and we still

have much to prove, Amazon.eom today is a unique

asset. We have the brand, the customer relationships, the

technology. the fulfillment infi·astrueture. the financial

strength, the people, and the determination to extend our

leadership in this infant industry and to build an impor­

tant, and lasting. company.7

Bezos believed that the key challenge to the
company in late 2000 was to achieve profitability
by year-end 200 I. He advised investors that the
company had a "tremendous amount of work to do
and there could be no guarantees," yet also found
time for humor:

We've been called a lot of very funny things: Amazon

dot toast, Amazon dot can, Amazon dot bomb and my

personal favorite. Amazon dot arg, because elearly we're

a not-for-profit company.~

By summer 2000, some analysts had begun to
question whether Amazon.com executives would
be able to achieve profitability before the money
ran out. Ravi Suria and Stan Oh, analysts at
Lehman Brothers, published a report on Amazon.
com's credit rating that raised the concerns of
investors and hastened the stock price slide.

6 Founded in 1974, Interbrand was a leading global brand
management consultancy. Its yearly ranking of the world's
most valuable brands was published in BusinessWeek and
was also available on the Interbrand Web site (www.inter­
brand.com).
7 Amazon.com 2000 Annual Report.
8 J. Bezos, Keynote Speech at Harvard Business School
Cyberposium, February 26, 2000.
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EXHIBIT 2 Amazon.com Historical Income Statements (in USS thousands)

Suon.:.: Author_ BaloO.--d on d:l\a fmlll Am<l/l'lnCOIll annual rt:'fIOrh and W.:b ~IIC.

Year Ended December 31

2000 1999 1998 1997

Net sales $ 2,761,983 $ 1,639,839 $ 609,819 $147,787
Cost of sales 2,106,206 1,349,194 476,155 118,969

Gross profit 655,777 290,645 133,664 28,818
Gross margin 23.7% 17.7% 21.9% 19.5%

Operating expenses:
Fulfillment 414,509 237,312 65,227 15,944
Marketing 179,980 175,838 67,427 24,133
Technology and content 269,326 159,722 46,424 13,384
General and administrative 108,962 70,144 15,618 6,741
Stock-based compensation 24,797 30,618 1,889 1,211
Amortization of goodwill and other intangibles 321,772 214,694 42,599
Restructuring-related and other 200,311 8,072 3,535

Total operating expenses 1,519,657 896,400 242,719 61,413

Pro forma income (loss) from
operations(1) (317,000) (352,371) (61,032) (31,384)

As a % of Sales -11% -21% -10% -21%

Income (loss) from operations (863,880) (605,755) (109,055) (32,595)

Interest income 40,821 45,451 14,053 1,901
Interest expense (130,921 ) (84,566) (26,639) (326)
Other income (expense), net (10,058) 1,671
Other gains (losses), net (142,639)

Total nonoperating expenses, net (242,797) (37,444) (12,586) 1,575

Income (loss) before equity-related items (1,106,677) (643,199) (121,641) (31,020)

Other equity-related (304,596) (76,769) (2,905)

Net income (Ioss)-GAAP $(1,411,273) $(719,968) $(124,546) $(31,020)

Basic income (loss) per share-GAAP $(4.02) $(2.20) $(0.42) $(0.12)

Diluted income (loss) per share-GAAP $(4.02) $(2.20) $(0.42) $(0.12)

(I) l'ro formn income excludes the 1011 owing items: slock·bllsed compcll~alioll. ;ullortiLatiol1 or goodwill and other 1Il111llgiblcs. and rcstwl:lurillg ;lIld "rclatcu items"
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EXHIBIT 2 Amazon.com Historical Balance Sheet (in US$ thousands, except per share data) (Co"ti"ued)

Year Ended December 31

2000
Assets

1999

Current assets:
Cash and cash equivalents

Marketable securities

Inventories

Prepaid expenses and other current assets

Total current assets

Fixed assets, net

Goodwill, net

Other intangibles, net
Investments in equity-method investees

Other equity investments

Other assets
Total assets

$ 822,435
278,087
174,563

86,044
1,361,129

366,416
158,990

96,335
52,073
40,177

60,049
$ 2,135,169

$ 133,309
572,879
220,646

79,643
1,006,477

317,613
534,699
195,445

226,727
144,735

40,154
$ 2,465,850

Liabilities and Stockholders' Equity (Deficit)
Current liabilities:

Accounts payable
Accrued expenses and other current liabilities

Unearned revenue

Interest payable
Current portion of long-term debt and other
Total current liabilities

Long-term debt

$ 485,383 $ 463,026
272,683 176,208
131,117 54,790

69,196 24,888
16,577 14,322

974,956 733,234
2,127,464 1,466,338

Commitments and contingencies

Stockholders' equity (deficit):
Preferred stock, US$ 0.01 par value:

Authorized shares-500,000
Issued and outstanding shares-none

Common stock, US$ 0.01 par value
Authorized shares-5,000,000
Issued and outstanding shares-357, 140 and
345,155 shares at Dec. 31,2000 and 1999, respectively

Additional paid-in capital
Deferred stock-based compensation

Accumulated other comprehensive loss

Accumulated deficit
Total stockholders' equity (deficit)
Total liabilities and stockholders' equity (deficit)

3,571
1,338,303

(13,448)
(2,376)

(2,293,301 )
(967,251)

$ 2,135,169

3,452
1,194,369

(47,806)
(1,709)

(882,028)
266,278

$ 2,465,850
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EXHIBIT 2 Amazon.com, Inc. 2000 Historical Statements of Cash flO\\ (in US$ thousands) (Colltiuued)

S 4,459 S 25,850
4,844 5,608

106,848 54,402
32,130 774,409 217,241
67,252 30,526 26,629

44,697 S 64,469 S 5,983
8,383

681,499 1,263,639 325,987
(175,744) (75,000)

(16,927) (13,142) (3,108)
(1,122) (35,151 ) (7,783)

693,147 S 1,104,071 S 254,462

(37,557) S 489 S (35)

689,126 S 61,726 S (38,536)

822,435 S 133,309 S 71,583

S

S

S
S

S

Year Ended December 31

2000 1999 1998

S 133,309 S 71,583 S 110,119
S (1,411,273) S (719,968) S (124,546)

84,460 36,806 9,421
24,797 30,618 2,386

304,596 76,769 2,905
321,772 214,694 42,599
200,311 8,072 1,561

(108,211) (5,837)
(280) 8,688 271

142,639
24,766 29,171 23,970

46,083 (172,069) (20,513)
(8,585) (54,927) (16,758)

2,357 330,166 78,674
93,967 95,839 31,232
97,818 6,225
34,341 24,878 (167)

S (130,442) S (90,875) S 31,035

S 545,724 S 2,064,101 S 227,789
(184,455) (2,359,398) (504,435)

(134,758) (287,055) (28,333)
(62,533) (369,607) (19,019)

S 163,978 S (951,959) S (323,998)

Cash and Cash Equivalents, Beginning of Period
Operating Activities:
Net income (loss)
Adjustments to reconcile net income (loss)

to net cash provided by (used in) operating activities:
Depreciation of fixed assets and other amortization
Stock-based compensation
Equity in losses of equity method investees, net
Amortization of goodwill and other intangibles
Non-cash restructuring.related and other
Amortization of previously unearned revenue
Loss (gain) on sale of marketable securities, net
Other losses (gains), net
Non-<ash interest expense and other

Changes in Operating Assets and Uabilities
Inventories
Prepaid expenses and other current assets
Accounts payable
Accrued expenses and other current liabilities
Unearned revenue
Interest payable
Net cash provided by (used in) operating activities

Investing Activities:
Sales and maturities of marketable securities
Purchases of marketable securities
Purchases of fixed assets, including internal-use
software and web-site development
Investments in equity-method investees and other investments

Net cash provided by (used in) investing activities

Financing Activities:
Proceeds from exercise of stock options
Proceeds from issuance of common stock, net of issuance costs
Proceeds from long-term debt and other
Repayment of long-tenn debt
Repayment of capital lease obligation and other
Financing costs

Net cash provided by (used in) financing activities

Effect of exchange-rate on cash and cash equivalents

Net increase (decrease) in cash and cash eqUivalents

Cash and Cash EqUivalents, End of Period

Supplemental Cash Flow Information
Fixed assets acquired under capital leases
Fixed assets acquired under financing agreements
EqUity securities received for commercial agreements
Stock issued in connection with business acquisitions
Cash paid for interest
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EXHIBIT 2 Amazon.com Business Segment Analysis (in US$ thousands) (Colltinued)

Revenues Gross Profit Operating Profit

1999 2000 1999 2000 1999 2000

US Books, Music £< Video 1,308,292 1,698,266 262,871 417,452 (31,000) 62,836
Seq. Gwth nla nla nla nla nla
Y-O-Y Gwth 122% 104% 59% nla nla
% of Revenues 80% 20.1% 24.6% (2.4)% 3.7%
International 167,743 381,075 35,575 77,435 (79,223) (139,215)
Seq. Gwth nla nla nla nla nla
Y-O-Y Gwth 669% 618% 118% nla nla
% of Revenues 10% 21.2% 20.3% (47.2)% (26.0)%
Early-Stage Businesses £< Other 163,804 535,442 (7,801 ) 50,790 (242,148) (240,621 )
Seq. Gwlh nla nla nla nla nla
Y-O-Y Gwlh nla nla nla nla nla
% of Revenues 10% (4.8)% 9.5% (147.8)% (44.9)%
Services (Toys uRu Us business) 147,200 110,100 (352,371 ) (317,000)
Seq. Gwlh nla nla nla (21.5)% (11.5)%
% of Revenues nla 74.8%

Consolidated Revenues 1,639,839 2,761,983 290,645 655,777
Seq. Gwth nla nla nla
Y-O-Y Gwth 169% 117% 126%

Gross Margin 17.7% 23.7%

Distribution &: Shipping Services 1999 2000

Revenue 239,000 338,174
% of Reven ues 14.6% 12.2%
Gross Profit 11,700 (1,341)
Gross Profit Margin 4.9% (0.4)%

Customers 16,900 29,400
New Customers 10,700 12,200
Sales per Customer $ 97.0 $ 93.9
Customer Acq. Cost $ 16.3 $ 14.8

If Amazon.com had not generated $318 million in cash

from oplions exercise [in 1999] and had paid its suppliers
in the same qumier as it sold iL'i goods,~ its cash balance

would have been down to $1 15 million, which would have

proceeded to put the company in the poorhouse. With thc
buttresscd cash level of $706 million showing up on the

9 In their July 2000 report, Suria and Oh stated that
Amazon.com did not pay its suppliers for Q4 inventory
until Ql of the following year.

balance sheet as of the cnd of [1999], the comp<lny oorrowcd

another $680 million in Februmy of this year [2000]. If
the company had not been ablc to borrow thc money, the

Amazon.com story might already havc becn ovcr. 1(1

10 R. Suria and S. Oh, "Amazon.com Credit Update,"
Lehman Brothers Investment Research, June 22, 2000;
R. Suria and S. Oh, "Amazon.com Credit Update," Lehman
Brothers Investment Research, July 27, 2000.



Source: AUlho.-. Based on data from K. Cassar. cl al.. "Shopping: Online l'roJcclions. Volume 3:' JupIter Mcdia Metri:t. 2001_ Salomon Smith Barney. ·'Ama.ron.
com:' Deccmber 9. 1999. M. Rowen. "Amwon.com:' Prudelllial Securities, September 23, 1999; and S. Farley and N. Modi. "Amazon.com:' PaincWebbcr,
February 23. 2000.

Categories 2000 U.S. Market 2005 U.S. Market Estimate

Online Retail % otTotal Market Online Retail % otTotal Market

600ks $2.26 9% $3.76 15%
Music $0.76 5 4.46 25
Video/DVD $0.56 4 1.66 10
Total6MV $4.46 7 9.76 17
Toys N/A 2.9 N/A 4.8
Video Games N/A N/A N/A N/A
Computers 6.16 25 11.76 46
Software 1.46 17 3.86 43
Consumer Electronics 1.16 2.4 3.66 2.9
Home & Garden 1.06 0.3 126 2.9
Auctions (Consumer Only) 3.36 N/A 28.56 N/A

Bezos knew its rising fulfillment costs, which
increased from II pcrccnt of sales in 1998 to 14
perccnt in 1999, needed to be addressed quickly.
Simply growing revenues and retaining customers
in attractive market segments would not be enough.
While he was happy to see that the company had
achieved profitability in its book, music, and
video categories, Bezos knew that the company
needed to generate profits sufficient to support
the cash flow needs of all of its businesses while
also delivering returns to investors. To complicate
the picture, while online revenues were expected
to continue growing, strong competitors were
lining up to exploit each market. (See Exhibit 3
for market size and competitor comparisons.)

Amazon.com believed that its digital business
infrastructure-which linked its customer­
facing processes (shopping, buying, paying, and
customer service) to its back-end processes (supply
chain, inventory, and order fulfillment)--was a
proprietary asset that would provide sustainable
advantage. It claimed that even its "picking-and­
packing"-notoriously labor-intensive activities
for retailers-were supported by technology that
Bezos believed would enable the company to
reduce fulfillment costs as a percentage of sales to

EXHIBIT 3 Addressable Market (U.S. only)
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the single digits when the company was operating
at scale. But Amazon.com executives soon
learned that supply chain, inventory management,
and order fulfillment processes were difficult
to efficiently scale across a diverse range of
products. While its book, music, and video stores
were breaking even, its toy, home and garden,
electronics, and international stores continued
to burn cash. The dot-com stock market crash
exacerbated the company's problcms and, by
mid-2000, many of its online retail partners had
declared, or were heading toward, bankruptcy."

Bezos and the senior team immediately
began to explore ways to quickly leverage its
capabilities, fill excess capacity, and deal with
competitive threats from traditional retailers. In
August 2000, Amazon.com announced that it
would close down its online toy store and partner
with Toys "R" Us, Inc. to open a Toys "R"
Us-branded online store. Under the terms of
this partnership, Amazon.com would utilize its
retailing technology to build and host the Toys "R"

11 On August 28, 2000, The Industry Standard reported
that, after selling inventory, Living.com, eToys, boo.com,
and Garden.com had, or were in the process of, selling
assets in bankruptcy court.
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EXHIBIT 3 Addressable Market (U.s. only) (Continned)

Comparison of Performance Metrics fol'" Onlinc and Offline Rctailers

Source: Author Rased on data from Sf(l/fr/m"tJ & ~.RI"51'(urh /mig/If: II. Becker. ··AmaLon.com: 5olomoll SII"I1, nllmM' Eqllin' Rl"jearrh. D«:cmbcr 9. 1m
loosed on dala from Media Metri:.:).

Traditional Retailers Online Retailers

Fiscal Year: 1999 Wal-Mart Toys "R" Us Barnes & Sears Amazon. Barnesand eBay.com
Noble com Noble.com

Sales ($ M) 165,013 11,862.00 3,486.04 41,071.00 1,639.84 202.57 224.724
COGS ($ M) 127,289 8,321.00 2,483.73 27,212.00 1,312.39 146.09 38.083
Gross margin (%) 23 30 29 34 20 28 83
Advertising as % sales 0.003 N/A N/A 0.04 0.09 0.21 0.20
SG&A (% of sales) .16 .23 .19 .23 0.41 0.816 0.72
Operating margin (%) 5.04 4.38 6.25 9.06 (36.45) (60.54) 1.42
Employees (thousands) 1,140 76 37.41 326 7.6 1.24 1.212
Sales/Employee (US$) 144,748 156,079 100,347 125,985 215,768 163,363 185,416
Inventory turnover 6.91 4.24 2.43 5.51 10.49 53.46 N/A
Working capital turnover 112.91 168.26 10.99 2.73 6.12 0.8 1.01
Reach (%) (Oct. 1999) 17.8 6.9% N/A
Unique visitors (Oct. 1999) 11,283,000 4,381,000 N/A
Average minutes/day (Oct. 1999) 6.5 5.0 N/A

EXHIBIT 4 Projected Economics of the Amazon.com I Toys ""R" Us Pal·tncl"ship (in US$ millions)

Source: Author. Ilascd on data from J.j. r}~lcI ~11l1 N. McCluskey. ··Am370Il.co111: 1)('/I/.~cI)r 8m)1.: Air): Bro"." Equill' He~'e(IIt'Ir,April 23. 2001.

Toys "R" Us product revenues
Amazon revenues

Shipping fees (S6/order)
Credit card fees (2.5% of product & shipping)
Transaction fees (S6/order)

Total Revenues
Amazon.com cost of goods sold

Shipping costs (S5/order)
Credit card costs (2% of product & shipping)
Fulfillment costs ($4/order)

Total costs
Amazon.com gross profit

Amazon.com gross margin

4Q 2000

S130

14.4
3.6

14.4
S32.4

12.0
2.9
9.6

S24.5
S7.9

24.4%

200lE

S280

S75

S22
30%

Us online store, whiie also providing customer
service, inventory management, fulfillment, and
logistics services in its state-of-the-art customer
service and distribution centers. Toys lOR" Us
would maintain control of product sourcing and
marketing, and would "own" the inventory in the

Amazon.com distribution centers. (See Exhibit 4
for estimates of the economics of the Toys "R"
Us deal.) As such, this partnership represented
a further expansion of Amazon.com's service
offerings to include hosting both physical and
online customer and logistics services (including



call center, fulfillment, inventory management,
and distribution) in its global distribution and
customer service network. By adding this new
"Infrastructure Services" business model to its
retail, marketplace, and auction models,12 Bezos
believed that this new combination of business
models would be the "tipping point," enabling
exponential growth in returns. lJ

The Amazon:col11 platform is comprised of brand
customers, technology, distribution capubility, deep
e-commercc expertise, and a great team with a
passion for innovation and serving customers well

. We believe that we have reached a "tipping
point," where this platform allows us to launch
new e-commerce businesses faster, with a higher
quality of customer experience, a lower incremen­
tal cost, a higher chance of success, and a clearer
path to scale and profitability than perhaps any
other company.14

12 See L. M. Applegate, Understanding Internet Business
Models, available from Harvard Business School Publishing.
13 Economists define a market's "tipping point" as
the point at which a dominant technology or player
defines the standard for an industry in "winner-take-all"
economies of scale and scope. See C. Shapiro and H.
Varian, Information Rules: A Strategic Guide to the Network
Economy, Boston: HBS Press, 1999 (p. 176-177 and 187­
188) for a more in-depth discussion.
14 Amazon.com 1999 Annual Report (Seattle: Amazon.
com, 2000).
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While the concept of adding this new services
business model was compelling, by early 200 I, it
was not clear how much longer the company could
wait to begin cashing in on the "new Internet
economics." Some analysts, such as Thomas
Weisel Partners (TWP) "questioned [Amazon.
com's] ability to gain the scale and operating
efficiencies necessary to compete in the long
run,"15 but other analysts were more optimistic. '6

As Bezos pondered his next moves, he knew that
the risks were high but so too were the potential
returns. Would Amazon.com achieve its aggressive
goal of becoming cash flow positive by the end of
200 I? Was it poised for exponential growth in
revenues, profits, and returns to investors? Finally,
how much time did the company have and how
much would it need to spend to prove that it could
create and sustain value over time?

15 S. D'Eathe and D. Bernstein, "Amazon.com­
Underperform," Thomas Weisel Partners Equity Research,

March 2, 2001.
16 H. Becker and M. Gross, "Amazon.com, Inc., Lehman
Brothers Equity Research, March 2, 2001.



Canyon Haneh '

Founded in 1979, Canyon Ranch had become a leader
in the health resort and spa industry. At the time of
the case in 2004, however, the company was facing
increased competitive pressure and had turned to its
20-person IT department to provide the information
needed to better understand its customers, create loy·
alty, and cross-sell its offerings. Less than eight years
before, the company's IT function had consisted of a
single programmer who maintained a single domi·
nant IT system-the company's Property Management
System. While IT capabilities had increased, integration
and information access remained a challenge. The case

Case 1-3

Canyon Ranch
No maller what feeling beller or feeling healthier means

to you. Canyon Ranch is a place that helps you connccl

to a happier lifesryle. Everyonc cxpericnces a different

Canyon Ranch; we'llmcct you where yOll arc.

Harlel' Mayer.wllll, Vice Presidenl o.!'Markelillg

Thc real challenge is how do we gct valuable information

from a system that does not let it go easily and then usc

it for decision making.

Bell Climpsey. Assi~ftlllt Director o/Fillance

As the year 2004 began, Canyon Ranch remained
the undisputed leader in the luxury segment of the
spa industry. Its unparalleled breadth and depth
of offerings, its integrated portfolio of treatments
spanning traditional spa and fitness as well as

Copyright © 2004 President and Fellows of Harvard
College. Harvard Business School Case 805-027.

Professor Lynda M. Applegate and Professor Gabriele
Piccoli of Cornell University prepared this case as the basis
for class discussion rather than to illustrate effective or
ineffective management.

Reprinted by permission of Harvard Business School.
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enables discussion of opportunities to use IT to drive
business strategy and specifically addresses the role of
customer relationship information and business intelli­
gence as proprietary assets that drive business value. As
you read the Canyon Ranch case, consider the following
questions: What is the value of customer information
to Canyon Ranch? As ClO, how would you make the
case for customer relationship management (CRM) and
business intelligence systems at Canyon Ranch? What
impact would you anticipate these systems to have
on the Canyon Ranch strategy and capabilities? What
advice do you have for Canyon Ranch executives?

health and healing services, and its incomparable
attention to guest needs made Canyon Ranch the
gold standard in the industry. (See Exhibit I).

The spa industry in the United States was set to
continue to grow. Competitors were also starting
to attack Canyon Ranch more directly.

The challenge for Canyon Ranch was twofold:
to attempt to grow the business while maintaining
the fundamental characteristics of Canyon Ranch,
and to ensure that Canyon Ranch maintained its
competitive advantage in the face of increasing
competition.

Cam'on Hanch

Canyon Ranch Health Resorts was a brainchild of
Enid and Mel Zuckerman who, in 1979, sought to
create a place where people would be inspired and
motivated to translate their healthiest thoughts
into action. As the company entered the twenty­
first century, it had grown into the leading health
resort and spa, with two destination resorts and
three SpaClubs. While the company grew larger,
it remained true to its founders' original vision:
"Canyon Ranch is more than just a fabulous
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EXHIBIT 1 Can.'on Ranch Business Units

Sourt:c: Compan) d\)<,;unwnh.

Destination/Health Resorts: Canyon Ranch, Tucson, Arizona (opened: 1979)

Facilities

• 62,OOO-square-foot Spa Complex: Health & Fitness Assessment Center; exercise physiology; fitness; Men's Program
Office; hiking and biking; six gyms, including an indoor cycling room; strength training and cardia-fitness equipment;
yoga and meditation dome; wallyball, racquetball, squash, and basketball courts; locker rooms with steam and
inhalation rooms, sauna, cold dip, sunbathing decks, and whirlpools; skin-care rooms; beauty salon; art gallery

• Life Enhancement Center: Designed for small group interaction, home of Life Enhancement Program weeklong
experience

• Aquatic Center: 11 ,OOO-square-foot facility with underwater treadmills, bikes, and cross-country ski
simulators

• Golf Performance Center: pitch, chip, and putting greens; computerized fitness evaluation and three-camera
perspective; priority access to Arizona National Golf Club

Services-Spa

• Massage and Bodywork: Ayurvedic herbal massage, herbal wrap, shiatsu, hydromassage
• Skin Care and Beauty Services: aloe-algae mask, European facial, seaweed paraffin body treatment

Services-Health &; Healing

Nutrition Classes and Workshops: antioxidant evaluation, digestive wellness, hands-on cooking classes
Medical Services: acupuncture, cardiac treadmill stress test, cholesterol and heart health consultation

• Behavioral Health Services: biofeedback, hypnotherapy, adventure learning
• Exercise Physiology: basic fitness assessment, training for advanced and specialized needs
• Movement Therapy: aquatic therapy, Pilates

Services-Fitness

• Fitness Classes and Activities: aerobics, biking, personal training, private aqua lessons
• Outdoor sports: hiking, biking, aerobic walks
• Golf instruction for all levels
• Water exercise for sports conditioning, fitness, stress, and pain management

Destination/Health Resorts: Canyon Ranch in the Berkshires, Lenox, Massachusetts
(opened: 1989)

Facilities

• , oO,OOO-square-foot Spa Complex: Health & Fitness Assessment Center; six gyms; 75-foot indoor pool;
exercise and weight-training rooms; indoor tennis, racquetball, squash, basketball, and wallyball; locker rooms
with steam and inhalation rooms, sauna, cold dip, and whirlpools; indoor running track; therapeutic massage
and bodywork rooms; beauty salon and skin-care services
Inn: 126 guest rooms and suites

Services-Spa

• Massage and Bodywork: Austrian moor mud therapy, Ayurvedic herbal rejuvenation, reflexology
Skin Care and Beauty Services: glycoliC skin treatments, hair care, makeup consultation and application

Services-Health &; Healing

• Nutrition Classes and Workshops: eating for weight loss, hands-on cooking classes, healing food
Medical Services: acupuncture, cardiac treadmill stress test, cholesterol and heart health consultation
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EXHIBIT 1 Canyon Ranch Business Units (Colltillued)

• Behavioral Health Services: biofeedback, changing eating habits, emotional healing, smoking cessation
Exercise Physiology: comprehensive musculoskeletal evaluation, posture analysis
Movement Therapy: aquatic therapy, Pilates, etc.

Services-Fitness

• Over 40 fitness classes and activities each day (e.g., aerobics, basketball, cross-training)
• Outdoor sports (e.g., biking, canoeing, cross-country skiing, hiking)
• One free round of golf at Cranwell Country Club

SpaClub: The Venetian, Las Vegas, Nevada (opened: 2000)
Facilities

• 65,OOO-square-foot Spa Complex: Health and Wellness Center; massage, skin-care, and body treatment rooms;
therapeutic pools; three-story rock climbing wall
12,000-square-foot living Essentials spa boutique: health-oriented store featuring in-store wellness education
and demonstrations and environmentally sound merchandise

SpaClub: The Gaylord Palms, Kissimmee, Florida (opened: 2002)
Facilities

20,000-square-foot Spa Complex: 25 massage, body, and skin-care treatment rooms; fitness facility with
cardiovascular and weight-training equipment; locker rooms with steam and sauna; salon with beauty services
for men and women

• living Essentials Spa Boutique: health-oriented store featuring in-store wellness education and demonstrations,
and enVironmentally sound merchandise

SpaClub: The Queen Mary II-Cunard (opened: 2004)
Facilities

• 20,OOO-square-foot Spa Complex: located on two decks, 24 massage, body, and skin-care treatment rooms;
coed relaxation lounge; Thermal Suite and Rasul room; thalassotherapy pool with airbed recliner lounges; neck
fountains; deluge waterfall; air tub and body massage jet benches; whirlpool; thermal suite with herbal and
Finnish saunas; reflexology basins; aromatic steam room

vacation. It's an experience that can influence
the quality of your life, from the moment you
arrive to long after you return home. Canyon
Ranch is a place to relax, enjoy yourself, and
explore your potential for a happier, healthier,
more fulfilling life.'"

Destination Resorts
Thc two destination resorts were the backbone of
the company. While they differed in their physical
layout, both resorts offercd a similar portfolio of

1 Canyon Ranch Web site, http://www.canyonranch.com/
misc/whatis.asp.

services and had the same organizational structure.
Each was divided into three revenue-generating
departments: Health and Healing, Hotel, and Spa,
with a director overseeing each one.

As the company grew, so did its stunning array
of services. The most recent guide to services for
Canyon Ranch in the Berkshires, for example,
detailed more than 230 different services in both
the Spa and Health and Healing departments (see
Exhibit 2). Guests also had access to numerous
lectures and fitness classes as well as multiple
opportunities for outdoor activities at no extra
charge (see Exhibit 3). Central to the mission
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EXHIBIT 2 Canyon Ranch Services

Sourcc: Company dOCUIllCll1s.

Over 500 services, plus between 10 to 20 lectures a day, about 50 fitness classes, not including outdoor
activities.

I
SP(I clIld SfJOr'S lServices

r
Fitness l

Complimentary classes ,md activities

Personalized services

Thenl!JCutic Bodywork

II and Massage

Signature services

Massage therapies

Balancing therapies

AyurvcJic treiltments

Body treatments

Il
Skin C~lrc and

Salon

Specialty facials

Add-ons

Specialty tre<:1tlllents

Specialty services

Salon services

II
Outdoor
Sports

II
Meta)Jhysic~11

Serviccs
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EXHIBIT 2 Canyon I~anch Services (Colltillued)

c1,ISSCS

alillg with nutrition

I
lIellltit alld Hei/lillg

Services

l\ledical and I
I Nursing

Imcgralive medicine and health

Women"s health

DiagnoMic ser\'ice~

Complemental)' medicine

Exercise
l Ph)'siology

Maximizing your potelltial

Special needs

Movement
I Theral»)'

TOlal body conditioning

Embodied learning

Moving Logether

Food and I
I Nutrition

Heahhy weight

Prc\"cnlion and he

Culinary llUlrilion

I Bch~l\'ioral I
I HeaUh

Spiritual I
I A\\arcncss



Source: COIllP~IlY document>.

EXHIBIT 3 Ncw Scrvices and Sample Packages and Scrvices

Health &: Healing Services
• Medical Ii: Nursing
• Behavioral Health
• Acupuncture &:

Energy Medicine
• Exercise Physiology
• Spiritual Awareness
• Movement Therapy
• Food &: Nutrition

Spa & Sports Services
• Fitness &: Sports
• Outdoor Sports
• Therapeutic Body-NOrk &:

Massage
• Skin Care &: Salon
• Metaphysical

Complimentary
Many experiences at Canyon
Ranch are available without
charge. lunch &: learn, hikes,
bike rides, cross-country skiing
are all complimentary. Check
the postings in the Spa and
This Week ot Canyon Ranch
for information.
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Your package stay includes
anQVllances for services in t.wo
cat.egories, Health Ii: Healing
and Spa & Sporn (refer to your
confirmation information for
allowance details). Your Program
Coordinator can help you choose
the services that you'll enjoy and
benefit from mosl

• Ayurvedic Facial

• Ayurvedic Pedicure

• Buff Nails

• Gentleman's SCalp Ren€'Nal

• Hey Mom!

• lnfusia Treatment

• Sisley Anti-Aging Facial

skin care & salon
services

therapeutic bodywork
& massage
• Bindi Shiodhara

• Canyon Hydra-Stone

• Integrative Bodywork

• lymphatic Massage

• Express Workout

• Forever Fit

• Weight loss Wor!<out

fitness

spiritual awareness
• Embodying Yoga

• Total Yoga

medical

• All About Carbohydrates, Insulin
Resistance &: Blood Sugar

• Beauty of Nutrition

• CuSlomVrt:elM

• Digestive Weltness

• Eating for Energy

• Fastest Meals Imaginable

• Maximize Metabolism for weght loss

• Menopause Matters

• Neuronutrition, Stress Ii: Brain Health

food & nutrition

movement therapy
• Align &: lengthen

• Energize Your Relationships

• Movement Principles for Yoga

• Real Bodies Moving

•services

• Breast Cancer Prevention

• Natural Medidne for the Home

• Pregnancy &: Childbirth Counseling

special health
packages
• Ayurvedic Health

• Brain Wellness: Preventive Medicine
for the Mind

• Pregnancy Health
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EXHIBIT 3 New Services and Sample Packages and Services (ColltiulIed)
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EXHIBIT 3 New Services and Sample Packages and Services (Continued)

Sign up: Ext. 5439

Canyon Ranch has created special treatments for you to enloy at any of our properties.

1\ -\I\il } ~UCAt ILC fe, $120
The organic healing effects of the de~r1's aloe plant and the fragrant quality of the mango fruit combine in this truly luxuri­
ous Canyon Ranch original treatment. Derived from natural producls - raw suga~, jOloba oil and aloe vera among others­
this body scrub enhances your skin with reJlNenating and moisturizing effects. It begins INllh a light exfoliation to clear and
balance skin. The vitamin-enhanced, hydrating qualities of the mango bodywash gently cleanse and condition. Ultimately, a
vitamin-enriched mango moisturizer is applied to soften and smooth even the most sensitive skin.
50 minutcs.

( ANY IN SfONE IVIASSAGt fee 5165
Smooth, rounded basalt stoncs are heated in water then lubricated with essential oil and applied to the body as an
extension of the therapist's hands. The heat within the stones penetratps your muscle tissue inducing deep relaxation
without overheating. Only available from 10 a.m. to 5 p.m. 75 minutes.

f PHORIA fee 5230
In the candlelit envIronment of our Spa Suite, music plays softly as you are draped in bath sheets, and your face is enveloped
in to~vels dipped in sage oil. An aromatherapy scalp massage is followed by awarm botanical body mask. After the mask is
gently buffed, you're immersed in a soaking tub for a revitalizing bath. Your experience concludes with a light, soothing
massage using warm herb-infused 011. 100 minutes.

Lli ,R RllLJAL fee \230
This luxurious beauty ritual from Central Java begins with an effective combination of energetic massage techniques using
jasmine frangipani oil foliOlNed by exfoliation with turmeric and iI yogurt wash. Then enJOY a relaXing soak in a bath with
floating rose petals. An application of jasmine frangipani aloe body lotion completes the rilual. Lulur leilYes the skin with
a radiant glow·. 100 minutes.

OUf therapis1.5 use a variety of subtle, stimulating and effective techniques to achieve overall relaxation and muscle rejuvenation.

CAN"ON RANCH MASSAGE fe. \0 m;nule' \95; 100 m;nule, 5190
This classic full-body massage is a Canyon Ranch staple. Therapists adapt their eclectic massage techniques to your needs to
Increase circulation, relieve tense muscles and promote relaxation. Choose a 50- or 1OO·minute session.

SHIATSU Fe 50 ljnutes 595; 100 minutes )190
Shialsu uses pressure and passive stretches throughout the body to shift the chi into better balance. This balances and
improves the energetic system of the body, leaving you feeling centered and connected in mind, body and spirit. Please
wear loose, comfortable clothing. Choose a 50- or 1OO-minule session.

SPORTS MASSAGE f." \95
This personalized massage focuses on areas of need. The therapist applies specific techniques to reduce muscle tension,
increase rilnge of motion and provide awarm·up or cool-down for a particular activity. (Not afull-body massage.) 50 minutes.
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of Canyon Ranch was the Ilealth and Healing
operation, a function statTed with medical
doctors, nutritionists, behaviorists, and exerCise
physiologists. Canyon Ranch executives believed
that, if properly integrated, the Health and lIealing
Department could offer imp0l1ant synergies with
other deparnnents. Michael Tompkins, assistant
general manager at the Lenox, Massachusetts,
resort, was in charge of all revenue-generating
departments. In early 2004, he explained: "If Health
and Healing recommends that you have shiatsu, that
recommendation elevates the level of that service
because a health professional recommended you do
it. It raises the caliber of the spa services."

Of the three departments, Health and Healing
showed the fastest growth but accounted for the lowest
contribution to profitability. The leading depaltment
on the profitability front was the Hotel, followed by
the Spa. Simon Marxer, Spa director, explained:

Whcn Ilcalth and Ilealing W<IS started it was accepted that

we were going to lose money evcry year on it. This is no

longer the casco but the now-through remains mueh lower.

A nutritionist makes around $60 out of the S105 you pay

for the service, while a fitness instructor will make around

$40 and a massage therapist around $30. As a result of

the higher commissions paid to the I Icalth and Ilcaling

professionals. the profil for Canyon Ranch is lower.

SpaClubs
The SpaClubs complemented the Canyon Ranch
destination resorts and focused on spa, fitness,
and salon services but lacked a strong health and
healing component. In 2004, the two SpaClubs
were housed in third-party properties-the Venetian
resort in Las Vegas, Nevada, and the Gaylord Palms
Resort & Convention Center in Kissimmee, Florida.
The SpaClubs were designed to serve the needs of
the guests of these properties-largely convention
goers. A third SpaClub had recently been opened on
the cruise ship Queen Mary 2. Mayersohn explained
the role of the SpaClubs: "SpaClubs are 'a touch of
Canyon Ranch.' They were designed to introduce
customers to the brand. The synergy between the
SpaClubs and resorts is still a linle tenuous, but we
expect the SpaClub on the Queen Mary 2 to be more
of a feeder because the demographics are similar."

CallYOIi HalH'iJ Tal(·ttl SI rale!.!;\". (

As a luxury destination, Canyon Ranch was
extremely attentive to service with a 2.5: I staff­
lo-guest ratio. For example, Canyon Ranch in the
Berkshire Mountains of western Massachusetts
had approximately 700 employees on property
for an estimated "full-house" count of 212
guests. But executives were quick to point out
that a visitor to Canyon Ranch would receive
uniquely attentive service. Tompkins explained:
"The service is not five-star stuffy; there are no
bellmen in white gloves here. Our staff are real
people acting in a genuine manner to help you
achieve your goals."

During recruitment, Canyon Ranch focused
on finding people who would provide excellence
in the position and would complement the set of
skills currently available at the site. The fit of a
new recruit's personality with the firm's culture
was also an importanl factor. Applicants in Health
and Healing were given a topic and were asked to
give a presentation to the area directors and other
members of the recruiting team. Applicants in the
Spa Department were asked to perform two or
three services in their area of expertise.

Outstanding professional qualifications,
though, had to be complemented by an outgoing
personality, friendliness, and genuine excitement
about the job. Selecting people with the right
personality was considered one of the critical
factors for new hires at Canyon Ranch. Marxer
aptly captured this culture: "We just don't say no.
We'll find a way to meet guests' requests."

Thl' Can\·oll Ranch Clislotl1er.
Canyon Ranch executives had developed sub­
slantial knowledge about customers over the years.
This was particularly true of the approximately
17,000 customers (some returning multiple
times) visiting each destination resort every year.
Mayersohn explained: "Our prototypical guest is a
47-year-old woman, with grown kids, with a high
household income, active, generally fit, and who
does not compromise on wanting the best."



While women represcnted about 75 percent of
Canyon Ranch's customer base, men represented
a growing segment. This growth was imputed to
the aging of the baby boomer generation and the
increasing attention that men paid to their health
and well-being. This trend appeared to be confirmed
by the growing interest customers showed in the
Health and Healing Department, with 6 percent
of guests purchasing a package focusing on this
area and generating about 16 percent of ancillary
service revenue. Senior management was intent on
fostering the trend. Tompkins explained:

We have been in business for 25 years. and we have not

been known for our wellness component. We have been

known for being the best spa in the world. The majority

of our clientele comes here looking for the spa vacation.

We are attempting to create an awareness of our health

and healing component without disrupting the spa

vacationers. Ideally. after customers try ii, a whole new

world opens Lip tor thel11.

The primary feeder markets for both health
resorts were the Ncw York metro and the eastern
corridor areas. As a consequence, Tucson relied
almost exclusively on fly-in customers, while Lenox
served almost exclusively a drive-in market. Cross­
property traffic was estimated to be just below 10
percent. Most customers bought packages. These
included the hotel stay and mcals, as well as some
services or vouchers that could be used toward the
purchase of services in specific areas (see Exhibit
4). Guests were required to stay for either three or
four nights and spcnt $2,000 to $2,500 per stay,
taking, on average, a Iittle over two services a day
(cithcr includcd in their package or a la carte).
Lectures, fitness classes, and outdoor activities were
all complimentary except when one requested a
one-on-one session with the instructor. Some guests
also purchased ancillary products such as books
or CDs. Particularly popular were beauty supplies,
generally purchased after service at the salon. The
success of these sales, estimated to exceed half
a million dollars at the Lenox resort alone, had
convinced Canyon Ranch executives to launch their
own proprietary line of skin-care products.

At any given timc, about 55 percent of the
in-house guests had visited Canyon Ranch before.
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The firm calculated that 18 percent ofthe Cuslomers
returned more than once to Canyon Ranch health
resorts, with guests returning multiple times over
their lifetime and some guests returning multiple
times a year. Tompkins reasoned:

People return over and over several times a ycar when

they get what Canyon Ranch is all about and we become

part oflheir lifestyle. We lwvc a true integrative-care

mode1. When was the last time that you spent an hOllr

with your physician? When you go sec a doctor and you

say, ""[ feel OK, [ just want to feel better:' they look at

you like you are crazy, whereas here this is what Canyon

Ranch is all about.

Particularly loyal customers had the option
of becoming centennial members. Membership
offered significant discounts and perks. After
paying a flat fee proportional to thc number of
free nights the guest wanted to purchase, members
were entitled to stay at Canyon Ranch for 50
percent of the room rate and receive a 10 percent
discount on services purchased a la carte for the
seven-year duration of the membership. The 798
current centennial members were also allowed to
visit for only two nights when currcnt occupancy
levels allowcd. Returning customers received
tokens of appreciation (branded merchandise such
as T-shirts and bags), but Canyon Ranch did not
have a formal recognition or reward program.

Canyon Ranch did not advertise heavily, instead
focusing on direct communication and affiliations
with similar suitable partners. Mayersohn
commented:

We arc a woro-of-mouth referral business with a long sales

lead time, not an impulse buy. Our core strategy is creating

word of mouth. We do customer events and give parties

with p<lrtners-like Williams-Sonoma, for example. We

invile customers, and thcy bring a guest who has never

been to Canyon Ranch. Partners will become the 1110st

important part of our growth in the next two years. We

gel onc or two calls a weck from people who wanl 10 do

something wilh us. but we have 10 be carefully selectivc.

While Canyon Ranch did receive about 20
percent of its business from travel agents (including
group business), the firm had recently expanded
the direct communication to the electronic space
using e-mail and its Web site for direct marketing.
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EXHIBIT 4 Canyon Ranch: Rales and Packages

Source: Compan) document..

Excluding December 24 10 31 and february j 310 /5

Deluxe Room luxury Suite
f------ Single llout;e Double Triple Quad
3 Nights AsrNP Sun - Tue-. 11,890 11,520 11,970 11,460 11,320

Arrive Wed s" 12,320 11,900 12,360 11,860 $1,610

4 Nights Arrive Sun.• lues. 12,420 11,960 12,420 11,960 11,710
ArrT.-e 'Nfod.• Sal 13,100 12,480 13,100 12,480 12,150

5 Nights Arme any day 13,270 12,710 13,270 12,710 12,390

7 N;ghts Arrive any day 14,850 13,920 14,850 13,920 13,520

MARCH 19 THROUGH IUNE lO. 2004

Deluxe Room lUXUry Suite

! $jogle Double Double Tri Ie "ad
3 Nights Amvp Sun. - TllI~s. 12,030 11,670 12,030 11,670 11,480

Amve Wed - Silt 12,490 12,060 12,490 12,060 11,760

4 Nights Air'fIIe SUn. -Tues. 12,670 12,230 12,670 12,230 12,020
Arrtve \Ned. - Sat. 13,130 12,670 13,130 12,670 12,290

5 Nights Nove any d.ly \3,500 12,930 13,500 12,930 12,640

7 N;ghts ArriYt any day 14,960 14,140 14,960 14,140 13,740

Ra'es ...t:r' llnd rdJde 18 _,...,.,."-am~
sales tax. Jre stJJject to change without 1"IOt:ice. Mnmun 3«jlt stay.
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Spa 1< Sports services

• fitness 1< racquet sports

• seasonal outdoor sports
including canoeing,
kaya~ng, cross countIy
s~ing and snowshoeing

• Therapeutic massage
1< bodywoI1<

• Skin care
• Beauty salon
• Metaphysical

Choose from the following:

Health & Healing Services

More than 75 consultations
and worl<shops in:

• Preventive &
integrative medicine

• Acupuncture &
energy medidne

• Behavioral health
• Nutrition &

food management

• Exercise physiology
• Movement therapy

• Spiritual awareness

Each Canyon Ranch vacation
Indudes allowances for Health 1<
Healing and Spa 1< Sports 5eMces.
You'll make your selection dUring
an appointment with a Program
Coordinator who will help you
plan your stay.

i

Your all-Inclusive canyon Ranch In
the _Ires getaway Indudes

• Gracious accommodations ­
all with Frette bed linens to satisfy,

delight and surround
you in comfort

• Three meals daily - fn!sh goormet
creations 00I11b0ng taste and
nutrition, beautifully presented

• Use of ali spa facilities, Indoor and
outdoor pools, and tennis 1< sports
courts - no extra spa or court fees

• Rtness _ -more than 45 earn
day for ~11eYeIs and_

• Hiking - in dramatic
mountain splendor

• Biking - seasonal daily tours
through the cI1a""lng

New England countryside

• seasonal sl<Jing and snowshoeing
• Health & fitness assessment

and brief consultation with
a registered nurse

• Presentations by fitness, nutrition,
stress management and

medical experts

• Lmchtine cooking instrlJetioo in our
fully equipped DemonsIJatioo Kitdlen

• seli-savke laundl)' and supplies
• Lending IlbraIy of booI<s,

CDs and videos
• All gratuities - no ackfitional tip­

ping is required or expected
• Round-trip aifJXlrt transfers for

Hartford or Albany airports or Albany
(Renssalaer) train station

• Unlimited local calls and incoming
fax transmissions

• Access to long-distance carriers
and toll-free numbers without

surcharge

Thousands of guests have discovered the vacation of a lifetime at Canyon Ranch, an environment
entirely dedicated to relaxation, recreation, total health and well-being, and going further than you
thought possible.

At Canyon Ranch in the Berkshires, anything is possible. Come out and play, or simply unwind ­
every moment belongs to you.

Discover an astounding, uncommonly valuable vacation. Find your happiest self at Canyon Ranch.

EXHIBIT 4 Canyon Ranch: Rates and Packages (Continued)



168 Module One IT lind BIlSillcs~ Ad\'(ll1/a!.W

Over 2 million unique visitors viewed the Canyon
Ranch Web site in2003. Executives were entertaining
proposals to improve the Web site fi'om its current
static design to an interactive one. Maycrsohn
discussed the philosophy behind it: "Because your
Canyon Ranch experience is customized to your
needs, we want your Web site experience to be
customized to your interests and needs as welL"

The Spa Indllstry

Since the times ofancient Greece and Rome, mankind
had enjoyed a variety ofthennal and aquatic therapies
for healing and relaxation purposes. The term «'spa"
originated from a town in Belgium renowned for its
baths and mineral springs and had come to identify a
place to receive a wide range of services. Yet the tenn
had lost some of its meaning due to its broad use to
include a wide range ofservices, traditional or modern,
and sizes. In fact, in the United States, the spa industry
was dominated by many small operations and a few
large companies. According to the International Spa
Association (I SPA), in June 2002 there were 9,632
spas in the United Statcs-up fTOm 1,374 in 19902

The census included such diverse outfits as day spas
(outfits without a lodging element), spas housed in
resorts and hotels, destination spas (outfits where
the spa is the principal draw for the customer), and
so on-operated by approximately 7,400 different
organizations (see Exhibit 5):'

EXHIBIT 5 Compositioo of the Spa lodostry

Source: Thc ISPA's 2002 SPA Industry Study. I'riccwatcrhouscCoopcrs. p. 3.

This growth in offerings was fueled by the
growth in spa visils-rrom an estimated 57 million
in 1997 to 155.8 million in 2001.4 All this growth,
attributed in large part to the aging baby boomer
population seeking longevity, propelled a $10.7
billion industry by 200],' up significantly from
two years earlier (see Exhibit 6). This trend was
confirmed by many customers no longer simply
seeking a spa experience to be pampered but
as a way to a healthier Iife6 But while the spa
industry was growing, the spa experience was
still far from being mainstream. According to
"The American Spa-Goer Survey," ] I percent of
the U.S. population (over 16 years old) visited a
day spa, 7 percent visited a resort/hotel spa, and
I percent visited a destination spa in the 2002 to
2003 time frame (see Exhibit 6).

Despite industry growth, operations remained
generally low tech, and relatively little attention
was paid to the potentia] offered by information
technology. Because of its very nature as a service
business characterized by personal attention and
coproduction,' the spa industry had traditionally
been a high-touch, people-intensive business.
Computerization was often seen as a threat, rather
than an opportunity, due to its perceived potential
to depersonalize and dehumanize the experience.
Moreover, since many spa goers were seeking
an escape from their increasingly stressful office
lives, the industry was very careful to avoid
any technology that might damage the carefully
choreographed atmosphere of the setting.

Number or u.s. Spa Establishments
12.000~---------'--------

9.632
10.000 _

8.000

6.000

4.000

7.208
.---

2 The ISPA's 2000 SPA Industry Study,
PricewaterhouseCoopers, 2001, p. 26.

3 Ibid., p. 3.

4 The ISPA's 2000 SPA Industry Study,
PricewaterhouseCoopers, 2001, p. 29.

5 "What Really Drives the Spa Industry?" Massage
Today, online at http://www.massagetoday.com/
archives/2003/01 121.html, accessed January 14, 2004.

6 The ISPA's 2002 SPA Industry Study~Executive

Summary, http://spas.about.com/libraryIweeklyI
aa090602f.htm, accessed January 14, 2004.

7 The term coproduction characterizes industries where the
customer has to be actively present in the creation of the
product or service.



EXHIBIT 6 Industry G,·owtll

Source: The {SRI" ]O()] SR·1 {lIihllln Sun <:r. Price\\(l1erho\"eCooper~, 200 I.

Source: Tl!e.liJwncall SP(J-KIJ"!" SUI"I'<'I'. 199') and 20tH. ISPA

We do compete with the destination resorts that have

spas. Two things differentiate us: the health and healing

component that is unmatched in any similar setting. and

the totality orall that is available under one roor. If a

massage is all yOll want, there are many places to go. If

you want to be open to lhe possibility ofa life-enhancing

experience. Canyon Ranch provides more options than

anywhere else.
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Customers who simply sought standard spa
services such as massages, fitness, and salon
services often included location as an important
driver of the purchase decision and had a number
ofoptions to choose from (see Exhibit 7). Many of
these guests also traveled to different destinations

• Docs not cquill 100% duc to multiple responsc.
"Among lhose who look onc or Illore !rips.
'Dcnoles a Slillislically significanl diflcrenec from thc compilrison group ill 95%
confidence.

Growth in Revenue per Eq'lblishment
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-g 1,200
~
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0
1997 1999 2000

Year

Frequency of Visiting a Spa during the Last 12 Months
(1999)

2003'

Day Spa Other Type of
11% Visitor Spa Visitor

7 One or Meanb One or Meanb

1 Morea Morea

Day Spa 100%' 5.0' 44% 2.1

Resort/ 31 1.8 84' 2.5
Hotel Spa

Destination 16 2.1 41' 1.9
Spa

Cruise Spa 8 2.1 15' 1.7

7%

5

1

1999'Visited Once or More in
the last 12 Months

Day Spa

Resort/Hotel Spa

Destination Spa

Percentage of Spa Visitors

Canyon Ranch was widely recognized as the gold
standard in the industry. It commanded rates 25
percent to 30 percent higher than other destination
spas-with the possible exception of Golden Door.
Moreover, its astonishing array of services and its
Health and Healing Department set it apart from most
competitors. Mayersohn discnssed the competition:

Growth in Revenue for the Indll~try
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• People ages 16 or above.

The Com pet it ion
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Four Seasons Resort Bali at
limbaran Bay

The Oriental, Bangkok

The Ritz, Paris

Spa at Regent Chiang Mai
Resort, Thailand

Ritz-Carlton, Bali Resort & Spa

Las Ventanas al Parafso, Los
Cabos, Mexico

Hotel and Resort (World)

Four Seasons Hotel George
V, Paris

Banyan Tree Spa Phuket,
Thailand

Brenner's Park-Hotel & Spa,
Baden-Baden, Germany

Le Sirenuse, Positano, Italy

differentiator the whole time has been Health and
Healing. It has become part of the spa, integrated
under one roof."

But there were signs that some competitors
were beginning to encroach on Canyon Ranch's
unique value proposition. Industry observers
were seeing some convergence between medicine
and spa services. This trend was manifested
in day spas aligning themselves with medical
professionals, not only plastic surgeons and
dermatologists, but also those practicing many
other branches of medicine, such as nutritionists,
homeopathic doctors, physical therapists, and
general practitioners. At the same time, some
medical professionals were beginning to include
spa treatments in their practice, and some hospitals
were including alternative treatments in their

Spa Grande at Grand Wailea Resort
Hotel, Maui

Hotel and Resort (U.S.)

Hualalai Sports Club & Spa at Four
Seasons Resort Hualalai, Hawaii

The Greenbrier, White Sulphur
Springs, West Virginia

Mauna Lani Spa at Mauna Lani
Resort, Hawaii

Anara Spa at Hyatt Regency Kauai
Resort

Willow Stream Spa at Fairmont Banff
Springs, Alberta

Spa Bellagio, Las Vegas

Four Seasons Resort Maui at Wailea

Golden Door Spa at the Boulders,
Carefree, Arizona

Plaza Spa, New York City

Rancho La Puerta, Tecate,
Mexico

Ten Thousand Waves, Santa
Fe, New Mexico

BodyHoliday at LeSport, St.
Lucia

Palms at Palm Springs,
California

Miraval, Catalina, Arizona

Mii Amo, Sedona, Arizona

Destination

Golden Door, Escondido,
California

Canyon Ranch, Tucson,
Arizona

Canyon Ranch, Lenox,
Massachusetts

Oaks at Ojal, California

EXHIBIT 7 Top Spas according to Travel alld Leisure Magazille

seeking variety of setting between purchases.
Yet Canyon Ranch, because of its history and
reputation, was able to attract a substantial number
of spa goers, as Marxer explained: "Over 50
percent of our customers visit Health and Healing
because it is part of their package. But there is
a big chunk of our guests that are here to get
nothing but spa services and be pampered."

While senior management believed that no
other spa resorts could currently compete head
on with Canyon Ranch, there were signs of
increasing competition. Tompkins explained:
"Most of our competitors have either a very high
spa component or a very high health and healing
component. Because of our longevity, we have
a huge menu of services that most spas don't
have as well as fitness classes and lectures. Our



portfolio. Whilc prccisely estimating the extent
of this trend remaincd difficult, management
was watching it closely, as Mayersohn indicated:
"These are potential threats to our uniqueness.
Many of the large luxury destination resorts with
sizable spas now are building a medical or wellness
component. On the other side, hospitals are adding
spas and wellness centers with nutritionists."

Substantially more difficult was the analysis
of competition from substitute luxury purchases.
A destination spa was a big-ticket item that often
competed with other vacation opportunities. But,
as Mayersohn explained, the potential pool of
substitutes was virtually unlimited: "We debate
constantly what substitutes to our product are. We
compete with trips to Europe, cruises.... really,
we compete with anything that may cost five grand
of discretionary income.... We could compete
with a plasma-screen TV, for example."

InformaTioll Ter;!lllOlogy at Canvon
Hancli

The corporate IT function at Canyon Ranch
numbcred 20 professionals headed by Mike
Randle, corporate IT director, who reported to the
COO and CFO. The function was responsible for
internal software development and maintenance,
as well as evaluating software packages and
performing help-desk and support tasks. Randle
recounted this evolution: "In 1996, the IT director
position was created. At the time, Canyon Ranch
had one programmer, one or two tech-support
people, and one manager who had worked her way
up from the accounting department. The focus
was on maintaining the only computer system­
the property management system."

The growth had come following the evolution
of the role that IT played at Canyon Ranch. While
the IT function had historically been regarded
as a support function with the main goal of
supporting the many operational systems­
property management system, reservations, spa
and wellness service scheduling, accounting,
purchasing, payroll-IT was now being viewed
as increasingly strategic. This change was a result
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of thc nccd for business intelligence, decision­
support functionalities, and expected growth, as
well as some turnover in senior management. The
business expectation of what IT could deliver
was growing rapidly. The pressure came from the
top and from operational personnel who saw the
potential value of information to enable better
decision making. But, as Marxer explained, some
difficulties rcmained:

It can be a big Imllsition to make decisions based on
numbers rather than anecdotal information. In beauty

services. for example. we found out Ihal the utilization

of therapists after 4:00 P\1 was high, but utilization of

facilities was low. This indicates few people on staff who

arc booked all the timc. But traditionally. beauticians
believe lhal nobody wants a pedicure ancr four iI's
l<llc. thcir nails arc wct before going to dinner. Using the
utili"..ation report. I was able to convince thcm.

Canyon Ranch relied on a decentralized IT
infrastructure with both the destination resorts and
thc SpaClubs working relatively independently.
Thc hcart of the infrastructure at the destination
resorts was the property management systcm­
Computerized Lodging Systems (CLS)-a
UNIX-based legacy application written in BASIC
that the company had been using since 1986
through multiple versions. Canyon Ranch owned
the sourcc code to CLS, which made it easy to
customize, and had worked in partnership with
Computerized Lodging Systems Inc. to develop
its complex and robust scheduling component
for Spa and Health and Healing services. Other
activities were not tracked by CLS. Like most
operational computer systems, CLS focused on
efficiently processing transactions rather than
collecting decision-support data. This data was
used to generate utilization reports for Spa and
Health and Healing services. For popular services
and activities, paper-based waiting lists were
maintained. Campsey explained: "To sign up
for activities included in the rate such as fitness
classes, outdoor sports, and lectures, the guests
use a paper-based system. For reporting purposes,
the instructors input the number of people who
took the service in a database I have recently
created."
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CLS also represented the primary source of
guest data. Traditionally, the company had been
able to collect stay information (e.g., type of
room, number of guests in the party, room rate
and charges, address). Randle explained: "We
have guest-history data dating back 10 years,
even though beyond 1999 it gets questionable. We
know when they were here, and we know more
or less what they spent, but we don't necessarily
know what they spent it on."

The depth of this information had increased
significantly with the 1999 upgrade of CLS to
version 16. The firm could now track what paid
services a customer scheduled, when, with whom
they took the service, and similar transactional
data. Like many luxury operations, the company
had also been compiling significant amounts of
data about guest stays (e.g., when guests asked for
speci fic accommodations or vi sited on anniversaries
or other important dates). This information was
recorded in free-form text and could not be easily
parsed by automated software.

To complement the functionality of CLS,
Canyon Ranch in the Berkshires had recently
implemented Guestware, a software application
designed to collect preferences and support
incident tracking, rapid response, and guest
surveying. While Guestware had the potential
to improve relationships with customers, it was
currently a stand-alone application used primarily
to record guest preferences. Campsey expanded
on the current use or Guestware: "We mainly use
Guestware for preferences and incident tracking,
but it does not integrate well with CLS yet. The
manager on duty should be able to go in and look
at what happened during the day and take action
immediately. But this does not happen."

The firm did not have point-of-sale (POS)
software either in the restaurant or the salon, where
customers could purchase beauty products. A guest
would schedule an appointment with the salon, and
the appropriate charge was posted to CLS. If a
guest purchased beauty products, the value of the
purchase would be added to the salon services,
but it could not be tracked independently. As the
profile of the IT function continued to rise, Randle

explained his role: "One of the most important
things I focus on is to enable management to
use technology to answer operational questions
without us being the bottleneck."

Delivering tlie Canyon Ranch
K\perienee: Canyon Halleli ill tlie
Berkshire's

Typically a guest booked a Canyon Ranch vacation
by calling the property they were interested in
visiting. Three weeks prior to their scheduled
arrival, the guest called a 1-800 number and spoke
to prebooking personnel (part of the reservation
department). This call was designed to obtain some
background information about the prospective
guest's goals for their stay (e.g., relieve stress and
relax, quit smoking, relieve back pain, lose weight)
and some relevant background information (e.g.,
current exercise level, preferences for treatments,
such as time of day, preferred pressure level,
therapist's gender). If possible, specific services
werc also booked at this time. Prospective guests
were sent a health questionnaire that they were
asked to return prior to their arrival.

Upon arrival, guests checked in at the security
gate and were announced and greeted by name
once they drove up to the inn. After checking in and
getting settled in their room, new guests received a
brief orientation and a tour of the facilities. Then
guests met with a program coordinator who could
look up services prebooked by the reservations
department and counsel guests. This "handoff"
between reservations and program coordination
was sometimes problematic, as Marxer, formerly a
program coordinator, explained: "Ideally, program
coordinators will know what you want upon arrival;
you don't have to repeat what your goals are, what
your history is. If you suffcred from bulimia as a
youth, you don't want to have to repeat yourself.
The program coordinator should say: 'I know that
eating has been an issue for you before, and here
is how I think we should proceed.'"

Canyon Ranch in the Berkshires employed 15
full-time coordinators, seven part time, and a few on



call who could fill in during high-demand periods.
As Marxer explained, the program coordinators
served both as counselor, trying to connect
with guests to understand their needs and make
appropriate recommendations, and as concierge,
helping the guest navigate the staggering array of
services and options available:

Program coordinators need a unique blend of skills:

Ihey need to make the gucsfs entry into the environment

as easy as possible. Sometimes they need to probe and

connect with the guest. but Ihey also need to be very

practical and efficient in booking services. Tenure in

the job helps a lot. When you arc new and trying to

remember what the heck the code was for that one

service, yOll arc not really tuned in to what the guest is

telling you. YOll can't really connect with the guest.

Staffing the position was challenging, with
a lead time of six weeks of training before the
program coordinators could begin to interact with
guests and an estimated six months on the job for
them to become proficient in the position. Turnover
in the position was high, with the department
turning over an estimated 50 percent every year
and 20 percent of trainees not completing the
preliminary six weeks. Reflecting on the causes
of this high turnover, Marxer reasoned: "Right
now the program coordinator is not a highly paid
position. Paying them more would challenge
our entire compensation scheme. Moreover, how
many people want to make program coordinator
their career? It can be stressful; some guests don't
want to hear that 4:00 PM is prime time for a
massage and their preference is not available."

Program coordinators needed to be very
flexible and be able to think on their feet, as
every scheduling request could pose conflicts that
needed to be quickly and efficiently resolved.
When conflicts arose, coordinators tried to
satisfy the guest request, working in tandem with
therapists on their schedules and using waiting
lists, or they provided alternative options for the
customer to evaluate. With their schedule worked
out, guests were free to enjoy the many services
that Canyon Ranch had to offer and returned to
the program coordinators when they had changes
in their plans.
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Guests were provided with a daily schedule of
services they had signed up for-printed from CLS.
The service providers had individual vouchers,
also printed daily from CLS, for each guest who
would visit that day. The vouchers indicated the
name of the guest, the service they had booked,
and whether they were new or a returning guest.
At the scheduled time the guest would either
go to the Health and Healing Department or to
the Spa and Fitness locker room, depending on
the service. If they needed health and healing
services, they completed a short questionnaire and
then were greeted by the service provider, who
would introduce himself or herself, welcome or
welcome back the guest, and discuss any issues,
concerns, or preferences regarding the service.
Upon completion of the service, there was a brief
wrap-up session during which the service provider
would provide any suggestions and referrals for
other services before walking the guest back to
the reception area.

The experience in the spa was similar, with
the guest being walked to the therapist by a
locker room attendant. Any medical alerts or other
noteworthy issues (e.g., three months pregnant,
recent surgery) that had been noted by medical staff
or program coordinators appeared in the form of a
code, directly on the voucher. Before beginning,
the treatment therapist also introduced himself or
herself and discussed any issues or preferences
with the guest. Upon completion of the session, he
or she walked the guest back to the locker room.

The Future'

In early 2004, Canyon Ranch remaincd the
undisputed leader in the destination segment of
the spa industry. Yet, in the face of increasing
competition from within the industry as well as
from substitutes, Canyon Ranch executives were
constantly seeking ways to leverage this preeminent
position to extend the Canyon Ranch brand and to
maintain future dominance in the destination spa
segment. The challenge, as Mayersohn framed it,
was to grow the company by extending the brand
and by improving the performance of the existing



174 Module One IT (J1Il1 Busilles,., AdJ'(llllage

business units: "We must integrate our growing
array of products under one brand, making sure
that we continue to raise the level of consistency
among all our business units."

Each business unit was intent on improving the
level of customer service and personalization of
the Canyon Ranch experience. Canyon Ranch in
the Berkshires was at the forefront of this trend,
and its management was strongly committed to
providing an unparalleled standard of customer
service. Yet there existed no readily available
blueprint for how to improve on the "best-in­
the-business" spa expenence. Canyon Ranch

management was keenly aware of the potential
that customer data offered, as well as the risks
of not using it appropriately and with care.
A number of questions remained unanswered:
Should Canyon Ranch in the Berkshires develop a
clear customer relationship management strategy
and make it a cornerstone of its positioning as a
preeminent destination spa? If so, what should
this initiative look like? What was the value of the
substantial amounts of data generated during the
clIstomerexperience? Were there any opportunities
to use this data during prospecting? Or during the
customer stay? Or even after the stay?



Hoeing's e-Enahled Advantage

In 2004, Boeing was the world's largest aerospace com­
pany and, for decades, it had dominated the world's
commercial aviation market. But the airline industry
was reeling from simultaneous blows, including terrorist
attacks, rising fuel prices, consolidation, cost pressure,
and increasing competitive intensity. Every player in
the industry was struggling to survive. Boeing's main
rival, European-based Airbus, responded to these pres­
sures through massive investments from its European
government owners that enabled it to build planes to
compete head-on with Boeing and then to sell them at
lower prices. In 1999, Airbus outsold Boeing for the first
time in history and Standard & Poor's analysts stated
that there was no clear differentiation between Airbus
and Boeing planes. While airplanes had long depended

Case 1-4

Boeing"s e-Enabled Advantage
We're asking people at Boeing and in the industry to

do things differently. The biggest risks aren't technical;

they're cultural.

Scalf CarsOI/. Vice Presidel/I ~/'Sale.l", 2()()jI

In 2004, Boeing was one of the United States'
largest manufacturers, with nearly 160,000
employees and a net income of$I.87 billion. It was
the world's largest acrospace company, and, for
decades, had dominated the world's commercial

Copyright © 2006 President and Fellows of Harvard
College. Harvard Business School Case 807-011.
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(Washington State University) and Research Associates
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effective or ineffective management.
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1 Author interview, May 24, 2005.

on embedded IT for flight controls and operations, it
was not until United Airlines flew the first Boeing 777
in 1995, that a Boeing plane had an installed local area
network inside the aircraft that could provide real-time
information to flight crews, ground personnel, airline
executives, and passengers. By 2004, Boeing executives
believed that its "e-Enabled Advantage" would be the
source of differentiation and leadership for decades to
come. As you read the Boeing story, consider the follow­
ing questions: What steps did Boeing take in its journey
to build its e-Enabled Advantage? Is this a sustainable
advantage and, if so, for how long? What recommen­
dations do you have for Scott Carson, leader of the
company's e-Enabled Advantage initiatives and newly
named CEO of Boeing Commercial Airplane Company?

aviation market. But as the industry reached
maturity, Boeing's position in the market began to
change. In 1999, its main rival, European-based
Airbus, outsold Boeing for the first time, and
in 2003, it delivered more airplanes. Pressures
inlensi fied after the terrorist attacks of September
II, 200 I, which translated into rescheduled
airplane orders. Furthermore, airlines in the United
States-which made up a large part of Boeing's
customer base-were undergoing fundamental
changes as they focused on cost structure and
consolidation, and increasing operating efficiency
became a means for survival. The combination of
the industry downturn-catalyzed by the terrorist
attacks-and the underlying cost position
shortcomings of the industry caused several
airlines to either go bankrupt or be on the verge
of bankruptcy. Finally, confronted by a highly
successful competitor, Boeing faced yet another
challenge: differentiating its product. Industry

175
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analysts, noting that the market had matured,
offered as evidence the "increasing difficulty
in differentiating between Airbus and Boeing
planes."2

It was clear that Boeing needed to adapt to the
changing climate. In June 2003, Boeing unveiled
a new strategy that executives believed would
help its airline customers improve efficiency and
profitability and also differentiate its products in
the marketplacc. The idea was to take advantage
ofan "e-Enabled" operating environment in which
every aspect of an airline's and its suppliers'
and partners' operations would be integrated
through information technology. By providing
airplane information systems that could be better
networked with airline ground systems as well
as new products, services, and solutions within
the networked environment, Boeing could help
airlines operate more efficiently while also
creating preference for Boeing products and
services. While Boeing had long sold services
associated with its products, the company was now
formulating plans to become a broader services
provider by growing the services business around
its core products.

Tn 2004, the leadership of Boeing's commercial
airplanes division assembled a team to begin
analyzing how the new strategy would affect the
airlincs, how it would affect Boeing internally, and
how it might reposition Boeing in the marketplace.
The team presented its findings, and although the
new strategy would require great coordination
among different business units within Boeing, and
the transition into services wouldn't be easy, the
idea caught on quickly.

After about two meetings, there was general
concurrence that the new strategy was a key part
of Boeing's future success. At that point, Lou
Mancini, vice president of commercial aviation
services, appointed Chris Kettering to serve as
the program director. In February 2004, the key
players were assembled: Mancini, Kettering, and
Scott Carson, who was vice president of the
Connexion by Boeing™ business unit at the time.

, S&P, 2005, p. 24.

The team had broad support among leaders in
Boeing Commercial Airplanes (BCA) as thcy
cmbarked on this new strategy, but the biggest
challenges still lay ahead.

"It's one thing to come up with the answcrs, and
another to actually implement them," Kettcring
explained. "Getting e-Enabled operations to
work in an organization involves personalities, it
involves careers and culture."

The group met often to address the challenge
of translating ideas into processes. Carson's
main concern was breaking down the silos of
communication among the different business
units. How could they effectively communicate
the important points of the strategy, and then open
the forums for dialogue? Mancini's objective was
to integrate the strategy into each busincss unit
while continuing to run a profitable business.
Kettering was tasked with coordinating the entire
effort. How would the new strategy fit into cach
business unit? How could the broad, gcneral
ideas be translated into a blueprint, or a process
and technical architecture that each business unit
would follow? How could they create an integrated
message that would help get everyone-both
inside and outside Boeing-on board, and would
the initiative help transform the company and the
industry?

Company Background

In 1916, William Boeing founded an aircraft
manufacturing company in the Puget Sound
region of Washington State. Boeing, who had
made his fortune in the timber industry of the
Northeast, had moved to the West Coast in
1903-the same year the Wright Brothers made
their famous first flight-and became fascinated
with flying after he attended the 1910 Air Meet
in Los Angeles. Soon after, he began building
plancs as a hobby with Navy engineer Conrad
Westervelt. Their first plane, the B&W, named
for their initials, was a 27.5-foot seaplane that
had a top speed of 75 mph. Westervelt was
relocated to the East Coast before the plane was



completed, but Boeing stayed in Washington,
launching the Pacific Aero Products Company
(which he renamed, one year later, "the Boeing
Airplane Company"). His first customer was
the government of New Zealand, which used the
B&W for airmail and pilot training. Boeing's new
company really took flight, however, when the
Navy ordered 53 training sea planes as the United
States prepared to enter World War 1.3

Between World War I and World War fl, Boeing
grew to be one of the largest aircraft manufacturers
in the United States by supplying the military with
training and fighting planes, pioneering airmail
planes and routes, and developing early passenger
planes' During World War n, Boeing was "one
of the country's leading defense and space
contractors.'" The B-17 "Flying Fortress" and
B-29 "Super Fortress" bombers were an essential
military force,6 and the B-52, an eight-engine
bomber that made its debut in 1952, was later used
in the Vietnam War, the Persian Gulf War in 1991,
and in Afghanistan in 2001 7 The research and
development that took place during the war years
set the stage for the coming age of commercial
jetliners, which Boeing would dominate for the
remainder of the twentieth century.

In 1954, Boeing made its entry into commercial
aviation with the Boeing 707-a four-engine jetliner
based largely on the C-97 "StratofTeighter," a
military-tanker transport-which competed directly
with the Douglas DC-8. While Boeing's foray into
commercial aviation was risky at first (one major
airline president wondered at the time whether
Boeing was "in the commercial business to stay"'),
the success of the 707 eventually helped establish
Boeing as a leader in commercial aviation, which

3 International directory of company histories, 51. james

Press: Chicago.

4 Boeing Annual Report, 1990.

5 Eugene Rodgers, Flying High: The Story of Boeing and the
Rise of the Jetliner Industry (New York: The Atlantic Monthly
Press, 1996), p. 6.

6 International directory of company histories.

7 www.boeing.com. accessed March 2006.

8 Robert I. Serling, Legend and Legacy: The Story of Boeing
and Its People (New York: 51. Martin's Press, 1992), p. 137.
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until then had been dominated by the Douglas
Aircraft Company.' The 707 was followed by the
727 in 1962 and the 737 in 1967, and in 1968,
Boeing rolled out the 747-its flagship aircraft and
the largest civilian aircraft at the time.!O

In 1968, Thornton "T" Wilson became president
of the company and was immediately faced with
"impending disaster:"!! the Apollo project of the
1960s was drawing to a close; Congress had
pulled the plug on funding for development of the
Super Sonic Transport, which would have been the
country's first supersonic commercial jetliner; the
cyclical aviation industry was in a downturn; and
the 747 had unexpectedly high start-up costs1 2

Wilson was forced to cut Boeing's workforce from
105,000 to 38,000-a move that had a "profound
effect on the local economy," raising unemployment
in Seattle to 14 percent!3 and inspiring the now
famous billboard that read, "Will the last person
leaving Seattle turn out the Iights."!4

Ultimately, the layoffs were enough to save the
company, and, in the I970s, Boeing entered a
period of prosperity. With its brush with disaster
in mind, the company attempted to diversify.
Boeing employees embarked on a wide range of
projects--fTom irrigating an eastern Oregon desert,
to managing projects for the Federal Department
of Housing and Urban Development, to building
voice scramblers for police departments?!5 By the
1980s, however, Boeing had returned to its core of
building airplanes, adding the 757 and 767 to the
7-series and releasing upgraded versions of the 737.

Throughout the 1980s, Boeing was virtually
unrivaled in commercial aviation. Us two main
competitors, McDonnell Douglas in the United

9 International directory of company histories.

10 http://www.boeing.com/history/boeing. accessed
December 2005.

11 International directory of company histories.

12 http://www.boeing.com/history/boeing. accessed
December 2005.

13 International directory of company histories, St. James
Press: Chicago.

14 http://boeing.com/history/boeing/markets.htm I,
accessed December 2005.
15 Ibid.
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Statcs and Airbus in Europe, held less than half
of the market share combined, and neither had
a family of airplanes that could compete with
Boeing's versatile 7-series (see Exhibit IA).

The second half of thc 1980s and the early
1990s witnessed nearly unmitigated growth for
Boeing. Although the defense and space sectors
struggled as the U.S. government cut funding,
the commercial aviation division prospered. AIr
travel had been growing steadily since 1970,"
and Boeing broke its own sales records for six
years in a row, starting in 1985." In the 1980s
alone, Boeing reccived orders for more than 3,500
jetliners, which represented half of all jetliners
sold by Boeing since the first 707 order was
placed in 1956;" and in 1987, the 737 surpassed
the 727 as thc world's best-selling jetliner. 19 In
1989, Boeing announced plans to develop the next
airplanc in the 7-series, the 777, to be released m
1995.

By 1992, Boeing employed nearly 150,000
people and postcd net earnings of $1.55 billion"
(see Exhibit 2A). It was the country's Ieadmg
exporter and was considered one of the nation's
most admired companies. The company that
started as a merc hobby had become "the king of
the jet makers."21

Mature Market
Boeing. with its towering 60 percent share of the world's

commercial airliner market. appears to have reached the

pinnacle of its corporate might. Decay often follows.

bred by resistance to change and complacency. Could it

16 "Will Boeing's Tails Turn White?" The Economist, April
13,1991, p. 61.
17 Boeing Annual Report, 1990.

18 Boeing Annual Report, 1989.

19 Boeing Annual Report, 1987.

20 Boeing Annual Report, 1993.

21 Eugene Rodgers, p. 4.

22 Jonathan R. laing, "Restless in Seattle: Plane Builder
Boeing Prepares for Takeoff," Barron's National Business
and Financial Weekly, July 26, 1993, p. 8.

be that Boeing is fated to wither like 50 many other

once·\vorld·cl1l55 U.S. manufacturers?

BarlVII.\ NaliUlIllIBusilll'ss alld Fill(/I1Ciallll:'e,{~I: 19!)3.'··

In 1990, Frank Shrontz, Boeing's president
and CEO, wrote in the annual report that,
dcspitc the steady production increases ovcr
the last three years, "contingency plans [were]
in place to respond if market demand declines
significantly."" Shrontz's anticipation of a
downturn in the market was well tImed. Boemg
faced new challenges in the 1990s. The Gulf
War and an economic slowdown had put an
end to the decades-long growth in air travel. 24

Orders plunged, and Boeing's production
model, which dated back to WWII, when thc
company turned out 20 B-17s a day, was
incrcasingly sccn as a model of inefficiency,
earning the company the unnattering nickname
"The Lazy B."" FortI/lie declared 1994 to be
Boeing's "annus horribilis": "Earnings shrank
by nearly half, to $856 million, and Boeing
slashcd 9,300 employees from its payroll of
126,000."'" But simply shrinking the company
would not save Boeing. The company needed a
ncw strategy to revitalize its mature market. The
pacc of new airplanc technology was slowing
down and its competitors were catching up (see
Exhibits IBand 1C).

Airbus, which entered the market in 1970
as a consortium of European manufacturers,
made its first profit in 1991 (see Exhibit 2B).
Just three years earlier, the Economist wrote
thaI Airbus was "losing as much as $8 million
on each airliner it sells."17 But Airbus stayed
afloat with the help of significant government
subsidies toward the development of new
aircraft-subsidies that Boeing and McDonnell

2) Boeing Annual Report, 1990.

24 Jonathan R. Laing, p. 8.

25 Shawn Tully, "Boeing: Is 'the lazy B' a Bad Rap?"
Fortune, January 25, 1993, p. 10.

26 Alex Taylor Ill, "Boeing: Sleepy in Seattle:' Fortune,
August 7,1995, p. 92.

2J Economist, January 30, 1988, p. 50.



Case 1-4 Boeing :\. e-Enahfcd Admlllag(' 179

EXHIBIT lA Boeing Aircraft

Source: ,,\\\\.boclllg.com

Model Versions Range Capacity First in Details
Service

707 120, 320 5,681km- 141-189 October First successful commercial jet;
9,913km 1958 replaced propeller planes.

727 1001C, 200/F 2,750km- 141-189 February First 80eing jet with completely
4,020km 1964 automated flight controls.

737 100, 200/C/ 5,645km- 110-177 February Best-selling commercial aircraft in
Adv, 300-800, 6,235km 1968 history.
900/ER

747 100-300, 400/ 13,570km- 416 January World's first jumbo jet, largest
ER/F 14,038km 1970 commercial aircraft for over 30 years.

Boeing's most profitable plane.

757 200/F/M, 300 6,287km 243-280 January Pioneered digital and electronic display
1983 systems on flight deck. High fuel

efficiency, low noise levels, able to do
both short- and long-haul trips.

767 200/ER, 300/ 12,220km 181-245 September First twin~engine airplane to achieve
ER/F, 400/ER 1982 180-minute Extended Twin-Engine

Operations (ETOPS) approval, allowing
trans-Atlantic and trans-Pacific flights.

777 200/ER/LR, 9,640km- 301-368 June 1995 Most technologically advanced plane
300/ER/F 16,890km and first to be designed completely

using CAD programs.

717 200 2,645km- 106 October Most efficient plane for short-haul
3,815km 1999 flights.

787 14,800km- 200-300 Expected Majority of the primary structure will
15,741 km 2008 use composite materials, and will be

up to 20% more efficient than existing
planes. May incorporate airplane
health monitoring systems and other
e-Enabled services.
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EXHIBIT 1B AirbusAircraft

Source: Adapl<:d from \\\H\"lIfbll~.<:om

Model Versions Range Capacity First in
Service

A300 82,84 7,500km 266 May 1974

A310 9,600km 220 May 1983

A320

A330

A340

A380

A318, A319,
A320, A321

200, 300

200,300,
500, 600

A380F

5,600km 185

10,500km 335

13,900km 380

15,000km 555

March
1988

December
1993

January
1993

April 2005

Details

Introduced weight-saving composite materials.

Uses composite materials in primary
structures, including fin. First commercial
aircraft to have drag reducing wing tips.

Full digital, computer-driven controls and
sidestick controller. Establishes common
systems across its fleet.

Entry into service of the A330 and A340 in the
same year established "Mixed Flying Fleet,"
whereby pilots certified to fly one fly-by-wire
Airbus aircraft could easily switch to another,
due to the airplanes' commonality,

First four-engine Airbus.

World's largest commercial jet. Twenty-five
percent composite materials.

EXHIBIT 1C Ail'bus and Boeing Orders and Deliveries

Sourcc: Adaptcd from www,bocing.com and www.airbUSCOIll

Airplane Orders
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EXHIBIT 2A Boeing Income Statement ($ millions)

Source: n,Onl"On rmallcia1. Global Vamagc. accc)scd Janunry 2006.

Dec86 Dec90 Dec91 Dec92 Oec93 Dec94 Dec95 Dec96 Oec97 Oec98 Dec99 DecOO DecOl Dec02 Dec03 Dec04 DeeOS

Sales 16,341.0 27,595.0 29,314.0 30,184.0 25,438.0 21,924.0 19,515.0 22,681.0 45,800.0 56,154.0 57,993.0 51,321.0 58,198.0 54,069.0 50,485.0 52,457.0 54,845.0
Cost of Goods Sold 13,885.0 23,355.0 23,826.0 24,105.0 19,959.0 16,801.0 15,293.0 18,062.0 39,186.0 49,077.0 49,884.0 42,453.0 47,406.0 44,303.0 42,693.0 43,550.0 44,346.0
Gross Profit 2,456.0 4,240.0 5,488.0 6,079.0 5,479.0 5,123.0 4,222.0 4,619.0 6,614.0 7,077.0 8,109.0 8,868.0 10,792.0 9,467.0 7,617.0 8,907.0 10,499.0

Selling, General &.
Administrative Expense 1,363.0 2,032.0 2,708.0 3,078.0 2,763.0 2,830.0 2,287.0 2,274.0 4,111.0 3,888.0 3,385.0 3,776.0 4,325.0 4,173.0 4,419.0 5,536.0 6,433.0

EBITDA 1,093.0 2,208.0 2,780.0 3,001.0 2,716.0 2,293.0 1,935.0 2,345.0 2,503.0 3,189.0 4,724.0 5,092.0 6,467.0 5,294.0 3,198.0 3,371.0 4,066.0
Depreciation &.
Amortization 463.0 678.0 826.0 961.0 1,025.0 1,142.0 1,033.0 991.0 1,458.0 1,622.0 1,645.0 1,479.0 1,750.0 1,182.0 1,099.0 1,125.0 1,503.0
OperaUng Profit 630.0 1,530.0 1,954.0 2,040.0 1,691.0 1,151.0 902.0 1,354.0 1,045.0 1,567.0 3,079.0 3,613.0 4,717.0 3,950.0 1,748.0 2,246.0 2,563.0

Interest Expense 27.0 28.0 57.0 133.0 189.0 217.0 216.0 203.0 573.0 518.0 512.0 527.0 730.0 801.0 873.0 790.0 653.0
Non-Operating Adj. 425.0 470.0 307.0 349.0 319.0 209.0 274.0 212.0 587.0 348.0 307.0 451.0 302.0 -15.0 560.0 507.0 909.0
Special Items 0.0 0.0 0.0 0.0 0.0 0.0 -600.0 0.0 -1,400.0 NA 450.0 -538.0 -725.0 46.0 -885.0 -3.0 NA

Pretax Income 1,028.0 1,972.0 2,204.0 2,256.0 1,821.0 1,143.0 360.0 1,363.0 -341.0 1,397.0 3,324.0 2,999.0 3,564.0 3,180.0 550.0 1,960.0 2,819.0

Total Income Taxes 363.0 587.0 637.0 702.0 577.0 287.0 -33.0 268.0 -163.0 277.0 1,015.0 871.0 738.0 847.0 -185.0 140.0 257.0
Discontinued Operations 665.0 1,385.0 1,567.0 552.0 1,244.0 856.0 393.0 1,095.0 -178.0 1,120.0 2,309.0 2128.0 2827.0 492.0 718.0 4872.0 2,572.0
Net Income 665.0 1,385.0 1,567.0 552.0 1,244.0 856.0 393.0 1,095.0 -178.0 1,120.0 2,309.0 2,128.0 2,827.0 492.0 718.0 1,872.0 2,572.0

Available for Common 665.0 1,385.0 1,567.0 1,554.0 1,244.0 856.0 393.0 1,095.0 -178.0 1,120.0 2,309.0 2,128.0 2,826.0 2,319.0 718.0 1,820.0 2,562.0

EPS {Primary)-E;o;c1. Extra
Items & Disc Op. 1.0 2.0 2.3 2.3 1.B 1.3 0.6 1.6 -0.2 1.2 2.5 204 3.5 2.9 0.9 2.3 3.26

EPS (Fully Diluted)-Incl.
Extra Items & Disc Op. 1.0 2.0 2.3 O.B 1.B 1.3 0.6 1.6 -0.2 1.1 2.5 2.4 304 0.6 0.9 2.3 3.2

Dividends per Share 0.3 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.7 0.7 0.7 O.B

ROA{%) 6.0 9.5 9.9 B.6 6.1 4.0 1.B 4.0 -0.5 3.1 604 5.1 5.B 404 104 304 4.3
ROE (%) 13.8 19.9 19.4 19.3 13.8 B.B 4.0 10.0 -1.4 9.1 20.1 19.3 26.1 30.1 B.B 16.1 23.2
Markel Value CUSS Mil.) 7,929.2 15,589.7 16,296.5 13,619.2 14,711.0 16,021.3 26,957.3 36,994.2 47,639.2 32,596.7 38,725.0 58,637.6 30,945.4 26,370.3 33,721.1 43,465.9 56,702.3
Book Value (USS Mil.) 4,826.0 6,973.0 8,093.0 8,056.0 8,983.0 9,700.0 9,898.0 10,941.0 12,953.0 12,316.0 11,462.0 11,020.0 10,825.0 7,696.0 8,139.0 11,286.0 11,059.0
Market to Book Ratio 1.6 2.2 2.0 1.7 1.6 1.7 2.7 304 3.7 2.6 lA 5.3 2.9 lA 4.1 3.9 5.1

(continued)



EXHIBIT 2A Boeing Balance Sheets ($ millions) (Collti"ued)

Dee86 Dec90 Dec91 Dec92 Dec93 Oec94 Dec95 Dec96 Dec97 Dec98 Dec99 DeeOO DecOl Dec02 Dec03 Dee04 DeeOS

Assets

Cash and Equivalents 4,172 3,326 3,453 3,614 3,108 2,643 3,730 5,258 5,149 2,462 3,454 1,010 633 2,333 4,633 3,523 5,966

Net Receivables 1,201 2,057 2,099 1,657 1,833 1,914 1,675 2,138 3,382 4,069 4,252 5,923 6,209 6,296 5,571 5,269 5,613
Inventories 3,105 3,332 3,277 2,701 3,434 4,979 6,933 6,939 8,967 8,349 6,539 6,794 6,920 6,184 5,338 4,247 7,940

Current Assets-Other 0 55 0 115 800 878 840 745 1,765 1,495 1,467 2,137 2,444 2,042 1,716 2,061 2,449

Current Assets-Total 8,478 8,770 8,829 8,087 9,175 10,414 13,178 15,080 19,263 16,375 15,712 15,864 16,206 16,855 17,258 15,100 21,968

Gross PPE 5,247 9,711 " ,342 13,181 14,347 14,604 14,758 14,986 21,435 23,276 23,280 25,178 25,812 27,326 27,694 21,405 NA
Accumulated Depreciation 2,931 4,633 5,196 5,737 6,364 7,055 7,614 7,915 11,253 11,976 12,270 12,556 12,791 13,371 13,718 12,962 NA
Net PPE 2,316 5,078 6,146 7,444 7,983 7,549 7,144 7,071 10,182 " ,300 11,010 12,622 13,021 13,955 13,976 8,443 8,420
Intangibles 0 NA NA 0 0 0 0 2,478 2,395 2,312 2,233 5,214 6,443 3,888 2,948 2,903 2,799
Other Assets 274 743 809 2,616 3,292 3,500 1,776 2,625 6,184 6,685 7,192 8,328 12,673 17,644 18,853 27,517 26,871

Total Assets 11,068 14,591 15,784 18,147 20,450 21,463 22,098 27,254 38,024 36,672 36,147 43,504 48,978 52,342 52,986 53,963 60,058

liabilities
Debt Due in 1 Year 14 4 4 21 17 6 271 13 608 650 480 538 1,321 1,814 1,144 1,321 1,189
Notes Payable 0 0 0 0 0 0 0 0 123 219 272 694 78 0 0 0 0
Accounts Payable 1,716 2,586 2,335 2,869 2,731 3,207 3,017 3,554 5,609 5,263 4,909 5,040 4,793 4,431 3,822 4,563 16,513
Other Current liabilities 5,504 5,947 5,491 4,247 4,788 4,676 5,501 6,672 9,966 9,616 10,416 14,961 18,184 18,516 18,375 20,502 10,486
Total Current liabilities 5,659 7,132 6,276 6,140 6,531 6,827 7,415 8,642 14,152 13,422 13,656 18,289 20,486 19,810 18,448 20,835 28,188

long-Term Debt 263 311 1,313 1,772 2,613 2,603 2,344 3,980 6,123 6,103 5,980 7,567 10,866 12,589 13,299 10,879 9,538
Deferred Taxes 219 161 102 0 0 51 0 0 0 0 172 0 177 0 0 1,090 2,067
Investment Tax Credit 101 14 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Other liabilities 0 0 0 2,004 2,148 2,282 2,441 3,691 4,796 4,831 4,877 5,152 5,989 12,247 13,149 9,873 9,206

Equity
Preferred Stock 0 0 0 175 175 0 0 0 0 0 0 0 0 0 0 0 0
Common Stock 776 1,746 1,746 1,746 1,746 1,746 1,746 1,802 5,000 5,059 5,059 5,059 5,059 5,059 5,059 5,059 5,061
Capital Surplus 562 581 583 418 413 586 615 1,951 1,090 1,147 1,684 2,693 1,972 2,141 2,880 3,420 4,371
Retained Earnings 3,497 4,840 6,064 6,276 7,180 7,696 7,746 8,447 8,127 8,666 10,481 12,081 13,855 10,217 10,262 13,640 15,498
less: Treasury Stock 9 19. 300 38. 356 328 209 1,259 1,264 2,556 5,762 8,813 10,061 9,721 10,062 10,833 13,871
Common Equity 4,826 6,973 8,093 8,056 8,983 9,700 9,898 10,941 12,953 12,316 11,462 11,020 10,825 7,696 8,139 11,286 11,059

Total Equity 4,826 6,973 8,093 8,231 9,158 9,700 9,898 10,941 12,953 12,316 11,462 11,020 10,825 7,696 8,139 11,286 11,059

Totalliab. and Equity 11,068 14,591 15,784 18,147 20,450 21,463 22,098 27,254 38,024 36,672 36,147 42,028 48,343 52,342 53,035 53,963 60,058



EXHIBIT 2A Boeing Cash Flow Statement (Continued)

Dee86 01"(90 Dec91 Dec92 Dec93 Dec94 Dec95 Dec96 Dec97 Dec98 Dec99 DecOa DecOl Dec02 Dec03 Dec04

Indirect Operating Activities

Income before Extraordinary Items 665 1,385 1,567 1,554 1,244 856 393 1,095 -'78 1,'20 2,309 2,128 2,826 2,319 718 1,820
Depreciation and Amortization 463 678 826 961 1,025 1,142 1,033 991 1,458 1,622 1,645 1,479 1,750 ',497 ',468 1,509
Extraordinary Items and Disc.
Operations 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Deferred Taxes 297 -118 95 -26 -536 NA NA NA 0 0 0 0 0 0 0 NA
Equity in Net Loss (Earnings) -17 -5 1 -13 -1 3 NA 0 0 NA NA NA NA NA NA NA
Sale of Property, Plant and Equip.
and Sale of Investn'lf'nts-loss
(Gain) NA -74 0 0 0 0 0 0 0 0 -87 -34 -21 --44 -7 -23
Funds from Operations 0 0 0 0 0 0 600 133 1,301 153 281 886 420 492 ',674 1,635
Receivables-Decrease (Increase) NA -534 ·141 635 -187 -49 194 243 -251 -'67 -225 -768 342 ·155 357 -241

Inventory-Decrease (Increase) NA 1,585 55 NA -733 -1,545 -1,954 250 -1,008 618 2,030 1,097 -1. 1,510 351 611
Income Taxes-Accrued-Increase NA 227 -453 206 202 -117 37 -.4 -451 '" 462 421 -762 905 NA NA
(Dec.)
Other Assets and Liabilities-Net NA 192 -516 45 203 787 763 -395 1,229 -1,124 ·191 733 -722 -2,149 -680 .1,854
Change
Operating Activities-Net Cash Flow NA 3,336 1,434 3,362 1,217 1,077 1,066 2,223 2,100 2,367 6,224 5,942 3,814 4,375 3,881 3,458

Investing Activities
Investments-Increase 0 NA NA 1,140 1,560 975 1,239 420 1,889 2,660 2,398 2,571 5,073 3,595 2,291 4,142
Sale of Investments NA 0 0 50 626 770 2,638 1,482 1,030 1,418 1,842 1,433 1,297 1,040 1,497 1,400
Short-Term Investments-Change NA 0 623 ·388 137 NA NA NA NA NA NA NA NA NA NA NA
Capital Expenditures 795 1,586 1,850 2,160 1,317 795 629 762 1,391 1,584 1,236 965 1,189 1,001 741 978
Sale of Property, Plant and 0 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Equipmenl
Acquisitions 57 16 0 0 0 0 0 NA NA 0 0 5,727 22 22 -289 34
Investing Activities-Other NA 171 -3 -19 8 0 0 0 0 0 359 169 152 157 186 2,385
Investing Activities-Net Cash Flow NA ·1,431 -1,230 -3,657 -2,106 -1,000 770 300 -2,250 -2,826 -1,433 ·7,628 .-4,714 -3,421 -1,060 -1,369

Financing Activities
Sale of Common and Preferred
Stock 13 27 23 35 23 26 146 214 NA NA NA NA NA NA NA NA
Purchase of Common and Preferred
Stock 30 156 127 109 0 0 0 891 141 1,397 2,937 2,357 2,417 0 0 752
Cash Dividends 186 328 343 340 340 340 342 379 557 564 537 504 582 571 572 648
long-Term Debt-Issuance 247 15 993 482 837 0 6 NA 232 811 437 2,687 4,567 2,814 2,042 0
long-Term Debt-Reduction 12 0 0 0 0 21 0 822 867 693 676 620 1,124 1,564 2,024 2,208
Current Debt-Changes NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Financing Activities-Other NA 0 0 0 0 0 0 0 434 65 93 136 7. 67 33 90
Financing Activities-Net Cash Flow NA -442 546 68 520 -335 ·190 .1,878 -899 ·1,778 -3,620 -658 523 746 -521 -3,518



EXHIBIT 2B Airbus Income Statement ($ millions)

Source: Thol11son Flllanci;LI, Glob<ll \'antagc. Accessed January 2006.

Dec94 Dec95 Dec96 Dec97 Dec98 Dec99 DecOO DecOl Dec02 Dec03 Dec04 DeeDS

SalesfTurnover (Net) + Operating
Revenues-Other 8,771.0 9,875.9 9,951.1 9,660.6 9,316.4 13,757.7 17,951.5 27,573.6 28,268.3 34,100.6 39,502.4 40,352.82

Operating Expense 8,249.6 9,343.3 9,435.6 9,170.3 8,974.8 12,861.9 16,497.0 22,135.5 25,885.0 30,967.0 34,812.3

Depreciation and Amortization-Total 490.9 404.5 371.6 307.4 272.2 384.1 1,291.8 3,187.3 2,232.1 2,080.0 2,016.1

Operating Income 30.5 128.2 143.9 182.9 69.4 511 .7 162.6 2,250.8 151.3 1,053.6 2,674.0

Interest and Related Expense 343.3 360.3 257.9 163.5 153.7 176.9 38.8 209.5 573.9 745.8 779.8

Amortization 490.9 404.5 371.6 307.4 272.2 384.1 1,291.8 3,187.3 2,232.1 2,080.0 2,016.1

Operating Income 30.5 128.2 143.9 182.9 69.4 511.7 162.6 2,250.8 151.3 1,053.6 2,674.0

Interest and Related Expense 343.3 360.3 257.9 163.5 153.7 176.9 38.8 209.5 573.9 745.8 779.8

Non-Operating Income/Expense 209.7 -105.7 221.4 191.2 239.9 -193.2 -1,180.9 -249.8 599.4 475.3 465.2

Pretax Income -103.1 -337.9 107.4 210.6 155.7 141.6 ·1,057.1 1,791.5 176.8 783.1 2,359.4 2,990.54

Appropriations to Untaxed Reserves 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Income Taxes-Total -0.2 -29.9 3.3 -3.1 -25.8 66.3 -243.9 578.4 428.3 536.4 825.8

Minority Interest -9.4 -92.5 -38.9 0.9 19.2 25.5 21.3 -15.2 31.2 74.7 252.5

Net Items-Total 6.3 18.7 15.8 30.5 13.8 -17.2 0.0 0.0 0.0 0.0 0.0

Income Before Extraordinary Items -87.2 -196.8 158.8 243.3 176.1 32.5 -834.4 1,228.4 -282.7 172.0 1,281.1 2,017.287
Extraordinary Items 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dividends-Total 0.0 0.0 0.0 0.0 0.0 32.8 0.0 0.0 0.0 0.0 0.0

Ratios

ROA(%) NA -1.4 1.2 2.0 1.3 0.2 -3.0 3.0 -0.6 0.3 1.7
ROE (%) -11 .9 -32.8 21.8 27.8 15.7 2.0 -8.7 14.0 -2.1 0.8 5.6
Return on Average Equity (%) NA -29.6 23.9 30.3 17.6 2.4 -14.8 13.3 -2.5 1.0 5.9
Capitalization Ratio (%) NA 4.8 5.1 6.5 7.3 8.2 17.0 22.5 23.6 28.3 29.4



EXHIBIT 2B Airbus Balance Sheet ($ millions) (Continued)

Dec94 Dec95 Dec96 Dec97 Dec98 Dec99 DeeOa DecOl Dec02 DeeOJ Dec04 DeeDS
Assets
Cash and Short-Term Investments 1,863.1 1,942.4 1,564.0 1,797.7 1,943.6 2,852.4 7,437.5 7,152.3 6,507.6 9,926.8 12,478.7
Accounts Receivable/Debtors~ Total 4,093.5 4,388.4 3,902.5 3,634.9 4,431.2 5,161.2 5,605.9 6,959.1 9,834.9 6,262.2 8,917.4
Inventories/Stocks~Total 4,422.1 4,114.2 4,097.0 3,665.8 5,305.9 5,717.4 1,953.7 2,198.3 2,834.0 4,134.9 4,178.1
Current Assets-Other 938.8 952.3 912.0 892.3 1,137.5 1,153.7 4,296.2 4,481.2 4,153.3 16,380.7 16,905.4
Current Assets-Total 11,317.5 11,397.3 10,475.4 9,990.8 12,818.3 14,884.8 19,293.3 20,791.0 23,329.7 36,704.6 42,479.6

Fixed Assets (Net)-Total 4,678.7 5,289.0 4,845.6 4,379.4 5,148.2 5,485.6 11,773.1 14,619.0 18,435.4 24,636.6 29,532.2 19,415.5
Investments-Permanent Subsidiaries 302.8 368.5 387.8 389.8 305.4 127.0 0.0 1,114.7 1,399.1 2,068.1 2,361.5
Investments and Advances-Other 186.6 140.7 127.9 154.1 532.0 407.5 4,327.1 3,093.1 3,717.7 3,138.7 3,195.8
Intangible Assets 113.9 82.4 78.3 89.4 105.1 435.8 7,665.7 9,427.2 10,274.7 , 2,224.4 13,598.3
Assets-Other 26.4 14.5 9.8 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Assets-Total 13,674.0 13,806.3 12,648.6 12,018.6 15,386.3 17,625.8 38,909.6 43,374.4 49,751.6 68,571.9 79,169.7 83,033.18

Liabilities
Short-Term Borrowings-Total 781.2 985.0 286.0 438.7 363.9 532.1 861.9 1,301.7 1,243.8 1,233.3 978.3
Accounts Payable/Creditors-Trade 3,289.2 3,407.1 3,347.7 3,043.0 3,614.6 4,220.8 4,007.0 4,866.8 5,321.5 6,452.7 7,962.2
Current Uabilities-Other 4,663.7 4,537.1 4,751.0 4,692.4 6,408.7 7,516.4 10,434.3 12,099.2 13,609.3 17,371.8 20,695.0
Current Uabilities-Total 8,734.1 8,929.2 8,384.7 8,174.1 10,387.2 12,269.3 15,303.2 , 8,267.7 20,174.6 0.0 29,635.5

Provision-Deferred Taxes 20.6 0.4 0.0 0.2 12.7 14.5 1,059.0 717.6 2,113.9 4,620.4 5,617.0
Long-Term Debt 2,511.4 2,287.8 1,841.8 1,515.2 1,571.8 1,646.2 4,563.7 4,485.7 3,979.1 4,778.0 5,986.6
Minority Interest 319.3 253.8 212.4 185.5 204.8 200.2 207.5 497.7 1,428.5 2,747.8 3,220.2
Reserves-Untaxed 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Liabilities-Other 1,356.6 1,735.0 1,480.7 1,267.5 2,086.6 1,879.1 8,153.0 10,611.4 8,657.2 11,003.7 11,648.5
Liabilities-Total 12,942.1 13,206.1 11 ,919.6 11,142.4 14,263.1 16,009.3 29,286.4 34,580.2 36,353.3 48,207.6 56,107.8

Shareholders' Equity 731.9 600.2 729.0 876.2 1,123.2 1,616.5 9,623.2 8,794.2 13,398.3 20,364.3 23,061.9 16,400.19

(continued)



EXHIBIT 28 Airbus Cash Flow Statement ($ millions) (Comillued)

Dec94 Dec95 Dec96 Dec97 Oec98 Dec99 DecOa DeeOl Dec02 DeeOJ Dec04

Indirect Operating Activities
Income before Extraordinary Items -96.6 -289.3 119.9 244.2 195.3 58.1 -834.4 1,228.4 -282.7 172.0 1,281.1
Depreciation and Amortization 408.7 638.0 125.5 219.5 429.4 613.3 1,035.9 3,187.3 2,616.9 2,687.7 2,016.1
Extraordinary Items 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Deferred Taxes 0.0 0.0 0.0 0.0 0.0 0.0 -641.3 97.6 241.1 -156.2 667.9
Sale of Fixed Assets and Sale of
Investments-Oisposables·(Gain)-Loss -26.2 16.9 -11.1 -39.6 -189.3 -302.3 44.4 NA NA -310.1 -119.4
Provisions 0.0 0.0 0.0 0.0 0.0 0.0 1,387.9 42.1 -798.9 278.4 -294.8
Reserves 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Funds from Operations-Other 757.3 798.9 829.0 746.7 839.6 0.0 0.0 -2,144.3 -47.3 297.6 -248.7
Accounts Receivable/ Debtors-Dec. (Inc.) 277.6 31.9 321.3 -118.2 -670.3 -224.4 NA -800.4 846.1 190.1 -501.2
Inventories/Stocks-Dec. (Inc.) 342.3 444.6 -16.6 64.2 -251.8 -411.9 NA -586.4 259.0 181.1 350.7
Assets and liabilities-Other (Net Change) 16.4 -57.2 -121.6 -56.8 33.3 4.2 NA 702.8 -213.7 1,782.4 1,890.5
Operating Activities-Net Cash Flow 1,703.0 1,225.2 1,685.5 1,412.0 715.3 905.1 2,385.0 2,377.9 2,520.4 5,329.0 6,234.9

Investing Activities
Investments-Increase 132.6 58.2 57.9 166.5 368.8 159.2 NA 1,330.4 1,072.1 0.0 599.5
Investments-Decrease 0.0 0.0 0.0 0.0 0.0 0.0 NA 761.0 802.6 470.8 611.9
Short·Term Investments NA NA NA NA NA NA NA 0.0 -249.6 380.2 12.4
Capital Expenditures 208.4 296.9 357.5 399.7 371.2 554.6 1,428.6 1,966.1 2,187.6 3,339.6 4,568.3
Sale of Fixed Assets-Tangible NA NA NA NA NA NA NA NA NA NA NA
Acquisitions 0.0 0.0 0.0 0.0 0.0 0.0 -2,468.1 NA NA NA 124.4
Investing Activities -701.9 -707.6 -678.4 -593.3 -653.5 0.5 0.0 141.5 -561.6 -1,506.3 -176.6
Investing Activities-Net Cash Flow -982.2 -969.4 -896.4 -914.7 -874.3 -139.5 1,489.6 -2,034.1 -3,041.3 -3,932.6 -4,662.8

Financing Activities
Purchase of Common &: Preferred Stock 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Equity Stock-Addition 367.4 2.0 13.7 0.0 0.0 0.0 1,423.0 18.8 15.1 23.8 53.5
Cash Dividends 0.7 2.2 0.0 0.0 0.0 0.0 28.6 361.7 381.0 271.6 477.6
Taxation 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Current Debt-Change -50.2 -16.5 -544.0 177.8 -87.1 0.0 0.0 NA NA NA NA
Financing Activities-Other -0.7 2.2 -11.7 -12.4 -217.3 0.0 -14.8 199.7 -2.8 9.1 0.0
Financing Activities-Net Cash Flow -76.6 -363.5 -1,091.0 -29.5 -429.1 160.5 1,284.4 -606.1 -1,368.0 964.2 64.7
Exchange Rate Effect 0.0 0.0 0.0 0.0 0.0 0.0 5.5 12.5 -77.5 -93.9 -2.5
Cash and Cash Equivalents-Inc. (Dec.) 661.4 -89.1 -267.5 460.6 7.1 926.0 5,164.5 -249.8 -1,966.4 2,266.7 1,634.3

Direct Operating Activities
Income Taxes Paid NA NA NA NA NA NA NA 465.6 300.6 433.4 375.6
Interest Paid (Net) NA NA NA NA NA NA NA 299.9 384.8 351.9 456.5



Douglas long contended gave Airbus an unfair
advantage. 1

!'

Most analysts believed that the airplane
manufacturer segment of the industry was about to
enter an era of unprecedented price competition, "one
that would lead Boeing to disaster unless it drastically
cut costS."29 The fate of the country's other onee­
great manufacturers, such as IBM and GM, loomed
large: "It could happen to us if we don't do things
differently," said Shrontz.30 IBM's leaders saved the
company from the brink of disaster. Could Boeing's
leaders save the company before disaster struck?

New Leadersnip., New Vision

In a year filled with big events and changes, one of

the biggest was this: We Slopped thinking of ourselves

asjust an aerospace manufacturer and began to think

of ourselves in a much broader way as a provider of

integrated products and services to all of OUf cLlstomers.

Phil COl/dil. President and CEO. /999J1

28 In 1992, the U.S. government and the European
community reached a bilateral agreement that capped
direct government support to Airbus for the development
of new aircraft-or "launch aid"-at 33% of nonrecurring
costs. (Previous Airbus projects had received up to 100%
of the financing in the form of favorable government
loans.) The agreement also stipulated that neither Airbus
nor Boeing could receive annual "indirect" support
(benefits to commercial activities stemming from
government contracts) in excess of 4% of its annual
civil turnover. But Airbus continued to pressure Boeing
and, in the early 1990s, expanded its family of aircraft
with the release of the A330 and the A340 in 1993.
Demand for Airbus planes increased. In 1999, Airbus
surpassed Boeing in orders and, in 2003, it surpassed
Boeing in deliveries. In 2004, the U.S. government
reignited the subsidies dispute. Robert Zoellick, the U.S.
trade representative, argued that Airbus's success should
disqualify it from further government subsidies, and said
that: "If there were ever justification in 1992 or earlier
for [financing] a start-up, that has long been overcome."
(Source: Boeing press conference, July 8, 2004.) Upon
learning that Airbus planned to use launch aid to develop
a midsize aircraft that would compete with Boeing's
planned 787, the United States withdrew from the 1992
agreement and both sides filed complaints with the
World Trade Organization. (Source: Author interview,
February 22, 2006.)
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In 1996, Shrontz retircd as CEO and was succeeded
by Phil Condit, a 30-year Boeing vetcran who had
been the company's president since 1992. Condit
recognized that in the face of stiff competition
and the cyclical nature of the industry, Boeing
could not survive on selling airplanes alone. He
acknowledged early in his term that he may be
"Boeing's first CEO not to roll out a new aircraft
during his tenure.")2 Instead, Condit launched
the company's transformation into "a more agile,
geographically diverse, more broadly based company
less dependent on the highly cyclical commercial
jetliner market."33 Condit wrote in the 1996 annual
report that Vision 2016 called for Boeing to become
"an integrated aerospace company and a global
enterprise, designing, producing, and supporting
com111ercial airplanes, defense systems, and defense
and civil space systems" by its 100th anniversary in
2016 (see Exhibit 3).34 Boeing's Vision 2016 was
centered on three strategic initiatives: Run a healthy
core business, leverage strengths into new products
and new services, and open new frontiers.

Run a Healthy Core
Just a decade ago, our profile looked very dilTcrent,

and we were a company that was dependent on a very

cyclical cOlllmercial airplane market. We were 80 percent

commercial airplanes and only 20 percent defense and

other business ... Fortunately, we look very different,

and today your company is a billion-dollar~a-week

company with a better-balanced portfolio mix.

Phil Condit. 2()()JlI

In the 1990s, Boeing's core-which had always
been a mix of commercial and defense work~was
heavily weighted towards commercial aviation,
leaving the company vulnerable to the industry's
cycles. In his self-described "momentous" first
year, Condit attempted to restore the balance: 111

29 Shawn Tulley, "Can Boeing Reinvent Itself?" Fortune,
March 8, 1993, p. 66.

30 Ibid., p. 66.

31 Boeing Annual Report, 1999.

32 Eugene Rodgers, p. 464.

33 Paul C. Proctor, "Boeing Ascendant," Frontiers, May 2002.

34 Boeing Annual Report, 1996.

35 Address to Shareholders, Chicago, April 28, 2003.
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EXHIBIT 3 Vision 2016

Source: Cornpnny dOCUmC]11S.
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A diverse and involved te:tm
\'1;'.. y;lIue the skills, strengths and JX"ripeet lyes of our di~'l'rseH.'am.
Wl" will fostl'r n partlciprnor)" ,",orkpbcc lh~t !'nab!!', propl!' 1Of:l"t
lll\'ol\"t'd In maklllt:"decislon~abOUI th('lT wMk that aa-'ance- our
COlln11011 busille~s obJeetly{'s.

Good corporate citizenship
We \'illl prm'lde a safe workplac.:' and protrtt tho:- C'!lYlflJllffielU, W{,
\'illl promute the heallh and WI'II.bclll!'ot BO(-ing propl.. and their
lallulies. \~'I' \'illl work ...·ilh our communlti('~by \"oIUlUti'rlllg and
financially supportllll:'l.'(!ucation and mht'r worth)' cause!.

Enhancing sh:treholder value
Our bUilness must produce a profIt. :lIld we lnu~t jl:l'ller:lle .lll*rlor
relurns Oil lite assets em fUst{'(\ 10 liS by our sh,l{.>holdrfs, We will
ensun' our success by latisl)'injrour cr;stomers and lncrea~i~
,hateholdl'r ~·alur.

People working together
W", reCQ[\lliT.r that OIlT Itrength and our compl,"[ itivl' ad.... ant:lfe il_
and ;J.1ways will be' _ pwpk Wl'will contmuall)·I",arn. and sharI.'
ldl'aSalld kn(J',;'I",dge, Wl'wilJ encoura{:l'cooperaIl\"(,.,rfons at I'\'{'I)'

1('\'el and aeros! all acrlvltic~ in our compan)'.

lean enterprise
Our {'mire cmi.'rprilt' wiU b.. a l('aJl 0per3lton, chanL"tt'rized bj."
the ('fficl('l\( me ofas\('ls. h~b lnventO!}" turns. e;(ct'U('llt supplier
maJlagenwlU. short cydi' [un..". high 'Illalll)' 311t! lOY. tr:llls.:l("tion
COltS

Integrity
\V",wtll alwaystakethl"h1eh road b)' prncucUl[.(!h.. hl@l~t ethICal
lilmdanb alld 11)' hOl10rlnp:our commil 1Ill."nts. V;'e will take personal
rt'SjlOlhlhllll.)· lor our actions and tre:ll everyone falTI)' and wIth trust
and res~tt.

Customer satisfaction
Satlsfled customers are eSM'llfial !O our success. ',);'('wlll achlt.'\·(' total
customer sansfactlon by llllderSlandlllf, what th ... cmtom<>r wanu and
dehn'ring it l1:M·I(',sl)·.

Leadership
W<, will b~ a v.-orld-das~ Icad<,r in ('\'('f)' asp{'("t of our busin<'~l - in
dcn'lopmg our learn l<,adershlp ~kJJI~ at ""<'1)' 1<"....1: 111 our
man~em..nt performanC";lllth.. way We' dC'sih'll build and S1.lpport
our products; am! III QUr fmancwJ results.

Quality
We will strrn' forcominuous quality imprm·l."rnclll III all thai. WI." do.
.othat wt",",JII rank amongthe,",orld\ prt'mier mdustual hrm~in
cllstomer. l'mplop'l" and communi!), latisfaet ion.

(continued)

Values

lilrge~sc<lllesystems integration
\""(' '" ill contllluomly develop. ad.... ;mc(' and protect Ihe ll'chlllcal
,~('dl('nc... thal all,)¥,s lI~!O im"grale efft'ctl'o"ely the .\y){('m~Wt'
dt'Mi;.<n and produce

rti-BOE'NO'

Detailed customer knowledge and focus
\l't' will ~~k to undt'fSl and. 3nt K"lp:w:e and be l'('~pOn~l\'(' IQ our
cllslom<'ri·m·('ds.

Core competencies

Run healthy core businesses

Leverage strengths into new produets and services
Open new frontiers

Vision 2016

Strategies

People working together as a glohal
enterprise for aerospace leadership

EXHIBIT 3 Vision 2016 (Colltillllelf)
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EXHIBIT 3 Vision 2016 (Col/til/lied)

1996 • August: Boeing acquires Rockwell International Corporation aerospace and defense
businesses

• December: Boeing announces merger with long-time rival McDonnell Douglas

1997 • Hurt by production delays, Boeing continues to improve production process; adopts
"lean manufacturing"

1998 • Alan Mulally replaces Ron Woodard as president of Boeing Commercial Airplanes;
Scott Carson named chief financial officer

• Commercial Aviation Services business unit formed within Boeing Corrunericial
Airplanes

1999 • Acquires Preston Aviation Solutions

2000 • Acquires Hughes Electronics Corporation's space and communications businesses,
Jeppesen Sanderson, Inc., and Continental Data Graphics

• Creates two new services business units: Air Traffic Management and Connexion by
Boeing™; Scott Carson named president of Connexion by Boeing™

2001 • Acquires SBS international

• Launches MyBoeingFleet.com

• Moves corporate headquarters to Chicago

• Reorganizes into six business units

2003 • e-Enabled Advantage unveiled at 2003 Paris Air Show

• ValSim Launched

2004 • e-Enabled Advantage program launched, led by Chris Kettering

• Carson named senior vice president of marketing and sales for Boeing Commerical
Airplane Company



August 1996, the company acquired Rockwell
International Corporation's aerospace and
defense businesses, making Boeing "one of the
world's strongest aerospace companies";36 and in
December, in what Fortune magazine called "the
sale of the century," Boeing announced plans to
merge with McDonnell Douglas Corporation H

The Boeing-McDonnell merger further tipped
the balance of commercial to defense work from
75:25 to 60:40 3

'

Condit was also faced with rehabilitating
the commercial sector. If 1994 was Boeing's
"ann us horribilis,"39 1997 was worse, and this
time, the problem came from within. In response
to the "largest surge of new orders in the history of
the jet age," Boeing faltered with "an embarrassing
failure to meet delivery schedules." Production
delays caused Boeing to take "a $178 million
loss in 1997-its first red ink in 50 years-and
to report a 90 percent drop in profits for the first
quarter of 1998."40

The problem stemmed from cost-cutting
measures that Shrontz had implemented at the
beginning of the decade. On the brink of a price
war, Shrontz had set a goal of cutting production
costs by 25 percent." The company set to work
modernizing its inventory system and streamlining
the manufacturing process. It slowed production
rates ofthe 737 and 757, laid off 12,000 employees,
and put plans to build a new superjumbo plane on
hold." But these efforts, meant to strengthen the
commercial sector by making it lean and agile,
backfired; when the industry rebounded from the
downturn of the early 1990s, "Boeing suddenly
faced the task of transforming the way it built
planes while furiously ramping up production of

36 Paul C. Proctor.

37 David Whitford. "Sale of the Century," Fortune,
February 17, 1997, p. 92.

38 Boeing Annual Reports 1996, 1997.

39 Alex Taylor III, p.2.

40 John Greenwald, "Is Boeing Out of Its Spin?" Time,
July 13, 1998, p. 67.

41 Shawn Tulley.

42 Alex Taylor lit, p. 2.
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new jets."" Condit likened it to "trying to change
the tire on my car while going 60 milcs an hour."'!4
Boeing was plagued by production delays because
it "simply lacked the parts and labor to more than
double its production as planned.""

Nevertheless, Boeing forged ahead with
its production reforms. It adopted simpler
procedures for configuring aircraft to customer
specifications, scheduling and ordering parts,
and managing inventory; it also implemented the
"principles and practices of' lean' manufacturing
to eliminate waste and promote greater
efficiency."" By 1998, Boeing Commercial
Airplanes was on the road to recovery under the
new leadership of Alan Mulally, who replaced
Ron Woodard as president, and Scott Carson,
who was named chief financial officer (see
Exhibit 4 and Exhibit 5). By the end of the year,
Boeing Commercial Airplanes was "largely
back on track," with 563 jetliner deliveries (up
from 256 in 1995) and "greatly reduced out-of­
sequence work and parts shortages."47

leverage Strengths
We can incrcase Boeing valuc 10 our customers by

offering scrvices in addition to airplanes. We need to get

involved with our customers and know where they're

going, where thcy are in their business models, and how

we can help them be successful.

LOll Mancilli. Vice President. Commercial Al'ia/ion

Services. 2005

With Boeing Commercial Airplanes' core
business of making, selling, and supporting
airplanes back on solid ground, Condit began to
expand the company into adjacent markets with
a series of acquisitions (see Exhibit 6). In 2000,
Boeing purchased Jeppesen Sanderson Inc., a
leading providcr of print and electronic flight
information services. Also in 2000, the company

43 John Greenwald.

44 Ibid.

4S Ibid.

46 Boeing Annual Report, 1997.

47 Boeing Annual Report, 1998.



192 Module One IT and Business Ad\'(lIIllIge

EXHIBIT 4A Boeing Organizatioo, 2006
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EXHIBIT 4B An Alternate View of the Boeing Organization in 2004

the business units within Boeing Commercial
Airplanes. They combined the existing customer
services and logistics support units to form a new
business unit called Commercial Aviation Services
(CAS), which would contain all the existing
support-related offerings: Both those provided free
of charge to customers in conjullction with their
ownership of a Boeing airplane and those offered
as indcpendent businesses. Over the next few
years, CAS would leverage Boeing Commercial
Airplanes' vast repository of airplane data and
its detailed customer knowledge to create new
business opportunities around its healthy core of
selling and supporting airplanes in service.

48 Boeing Annual Report, 2000.

49 Paul C. Proctor.

acquired Hughes Electronics Corporation's
space and communications businesses and
"became the world's premier space-based
communications company."4S "Simply put, we
intend to run Boeing as a business that has
the flexibility to move capital and talent to the
opportunities that maximize shareholder value,"
Condit said.49

As Boeing moved towards offering more
products and services and introducing new
technologies, Condit and Mulally restructured
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EXHIBIT 5 Biographies in December 2005: Alan Mulally, Lou Mancini, Scott Carson, and Chris Kettering

Source: Company document:. and .............boclllg,com compan)'Unlcc", about:>. c,"«profile:..

Alan Mulally is executive vice president of The Boeing Company, and president and chief executive
officer of Boeing Commercial Airplanes. He is responsible for all of the company's commercial airplane
programs and related services. Additionally, Mulally is the senior executive for The Boeing Company in
the Pacific Northwest, and a member of the Boeing Executive Council. Mulally joined Boeing in 1969
and progressed through a number of significant engineering and program-management assignments,
including contributions on the 727, 737, 747, 757, and 767 airplanes. He served as vice president of
engineering and as vice president-general manager of the 777 program, and in 1994, he became senior
vice president of airplane development for Boeing Commercial Airplanes Group. He was responsible for
all airplane development activities, flight test operations, and certification and government technical
liaison. Beginning in 1997, he served as president of Boeing Information, Space & Defense Systems
and a senior vice president of The Boeing Company. Mulally became president of Commercial Airplanes
in September 1998; the responsibility of chief executive officer for the business unit was added in
March 2001. Mulally holds Bachelor of Science and Master of Science degrees in aeronautical and
astronautical engineering from the University of Kansas, and earned a master's in management from the
Massachusetts Institute of Technology as a 1982 Alfred P. Sloan fellow.

Lou Mancini is vice president/general manager for Commercial Aviation Services. He is responsible for
ensuring support to the world's largest fleet of commercial jetliners-almost 12,000 airplanes-and
for maintaining Boeing's role as the industry's leader for after-delivery service. The resources under
Mancini's direction provide 24-hour technical support, spare parts, modification and engineering
services, digital information products, customer training, and other valuable services for more than
800 Boeing operators. He joined Boeing as vice president of Maintenance Services in March 2002,
overseeing the unit of Boeing Commercial Aviation Services responsible for airplane maintenance
information, engineering and planning; airplane-on-the-ground (AOG) and recovery services;
component maintenance; and Boeing subsidiaries, Continental Data Graphics and Aerolnfo Systems.
Previously, Mancini was vice president of engineering and technical support for United Airlines, where
he managed 1,000 technical professionals in the engineering and training departments who ensured
the reliability of the fleet. Mancini joined United in 1985 as director of maintenance analysis and
research in San Francisco. He went on to serve as director of maintenance automation and general
manager of engineering. Before joining United, Mancini held a variety of management positions at
Shell Development Co. in Houston and Chevron in San Francisco. He has also held positions as vice
president of technical operations and as vice president of engineering, inspection, and quality assurance
at Northwest Airlines. Mancini earned a doctorate and master's degree in operations research from
Stanford University. He also holds a bachelor's degree in general engineering from the University of
Illinois at Champaign-Urbana.
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EXHIBIT 5 Biographies in December 2005: Alan Mulally, Lou Mancini, Scott Carson, and Chris KcUc"ing
(Comilltled)

Scott Carson is senior vice president of sales and marketing for Boeing Commercial Airplanes and has
responsibility for the sales of commercial airplanes and related services to airline customers and leasing
companies around the world. Prior to this assignment, he led Connexion by Boeing™, bringing the
high-speed in-flight Internet service to market with airlines in Europe and Asia. Prior to this, Carson had
served as executive vice president and chief financial officer of Boeing Commercial Airplanes. Carson
joined Boeing in 1973 as a financial analyst on the B-1 bomber avionics program. He held a series
of management positions in the Boeing Defense & Space Group, and in 1985 he moved to Boeing
Company offices where he served as operations assistant corporate controller, controller for Aerospace &
Electronics, and director of planning and computing, before returning to the Defense and Space Group
in 1992. In 1993, he was named Space Station transition program director and went on to serve as
Space Station business operations deputy program manager. In 1997, Carson was named executive vice
president of business resources for the former Boeing Information, Space & Defense Systems (1505).
Carson graduated from Washington State University with a bachelor's degree in business administration
and he received an MBA from University of Washington.

Chris Kettering is director of the e-Enabled program in Boeing Commercial Airplanes. His primary
responsibilities include leading the enterprisewide effort to develop and deploy an integrated
architecture for product hardware, software, content, and connectivity and to bring new e-Enabled
commercial products and services to market. Kettering joined Boeing in 1986 and has held a series
of engineering, marketing, and management positions in Commercial Airplanes. Prior to rejoining
Commercial Airplanes, he was the director, enterprise integration for air traffic management As an
early member of the 777 team, Kettering was involved in the 777 aerodynamic wing design and
wind-tunnel testing. He also supported design-build teams, sales campaigns, flight-testing, and
certification. During 1998, Kettering held a three-month guest management position at BMW AG
in Munich, Germany. In 1993 he worked for five months at British Airways flight operations and
engineering in London studying all facets of the day-to-day operation of the airline. Previously,
Kettering was a configuration engineer for Douglas Aircraft Company in Long Beach, California, and
an engineering consultant for United Technologies in Mountain View, California. Kettering holds a
Bachelor of Science degree in aeronautical engineering from California Polytechnic State University in
San Luis Obispo, California.

In September 200 I, Condit relocated Boeing's
corporate headquarters from its long-time home in
Seattle to Chicago. The move was part of a greater
corporate reorganization. Condit restructured the
company into business units that would align
with the new strategic footprint. The presidents of
Boeing's two largest business unitS-Integrated
Defense Systems and Commercial Airplanes­
were promoted to chief executive officers.

Condit advocated a low-risk approach to
expanding into new markets: Either apply new
technology to existing markets, or test new markets

with familiar technology.50 However, in the mid­
1990s, Boeing had run into several dead-ends with
the new technology proposed for the 777. The 777's
Electronic Library System featured an onboard
Local Area Network (OLAN) and an onboard
server that could gather and store significant
maintenance, flight, and cabin information. Even
after several years of marketing, the airlines didn't
adopt the new systems. The technology was ahead
of its time.

50 Paul C. Proctor.
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EXHIBIT 6 Boeing Subsidiaries and MyBoeingF'lect.com (December 2005)

SOllrcc: COlllr,lI1} t1uclIlllcnl' and Dick Sehlch. "Info at Ynur Flllgcrllp,:' Fmllll<'l·\. September 2000.

Preston Aviation Solutions provides a comprehensive suite of IT solutions to meet the needs of aviation
customers. Its mandate is to increase market share and aggressively expand offerings to further meet the
simulation and scheduling needs of the aviation industry. Boeing acquired Preston in 1999.

Continental Data Graphics Corp. provides customized information and documentation to airlines,
including illustrated parts catalogs, provisioning/procurement data, customized fleet and owner/
operator catalogs, and component maintenance manuals. Using 9,700 proprietary software programs,
Continental has developed an unsurpassed expertise in parts-related information management services.
Boeing acquired Continental Data Graphics in 2000.

Hughes Electronics Corporation is recognized as the technological world leader in space-based
communications, reconnaissance, surveillance, and imaging systems. Hughes Space and
Communications is also the world's leading manufacturer of commercial communications satellites, with
a backlog of more than 36 satellites valued at more than $5 billion in 2000. Boeing acquired Hughes
Electronics Corporation's space and communications business and related operations in October 2000.
The acquisition made Boeing the world's largest space company, boosted its space-related revenues, and
provided for significant future growth in information and communications products and services, which
had been identified as a major growth area for Boeing in the coming decade.

Jeppesen Sanderson Inc. provides a full range of print and electronic flight information services,
including navigation data, computerized flight planning, aviation software products, aviation weather
services, maintenance information, and pilot training systems and supplies. Jeppesen's customer base
includes the majority of airlines around the world and all U.S. airlines. It also serves the large general
aviation and business aviation markets. Boeing acquired Jeppesen Sanderson, Inc. in October 2000.

SBS International provides powerful and flexible tools to manage crew scheduling in both regulated
and deregulated environments. It enables airlines to deal with rapidly changing flight schedules,
growing crew forces, and increasingly complex logistic requirements. SBS International's planning suite
includes four key product areas: crew planning, crew management, operations control, and groundstar.
Boeing acquired SBS International in July 2001.

MyBoeingFleet.com is a password-protected portal that provides a single point of customer entry into
Boeing information for maintenance, engineering, and flight operations data. Millions of engineering
drawings, a full range of maintenance manuals, service bulletins, fleet statistics, flight manuals, and
other documents are accessed quickly via the portal. Updated daily, its contents assure users access
to the latest and most accurate information for safe, efficient fleet operations. "MyBoeingFleet.com is
more than simply a repository of data," said Barb Claitman, director of e-commerce for Commercial
Aviation Services. "It offers interactive and collaborative features as well. For example, it provides direct
access to the Boeing PART page, where airlines order and track their spare parts shipments. Another
feature, known as the FLEET TEAM Digest and Resolution Process, provides a forum for airlines and
Boeing to identify, prioritize, and resolve technical issues." As of 2006, the site had grown to 10 million
hits per month.



However, with the creation of CAS and with
four additional acquisitions-Preston Aviation
Solutions, an airport and air traffic solutions
provider; Continental Data Graphics, a provider
of information and documentation to airlines;
SBS International, a crew scheduling systems
provider; and Aerolnfo Systems Inc., a provider
of advanced maintenance software applications
for the airline industry-Boeing was in a
better position to introduce new IT-enabled
products and services (see Exhibit 7 for the
evolution of e-Enabling). Building on elements
of the 777's advanced network technology and
leveraging the strengths of its new subsidiaries,
CAS announced new service offerings. These
businesses focused primarily on airplane
maintenance, flight operation solutions, and
cabin/passenger services. Most notable of these
was MyBoeingFleet.com, which was a Web
portal to airplane data and applications hosted
on Boeing servers.

In addition to businesses within CAS, two
other important businesses were started in
CAS and then "spun out" into independent
divisions of the company: The first, Connexion
by Boeing™, which began in 2000, provided in­
flight broadband Internet service to passengers.
The business unit, then led by Scott Carson,
found early success with four airlines signing
up for the service on 1,500 planes in the first
year. But Connexion by Boeing™ was greatly
affected by the market changes after September
II, 2001, and several airlines pulled out of
their contracts.

Carson recast the value of Connexioll by
Boeing™, showing airlines that it was more than
an in-flight perk, and showing Boeing that it was
a service that could be leveraged company wide.
I-Ie took great effort to learn exactly what
Boeing's customers (the airlines) as well as
the airlines' customers (the passengers) needed
from technology. lie initiated a thorough three­
month trial period for Connexion by Boeing™,
during which Lufthansa Airlines and British
Airways dedicated an Airbus 340 and a Boeing
747 full time to conducting passenger tests

Case 1-4 B()('il/~.\ e-EI/ahled Adr{/lIla~e 197

twice a day.5I Carson described the benefits of
thorough testing:

At Conncxioll by BoeingT\l, il cost a lot ofcapilal to

acquire a comlllcrcial jClliner and converl ilto a full-lime

llying laboratory so that we could develop and validale the

Icehnology. It was inconvenienllo codcsign our service

with 15 of thc world's leading airlines. It was not cheap

10 run two overlapping passcnger-servicc demonstrations

across the Atlanlic for threc monlhs earlier this year.

BUI our bcst minds couldn't think ofa better way of

understanding what our airline customcrs needed-and

jusl as importantly what their customers needed.'!

In the spring of 2004, Connexion by Boeing™
began commercial service on Lufthansa Airlines,
and it was on II airlines by the spring of 2005.53

Later that year, Carson moved from Connexion by
Boeillg™ and was named senior vice president
of sales for Boeing Commercial Airplanes,
where he would have an opportunity to drive
the marketing and selling of the vision of the
e-Enabled environment to airplane customers.
Laurette Koellner replaced him as president of
Connexion by Boeing™ In addition, in 2004,
Conncxion by Boeing™ branched out to offer its
services beyond the aviation industry; Laurette
Koellner said that Connexion by Boeing™ "offers
the potential to improve efficiency and customer
service, and it appears to have potential to bring
significant value to the maritime industry."54

The second business that was "spun out"
from CAS was Boeing's Air Traffic Management
service, launched in 2000 as well. This business
would take advantage of the many Boeing
capabilities around the e-Enabled environment,
and, in partnership with the U.S. Government
Federal Aviation Administration (FAA),
international air traffic control organizations, and

51 http://www.boeing.com/news/speeches/2003/carson_
030923.html, accessed December 2005.

52 Ibid.

53 Company documents.

54 Laurette Koellner, /IAn Amazing Year for In-Flight
Connectivity," (annexion by Boeing eUpdate, November­
December 2004.
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EXHIBIT 7 The Evolution of e-Enahling

Source: Comp~ny documcnts.

Year

1960s and 1970s

1970s and 1980s

1980s

1989
1995

1990s

1990s

1990s

2001

2008

What

Airline Computer Reservations Systems

ACARS

Mileage programs
Boeing 747-400

Boeing 777

Online reservation and revenue
management systems changed
ticketing
e-Tickets

Check-in kiosks streamlined the airport
experience

My Boeing Fleet (MBF)

Boeing 787

Comment

Sabre (Semi Automated Business
Research Environment) launched in the
early 60s and United Airline's Apollo in
travel agencies by 1976.

Aircraft Communication Addressing
and Reporting System (or ACARS)
is a digital datalink system for
transmission of small messages
between aircraft and ground stations
via radio or satellite.
American AAdvantage, May 1981.

Fly-by-wire system, glass cockpit.
First computer designed airplane,
fly-by-wire, glass cockpit, fully software
configurable avionics, digital data
download capability.

Created ease for customers and
integrated information for airline route
and fare optimization.

Goal of 100% tickets issued globally by
end of 2007.

Las Vegas McCarran Airport becomes
first to use kiosks for multiple airlines
in 2003.

Commercial Airplanes external
customer portal. 1.4 million hits
per month in 2001, 4.6 million hits
per month in 2002, 10 million hits per
month in 2006.

Fully e-Enabled airplane with
onboard router/server, wireless cabin
communications, digital software and
data loading, electronic flight deck with
cockpit/cabin interface.



other companies, developed future solutions to
meet global air traffic control needs. By 2005,
a Boeing-led industry team had launched an
Internet-like system that linked the air traffic
control systems of the U.S. FAA, Department of
Defense, and Homeland Security, providing shared
situational awareness, real-time information,
and integrated network operations. Future plans
involved expanding the network internationally
and adding new customers, including passenger
and cargo airlines, business jet operators, and
corporations.55

While the acquisition of several airline services
companies paved the way for building the
Commercial Aviation Services Company within
Boeing, it soon became clear that the "biggest
challenges and risks we face are cultural and
organizational-not technical."56

Open New Frontiers
We saw some pockets of need and how 10 fill those pockets.

But there was no systemic, holistic view aChow to add them

together. [OUf task] is to lake these building blocks and
allow them 10 work together to further increase efficiency.

Chris Kellering. 200557

If the transition into the new frontier of services
was risky, it was also inevitable. "You can't
imagine a future where airplanes aren't networked
to the airlines' information systems," said Larry
Coughlin, director of strategic projects for Boeing
Commercial Airplanes. "It's going to happen, and
the mindset was, if Boeing doesn't do it first,
someone else will."58

And if the transition was inevitable, the
September I I, 200 I, terrorist attacks made it urgent
as they catalyzed the transformation of the airlines'
business models. "In the first half of2002, the top
10 U.S. airlines posted staggering operating

55 http://www.boeing.com/atm/organization/index.html.
accessed December 2005.

56 Author interview, May 2005.

57 Debby Arkell, "Subsidiaries: On the Same Team,"
Frontiers, May 2005.

S8 Author interview, January 18, 2006.
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losses of $12.3 billion. These losses came on top
of $7.3 billion of red ink for full year 200 I, which
was the biggest deficit in the history of the airline
industry."5<J The airlines were focused on short­
term survival, not long-term investments. They
faced immense pressure to cut costs as revenues
declined, and several filed for bankruptcy. Boeing
was in a unique position to help: Its new array of
products and services could be used to greatly
improve efficiency and to help the airlines cut
operating costs on a day-to-day basis.

In June 2003, at the Paris Air Show, Boeing
unveiled its new strategy, which it called e-Enabled
Advantage. The term reflected a concept whereby
all data and information systems relating to airplane
maintenance, flight operations, and passenger needs
would be seamlessly interconnected to effectively
bring the airplane into the airline's network during
flight."o The e-Enabled Advantage would "help
airlines cut costs, improve dispatch reliability,
reduce delays and cancellations, improve passenger
service, enhance aviation security, and provide
real-time situational awareness for both flight crew
and airline operations centers."61

At the time of the announcement, e-Enabled
Advantage was little more than a bright idea
based on a scattered selection of products and
services. "The e-Enabled Advantage is a way
of doing things; it's not one tangible product
or service," said Tim Mooney, senior strategist,
marketing business strategy." But introducing
the term to the public helped set Boeing in
motion to develop a clearly defined strategy. "The
concept became bigger and more extended than
we realized as we talked to the airlines," Mooney
said, "and we realized that we had to figure out
what kind of partnerships, what kind of standards,
and the other technologies we needed to make the
vision a reality." At the time, various segments of

S9 Standard & Poor's Industry Survey: Aerospace and
Defense, April 2003.

60 Author interview, January 6, 2006.

61 "Boeing Revamps Aviation Strategy," Satellite News, June
23, 2003.

62 Author interview, May 24, 2005.
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EXHIBIT 8 c-Enabled Advantage Components

Source: Compnny documents

Component

Solutions
Consulting

Portable
Maintenance Aid

Airplane Health
Management

Integrated
Materials
Management

SBS Products

Enterprise One

Electronic Flight
Bag (EFB)

Jeppesen Data

e-Unk

Hosted Ops
Control

Core Network

(onnexion by
Boeing™

My Boeing Fleet

VPN Access

Capability

Consulting engagements with airline operating personnel to address areas of operational
improvements; involves modeling of airline's operations, simulations of "as is" and "to be"
operational processes and supporting technologies, and sophisticated analytics to identify
opportunities to reduce cost and improve business performance.

Interactive maintenance software that enables mechanics and engineers to resolve technical issues
at the work site, in the hangar, in the office, or on the flight line, and to troubleshoot airplanes in
minimum time.

Software and Web-based capability which e-Enables maintenance by letting airlines monitor
engine and airframe systems information in real time. Allows both diagnostic and predictive
analysis. Reduces aircraft delays, cancelations, air turn-backs, and diversions.

Maintenance supply chain software that transitions airline materials management responsibility to
Boeing. Provides service level reliability, lower parts costs, lower inventory, better logistics, while
leveraging supplier partnerships for improved asset management and supply chain functionality.
Allows global planning and collaboration as well as improved quality assurance.

Provides resource planning, scheduling, and management solutions to the worldwide aviation
industry. These services are offered by Boeing Commercial Aviation Services to enhance the safety,
security, and efficiency of the global air transportation system.

Suite of integrated software applications optimized for efficient management of configuration,
logistics, maintenance planning and scheduling, engineering, and document management.

Electronic charts, performance calculations, electronic documents, checklists, real-time weather
and notice-to-airman, fault finder, and electronic log book to reduce or eliminate paper, improve
data accuracy, aircraft utilization, safety, and performance. Performance tools provide real-time
exact data, which facilitates more sophisticated and accurate aircraft performance.

Jeppesen Electronic Flight Bag data supporting electronic log books, e-documents, charts,
performance calculators, and other EFB features.

Jeppesen e-Unk is an Internet delivery service. This allows airlines to access and print their full
library of tailored electronic charts and data via a secure Internet connection.

OPS Control is Jeppesen's flight operations management solution. It incorporates a suite of flight
planning products and operations control, offering dynamic system interfaces that facilitate qUick
and easy access to all types of flight information.

The hardware, middleware, and applications connecting the cockpit and cabin flight crews with all
on-ground communication and data capabilities and providing passengers with both communications
and entertainment connections. The "brain on the plane," managing and routing enormous quantities
of data input and output within the airplane and between the airplane and the outside world. Consists
of both computer and network hardware and software, which facilitate functions in cockpit/cabin for
crew and in the cabin for passengers. Based on IEEE 80.11 and IEEE 802.11 B wireless standards.

High-speed Internet service. Provides data and entertainment to passengers and forms the
foundation of the high-speed network needed for delivering the full range of e-Enabled Advantage
services. In use on both the Boeing and non-Boeing aircraft fleet of 11 airlines, as of April 2005.

Web portal to the world's largest repository of aviation information and services. Includes flight
operations support, maintenance and engineering services, fleet enhancement and modification
data, and spares and logistics support.

Boeing application service provider enables an airline customer and/or aircraft in its fleet to
connect through a hosted Boeing network. Boeing also sells VPN services and tools to companies
so that they can host their own networks and solutions.



the e-Enabled environment, the fundamental
precursor to the e-Enablcd Advantagc, existed
in different areas of the company with little
coordination. "We realized we were spending a heck
ofa lot of money on research and development and
on new programs and products, all valid by their
own right, and we didn't understand how they all
fit into a comprehensive strategy," said Coughlin.

In early 2004, Boeing launched a concerted
effort to develop a strategy for how it should
support and generate value from the e-Enabled
environment~to take a step back and evaluate
the existing products and services, "and to say, do
these all fit together, do they work together, do they
cannibalize existing products or services or are
they synergistic?" said Coughlin. Just two months
into the strategy effort, Boeing decided there was
enough demand and that it had sufficient resources
to form a program to coordinate the myriad service
efforts into one cohesive effort (see Exhibit 8).

In Fcbruary 2004, Kettering was brought on to
lead the e-Enabled Program, which was sponsorcd
by the leaders of Boeing Commercial Airplanes
and housed within the CAS unit. For Boeing, which
had always been based on a product model, "the
shift into services and solutions [was] a big mindset
change,"" according to Kettering. But consolidating
the fragmented efforts to offer new products and
services in one program would help the transition.
"Many companies wanted to have a single point
of contact with Boeing," said Carson. "We needed
to break down these silos to better integrate our
message and solutions for our customers."64

c- E: It alJ led 1:<: It vi r()tlll](~llt

Our vision of lhe fulure of night is fundamentally

linked with tcchnology. services, and keeping customers

flying. We believe Boeing and its subsidiaries will takc a

network-centric approach to flight operations and aircraft

maintenance. to enhance airlines' productivity.

LOll Mancil/i, 2aaY'

61 Ibid.

M Ibid.

65 Debby Arkell.
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Boeing saw the e-Enabled environment as
the nexl "lever" that the airlines could pull to
dramatically reduce costs and to shin fj'om short­
term management to long-term value planning.66

Airlines had used IT in the past to cut costs
and streamline operations but had traditionally
invested in commercial operations such as
computer reservation systems, self-service check­
in, revenue management systems, and customer
data warehousesY "While commercial IT systems
were effective in cutting costs and increasing
revenues and customer switching costs, they did
this within one silo of the airline, stopping short of
improving end-to-end operating processes across
all members of an airline's business network. In
order to survive, airline executives knew they
would need to invest in broader and more holistic
IT solutions,"&8 said Kettering.

And that's exactly what e-Enabled environment
was designed to do. Boeing thought of the airplane
as the "factory" of an airline, where the service
was provided. "Unfortunately, it's a factory that is
'unplugged' from the airline while flying-which
can be up to 15 hours-depriving airlines ofvaluable
information and data that could be used to improve
efficiency and safety," said Coughlin." With the e­
Enabled environment, the airplane was "plugged in"
to every aspect of airline operations-from flight
operations managers to maintenance managers to
crew members and regulatory agencies~creating

one seamless network that could deliver crucial
information to the people who needed it most,
when they needed it most.

An early implementation of the e-Enabled
environment for some airplanes was an onboard
server called the Core Network, a component
of Connexion by Boeing"', the high-speed data
communications service.70 The Core Network was

66 Company documents.

67 Ibid.

68 Author interview, May 24, 2005.

69 Ibid.

70 http://www.boeing.com/news/releases/2003/q2/nr_
03061 7j.html, accessed December 2005.
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"the brain of the plane," said Carson. "It manages
and routes data within the airplane and between
the airplane and the outside world."" Connexion
by Boeing™ delivered high-speed Internet service
to the airlines, the crew, and the passengers.
With this infrastructure in place, Boeing and its
industry partners could launch any number of
cost-cutting or time-saving applications based on
other internal and external capabilities, and airlines
could pick and choose the specific applications
to meet their needs. For example, in case of
delays, crew members could alter their schedules
from the airplane using scheduling software
(provided by SBS International) hosted on ground
systems but accessible from the airplane through
Connexion by Boeing™ service. The software
avoided rule violations and penalties, amended
hotel and ground transportation arrangements,
and allowed crew to view their schedules online.
It "[streamlined] the planning process facilitating
faster, more effective, real-time crew management
decisions and [safeguarded] against inadvertent
contractual or regulatory oversights. All of which
[led] to a direct reduction in an airline's operating
costs."n

Indeed, Boeing executives and their airline
customers believed that the e-Enabled environment
was most effective in improving the efficiency
of maintenance operations. According to Peter
Smith, project director of solutions valuations
for the Boeing's services businesses, "this [the
e-Enabled environment] can improve reliability by
0.5 percent and, more importantly, it can decrease
cost by $100 per hour out of $400 per hour total
maintenance costs."

To address a portion of this opportunity, in
2002, CAS began developing Airplane Health
Management (AHM), an in-flight airplane
monitoring system that would help airlines reduce
flight-schedule interruptionsB WithAHM, airlines

71 Author interview, December 2004.

71 http://www.sbsint.com/solutions/products2.html.
accessed December 2005.

H http://www.boeing.com/news/releases/2004/ql/nr_
040223h.html, accessed December 2005.

could use MyBoeingFleet.com to "monitor an
entire fleet in real time." That information could
then be sent to the ground crew in real time,
during a flight, using Connexion by Boeingnl or
other communications methods, so the necessary
technicians, spare parts, and specialized tools
could be ready and waiting by the time the plane
arrived at the gate." The real benefit of AHM
was not just knowing what needed to be fixed by
the time the plane landed, but that it converted
nonroutine maintenance problems into scheduled,
or scheduleable, tasks. Anytime maintenance
surprises could be eliminated, maintenance
productivity naturally improved." This kind of
decision support tool has computers doing what
they do best: analyzing data and presenting it as
information and knowledge; and people doing
what they do best: making the decision on thc
proper course of action.

Boeing estimated that, in 2002, the total airline
operating expenses that the e-Enabled environment
could affect reached nearly $250 billion, and the
potential impact of the e-Enabled Advantage
for Boeing's airline customers could range from
$23 billion to $44 billion in savings per year
(see Exhibit 9)76 "Given this much benefit," said
Coughlin, "there should be a huge market pull for
e-Enablcd sometime in the future.""

A New Customer
ElIgagclIlclI t Maciel

To be clfeClive, we have to lake a consultative approach.

We have to ask. what are an airline's areas of pain or

need, and whal can we do to help solve that? It can't be,
"I come bearing a girt ofteehnology," but ''I'm helping

you examine what you need to become more efficient:'

nm Moolley. 2005'~

14 "Technology Drives." Aviation Today, October 1, 2005.

15 Ibid.

16 Company documents.

n Author interview, May 2005.

18 Jim Proulx, "Tomorrow Takes Shape," Frontiers, April 2005.
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Flight Operations $80,349 2% 4% $1,991 $3,398
Maintenance 27,231 10 30 2,662 8,038
Operations
Passenger Services 26,437 1 1 132 264
Own/Lease 28,023 16 27 4,371 7,433
Ground Operations 38,098 0 6 144 2,455
Ticket Sales and 26,437 16 26 4,230 6,874
Promotion
Other 18,767 0 5 0 938
G&A 19,027 4 7 731 1,310
Scheduled Servicesb 237,472 4 6 9,171 14,259
Totals 273,588' 23,433 44,970

'[lased on world lOp 80 airlines.
"Tolal revenue.
, Includes revenue from nonscheduled nights nnll ineidenlnl revenuc.

Aggrcgatc BCllciit Categories: $23-$44B

Source: Company documenh

EXHIBIT 9 Airline Costs and Potential Benefits of e-Enabled Advantage
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As Boeing shifted into serviccs with the launch
of its maintenance and flight operations services
and Connexion by Bocing™, its executivcs and
employees had to learn how to bcst apply emerging
information technology to serve its customers. But
even more challenging were other factors. First,
Boeing had to get its customers to start thinking
of it as a service provider. Second, Boeing had to
convince a very skeptical customer base that the
e-Enabled cnvironmcnt would yield value to their
businesses. And third, Boeing had to separate the
value created by its airline services from the value
created by the airplanes themselves. For example,
it was not uncommon for an airline customer to
conunent: "How dare you, Boeing, charge me so
your airplanes pelform the way they were supposed
10."19 But the value of the e-Enabled environment is
not about the airplane; rather it is about improving
the performance ofthc peoplc in the airlinc.

When the first elements of the e-Enabled
environment were launched in thc 1990s-such
as the 77Ts on-board LAN and server-the major
customers "didn't bite," said Smith. "Airlines
came back to Boeing and asked, 'What should
we do with all this data?"'lW At the time, Boeing
didn't have a great answer. To help its customers
understand the value ofthee-Enabled environment,
it needed to adopt a customer engagemcnt model
that emphasized detailed customer knowledge-a
model that would enable Boeing to understand
and convey the intricacies of value creation in
the e-Enabled environment for each airline. To
that end, Boeing launched a '''consultative'' sales
approach and created complementary proprietary
software. The approach used the customers' actual
airplane neet information and operations models
to understand an airline's As Is and What II
processes. "I've been on lot of sales calls. If you
walk in and say 'This is what we save you,' they
say'Prove it,'" said Brian Nadeau, project director
for aviation value analysis. "If they discover
with us, we both own the number," Nadeau
said, emphasizing the importance of a shared

79 Author interview, March 2006.

$0 Author interview, March 2006.

perspective.
Boeing's consultative selling approach showed

airlines in a quantifiable way how various products
and services within the e-Enabled suite could
improve their day-to-day operations. For example,
Boeing demonstrated to one airline customer
how the e-Enabled environment could create
$225 million value over 10 years; these cost
savings were primarily from decreasing delays
for their 747 fleet. "The process helps Boeing
establish a jointly owned value proposition with
our customers. This makes us a partner rather
than a supplier,"" said Heide Tacheron, project
director, aviation services value analysis.

Competition
Whatever we do in e-Enabling will never be the sale

reasontlWI people buy 130cing airplmlcs. But it will

certainly help create a preference for l30cing airplanes in

the markctplace.

SCOff Carsol/. 1005

Boeing was far from alone in the field of
aviation services: It was competing in a
segmented market against industry giants like
Oracle, IBM, and Aecenture, as well as many
niche players such as Garmin International
and Aero Exchange International, Inc., and
even against some of its customers, who were
taking steps to e-Enable themselves. But
Boeing had the advantage of being able to
offer a comprehensive package of services
and solutions that addressed airline operations
across the board. "Lots of people [were] doing
individual systcms, but not a lot were doing
integrated solutions that add real value," said
Jeff Deckrow, senior manager, CAS market
analysis. K2 Not only could Boeing provide
integrated solutions, but third-party developers
could also develop applications for Boeing's
e-Enabled airplane and ground platforms.

81 Company documents.

82 Company documents.



Boeing also had to develop a plan to
retrofit existing Boeing planes with e-Enabling
capabilities. The worldwide fleet was expected
to grow by nearly 20,000 in 20 years, but almost
10,000 planes that were flying in 2003 were
expected to still be in service in 2023. "If you
want to impact e-Enabled, it can't just be on
new aircraft; it needs to be on the retained fleet
as well,"" Mooney explained. And in a break
from traditional practice, Boeing's e-Enabled
Advantage was designed to be independent of
airplane manufacturer-meaning it worked 011

both Boeing and Airbus planes. Indeed, the first
installation of Con nexi011 by Boeing™ was on 3n
Airbus 340 for Lufthansa Airlines. "It wasn't easy
for Connexion by Boeing™ or for Lufthansa,"
said a Boeing manager. "Lufthansa really had
to leverage Airbus to put the system on the
airplanes. That was a big deal for us, and at the
end of the day, that's something we're going to
have to think about. Are we branded correctly and
are we structured correctly [inside Boeing] or are
we selling ourselves short?"

Sure enough, Boeing's e-Enabled Advantage
strategy faced fierce competition from Airbus.
"Airbus matched LIS with everything we did,"X4 said
Peter Niklaus, director maintenance information
and engineering services for CAS. For example,
Airbus offered an in-flight Internet service, OnAir,
which competed with Connexion by Boeing™;
it offered an aircraft fault management tool,
AIRMAN, to compete with Boeing's AHM; and it
had its own technical data Web viewer, AirN@v,
to match Boeing's Portable Maintenance Aid.
Although "everyone agrees our technology is
better," said Bob Manelski, director of Boeing
Commercial Airplanes Operations Center,
referring specifically to Boeing's Airplane Health
Management and MyBoeingFleeLcol11 versus
Airbus' AIRMAN, "they arc overtaking us in
signing on new custolllers because they are selling
the product at a significant discount."

13 Company documents.

4 Company documents.
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The Commercial Aviation Services group
had ongoing debates on whether and how much
to discount some of the e-Enabling services to
seed the market for Boeing's solutions and to
define the standards going forward. Products like
MyBoeingFleet were provided free of charge and
experienced high adoption rates. "But at the end
of the day, there's a clarity to your products when
they have to earn their way into customers through
creating value on their own merit, and we still
have to run a business based on profit and loss for
products and services," said Mooney.I'S

The e-Enabled Program knew that Boeing
had reason to be concerned about Airbus: "Quite
frankly, they're a very good competitor," they said.
Nevertheless, and in spite of the aforementioned
executive's claims, neither Boeing nor Airbus was
a clear leader in e-Enabling. "I think we're both
eyeballing each other, looking across the no-man's
land, saying, 'O.K., they did this, so what are we
going to do?'" Coughlin said. "Right now, it's
sort of like a very pre-emptive chess game. The
e-Enabled environment is going to happen, and
the question is, are we going to be rollowing or
leading?"

Til(' Silver Blllle(?

In mid-200S, Boeing Commercial Airplanes faced
a mixed outlook. Although both independent
industry analysts as well as Boeing's analysts
forecasted an average annual growth in passenger
volume of around 5 percent over the next two
decades,H6 there remained some elements of
uncertainty. The 2004 annual report warned that:
"We can make no assurance that any customer wi II
purchase additional products or services from us
after OUf contract with the customer has ended."K7
Although many of the legacy carriers were
struggling, low-cost carriers had demonstrated
that, given thc right operating structure, sustained

85 Author interview, lanuary 18, 2006.

.. AVtTAS GOAT 2005.

17 Boeing Annual Report, 2004.
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profitability could be achieved. Thus, increasing
operational efficiencies was seen as key for the
major airlines' survival. Boeing's executives saw
these pressures for reducing costs as a factor
that could have a strong impact on Boeing's own
market position and profitability. The 2004 annual
report stated that:

The commercial jet aircraft market and the airline

industry remain extremely competitive. We expect the

existing long-term downward trend in passenger revenue

yields worldwide (measured in real terms) 10 continue

into the foreseeable future. Market liberalization in

Europe and Asia has continued to enable low-cost

airlines to gain market share. These airlines have

increased the downward pressure on airfares. This
results in continued cost pressures for all airlines and

price pressure on our products. Major productivity gains

arc essential 10 cnsure a favorable market position at
acceptable profit margins.~~

Many within Boeing believed that the e-Enabled
Advantage could prove to be the "silver bullet"
to deal with the situation. The efficiency gains

88 Ibid.

in the airlines' day-to-day operations-made
possible by the products and services of the
e-Enabled environment-could help them survive
in difficult times. At the same time, offering an
integrated suite of e-Enabled solutions could help
to develop the airlines' preference for Boeing's
jetliners.

As the e-Enabled Program and CAS navigated
through the transformation into serVIces,
they understood the importance of defining a
compelling and consistent message that would
communicate the value that e-Enabling could
offer-not only to Boeing's customers, but to
the individual business units within Boeing as
well. But questions remained. Could e-Enabling
create the kind of sustainable advantage that
the airplanes used to provide? And would the
advantage be able to withstand the competition
so close at hand? Would Boeing's transition into
services prove to be the silver bullet-the solution
to the airlines' financial woes and to Boeing's
aggressive competition with Airbus?
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The Royal DSM NV case provides an excellent sum­
mary for Module 1 and a transition to Module 2.
It enables examination of the impact of IT on the
rapidly changing business model of the com­
pany while also enabling a thorough explo­
ration of how to build IT capabilities to execute
strategy. As you read the DSM case, consider the

following questions: What challenges and opportuni­
ties do senior executives at DSM N.Y. face in 2000?
What challenges and opportunities does newly hired
ClO Jo van den Hanenberg face when he assumes his
position in 2000? How should van den Hanenberg
position IT as a strategic asset and organize and govern
the IT function?

Case 1-5

Royal DSM N.V.: Information Technology Enabling
Business Transformation

In 2000, Royal DSM N.V, a Netherlands-based
company that had its origins in coal mining but had
expanded into industrial chemicals, performance
materials, and life sciences products, was poised
for change. In an effort to move away from the
cyclical petrochemicals business and into the more
stable and growing life sciences and performance
materials businesses, DSM planned to radically alter
its portfolio through divestitures and acquisitions.
The corporate strategy, termed "Vision 2005: Focus
and Value," called for the company to divest a
significant part of its core petrochemicals business
and to make acquisitions in areas in which the
company had relatively little experience.

DSM executives anticipated that thc transition
would be complex yet wanted to move quickly.
One of the biggest challenges would be upgrading
the company's lnformation and Communication
Technology (ICT) to meet the demands of the
new diversified company and to enable execution
of the company's ncw business stratcgy, which

Copyright ©2007 President and Fellows of Harvard
College. Harvard Business School Case 807-167.

Professors lynda M. Applegate and Edward Watson of
Louisiana State University and Research Associate Mara
Vatz prepared this case as the basis of discussion rather
than to illustrate effective or ineffective management.

Reprinted by permission of Harvard Business School.

called for aggressive growth through mergers
and acquisitions. Specifically, to gain operational
efficiency, the company needed to standardize
its ICT infrastructure and enterprise applications
and transform the way it built and managed ICT.
To support its new strategy, DSM also needed
to improve its ability to rapidly disentangle an
acquired business from a parent company and
simultaneously integrate it into DSM. In 2000, Jo
van den Hanenberg was hired as corporate CIO
and was charged with building these capabilities,
and building them fast. (See Exhibit I for a
summary of the background ofvan den Hanenberg
and other key players.)

C:otllpall~' ancllnclustrv
Background

Some 40 years ago. DSM took the last step in the transition
from mining to chemicals. Since then, the company
has gradually evolved from a national to a European
organization. Our strategies of the past ten years accelerated
the company's internationalization towards a global player.
lmporwnt drivers in this development were significant
portfolio changes. technological progress, new cooperative
paHerns. and increasing ellons to exploit the opportunities of

emerging economics.

DSM 2005 AnlluaJ Repor,
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EXHIBIT 1 DSM Executive Biographies

Source: DSM lilianal dOClll11CllI,I"

Peter Elverding (CEO and Chairman of the Managing Board of Directors) joined DSM in 1985
and held various managerial posts at subsidiaries such as DSM Resins and DSM Research. In 1995, he
was appointed to the managing board as Vice President, Personnel and Organization. In July 1999,
he succeeded Simon de Bree as chairman of the DSM Managing Board. Elverding studied Dutch law
at the University of Amsterdam, with specialization in labor law and organizational theory, and began
his career in 1973 in the health care industry.

)0 van den Hanenberg (CIO) joined DSM in March 2000 and serves on the Group Management
Committee, the I(T Governance Board, and the DSM Nutritional Products Executive Committee. Prior
to joining DSM, he was senior vice president and a member of the board at Philips Business Electronics
NV. Prior to that, van den Hanenberg served in various managerial capacities at Philips, including
research, IT, technology, and purchasing. He currently sits on the advisory councils of Dell Europe, EDS
Europe, Getronics, and Microsoft Netherlands. Furthermore, he is, a member of the research board.
Van den Hanenberg graduated with honors, receiving a bachelor's and master's degree in electrical
engineering, as well as an MBA in informatics.

Ruud Neeskens (Vice President, DSM ICT Services and Competences) joined DSM in 2005. Prior
to joining DSM, he was Industry Director at Atos Origin, where he managed large international ICT
programs for companies like DSM, Shell, and SAP. In September 2003, he started working with DSM
to manage the 10 disentanglement of Roche Vitamins and 10 integration into D5M. After completion
of the vitamins unbundling program, he joined D5M, in 2005, to lead the DSM Global Applications
department. Neeskens holds a BSc in electrical engineering and started his career in 1980 as a software
and hardware developer.

Theo de Haas (Senior Director, Global Client Services) joined DSM in 2001 and drove the
development of the e-business platform. With the acquisition of Roche Vitamins, he assumed the
responsibility for the integration of this acquisition within DSM. Before joining DSM, he was iT
director EMEA for Ashland Inc., before that, responsible for service delivery for a ERP vendor for the
Benelux market. After his chemistry study, he chose information technology and now has 25 years of
experience in that field.

Titus looman (Director, Apollo at DSM Business Support) studied chemical engineering at the
University of Eindhoven, the Netherlands, with specialization in polymer chemistry. He joined DSM
in 1989 and held several positions ranging from product development to business management. In
2005 he was appointed as Director, Apollo, the DSM global initiative to develop standardized business
processes and implement these in all of the DSM business groups, with the aim of achieving more
efficient and effective organizations.

Hans Vossen (Director of Strategy) joined DSM in 1991 and held various finance positions at
subsidiaries such as DSM Polyethylene and DSM Resins. In 2000, he joined the corporate strategy
department of DSM. He was involved in the sales of the petrochemical business to SABIC and the
vitamins acquisition from Roche. Vossen studied Economics and Business Administration at the
University of Tilburg, with specialization in Information Management, and began his career in 1986
at KPMG.
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EXHIBIT 1 DSM Executive Biographies (Coll/illllet!)

Gerard van der Zanden (Manager, Communications) joined DSM in 2000 and held various posts
at DSM Corporate Communications (Heerlen, NL), DSM Nutritional Products (Basel, CH) and DSM
Netherlands (Geleen, NL). He was involved in the "carve-out" of DSM Petrochemicals and sale to SABIC
Europe, the acquisition of Roche Vitamins, and many other important projects. Van del' Zanden studied
at the Educational Academy, Veghel (NL), and specialized, later on, in the communications business. He
started his career in 1978 and worked at the Royal Netherlands Airforce, the Royal Netherlands Army,
and the Province of Limburg. Furthermore, he is examiner at the Fontys College (communications), a
member of the communication board of VNCI (NL Association of Chemical Industries), and chairman of
the communication board of NIABA (Biotech Industry Association of the Netherlands).

Jim Richard (Program Manager, DSM Nutritional Products) joined DSM in 2000 as ICT Manager for
DSM Elastomers Americas and, in 2003, went on to manage the DSM Corporate ICT affiliate in the USA.
He joined the eVita program in DSM Nutritional Products, in March 2004, in Switzerland. He studied
finance at LSU and received his Master of Accountancy from Weatherhead School of Management, Case
Western Reserve University, in 1991.

In its first 100 years, the "De Nederlandse
Staatmijnen" company, or Dutch State Mines
(DSM), evolved from producing coal and fertilizer,
to petrochemicals and pcrfonnance materials, and
finally to life science products and biomaterials. In
1989, the company was privatized and went public
on the Amstcrdam Stock Exchange (AEX), which, in
2005, was part of Euroncxt Amsterdam. During the
I990s, DSM focused on creating a balance between
commercc and research and on developing specialty
chemical products for the pharolaceutical and food
industries as well as high-performance materials for
the automotive, transport, and electronics industries.

Evolving DSM
In the early 1900s, coal was the only indigenous
source of cnergy in the Netherlands, and, as a
result, it was considered a commodity of strategic
importance. Starting with only six workers in
1902, DSM first mined coal in 1906, and by 1921
was producing coke-oven gas-a by-product of the
coal processing operation and an important energy
source. But by 1929, the market for coke-oven
gas began to shrink and DSM began leveraging
its position and capabilities to produce chemicals
such as nitrogenous fertilizer and ammonia.

After World War II, thc chemicals industry began
expanding into plastics and DSM opencd its first
research lab. During the 1950s, DSM began to

produce caprolactam-a compound used in the
production of nylon-and by the I960s had opened
both polyethylene and melamine plants. By the
early 1970s, the company exited coal mining
altogether, closing its last mine in 1973. DSM
restructured during the 1980s and expanded its
products, through acquisitions, to include a widcr
variety of specialty chemicals. (See Exhibit 2
for a timeline of DSM's 100 years of evolution and
an example of its value chain.)

Simon de Brce was appointed CEO in 1993.
Under his leadership, DSM continued to refocus its
portfolio by repositioning its business into markets
with higher growth and earnings potentials. By the
end of the decade, DSM had moved forward on a
series of joint ventures with Asian manufacturers.
In 1998, DSM acquired Gist Brocades, which
spccialized in food ingredients and penicillin and,
in200 I, Catalytica, a pharmaceutical intermediates,
sterile formulation, and packaging company.

When de Bree stepped down mid-1999, he was
praised for his efforts to reduce the company's
cyclical exposure and to shift its product portfolio
towards a larger share of value-added products.
Peter Elverding was appointed as CEO and
chairman of the managing board of directors and
was charged with overseeing the completion of
DSM's strategic transformation into a specialty
chemicals company.
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EXHIBIT 2 Company Timeline and Value Chain
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Disruption in the late 1990s
The pressurc to restructure DSM was strongly
influenced by changes in thc pctrolcum and
chemicals industries. During the I990s, DSM
identi fied a number ofglobal trends that executives
believed could threaten current positions while also
providing opportunities for growth in thc twenty­
first century. Certain technological advances­
especially in ICT, biotechnology, materials, and
alternative energy sources-promised to accelerate
innovation and revolutionize the way business
was conducted across a wide variety of industries,
including those in which DSM competed. Five
key trends that focused DSM executivc attcntion
included global industry consolidation; increasing
market transparency and price pressure; increased
capital markct pressure for specialization in value­
added growth businesses; and new business models
that dramatically reduced costs and improved asset
efficiency by outsourcing manufacturing, logistics,
and even research to lower-cost labor markets.

During the I990s, DSM had witnessed rapid
consolidation of the oil and gas industry. While
many expected smaller players to be gobbled up by
large playcrs, the Decembcr I, 1998, announcement
of a merger between Exxon and Mobil-the largest
corporate merger in history-shook the industry.' On
December 31, 1998, British Petroleum responded by
announcing the acquisition of Amoco to foml BP
Amoco. The dust had barely settled, however, when,
in April 1999, BP Amoco announced its intention to
acquire Atlantic Richfield (ARCO). [n early 1999,
French giant TOTAL acquired the Belgian oil riml
PetroFina to fornl TotalFina and then led a hostile
bid to acquire Elf Acquitane. Two weeks later, Elf
rcsponded by launching a hostile bid forTotalFina with
the intent of separating the combined company into
two integrated entities-petroleum and chemicals.
Other petroleum and chemical players responded
by spinning out their petrochemical businesses into
independent entities, such as Borealis and Basell.

Meanwhile, the fragmented pharmaceutical and
food sectors were also undergoing consolidation.
But unlikc the oil industry consolidation-which

1 Standard and Poars' Industry Research, Oil and Gas,
October 7, 1999.

led to global giants-the pharmaceutical and food
scctor consolidation led to spin-offs in the form
of life sciences products (LSP) and performance
materials (PM) companies. These newly
formed companies offered potcntial acquisition
opportunities for DSM. Most performancc
materials/specialty chemicals businesses were
global, growing at 5 percent to 10 percent per
year, and were financially attractive duc to their
promise of stable earnings. (See Exhibit 3 for
changcs in DSM's business environment.)

DSM believed that ongoing industry restruc­
turing in the performance materials and specialty
chemicals ficlds would lead to opportunities for
further growth through acquisition, and that it
was well positioncd to take advantage of those
opportunities. (see Exhibit 4 for more on the
European chemical market.)

Making the Transition
We had to choose. Did we want 10 be a Petrochemicals

company or a life sciences and performance materials

company? Those were the choices \\c had ... but we

could only spend the money once.

'·falls Vossen, Director Corporate Slmlegy and Plal1ning, 20()5

By 2000, DSM essentially stood on four pillars:
roughly half of its €8 billion sales came from
petrochemicals and industrial chemicals, and
the other half came from life sciences products
and performance materials. As DSM executives
formcd the company's strategy for the twenty­
first century, management was confronted with
a dilemma: either build on thc past-the core
petrochemicals business-or invest in the future
by cxploiting the growing life scienccs and
performance materials businesses.

Based on DSM's competitive processes in its
plants, the company had a very strong position in the
European petrochemicals business. However, in the
wake of consolidation among the industry's global
players, additional growth in petrochemicals would
require massive capital expenditures. Although
DSM management felt that the timing was right
to be a part of the petrochemicals consolidation,
they anticipatcd significant antitrust problcms,
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EXHIBIT 3 Changes in OSM's Business Environment
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Vibion 2005: FOCLIS and Vallte

In 2000, DSM launched its major new
corporate strategy, called "Vision 2005: Focus
and Value." Its primary objective was to focus
the company on growth opportunities, but
when first launched, DSM was unsure of the
steps it would take to meet Vision 2005's
goals. Initially, DSM intended to keep its
petrochemicals business and to participate in the
global industry consolidation. Alter additional
analysis, however, the company instead chose
to totally divest its petrochemicals business. At
the same time, DSM intended to build on its
earlier acquisition of Gist Brocades, Deretil,
and Chemie Linz, in the food ingredients and
pharmaceuticals industries, and further expand
its position in the life sciences and performance
materials markets. (See Exhibit 5 for growth in
life science products)

t

~--->~~'_ COll1modilic~

EXHIBIT 4 Sales by Subsccfor, European Chemicals: 1989-2006c
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particularly in Europe. Hans Vossen, director of
corporate strategy and planning, explained that in
order to grow in that industry, DSM would have to
look outside of Europe.

"We could easily survive 10 European
petrochemicals for some time," he said, "but if
you really want to grow, it means you need a new
platform for the future. If [we were to] go to a
new area, we would first need to make a huge
acquisition; then we would have to build on the
platform to grow in the region. In the end, we
decided that, without partners, we were too small
to become a global petrochemicals company."

In the performance materials and life sciences
clusters, on the other hand, the players were mostly
small spin-offs-not consolidations-of giants.
Many of these spin-offs were heavily loaded with
debt, and were thus vulnerable to takeover. DSM
saw an opportunity to expand through acquisition
in sectors where it already had a strong position.

Source: Company dnln CS~ B CSlllllales.
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EXHIBIT 5 Growth of Life Science Products

Soun;;c: DSM intt:rnal do~umcnts
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Vision 2005 called for the company to reach
sales of € I0 billion, 80 percent of which would
come from specialties markets, such as life
sciences, performance materials, and specialty
chemicals, and the remaining 20 percent from
the company's well-integrated global positions in
the petrochemicals caprolactam and melamine.
Execution of Vision 2005, therefore, would
require DSM to successfully divest a large portion
of its current business while acquiring new
business comparable in size to what was being
divested. In preparation for this, DSM created a
separate petrochemical entity within the company,
consisting of the Hydrocarbons, Polyethylene, and
Polypropylene business groups. The relationship
between this petrochemical entity and other DSM
units was at arm's length until its divestiture,
which the company hoped to achieve between
200 I and 2004.

Over that same four-year time frame, DSM
planned to achieve accelerated growth in their
Life Science Products and Performance Materials
divisions and build on their global leadership
positions in caprolactam and melamine. DSM
expected that this coordinated implementation
would allow it to maintain sufficient corporate
size and financial critical mass while radically
changing its profile.

Information Communication
Technology
In 2000, DSM's Information and Communications
Technology (ICT) organization was completely
decentralized. Each business group had its own
systems and infrastructure (desktops, e-mail,
networks, data centers, applications, vendors,
and employees), and organizational control of
technology resided with each business site. As

1970 1987 1990 1995 2000 2005
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a result, there was no standardized technology
infrastructure across departments and business
groups. The acquisition of Royal Gist-Brocades
N. V in I998-though it was considered a success­
ful partofDSM 'sstrategytoincrease itsparticipation
in attractive sectors-only complicated matters by
adding yet more complexity to DSM's diverse
array of ICT infrastructures.

It was clear to DSM's CEO Peter Elverding that,
in the future, acquisitions would require a different
kind of ICT organization--{)ne that could deal
with tremendous complexity and change in a short
period of time; one that was not only on top of the
latest technology developments but also had an ear
to the ground and engaged in projects that made
business sense. Finally, ICT needed to be sensitive
to user needs and responsive to the business.

In 2000, Elverding hired Jo van den Hanenberg
to the new corporate cia position and charged
him with bringing consistency to the decentralized
rCT organization. A clear vision and a common
agenda would be required to create an organization
that could serve the needs of an €8 billion
company going through rapid transformation. To
van den Hanenberg, it was clear that a complete
transformation of the ICT organization and
philosophy was necessary.

A New leT Slralegv

There is a lot of euphoria over mergers-but often the

euphoria stops with the acquisition and, in the end,

nothing happens because there is not sufficient direction

and no real "merging" to achieve the expected synergies.

What I experienced here in leT is that if you have a

vaslly diversified set of systems and infrastructures it's

hard to elTeetively merge two organizations.

Jo van den Hal1e/lherg, ExeCUTive Vice PresidenT alld Chief

Informalion DOIcel: 2005

Upon his arrival at DSM in 2000, van den
Hanenberg knew what needed to be done in order
to support the corporate strategy, Vision 2005:
Focus and Value, Twenty-four years as an executive
at Philips Electronics in research, technology,
procurement, and business management areas gave

him significant experience in an environment with
heavy acquisition and divestiture activity. He was
aware of the challenges of such an environment,
and he knew what his ICT organization had to do
in order to overcome them.

When DSM acquired Gist-Brocades, there were still

numerous email systems. numerous wide-area networks,

numerous desktops [in place], so what do you implement

in that new company? Where do you want that new

company 10 roll in? So we started in 2000 10 reaeh to

a standardized leT infrastructure-the networks, the

desktops, and the larger applications, like SAP.

To create an JeT environment conducive to
a dynamic, uncertain, and highly competitive
business environment, van den Hanenberg
developed an ICT strategy focused on three
important concepts: global standardization of rCT
infrastructure and enterprise models, a service
delivery-oriented ICT organization, and an ICT
organization that was not only business-oriented
but was itself governed by the business.

The first element, global standardization of
ICT, involved organizationwide acceptance of a
standardized ICT infrastructure (e.g., desktops,
servers, networks, Internet, business application
software, service providers, etc.) and common
enterprise models of DSM business processes.
Shortly after his arrival, one of van den
Hanenberg's first moves was to restructure his
supply base so that he only had to deal with a hand­
ful of reliable suppliers for hardware, software, and
services. He advised, "If you really want to steer
your ICT, then you can't do that with more than 107
suppliers. We used to have a lot of local suppliers
and now we have a handful of key suppliers."

The second part of his strategy was the
transformation of the ICT organization itself from
a purely technical organization-built around
highly skilled people solving technical problems­
into a business-oriented management organization
with service delivery skills. ICT was focused on
understanding business problems and determining
the best solution using technology, as indicated, to
achieve value. To achieve this, ICT staffers would
need new consultant-like skill sets, chief among
them being project management.
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In the new environment, instead of focusing
on developing single solutions for a technology
problem, ICT employees would likely find
themselves managing projects consisting of
diverse groups of technologies and business
unit professionals from both DSM and vendor
organizations. The technical work was to be done
by whatever entity-inside or outside-was bcst
equipped to do it. Outsourcing partners that had
bccn devcloped over the years would continued
to bc utilized: EDS for c-mail and distributcd
computing, Getronics for cnd-user support, KPNI
Infonet for networking, Deloitte and Accenture
for business process development and
reengineering, and Atos Origin for data center
and application hosting. This ICT standardization
and business process simplification would
effectively facilitate the acquisition process
and enable faster and smoother integration into
the DSM organization. Van den Hanenberg
realized that this new ICT model would result in
"a completely different organization than that
which we had prior to 2000."

The third component ofhis ICT strategy revolved
around how ICT initiatives were identified,justified,
and paid for (i.e., ICT governance). Again building
on the notion of servicc delivery rather than
technical problem solving, under the new model, all
major ICT investment projects had to be approved
by DSM's ICT governance board, heavily weighted
towards business oversight, which consisted of two
managing board members, the CIa, and four
business group directors who rotated periodically.

Implementing Vision 200S:
Focus and Value

Divesting Petrochemicals
Under van den Hanenberg's direction, the new ICT
strategy got its first workout during the planned
divestiture of DSM's petrochemical business. In
ordcr to facilitate the divcstiture and to enablc a
more accurate valuation, his organization initiated
what came to be called a "carve-out," a disentan­
gling of the ICT infrastructures and busincss

systems of the petrochemicals busincss from its
DSM parent. Van den Hanenberg described how
the carve-out supported the divestiture process:

We went through a detailed analysis of what needed to

be done to decouple our leT systems. the DSM systems,

and the pelrochemic,ll systems. It took liS haifa year to

really define that. By specifying it very exactly, we knew

whal part of thc business wc could separate immcdiately

and what required somc support from the mother

company. Then we could usc this information in the

negotiations processes.

A key consequence of the carve-out stratcgy
was the realization by the business units that
standardization on the SAP enterprise system
platform (e.g., work processes, data standards,
reporting templates) was a critical step towards
operational simplification and efficiency.
As a result, management saw the importance
of involving ICT from the first day in the due
diligence process of an acquisition. Hans Vossen
recalled: "The experience I got out ofthe divestiture
was directly used in the acquisition process." When
DSM divested petrochemicals, they first sorted out
the parts of the business that had previously bcen
managed by DSM, but for which the buyer would
now have responsibility. Vossen elaborated, "You
put the problem to the buyer, so the sellcr does not
have the problem of solving it."

In June 2002, DSM sold its petrochemicals
business to Saudi Arabian Basic Industry Corp
(SABIC) for €2.25 billion, a move that signaled a
major milestone in DSM's transition from a bulk
commodity to a specialty player.

Acquiring Roche Vitamins
That same month, DSM began negotiations
for the acquisition of the Vitamins & Fine
Chemicals Division from Roche, the Swiss­
based health care group, for €I .75 billion. (See
Exhibit 6 for an organizational chart of the
newly configurcd DSM.) The division would be
called DSM Nutritional Products, or DNP. At
the time, Roche's Vitamins & Fine Chemicals
business was the world's leading maker of
vitamins and carotenoids. Vossen, in his strategy
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Roche had been run much more like a pharmaceutical

comp:ltly, looking at growth in the top line but not

paying much attention to operational excellence and

growth in the boltom line. That's okay if you are

in high-growth phase, but that phase was over for

vitamins. So DSM acquired this company clearly with

the intention of bringing in its operational excellence

knowledge. We would be able to improve significantly

on profitability ... and still make it a very interesting

business for many years to come.

negotiations, and later on wc could clearly budget those

costs into the rcstructuring budget.

This acquisition alone doubled the size of DSM's
life sciences business. DSM acquired Roche's
Vitamins business when its prospects were declining.
A price fixing scandal and the entrance of new low­
cost Asian producers in the late 1990s/early 2000s
had resulted in margins falling to just 5 percent in
2003, accordi ng to aCitigroup report. RuudNeeskens,
DSM's senior manager for ICT applications, spoke
about the role ICT played in tuming around the
newly acquired vitamin business:

role, recalled the challenge: "Adding a €1.5
billion business ... made it from our side very
risky ... We did a lot of internal preparation
and market studies, and Roche allowed us to
have a lot of discussions with their internal
and external experts to understand the business
really well."

Because of DSM's recent experience
in divesting its petrochemicals business, the
company had a thorough understanding of what
would be required to separate the Vitamins &
Fine Chemicals Division from the parent Roche
organization. This knowledge helped DSM
navigate that part of the negotiations process, as
van den Hanenberg recalled:

SO!lf(C: DSM intcrnal dOClnm:nts

When we started with the acquisition of Roche vitamins,

DSM lcxccutivcs] rcalizcd that they had to involve leT

from day one in the due diligence. And I think, thanks to

that decision, it saved us a very large amount of money

because initially they had underestitll<lted the cost of

disentanglement and integration by n factor of 20. The

morc rcalistic costs were taken into account in Ihe price
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Integrating Roche Vitamins: The
VITAL Program

VITAL is one orthe most complex projects that DSM

has ever implemented involving over 600 people in

60 teams worldwide. What we have done rewrites

the textbooks. It's usually said that, when acquiring a

company. you ean either integrate it or you can transform

it. but you can't do both simultaneously. The VITAL

Integration and Transformation Project has proved the

textbooks wrong.

£lIImo Meijel; Chairmun o/the VITAL Project Direcrors:

DSM anticipated that the company's transition
would present emotional challenges to its
employees. The Roche organization had a "job
for life" culture, and Roche Vitamins itself
was a corporate status symbol. After th~ DSM
acquisition, Roche employees were unsure of their
new idcntity. To promote affiliation with DSM
executives embarked on internal and externai
branding campaigns. Everything from business
cards to property signagc, e-mails, product labeling
(e.g., packaging and product info. sheets), had to
be changed. A Web site was used to communicate
the new branding and to encourage employees to
be consistent in their representation of the "new"
DSM.

DSM was also sensitive to the need to
ensure the integrity and Sllstainability of the
Roche Vitamins brand. The external branding
campaign, termed "DNP Unlimited," promoted
DSM's desire to act with an unlimited spirit in
many different markets by delivering their brand
attributes: innovation, ambition, the ability to
change, and responsibility. A guerilla advertising
campaign "DSM Loves Roche Vitamins" was
launched in the leading business press of the
Netherlands, Switzerland, Germany, and the
USA, as well as the Asia edition of The Wall
Street JOllmal.

l Source: "Reflections from the VITAL Project Directors" in
VITAL: The (nternal Magazine of DSM Nutritional Products
Issue 9, June 2005. I

To coordinate its myriad integration
initiatives, DSM created the Vital program to
speCify how the company would disentanglc
the acquired business from its parent company
while simultaneously integrating it into DSM.
(See Exhibit 7.) As part of these efforts, DSM
prepared a communication strategy with a
number of key objectives. First, DSM wanted
consistency in its messaging. All employees
would be made aware of general intentions
and progress; involved parties would receive
more detailed information. Second, DSM felt it
was important to repeat information frequently
and across multiple channels. Third, DSM
promoted "team coffee breaks" to discuss
the changes and implications at a local level
with management. Fourth, DSM put a major
emphasis, especially during the first six months
following the acquisition, on demonstrating
Its IIlten!. DSM did not intend to pursue
Machiavellian strategies to make quick profits.
Instead, the company wanted to signal that
Its future growth was critically dependent on
the success of its newly acquired nutritional
products division.

Various media strategies were designed to get
these messages across: Nine issues of a magazine
called Vital provided news on the integration;
the company intranet featured more tcchnical
information; e-mail was used to communicate
daily and wcekly project updates.

In October 2003, DSM launched a series of
management communication sessions which took
representatives of DSM's managing board of
dlr~ctors and of DSM Nutritional Products' senior
management to most European and U.S. sites ofthe
former Roche V&FC division. Management team
members felt it was important to explain in their
own words why DSM had made this acquisition.
They also wanted to communicate the urgent need
for restructuring. But, most importantly, they
wanted to meet their new colleagues in their place
of work, to welcome them to DSM to discuss
with them their concerns, and also t; learn from
them about their products, markets, and ways of
working.
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Normally what you sec a company do when they acquire

1lI10thcr company. from an ICT perspective. is separate it

from the mother company and leave it, more or less on its

own for a while. then slowly start integrating. This was not

the approach DSM took here ... it W"dS a very fundamental

decision that in one jump we would do bOlh Ihc

uncoupling from Roche and at the same time immediately

integrating into the DSM standard ICT infrastructure. This

was quite a jump 10 take immediately after closing, but r

think it was a very nmdamenta\ one because ... it created

a window ofopportunity, . If you miss Ihat moment of

opportunity immediately after the acquisition. you arc

struggling for yC<1rs to gel [lhc syslCmJ up.

The strategy required significant projects related
to networks, system hosting, desktop, applications,
and external, internal, and e-business (Internet).
All of these projects ran in parallel during a

ensure the cooperation from both organizations.
According to Ruud Neeskens:

Phase III: Anchoring strategy

@
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L
leTs Olle-Jlllnp Transition Strategy

In ICT, the goal was to have the vitamin business up
and running 100 percent in the DSM environment
by the end ofthe transition period, with no business
disruption. This aggressive approach could only
be accomplished with a "one-jump" strategy to
disentangle Roche Vitamins & Fine Chemical's
ICT infrastructure from Roche and, at the same
time, to integrate Roche V&FC, immediately,
into the DSM-branded ICT infrastructure. The
one-step strategy was not typical, but it was
necessary in order to maintain the momentum
of the acquisition, secure sufficient funding, and

Gerard Will dell Zalldell, Managel: COII/II/ullica/ions

50 this was a paradox .. , D5M had to keep things the

samc ... but they had to change cverything.

Vital Project Structure 0
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EXHIBIT 7 Vital Program
s.ource: OSM mh:rnal documents
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EXHIBIT 8 DSM Workforce Distribution

Sourcc: DSM \V.:b SltC.
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planned 18-month "window of opportunity" that
was available, starting on the closing day of the
acquisition. Running projects in parallel without
central coordination was considered very risky,
as it could result in unplanned costs and missed
deadlines.

The EVITA 11IiliatjV('

We had more than 360 projccts running in parallel during

the pcak period with a lot of dependencies betwccn

them. So ifYOll get sand in the wheels of that complex

machine thcll you can have the whole machinc stop; then

we would have had a disastcr on our hands.

Ruud Neeskens. Sel/ior Manager leTApplications.

April /2. 2006

Prior to the acquisition, nearly 6,400 Roche
employees accessed over 100 business applications,
from 5,700 desktops at 89 global sites, to conduct
their business on a daily basis. Customers, suppliers,
and employees utilized 37 Internet sites to access
content or e-business applications. The acquisition
accelerated the growth ofDSM's global workforce.

(See Exhibit 8 for DSM workforce distribution.)
All former Roche applications had to be rebranded
to DSM Nutritional Products (i.e., business &
e-business applications, Internet and intranet sites)
and hosted on DSM's standard platforms. Their
local and wide area networks had to be fully
separated from Roche, and e-mail, desktops, and
printers had to be consistent with DSM standards.
All systems and servers had to be hosted in DSM
datacenters, independent of Roche.

As Jim Richard, a DSM eVita program
manager for business applications, recalled, "We
wanted everything to be based on DSM ICT
standards. From an ICT perspective, this was a
best practice-to implement a pure DSM ICT
foundation. We felt this was achievable in the 18
months defined for the disentanglement." Since
the integration of business processes would take
longer, this step was postponed until after the
initial I8-month transition was complete.

DSM developed a program that would be
responsible for separating all of DNP/Roche
shared applications-either through cloning,
installing replacement systems, discontinuing
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All of this wcnt Oil and on \\ith multiple systems every

w~ckend for O\,er a year ... and all of this had to happen
without thc slightcst business disruption ... A lot of

people had doubts lhal we would ever succeed but we

managed to do it in 15 months.

Ruud N(!("skells. DSM Senior Mallager leT ApplicO!iollS

We made cookbooks and said, from day to day what
should be done 011 day I. day 2. day 3. day 4 until

23 weeks were up. If you look at the succcss lhat we
had, il was really bascd on thc cookbooks-going

through day-to-day what kind of activitics yOll should

do. what kind of problcms could occur, and how yOll

should tackle lhern.

Visiolt 2005: Success Factors

KPN, mail servers were handled by EDS, Getronics
was involved with desktop and File & Print server
roll-out and organizing end-user support, and
Roche delivered the data and information. Thco
de Haas, manager, Global ICT Client Services,
explained the process:

'>oUfCe: DSr.,.'1 Interlml Oocum<:nl~

their use, or, under exceptional circumstances,
leasing the application through a supplier-buyer
relationship. The program, named EVITA, which
stood for J;xperience Yitamins LI Anywhere, was
critical to the success of VITAL, and therefore to
DSM's Vision 2005 (see Exhibit 9).

At the peak, over 360 projects were running
simultaneously, each being managed by a project
manager. Progress was tracked and problems
were flagged for immediate attention and swift
resolution. In order to organize and manage this
activity, the EVITA initiative was divided into five
distinct, but interdependent, work streams: Business
Applications, Internet & c-business, Hosting,
Distributed Computing, and Network. Each stream
was then assigned a speci fic stream manager
who had a strong history of achievements. (See
Appendix A for a description of the work streams.)

DSM also implemented a 23-week project
cycle for each site, regardless of its size. This
approach took careful coordination with multiple
partners, because DSM outsourced most of its
infrastructure. Networking was coordinated by
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To reduce risks, increase efficicncy, and managc
thc incvitable resistancc to change, OSM installed
a program support office to oversec the individual
projects within the eVita Program. The role of
the office was to integrate the systems activities,
participants, and processes necessary to meet the
ONP migration requirements. The office created
a program managemcnt model that combined
the established OSM and ONP lines of executive
authority with cross-functional participants from
both organizations as well as external service
suppliers.

One of the key decisions van den Hanenberg
made was to take over the role of cia for
the entire Roche Vitamins acquisition. Roche's
ICT department was significantly overstaffed:
Roughly 100 members of the more than 300
member organization were utilized on the project,
supplemented by external contractors.

As Cia, van den Hanenberg was able to
overcome organizational differcnces. He quickly
replaccd employees who expressed resistance to
the transition plan. Neeskens explained that in
any major transformation. there are three main
camps: a big group which quickly accepts the
new program, another big group that may be in
doubt but goes along with the plan, and a smaller
group made up of those who are resistant to
change. "The only way to move forward," he said,
"was to get [the reluctant employees] either into
another position in the organization that's outside
of ICT, or to remove them from the company
complctely. Wc had 15 to 18 months to execute thc
transition ... It was a tough approach, but it was
the only way to make this work."

To cnsure a standardized infrastructure, lCT
imposed conditions: Business groups had no
influence on what typc of network was installed,
nor could they specify what type of desktop they
got. These decisions were standardized globally
across OSM businesses. All this was done within
15 months, bringing the ONP ICT environment
very quickly in close alignment with the DSM
ICT standards and policies.

Soon after the acquisition, there were signs that
the Roche Vitamins integration would payoff and

that the Vision 2005's goals would be achieved.
(See Exhibit 10 for the portfolio changes and
financial performance and Exhibit II for growth
in market capitalization that resulted from Vision
2005.) The operational efficiency that OSM
brought to the vitamins business raised margins
from 5 percent to 14 percent.3 The synergy worked
both ways. In another case, one of OSM's animal
nutrition products was not selling well because
OSM did not know how to commercialize it. The
marketing talent that Roche brought to the table
helped turn this product around.

ICT's role in helping the acquisition succeed
wasn't always that visible. In fact, they won
accolades for not being noticed at all. Saluting
his group for keeping the business running
without disruption, the CEO of the acquired OSM
Nutritional Products, Feike Sijbesma, called ICT,
as van den Hanenberg recalled, "the unknown
heroes."

Beyond 2005: Support ing
Visioll 2010

All in all, I would qualify 2005 as a very good year
for DSM ... DSM is financially sound, technology

rich, and has embarked on a new strategic course with

new opportunities and challenges. The successful
completion of Vision 2005 has paved the way for the

next logical step, Vision 2010-Building on Strengths.
In fact, we have already started. And more will follow

as we further leverage the capabilities and performance
of our company in order to successfully execute this

strategy.

Peter £Iverding. Chairman a/the Managing Board. as cited in

DSM 2005 AI/lluol Report

The success of its Vision 2005 strategic plan
encouraged the company to set yet another
aggressive transformation target. As with Vision
2005, OSM pursued a careful and comprehensive
strategic planning process, (see Exhibit 12). In
October 2005, Peter Elverding, the chairman of

l Source: M. Heslop, et al. "DSM," Citigroup Analyst
Report, December 2005, p.6.
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Market-Driven Growth and Innovation
ICT would playa major role in accomplishing the
ambitious Vision 20 I0 goal of generating over € I
billion in sales from new market-driven innovations.
One way it would do this, van den Hanenberg
explained, was through modeling best practice in
sourcing innovative ideas. ICT's cross-industry
outlook gave it an advantage over other functional
groups, which tended to look only within their own
industry for innovation, as he explained:
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DSM's managing board, announced a new strategic
plan, Vision 2010: Building on Strengths, which
focused on "accelerating profitable and innovative
growth of the company's specialties portfolio.'"
Market-driven growth and innovation, increased
presence in emerging economies, operational
excellence, and value creation were the plan's
key components. And once again, lCT would be
critical to the realization of these goals.

EXH IBIT 10 Portfolio Changes Resulting from Vision 2005 M&A Activity, Sales, and EBIT

$ourc(': DSM mlemal documents.

4 See the DSM Web site (http://www.dsm.com/en_US/
html/about/vision_201 O.htm) for a summary of Vision
2010, viewed on January 31, 2007.

When you are in the IT industry, you have to look across

very broadly, because ... the pockets of innovation,

and the trends. are happcning across multiplc different
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EXHIBIT 11 Market Capitalization and Accelerated Growth Performance: Results from Vision 2005

Source: 1>51\1 1111~rnal doclll1l~nh.
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industries. multiple different gcogmphies. ... Businesses

normally look only to the best pmctice in their own

industry. And then most orthe time thcy arc taken by

surprise. because there will always be a competitor

somewhere who finds the best pmcliec ovcr industries.

As DSM envisioned the creation of new business
as a core part of its growth strategy, the processes its
ICT group had developed during the integration of
Roche Vitamins set the stage for creating the next
level oflCT support services. By reconceptualizing
its architecture and internal capabilities, ICT was
able to support innovation processes and give new
ventures a leg up. Van den Hanenberg described
what he called "the IT greenhouse for innovation":
"In a greenhouse, we set up an IT system backbone,
on which you can place new start-ups. And then
they automatically, in a very natural way, learn the
business processes for that new start-up company.
And you can easily scale up and scale down."

Unlimited. DSM

Without this level of support, he explained,
new businesses are forced to divert their time
and energy inward, toward managing their ICT
and business systems. Under the greenhouse
model, though, scarce resources are freed up so
that managers can focus on their market. The
IT greenhouse provided the support to scale,
not just in infrastrtlclure, but also in business
processes and organizational capabilities, so
that the new unit could keep growing right into
the large-scale systems that DSM already had
in place.

Increased Presence in
Emerging Markets
To support the company's plans for a greater
presence in emerging markets, van den Hanenberg
built a virtual global ICT organization. He
elaborated on this concept: "Instead of steering
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and delivering services from one location here
in the Netherlands, I have now six affiliate
locations in Parsippany [New Jersey], Sao Paolo,
Switzerland, Singapore, Shanghai ... With those
footholds, I can support the growth of DSM in the
emerging markets."

These globally distributed sites provided
another important benefit as well. By accessing
his Brazil, Singapore, or Shanghai affiliates, van
den Hanenberg could take advantage of low-cost
labor markets while maintaining more control
over the process than was possible with typical
outsourcing and offshoring arrangements.

Operational Excellence
The standardization around SAP led a program
of business processes standardization, dubbed
Project Apollo. This enhanced clarity around
business operations led to some surprises, as

previously uncovered aspects of their operations
were made visible when processes were
documented and data was delivered. Van den
Hanenberg remarked:

Thc business units ha....e discovered ... how much more

transparent their business is becoming because of leT.

For instance, onc business discovercd that they had R5

dillerent pricing structures, and, nowadays, they have

only threc, You can imaginc if you have 85 dillercnt

pricing structures, you have no control over your pricing

policy. Another unit had over 40,000 diffcrent product

codes in one area. You can't manage your product

portfolio if you havc 40,000 product codes ... and it only

is discovcred at the mOllleni that IT provides them the

right systems and the data.

While they may have been initially reluctant,
DSM managers quickly saw what leT could
contribute to their business success, as van den
Hanenberg recalled,
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Way back in 2000. every business group director came
to me and said it is impossible thaI we ha,e a shared IT
organization. standard IT infrastructure. and systems.
because ,,,Ie are differcnt. ... In the beginning, we had
to introduce Apollo by pushing from leT with the leT
govcrnance board and the managing board. Nowadays,
we are in a pull mode, as the business is ... asking for
projects and asking for further standardization."

Value Creation
For the value creation component of Vision 2010,
DSM had set itself aggressive financial goals that,
if realized, would enable DSM to achieve a total
shareholder return exceeding the average of its peer
companies. (See Exhibit 13 for DSM financials.)
The first contribution ICT would make toward that
goal was to rcmove unnecessary cost. When he
first arrived in 2000, van den Hanenberg recalled,
top management "had no clue" about the total
cost of ICT. Thanks to rigorous standardization
of infrastructure and business process, though,
van den Hanenbcrg noted that he had "reduced
the cost of ICT about 30 percent to 40 percent
while the demand went up with a factor of 10.
So, if we had not standardized all of these, then
we would have had outrageous IT cost. And lousy
performance."

Titus Looman, DSM manager, Apollo Program,
provided an example of how standardization
created value for the company:

In DNP we had 15.000 pieces of customized programs
complctely modeled for DNP. Suppose that SAP comes
with a new upgrade. You havc to redo every bit of these
15,000 pieces. We cannot afford this. So SAP is very
much a driving force for standardization and looking
at cost. How you handle this will determine your IT
maintenance costs. And we saw that [with standardization]
you can manage your IT costs much better.

Yet, despite all he and his organization had
accomplished, van den Hanenberg acknowledged
that it was difficult to quantify the total benefits
of ICT: "That is because most of the benefits
are being cashed in," he said, "in the business
itself ... it's like, 'See what a marvelous job we
in the business have done.' This is the fate of a
support function like ICT. So the best that wc
can get is that we are being recognized as an
enabler."

In DSM's new governance model, the
standardization van den Hanenberg's group had
brought to the company was being replicated
across other internal business support functions
as well. From financial services and accounting
to contract management; human resources; and
safety, health, and sustainability systems, ICT was
the reference point for how to create internal value
through service delivery. If van den Hanenberg
continued to lead his team to the same high level
of achievement, pcrhaps by 20 I0 his ICT staff
would still be heroes, but unknown no more.



EXHIBIT 13 DSM Financials

Source: DSM internal documents.

DSM Full P&l 1992 1993 1994 1995 1996 1997 1998 1999 20DO 2001 2002 2003 2004 2005 2006E ZOO7E lOOSE

DSM Nutritional Products 496 1,899 1,914 ',969 1,992 2,018
Performance Materials ',616 1,588 ',809 2,133 2,032 1,846 1,924 1,835 2,188 1,855 1,767 1,774 2,007 2,447 2,529 2,426 2,408
Ufe Science Products ',314 1,040 1,238 1,388 1,672 687 1,681 1,666 1,853 2,237 2,168 1,963 1,484 ',479 1,470 1,477 1,490
Industrial Chemicals 1,207 1,093 1,096 1,071 1,020 2,752 2,679 2,704 3,877 ',302 1,268 1,416 1,570 ',687 1,784 1,632 1,572
Other activities 92 80 146 125 168 400 135 128 172 357 433 401 474 485 485 485 485
Intragroup Sales (188) (152) (216) (261 ) (235)
Associates &- discontinued 2,219 1,029 398 183 0 0 0
Total Sales 4,041 3,648 4,074 4,457 4,657 5,629 6,361 6,333 8,090 5,751 5,636 6,050 7,832 8,195 8,237 8,013 7,974
Sales Growth (4.7%) (9.7%) 11.7% 9.4% 4.5% 20.9% 13.0% (0.4%) 27.7% (28.9%) (2.0%) 7.3% 29.5% 4.6% 0.5% (2.7%) (0.5%)
Volume qrowth (4.7%) {9.7%) 11.7% 9.4% 2.7% 9.0% 3.0% 7.0% 8.0% (2.0%) 6.0% 2.0% 8.0% 0.0%

Other operating income 133 33 99 174 148 154 143 163 274 (31) (141) 131 197 223 223 223 223
Raw material cost (1,944) (1,737) (1,855) (1,990) (2,163) (2,733) (2,955) (3,021) (4,449) (2,723) (2,414) (2,895) (3,574) (4,338) (4,530) (4,407) (4,389)
Personnel cost (878) (818) (779) (761) (824) (883) (873) (887) (927) (924) (915) (958) (1,342) (1,352) (1,366) (1,379) (1,393)
Gross profit, predepreciation 1,352 1,125 1,539 1,879 1,819 2,168 2,676 1,588 1,988 2,073 2,166 2,328 3,113 2,728 2,564 2,450 2,418
Other operating cost (904) (829) (895) (869) (1,025) (1,220) (1,620) (1,540) (1,734) (1,332) (1,399) (1,605) (2,046) (1,417) (1,298) (1,298) (1,294)
EBITDA 448 296 643 1,010 794 948 1,056 1,012 1,254 741 767 723 1,067 1,311 1,267 1,152 1,124
Depreciation &. gw amortisation (320) (338) (363) (319) (341) (403) (470) (458) (503) (405) (384) (429) (504) (503) (518) (508) (507)
EBIT from continuing 128 (41) 280 691 453 545 586 554 751 336 383 294 546 799 748 644 617

-132.3% -778.0% 146.7% ·34.4% 20.4% 7.5% -5.5% 35.5% -55.3% 14.0% -23.2% 85.6% 46.3% -6.4% -14.0% -4.1%

Net interest (55) (61) (66) (26) (27) (33) (71) (69) (57) (97) (14) (31 ) (56) (70) (67) (57) (30)
Pre-tax Profit 73 (102) 214 66. 426 512 515 485 694 424 436 263 490 729 682 586 587
To> 22 57 (10) (213) (119) (149) (108) (118) (171 ) (69) (84) (49) (95) (173) (161 ) (150) (150)
Non-consolidated 22 20 35 36 24 34 19 15 48 14 (3) 5 9 (2) (5) 0 5
Net profit on ord. activities 117 (25) 239 487 331 397 426 382 571 369 349 219 404 554 496 436 442

Preference dividend 0 0 0 0 (13) (16) (15) (19) (22) (22) (22) (22) (22) (16) (16) (16) (16)
Minorities (5) (2) 0 0 (2) 0 (2) 2 (1) 1 (1) 14 11 7 7 7 7
Net before extraord 112 (27) 239 487 316 381 408 365 548 348 326 211 393 545 487 428 433
Net extraordinaries (10) (26) 3 (1) (2) (2) (9) (13) 10 1,045 840 (94) (122) (34) 0

102 (54) 241 486 314 379 399 352 558 1,393 1,166 117 271 511 487 428 433
Ordinary Dividend 65 25 (98) (111) (131 ) (148) (165) (153) (168) (168) (170) (168) (168) (191 ) (190) (190) (190)
Retained 37 (79) 339 597 445 527 564 199 390 1,225 996 (51 ) 103 320 297 237 243

(Continued)
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EXHIBIT 13 DSM Financials (Comillllcd)

DSM Full P&l 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006E 2DD7E 2008E

Total sales growth ·4.1% -9.7% 11.7% 9.4% 4.5% 20.9% 13.0% -0.4% 27.7% -28.9% ·2.0% 7.3% 29.5% 4.6% 0.5% -2.7% ·0.5%
Gross Margin 33.5% 30.8% 37.8% 42.2% 39.1% 38.5% 42.1% 40.9% 36.9% 36.0% 38.4% 38.5% 39.7% 33.3% 31.1% 30.6% 30.3%
predepreciation
Change in raw material -1.6% -10.6% 6.8% 7.3% 8.7% 26.3% 8.1% 2.2% 47.3% -38.8% -11.3% 19.9% 23.5% 21.4% 4.4% -2.7% -0.5%
costs
Raw material/sales 48.1% 47.6% 45.5% 44.7% 46.4% 48.5% 46.5% 47.7% 55.0% 47.3% 42.8% 47.9% 45.6% 52.9% 55.0% 55.0% 55.0%
Change in personnel ·1.0% 3.7% 3.3% -1.1% 1.6% 4.5% -0.3% -1.0% 4.7% 40.1% 0.7% 1.0% 1.0% 1.0%
cosls
Personnel costs/sales 21.7% 22.4% 19.1% 17.1% 17.7% 15.7% 13.7% 14.0% '1.5% 16.1% 16.2% 15.8% 17.1% 16.5% 16.6% 17.2% 17.5%
Change in other 4.0% ·8.3% 8.0% -2.9% 17.9% 19.0% 32.8% -4.9% 12.6% -23.2% 5.0% 14.7% 27.5% -30.7% -8.4% 0.0% -0.3%
operating costs
Other operating costsl 22.4% 22.7% 22.0% 19.5% 22.0% 21.7% 25.5% 24.3% 21.4% 23.2% 24.8% 26.5% 26.1% 17.3% 15.8% 16.2% 16.2%
sales
EBITDA margin 11.1% 8.1% 15.8% 22.7% 17.1% 16.8% 16.6% 16.0% 15.5% 12.9% 13.6% 12.0% 13.6% 16.0% 15.4% 14.4% 14.1%
Deprcn as % of sales 7.9% 9.3% 8.9% 7.2% 7.3% 7.2% 7.4% 7.2% 6.2% 6.5% 6.3% 6.7% 6.4% 6.1% 6.3% 6.3% 6.4%

No of employees 9,982 9,528 8,672 7,709 8,361 7,953 22,000 22,000 19,150 18,375 26,11 1 24,204 21,820 21,820 21,820 21,820
(year end)
No of employees 8,228 19,505 19,505 19,505 20,516 24,503 22,839 21,820 21,820 21,820
(average)
wages &. salaries (1,145) (1,191 ) (1,251 ) (1,217) (1,215) (1,382) (1,337) (1,303) (1,329) (1,356)
Cost per employee 39.9 39.0 40.7 44.8 44.7 50.4 (61,061) (64,137) (62,394) (59,222) (56,401) (58,540) (59,711) (60,905) (62,123)
Pension service cost (89) (112) (112) (112) (112)
Pension interest (215) (210) (210) (210) (210)
Expected return on assets 283 305 305 305 305
Operating lease rentals (1) (2) (1) (2) (2) (22 (2)

No of shares (m) year end 193.1 194.4 192.0 192.2 194.0 191.6 192.0 190.9 190.4 190.4 190.4
No of shares (m) average 212.6 216.2 216.6 217.0 182.6 174.4 199.5 194.0 192.4 192.2 193.1 189.4 191.6 190.8 190.4 190.4 190.4

EPS before extraordinaries 0.5 (0.1) 1.1 2.24 1.73 2.18 2.05 1.88 2.85 1.96 1.83 1.25 2.05 2.86 2.56 2.25 2.27
&gw
EPS after extraord 0.5 (0.2) 1.1 2.24 1.72 2.17 2.00 1.82 2.90 7.25 6.04 0.62 1.41 2.68 2.56 2.25 2.27
EPS growth -22.8% 26.2% -6.4% -8.0% 51.4% -31.1% -6.8% -31.8% 64.5% 39.3% -10.4% -12.2% 1.3%
Dividend 0.3 0.1 0.5 0.6 0.7 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0
Pay-out ratio 26.2% -40.9% 18.7% 12.2% 17.7% 15.7% 36.9% 40.4% 30.7% 44.6% 47.8% 70.2% 42.7% 35.0% 39.1% 44.5% 44.0%
Tax rate 30.6% -56.0% -4.9% -32.0% -28.0% -29.2% -21.0% -24.3% -24.6% -16.3% -19.3% -18.6% -19.4% -23.7% -26.5% -25.6% -25.6%
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D5M Cash Flow Schedule 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006E 2007E lOO8E

EBIT 128 (41) 280 691 453 545 586 554 751 336 383 294 562 808 748 644 617
D&A of tangible assets 320 338 363 319 341 402 470 458 503 521 442 429 504 503 518 508 507
Er gw
Dec. (inc.) in net working (91) 97 51 25 (176) 114 (111 ) (137) (60) (58) 10 111 209 (201) 2 39 7
capital
Provision related cash 20 22 (44) 54 20 16 36 16 (63) (37) (139) (173) (153) (202) (120)
items
Other adjustments (5) (26) (20) (16) (10) (10) 4 86 (60) 138 109 3 (81) (11 )
Minority int. of adjusted (5) (2) 0 0 (2) 0 (2) 2 (1) 7 7 7
net profit
Operating cash flow 443 286 542 844 684 806 985 977 1,071 900 805 663 ',041 897 1,156 1,198 ',138

Interest (55) (61) (66) (26) (27) (33) (71) (69) (57) (97) (20) (31 ) (66) (71 ) (67) (65) (44)
Tax 22 57 (10) (10) (213) (119) (149) (108) (118) (171) (69) (49) (77) (133) (181 ) (148) (148)
Dividends (89) (22) (33) (123) (118) (102) (78) (91 ) (87) (190) (191 ) (187) (194) (183) (207) (206) (206)
Capital Expenditure of (477) (312) (168) (345) (484) (458) (585) (647) (598) (652) (457) (433) (349) (393) (512) (563) (551 )
tangible fixed assets
Trading cash flow (157) (52) 265 339 (158) 93 102 62 211 (210) 68 (37) 355 117 189 216 189

Acquisitions (18) (38) (49) (22) (214) (120) (1,292) (31) (883) (1) (1,469) (564) (30)
Disposals 53 93 77 90 51 91 28 49 32 ',244 ',998 12 28 222 120
Increase in Share Capital! 0 0 9 0 (273) 0 (119) (109) (108) (68) (100)
Repurchases
Other adjustments 69 (12) (90) 45 (36) (12) (92) (148) (71) (15) 57 33 0

Change in Net Cash (53) (10) 2ll 452 (630) 52 1,254 (68) (830) 1,034 2,066 (1,618) 332 (260) 179 215 189
(Debt)

Net cash (debt) year end (944) (853) (515) (1 ) (567) (248) (1,456) (1,373) (2,148) (867) ',038 (671 ) (572) (832) (653) (438) (249)
Net cash (debt) average (889) (898) (684) (258) (284) (408) (852) (1,415) (1,761) (1,508) 86 184 (622) (702) (742) (545) (343)
Acquisitions/sales 0.4% 0.9% 1.3% 0.5% 4.8% 2.6% 23.0% 0.5% 13.9%
Interest 6.4% (23.4%) 4.6% 11.5% 8.5% 10.0% 10.0% 10.0%

FCF to equity (68) (30) 297 462 (40) 195 180 153 298 (20) 259 150 549 300 396 421 395
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EVITA Work Streams
To manage the volume of activity, DSM estab­
lished a series of ICT work streams, each with its
own function and staffing.

The Business Applications stream was respon­
sible for separating over 100 business applications
that, immediately following the acquisition, were
shared both by Roche and DNP. DSM followed a
very strict ICT principle: ICT would provide the
business with the tools and instructions it needed,
but the business itself was responsible for using
the tools to change the management and imple­
mentation within the organization. This principle
demanded a complete split of governance between
the application side and the infrastructure side.
On the infrastructure side, there was strong gover­
nance driven directly from the board to the global
ICT organization, and this drove all the infrastruc­
ture-related streams, like network and distributed
computing. On the application side, ICT had busi­
ness responsibility to support the business. As
Neeskens explained:

We went to the business with a long list of 104

applications and we said, for eaeh ofthesc applications,

what are you going to do in the future? E.g.: You are now

sharing your HR system wilh Roche. In 18 months from

now you have to be on your own. Whal will your action

be? Do you want 10 have your own HR system or do you

want to ouisouree il to a payroll service provider? The

business had to make the decision on how Ihey wanted to

movc forward with each application.

The iNet and eBusiness stream focused on sep­
arating DNP from the Internet and intranet structure
of Roche. It was important to immediately show
all employees and customers of DNP that they had
become a part of a new organization. Thousands of
Web pages were migrated out of the Roche environ­
ment and integrated into the DSM environment. In
total, 37 Internet sites, 3 major business applica­
tions, II intranets, 34 Web applications (such as
registering for a company parking space), and 59
Web services (e.g., making restaurant reservations)

were moved. All e-business applications that were
involved in selling over the Internet and had been
previously dispersed over many different small sys­
tems were moved off the Roche infrastructure and
integrated into the DSM environment.

While not all of the applications were mission­
critical, the internal Web applications were impor­
tant as they had a big impact on employee morale.
As Theo de Haas explained, "There are all kind of
things that, while nitty-gritty, can be very annoy­
ing to people [if they don't work]. Maybe I can't
park my car; J can't eat anymore because J can't
pay in the canteen ... all those kind of things you
have to take into account."

During the migration of Web content, ICT
managers were careful to involve Corporate
Communications to ensure the integrity of the
DSM brand. After porting content into the new
DSM layout, the business units verified the accu­
racy of the content and revised it to meet the new
corporate policies and standards. Getting business
unit staff to do this work required some effort on
the part ofICT project managers. De Haas recalled
his conversations with new employees, some of
whom were concerned with whether they would
still have ajob next year: "Then I come in and say,
'Your information on the Internet is not correct.
Can you please change it?' It's not a top priority
for the business, that's for sure," said Haas. "But
if you don't correct it, things won't work anymore,
and you'd have a totally dead Internet."

The Hosting stream took charge of relocat­
ing over 350 systems (i.e., servers) from Rochc
data centers to DSM hosted data centers located
in Eindhoven, Netherlands, and Arlington, Texas.
Each system move required three to four months
of preparation with meticulous planning down
to the hour. The typical routine involved stop­
ping a system on a Friday night, dumping all the
information onto tapes, sending via courier to
Eindhoven, loading onto the systems, and finally
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bringing the systems up on Sunday morning. The
responsible business unit then checked their sys­
tem integrity and accuracy, problems were fixed,
and, on Monday morning, the systems were avail­
able for business again. Functionality was not
changed, only the physical location of the system.
This required a weekend routine of shutting down
the old system, copying information, relocating
it, reloading, and testing. De Haas commented on
challenges of effecting these transitions in a live
work environment:

The whole aim was that all the business functions must

be available without any interruption so people can keep

on working from 8 to 5. And if you make any changes,

the changes must come at night or in the weekend. When

people came back the day after or on Monday, the system

should work again as it did before. . And I'm proud to

say that there was no business olltage whatsoever.

The Distrihuted Computing stream was
tasked with redeploying or replacing over 5,700
desktops and laptops at 89 former Roche locations
across the globe. This involved adopting the DSM
desktop standards and installing the standard file
and print servers and email infrastructure. All
of the data had to be migrated out of the Roche
environment and into the DSM environment while
maintaining the integrity of the user's e-mail and
shared files.

"I think the main success of the whole project
was what we call a dry-run .... We urged people
in that dry run to come up with problems so that
we could test. Then we'd select one site as a pilot
site to see if it really did run in practice," said de
Haas.

The Network stream managed the removal
of all of the global network sites from the Roche
Global Network while simultaneously integrat­
ing them into the DSM global network (DGN).
This required a period of double connectivity. A
solution was designed to enable DNP employees
to access systems from both Roche and DSM
during the transition period, requiring close
cooperation between both ICT groups who were
distributed across the globe.

Secure tunnels were built between the Roche
network and the DSM environment so users, still
in the Roche environment, could access systems
that had already been moved to the DSM envi­
ronment. This required coordination around the
connections between the Roche and DSM net­
works during that transition period, with teams
at both Roche and DSM guarding the double fire
walls. Approval from both teams was necessary
in order to get the traffic from one environment
into the other while maintaining network integ­
rity and security.





Module

The Business of IT
Robert D. Austin

More than ever, companies depend on IT capabilities to execute their business models.
Without sound management, frameworks to deliver operational results, strategies,
investments, plans, and innovations-however visionary, shrewd, careful, or original­
cannot create business value. In recent years, advances in computing technology have led
to fundamental shifts in bow firms use IT to execute their intentions. New technologies
bring new opportunjties but also new risks. Realizing opportunities and managing risks
require innovations in IT delivery service models and management approach. Today's
manager of the business of IT needs a modern arsenal of methods and techniques for
contending with many new challenges while also continuing to meet past commitments.

The chapters in this module focus on frontline operational issues. They examine how
changing technology infrastructure affects business, how management frameworks and
priorities must shift) and how opportunities can be exploited and risks minimized. The
module is organized within four chapters. Chapter 5 introduces the basic elements of
modern IT infrastructure and surfaces the management issues to be pursued in depth
later in the module. Chapter 6 addresses the robustness of IT capabilities, with emphasis
on issues of system availability and security. Chapter 7 explores new service models
made possible by advances in computing technologies and discusses frameworks for
managing these services, including those provided by external partners (via outsourcing).
Chapter 8 addresses issues ofproject management, an activity that remains very critical
to the delivery and enhancement of IT capabilities. The article and five cases at the end
of the module provide a basis for further discussion on how to tackle value creation's
all-important last step: Execution.





Chapter

Understanding IT
Infrastructure

"Seventy-five percent of all IT dollars go to infrastructure. Isn't it time you learned what

it is?'"

Information technology (IT) infrastructure' lies at the heart of most companies'
operating capabilities. Changes in IT lead therefore to fundamental changes in how
businesses operate. Because many companies depend on these technologies, adept
management of this infrastructure has become vital.

Recent advances have led to major changes in how IT services are delivered. For
some time, low-cost computing power has propelled a shift toward more distributed
processing. Internetworking technologies, which provide a low-cost way to connect
everyone on the same network, present new possibilities for addressing business com­
puting needs. The operational mechanisms at the heart of many businesses continue
to evolve. New technologies add to, improve, and interconnect older systems to yield
infrastructures with complex operational characteristics.

Infrastructure evolution brings with it many benefits. IT services few envisioned
several years ago have become commonplace. Older services can be delivered in new,
more customer-responsive ways, and the cost structures underlying new service deliv­
ery methods are superior to those of older methods. New business models enabled by
the new service possibilities have emerged. Industries restructure to realize greater
efficiencies and capabilities as part of a long-term trend that will continue and acceler­
ate regardless of occasional technology market slumps.

Along with benefits, however, come challenges. In this chapter and the next
three, we address the challenges associated with changing infrastructure. Our focus
is on frontline issues of execution. Grand visions are of little use unless they can be
translated into reality. New business models and systems cannot succeed unless they

This chapter is adapted from Professor Robert D. Austin's Managing Information Technology
Infrastructure course module, Harvard Business School Publishing No. 603-104.

1 From an IBM advertisement that ran in major newspapers in the fall of 2001.

2 In this and the following chapters, we use the word infrastructure to refer to the entire layered
fabric of hardware, software, systems, and media that collectively deliver IT services.
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can be relied on to operate at key momcnts. Ncw technologies provide less value if
they cannot inter-operate effectively with the older technologies still present in most
companies. Most seriously, IT infrastructure greatly determines a company's differ­
entiating capabilities; effective infrastructure enhances capabilities, while ineffective
infrastructure destroys them. In today's environment, a seemingly minor IT decision
made two or three years ago by a low-level technical employee can turn out to be the
decisive factor in defining a winning stratcgy, closing a sale or deal, or surviving a
competitive challenge.

The constraints of past IT infrastructure decisions can be severe, for example, when
a company deploys a technology that proves to be a loser in the marketplacc; such a
company can be left with poor (or no) vendor support, inferior business capabilities,
and costly-to-maintain infrastructure that cannot easily be shut down or replaced.
Infrastructure dccisions are difficult because they arise in a dimly illuminatcd realm
halfway between business and technology. In this realm, teclmology issues are tightly
interwoven with business issues, and it is unclear who should be making the decisions.
Oftcn general managers are tempted to "leave it to the techies," but this is often a
mistake. Technological aspects ofdecisions may seem alien to nontechnical managers,
but technologists may see business issues in similar terms. The deepcst challcnges of
infrastructure management, then, are in understanding and assigning responsibility for
making these not just technical, not just business decisions, in bridging the gap between
thc business and technology domains. Only when we are successful in this will wc sce
clearly how evolving technologies affect business, how management priorities should
evolve, and how we can reduce the risks that affect day-to-day operations.

The Drivers or Change: Belter Chips.) Bigger Pipes

In 1965, Gordon Moore, who would later cofound Intel, noted that the performancc of
memory chips doubled every 18 to 24 months, whereas their size and cost remained
roughly constant. He predicted that thc trcnd would continue and that its impact on
thc world would be profound. Nearly four decades later, most people are familiar with
consequences of Moore's "Law." Thc computing power in a twenty-first-century dcsk­
top, laptop, or even handheld computing dcvicc far cxceeds that of machines the size
of large rooms at the time of Moore's observation (see Figure 5.1). Equally significant
is the low cost of modern dcvices. Once scarce, expensive, and thereforc centrally
controlled computing power is now abundant, incxpcnsive, and widely distributed in
everything from general-purpose computers to toaster ovens.

Centralized computing architecture prevailed during the 1960s and 1970s (scc
Figure 5.2). Specialized data processing staffs presided over large mainframe com­
puters accessed via awkward punch card, Teletype, and terminal machines. Dealings
between humans and computers were not very interactive; programs ran infrequently,
in batches, often only once each day. Access devices were "dumb"; they had little
inherent capability but served merely as murky windows into complex mainframes.
Mainframcs provided all computational and storage capabilities. The occasional need
to share information between mainframes led to the development of networks. These
early networks were simple because they only had to handle traffic between a few
large mainframe computers.
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FIGURE 5.1
A Craphical
Representation
of Moore's Law

Source: Adapted by
Mark Seager from
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The impacts of Moore's Law disrupted the mainframe paradigm. An advertise­
ment for the Intel 4004 in the Fall 197 I issue of Electronic News exaggerated when
it announced "a new era in integrated electronics," a '"computer on a chip."3 But the
new era was not long in coming. The immediate successors of the programmable 4004
were the basis for the first general-purpose desktop computing machines capable of
real business functionality: personal computers (PCs). When the IBM PC appeared in
late 1981, few realized how radically it would change business computing.

With the emergence of PCs, computing that had resided in centralized data pro­
cessing enclaves spread throughout the organization and into the eager hands of
business users. Financial analysts embraced spreadsheets. Marketers designed and
analyzed their own databases. Engineers adopted computerized drawing packages and
programmed their own PCs for more specialized purposes. For a growing number of
computing tasks, reliance on the data processing staff became a distant memory.

As newly empowered computer users sought to share work, new communications
infrastructures emerged. Local area networks (LANs) allowed businesspeople to share
spreadsheets, word processing, and other documents, and to use common printers to
obtain hard copies of their work. PCs and LANs became more sophisticated as users'
computing needs expanded and as underlying technologies that were fundamentally
different from earlier mainframe technologies advanced. The client-server movement
was the culmination of this model: Higher-powered but still distributed computers
(servers) combined with more elaborate networks and desktop PCs (clients) to pro­
vide IT services (i.e., payroll, order management, sales support, and beyond) formerly
delivered by mainframe.

In the early 1990s, the rise to prominence of the commercial Internet, the Web, and
underlying protocols (rules for how data would be moved across networks) led to new

3 Paul Frieberger and Michael Swaine, Fire in the Valley: The Making of the Personal Computer (New
York: McGraw-Hili, 2000), p. 20.
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FIGURE 5.2 The Evolution of Corporate IT Infrastructure
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FIGURE 5.3
A Graphical
Illustration of
Metcalfe's Law
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stages ofevolution'Transmission control protocol and Internet protocol, together known
as TCPfIP, provided a robust standard for routing messages between LANs and created
the potential to connect all computers on an ever-larger wide area network (WAN).
Internetworking technologies were the legacy of U.S. Department of Defense (DOD)
research (conducted in the 1960s against the backdrop of the Cold War) to develop com­
munication networks without critical communication lines or nodes that could be tar­
geted by an enemy. Because of their publicly funded origins, TCPflP and other Internet
protocols and teclinologies were open standards, not owned by any person or company.
Computers could be connected at low cost and with minimal central orchestration. Self­
service hookup facilitated rapid growth in the worldwide Internet.

At first, the Internet was useful primarily for exchanging e-mail and large data
files, but the Web, with its graphical user interfaces, made Internet communication
valuable to those who were not computer specialists. Just as PCs had made computing
accessible to a wide variety of nontechnical users, the Web made network resources
(such as distant databases) and capabilities (such as over-the-Net collaboration) acces­
sible. The number of connected computers shot skyward, and the value of the network
increased according to Metcalfe's Law: "The usefulness of a network increases with
the square of the number of users connected to the network" (see Figure 5.3).'

As the number of users grew, commercial potential mounted and network capac­
ity expanded. Network capacity followed a curve steeper than the one that applied to
chips (see Figure 5.4). The combination of powerful chips and large communication
"pipes," both at low cost, fueled a process that would lead to qualitatively different
computing infrastructures.

4 The Internet was not new in the 19905. It had been in use by the military and by researchers since
the 1960s. But commercial uses of these technologies accelerated dramatically in the 1990s.

S Metcalfe's law is commonly attributed to Robert Metcalfe, one of the inventors of the Ethernet
standard and the founder of 3Com Corporation.
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FIGURE 5.4
The Bandwidth

Explosion

Source: Adaplcd from

hllp: WW\v.slnnflXd.

edll-yzarolia.
Challenges.hlm.

2001+

1999-2000

1997-1998

1996--1997

1994--1996

1990-1994

1960-1990

Netnork Bandwidth Growth

Truc voice-ovcr-IP telephony. high-resolution Internet tclcvision, music Hnd
movies on demand. virtual workplaces. broadband wireless

Live audio and video sireaming events. digital commerce.
Internel radio and lelevision, voice chat applications

Milss WWW adoption. graphic-intensive,
inSlanl messaging

Mass e-mail adoption. basic
WWWsiles

Large file transfer.
e-mail

File
Ir:msfer

lncreasing Network Bandwidth

These related exponential trends-reduction in the cost of computing power and
reduction in the cost of exchanging information between computers-have been fun­
damental drivers of changes in the business landscape that we continue to experience
and try to understand. Because changes have been rapid, many businesses own a mix
of technologies from different computing eras. Some companies still rely heavily on
mainframes. At the same time, companies have moved boldly to seize the benefits of
newer technologies. Mainframes have been redefined and reborn as enterprise serv­
ers. The constant intermingling of old and new technologies adds to the complexity of
infrastructure management problems. Understanding how shifting technology might
combine with "legacy" systems to change busincss capabilities is a prerequisite for
understanding how to manage IT infrastructures.

The Basie CompOllf'nts of ln1erne1 working Infrast rue1 mcs

For our purposes, IT infrastructures can be divided into three categories: network,
processing systems, and facilities. Network refers to the technologies (hardwarc and
software) that pcrmit exchange of information betwcen organizations. As nctwork
capacity increases. the network takes on greater importance as a component of IT
infrastructure. Processing systems encompass the hardware and software that together
provide an organization's ability to handle business transactions. They are newly
interesting in the age of internetworking because they are being redesigned to bet­
ter capitalize on the advantages offered by internetworking technologies. Facilitics,



Chapter 5 Understanding IT lJifiYU/I'ltCIIII"(, 241

TABLE 5.1
Fundamental
Components
of Intcrnet­
\\orking
Infrastructure

Core Technologies

Network Fiber optics, cable systems,
DSL, satellite, wireless,
internetworking hardware
(routers, switches, firewalls),
content delivery software,
identity and policy
management, monitoring

Processing Systems Transaction software
(enterprise systems offered
by companies such as SAP
and Oracle or more targeted
solutions, sometimes
homegrown), servers, server
appliances, client devices
(PCs, handhelds), mobile
phones

Key Management Issues

• How to select
technologies and
standards

• How to select partners
• How to manage partner

relationships
• How to assure reliability
• How to maintain security

• What to keep internal
and what to outsource

• How to deploy, grow,
and modify

• Enterprise system or
best-of-breed hybrid

• Relationships with
legacies

• How to manage
incidents

• How to recover after a
"disaster"

Facilities Corporate data centers,
collocation data centers,
managed services data
centers, data closets

• Internal or external
management

• Choosing a facilities
model suited to one's
company

• How to assure reliability
• How to maintain security
• How to maximize ener­

gy efficiency and reduce
environmental impact

the physical systems that house and protect computing and network devices, are the
least glamorous infrastructure components. But they too are growing in importance as
demand increases for high levels of availability, reliability, and security and as greater
network capacity makes new facilities models possible.

Each of these infrastructure components gcnerates opportunities and issues man­
agers must understand and be able to address. Table 5.1 lists some of the supporting
core technologies and identifies some of the key management issues that arise for
each component. A major theme underlying the evolution of these components is
that internetworking creates many more degrees offreedom in how componeJlfs can
be arranged and managed. Having more degrees of freedom creates possibilitics for
cost reduction, new capabilities, and new business models but also poses challenges
in understanding the implications of possible infrastructure designs and management
actions.
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FIGURE 5.5
A Simple LAN

The Technological Elements of Networks
Networks can be decomposed into technological elements; these are the key components
that managers must understand, arrange, and maintain. Although the underlying technolo­
gies that constitute these elements vary, anyone involved in managing networks will need
to make decisions about the design, management, and improvement of the following.

Local Area Networks
Local area networks (LANs), as the name implies, provide a way for computers that
are physically close together to communicate (see Figure 5.5). LAN technologies
define the physical features of solutions to local communication problems and also
the protocols-the rules-for "conversations" among devices.

Hubs, Switches, Wireless Access Points, and Network Adapters
Hubs, switches, "WAPs," and network adapters allow computers to be connected in LANs.
Hubs and switches serve as central junctions into which cables trom the computers on
a LAN are connected. Wireless access points connect wireless devices into hubs and
switches. Hubs are simple connection devices, but switches vary in complexity and capa­
bility trom very simple to very large and sophisticated. Sophisticated switches COlUlect
LANs and larger networks to each other. Network adapters that are physically fitted into
the computers all a LAN translate the computer's communications into a language that can
be broadcast over the LAN and understood by listening computers. Network adapters also
listen for communications from other computcrs and translate them into tcrms that can be
understood by the connected computers (see the accompanying feature on p. 243).
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The problem of computers "conversing" on a LAN
is much like the problem of students conversing
in a classroom. In a classroom, the air in the room
(the "ether") readily supports students in speak­
ing to each other. But if two people speak at the
same time, they cannot be sure of communica­
tion. To avoid such problems in the classroom we
employ protocols-rules-that govern our interac­
tions. One possible set of rules might require that
students speak in turn, To keep track of whose
turn it is, we might pass a small object (a "loken")
in a pattern (maybe a "ring") around the room.
Whoever has the token at the moment has speak­
ing rights; everyone else must listen. These rules

are very much like those used by computers as
they speak onto the captive ether of LAN network
cables, or into the actual ether of a wireless LAN,
by using the Token Ring protocol. The popular
Ethernet protocol is a little different. With Ethernet,
computers speak out whenever they (1 ) have some­
thing to say, and (2) hear silence on the network for
a moment. If two or more computers speak at the
same time, the computers notice this-they detect
the "collision"-and stop talking. Each waits a ran­
dom amount of time and tries again. The Ethernet
protocol works well as long as the amount of time
it takes a computer to say something is small com­
pared to the time available.

Wide Area Networks
Wide area networks (WANs), as the name implies, provide a way for computers physi­
cally distant from each other to communicate (see Figure 5.6). WANs are networks of
networks, and enable LANs to conncct and communicate. WAN technologies define
the physical features of solutions and the standards for conducting conversations
between computers and communication devices over long distances. A WAN inside
the boundaries of a company's physical premises is sometimes called an il1tl"One/. A
WAN that extends outward from a company's physical premises to business partners

FIGURE 5.6
An Example of
a WAN Backup

Network

Backup
Network

Corporate
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Imagine a complex highway system on which millions
of cars are always moving. There are groups of cars that
belong to the same travel party and are heading to the
same place. But individual drivers know only the address
where they are heading. They have no maps and no
sense of direction. Members of groups make no attempt
to stay together. At junctures along the highway net­
work there are routing stations where cars stop, show

their destination addresses, and are told, "Try going that
way." A single routing station may send cars heading for
the same destination in different directions. Eventually,
though, a car arrives at its destination. It waits for other
members of the travel party to arrive, and then they all
do something useful together. This is an overly simple
but fairly accurate analogy for how messages traverse
internetworks.

is sometimes called an extraneI. Choices between different technologies and standards
in building internetworks, whether they are intranets or extranets, involve trade-offs of
cost versus data capacity, reliability, and security.

Routers

Routers are the devices that enable internetworking, the means by whieh messages are
relayed across large distances. A router listens in on LAN conversations and recog­
nizes messages intended for computers that are not on that LAN. The listening router
relays those messages to other routers. Each router has some notion of the approximate
direction of the message's destination across the larger network. As a message makes
its way through a series of between-router "hops," it gradually arrives at routers that
know more details about the location of the destination eomputer. Eventually a mes­
sage finds a router that knows the destination machine's LAN and can complete the
delivery of a message. Like switches, routers come in simple and sophisticated variet­
ies. They are the glue with which networks are connected to each other and provide
many degrees of freedom in network design (see the accompanying feature).

Firewalls and Other Security Systems and Devices
Managers of computing infrastructure have good reasons to worry about the security
and confidentiality of the information that traverses networks. A variety of network
systems and devices addresses these worries. Firewalls act as security sentries within
and at the boundaries of an organization's internal network to protect it from intrusion
from the outside. Because firewalls are imperfect, network managers employ intrusion
detection systems (IDSs), composed of a variety of software tools such as network
monitoring software and hardware devices such as sensors and probes. Other network
security devices help users open secure virtual "tunnels" across public and private net­
works to create virtual private networks (VPNs). The complexity of the configurations
of security systems and devices increases with the changing nature and escalating
magnitude of security threats.

Caching, Content Acceleration, Media Servers, and Other
Specialized Network Devices
As the commercial uses of internetworks proliferate, so do devices aimed at accom­
plishing specialized network functions. Some devices help accelerate the delivery of
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information across the network, sometimes by "caching" (e.g., storing) information
in a location close to the destination machine. Other specialized devices help assure
the efficient transmission of time-dependent information such as the sound and image
data that accompany intcrnetwork-based video delivery or video teleconferencing. As
infrastructure evolves, there will be continuing growth in specialized nctwork systems
and devices for metering and management of messages and transactions to assure
timely and error-free quality of services (QoS), facilitate information-based transac­
tions, and accomplish a variety of other functions.

The Technological Elements of Processing Systems
Processing systems are also composed of technological elements managers must
understand, arrange, and maintain. Although there is tremendous variety in the under­
lying hardware and software that constitute these elements, anyone involved in man­
aging a company's processing systems will need to make decisions about the design,
management, and improvement of the following.

Client Devices and Systems
Until recently, it was safe to think of client devices as PCs; in the last few years, how­
ever, variety in client devices has exploded to include handheld devices, cell phones,
and even automotive components. Client systems are the software that runs on these
devices to perform business functions, manage interactions with other computers,
and handle certain low-level client machine operations (such as storing saved infor­
mation). As the name implies, clients are often on the receiving end of IT services
delivered from elsewhere in the network. Business users experience internetworking
infrastructure primarily through client devices and systems. Unlike the terminals of
the mainframe era, modern clients are not dumb; often they are capable of perform­
ing significant business functions even when separated from a network. Mobile users
often use clients in both network-connected and unconnected modcs; client software
must manage intermittently connected devices and systems in a way that provides
business advantage to users.

Server Devices and Systems
Servers occupy a role in internetworking infrastructure roughly equivalent to that of
mainframe computers in an earlier era. Although based on microcomputer technology,
servers handle the heavy processing required for high-volume business transactions
and permit sharing of information across a large number of computer users. Servers
are the source of many of the IT services that clients receive from across the network.
Server systems consist of software to carry out mainline business functions (such as
order or inventory management), manage transactions from other computers (such as
those that update inventory information), and handle low-level machine operations
(such as storing saved information). In essence, clients perform front-end processing
(interaction with users) while servers perform back-end processing (heavy compu­
tation or interaction with other back-end computers). Servers are often physically
located in data centers and managed by central staffs, as their mainframe ancestors
were. Both they and their systems are increasingly designed as specialized appliances
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targeted at specific functions: database servers, Web servers, and application servers,
for example (see Figure 5.7). Software systems that run on distributed, specialized
architectures must be designed very differently from those of mainframe systems in
which all processing happens on the same machine.

Mainframe Devices and Systems
Mainframe computers remain very much a part of modern IT infrastructure. In many
companies, mainframes still do the majority of business-critical transaction process­
ing. Some mainframes are modern, high-performance machines, the equivalent of
very powerful servers that interoperate well with internetworks. Others are relics of
an earlier era that are still performing vital business functions. As computing infra­
structures become more interconnected, legacy mainframe systems pose complica­
tions. The open protocols of the internetworking world are not the native language of
older mainframe computers. Mainframe manufacturers have developed systems that
enable interaction between legacy mainframes and internetworks. These advanced
systems allow users to access information on mainframes via new technologies, such
as Web browsers. But interfaces between legacy mainframes and intcrnetworks can­
not always overcome the problems associated with the interaction of such different
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Many companies use "open source software" (OSS) sys­
tems, such as the Unux operating system or the Apache
Web Server, as vital components of their IT infrastructure.
ass is neither purchased nor homegrown; rather, it is
freely available from a worldwide community of vol­
unteers who have worked together via the Internet to
develop a product of common interest. You might think
that software developed by informally organized volun­
teers could not perform well enough to become parts
of a corporate IT infrastructure. But ass (notably Linux
and Apache, but there are other examples) performs very
well. Often it outperforms commercially developed coun­
terparts on important measures (e.g., reliability, security,
speed). Experts attribute the excellent performance of
OSS to the extreme transparency of the methods used to
develop it; whereas commercial firms usually keep secret
the inner workings of their software, OSS developers make
their "code" available for anyone to see. When so many
experts-potentially thousands of software developers­
can "Iook under the hood" to see how a system works,
most problems get noticed and fixed quickly.

When companies use open source, they pay no
license fees. Although significant monetary sav~

ings may result from this fact, operating OSS does
incur costs. Some commercial software vendors have
argued that OSS is more expensive to operate than
commercial software (e.g., support workers may need
to be retrained). Critics of ass also point to concerns
about who "stands behind" software developed by
an amorphous community of volunteers (when some­
thing goes wrong, who do you call?), and to the dif­
ficulty in assuring that no components within an ass
system are owned by a commercial firm (if proprietary
software has found its way, perhaps inadvertently, into
ass, this could generate legal difficulties for com­
panies using the software). ass enthusiasts counter
these complaints by noting that many large, reputable
firms, such as IBM and Novell, will now provide sup­
port for ass (thus, "standing behind it"), and that
ass development practices are transparent enough to
assure that proprietary software will not appear in ass
to any consequential degree.

technologies. For example, some mainframe systems still process jobs in batches.
Native internetworking systems and more modern mainframe systems, in contrast,
usually are designed to operate in real time. to process new orders at the time they
occur. Overcoming fundamental operational incompatibilities often evcntually neces­
sitates the replacement of a legacy system, but this takes time and money. Where
mainframes remain in more modern renditions, their mission has changed so that they
function effectively as real-time transaction processors.

Middleware

Middleware is the hodgepodge of enabling utilities. message handling and queuing
systems, protocols, standards. software tool kits, and other systems that help cli­
ents, servers, mainframes, and their systems coordinate activities in time and across
networks. Middleware. which often runs on servers. could be considercd a category
of server system, but it is important enough in orchestrating the activities of inter­
networking infrastructure to deserve separate mention. Many managers know little
and understand less about middleware; it is a classic example of difficult-to-manage
infrastructure. Few peoplc know enough about both the technology and the business
needs to make intelligent decisions in this area. And yet increasingly sophisticated
middleware is the key to many new approaches to IT service delivery. such as those
sometimes called software as a service, utility or on demand or grid computing. The
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middleware domain is where important "Web services" technologies usually operate.
Middlcware plays an increasing role in improving the flexibility, capacity utilization,
efficiency, and cffectiveness of modern IT infrastructure.

Infrastructure Management Systems

A company must have systems for managing its computing infrastructure. These
systems monitor the performance of processing systems, devices, and networks. They
include systems that support the help desks when users arc having trouble with com­
puters or networks, and the systems that deliver new software to computers throughout
an organization. The quality of infrastructure management systems influences how
efficiently a company obtains value from its computing assets. Without strong systems
management, expensive internetworks may become tied in knots; for example, too
many transactions may flow to one computer while another is underused.

Business Applications
Computer users interact with the business applications layer of infrastructure con­
stantly and directly. Most companies house an immense variety of installed business
applications. Many applications are custom built by the IT staffs in the companies that
use them. Others are off-the-shelf packages ranging from small client applications,
such as a spreadsheet program, up to huge packages that cost tens of millions of dol­
lars and take years to install, such as enterprise resource planning (ERP) systems. As
the name suggests, business applications deliver actual business functionality. In a real
sense, it is the job ofthe rest of an internetworking infrastructure to make possible the
delivery of business functionality by this top layer.

The Technological Elements of Facilities
Facilities also can be decomposed into technological elements. Once a non-technical
backwater left to real estate managers, facilities management has become an impor­
tant aspect of infrastructure management, primarily due to the demands for always
on, 24-hour, 7-days-a-week (24 x7) operations. At the same time, there is increasing
recognition that providing this level of operational functionality imposes significant
environmental costs: Computers and other IT infrastructure consume phenomenal and
increasing amounts of electrical energy, placing a heavy burden on electric supply and
contributing to greenhouse gas emissions. In addition, both the manufacture and dis­
posal of computing equipment have an environmental impact. Consequently, anyone
involved in managing a company's processing systems eventually will face decisions
about the operationally effective and environmentally sound design, management, and
improvement of the following.

Buildings and Physical Spaces
The physical characteristics of the buildings and rooms that house computing infra­
structure strongly influence how well devices and systems function and how efficiently
and effcctively they can be managed (see Figure 5.8). The size ofa facility, its physical
features, how readily it Icnds itself to reconfiguration, and how well it protects its con­
tents from external disruptions are important factors to consider in managing physical
structures. Design decisions such as minimizing the footprint of the building; using
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low-emission building materials, carpets and paints; recycling waste, and sustainable
landscaping can minimize the environmental impact of a data center.

Network Conduits and Connections
The way in which systems within a facility are connected to wider networks also
influences IT infrastructure performance. Among the factors managers must consider
are the amount of redundancy in physical network connections, the number and selec­
tion of partners who will provide "backbone" connectivity to external networks, and
the capacity of the data lines leased from service providers. All these factors involve
trade-offs in terms of cost, performance, availability, and security. At stake in trade-off
decisions are relationships with customers, suppliers, and other business partners.

Power
Computers do not run without power, and many businesses do not run without com­
puters. Assuring that firms will have power when they need it is, then, a major concern
for infrastructure managers. Indeed, access to sufficient and affordable power can be a
critical factor in choosing a data center location. Decisions in this area involve trade­
offs between cost and redundancy. Systems can obtain power from multiple power
grids, uninterruptible power supplies (UPSs), backup generators, and even privately
owned power plants. Access to clean, renewable, or alternative sources of energy is an
increasing concern. Choices to use more energy-efficient equipment can also reduce
a facility's power needs. Determining which measures are worth their cost and impact
is a management decision.

Temperature and Humidity Controls
Computers are delicate devices (although less so than in the past). They do not tolerate
wide variations in temperature or combine well with moisture. Shielding computers
from environmental hazards is another effort that can be pursued more or less thor­
oughly and at varying cost. Approaches such as the use of recycled water, or "gray
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First the information is divided into packets. A "header"
is then attached to each packet; the header contains a
"sequence number" and the packet's origin and des·
tination "IP addresses." IP addresses are composed of
four numbers, 0 to 255, separated by decimal points
(19.67.89.134, for example). Packets are then transmit­
ted via a router-a specialized computer that keeps
track of addresses-across an available communication
line to other computers in the rough direction of the

destination address. The process is repeated until a
packet finds its way to its destination. A packet waits at
its destination for the arrival of the other information
packets sent with it. When all the packets in a group
arrive, the sent information is reconstructed by using
the sequence numbers in packet headers. If a packet has
not arrived after a certain period of time, the receiving
machine transmits a resend request to the origin address
found in the headers of other packets in the group.

water," for cooling and evaporative cooling can help to achieve the desired control
with reduced environmental impact. As with power, how much should be paid for
additional degrees of protection is a management decision.

Security
Computer devices and systems also must be protected from malicious anacks, both
physical and network-based. Physical security requires facilities and methods that con­
trol access to machines, such as security guards, cages, and locks. Network security­
a field of growing complexity-has numerous facilities implications. The threat from
hacker attacks and intrusions is a growing problem. As with other facilities elements,
security involves trade-offs, in this case between cost and level of protection.

Operational Characteristics of Internetworks
Taken together, internetworking technologies have operational characteristics that
distinguish them from other information technologies. In many ways, these character­
istics determine the challenges of managing infrastructures based on internetworking
technologies. Important operational characteristics of internetworking technologies
that make them different from the technologies of previous eras, in terms of how
they perform and should be managed, include the following (see the accompanying
feature).

fnternetworking Technologies Are Based on Open Standards
TCP/IP is the primary common language of internetworking technologics. TCP/IP
standards define how computers send and receive data packets. Because the standards
were developed using public funds, they are public and not owned by anyone; they are
open, not proprietary. The fact that TCP/IP can be freely used by anyone makes inter­
networks less dependent on solutions developed and marketed by privatc companies.
Decreased reliance on proprietary technologies has generated huge economic bcnefits
for purchasers of new technology by making systems from different vendors more
interoperable and thus increasing competition. Prices are lower and performance better
than they might have been if these technologies had remained proprietary. Insistence
on open standards and solutions has become part of the ethos of the internetworking
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community of administrators and developers. This ethos has led to development of
other important open standards, such as hypertext transport protocol (HTTP), used 10

deliver Web content.

Illternetworkillg Techllologies Operate Asynchronously
Information sent over an internetwork does not employ dedicated, bidirectional
connections between sender and receiver, as for example, a telephone call. Instead,
packets of information with accompanying address information are sent toward a
destination, sometimes without any prior coordination between the sender and the
receiver. Network services that exchange information quickly, such as the Web, require
the sender and the receiver to be connected to the internetwork at the same time. But
such communication is still asynchronous in that no dedicated link is established. For
other services, such as e-mail, the receiver's computer need not even be switched on
at the time the message is sent. As with postal mail, an e-mail recipient has a mailbox
where mail can accumulate until it is accessed. Unlike regular mail, though, e-mail
messages can be sent around the globe almost instantaneously.

Internetwork Communications Have Inherent Latency
The computers that make up internetworks are connected by links of varying capac­
ity. As packets carry information along different paths toward a common destination,
some packets flow quickly through wide links while others move more slowly through
narrow links. Packets that together constitute a single message do not arrive at thc
destination in the same moment. Thus, there is variable wait time between the sending
of a message and the arrival at the destination of the last packet in a message.

Because traffic volume is somewhat unpredictable, wait time--<lften called latency­
can be difficult to predict. Managers can take actions to make it likely that latency will
be within certain tolerances. At the very least, they can assure that network capacity
between two points is great enough to avoid unacceptable wait times. New routing tcch­
nologies provide more options; some make it possible to move high-priority packets to
the top of the queues that form at narrow network links. But some degree of latency, and
hence unpredictability, is inherent in internetworking teclmologies and must be taken
into account in the design and management of internetworking systems.

Interne/working Technologies Are Decentralized
Largely due to their Defense Department heritage, which dictated that computer net­
works contain no single points of failure, internetworks have no central traffic control
point. Computers connected to the network do not need to be defined to a ccnlral
control authority, as is the case with some networking technologies. There is, in fact,
no central authority that oversees or governs the development or administration of the
public Internet except the ones that assign TCP/IP addresses. As a result, individuals
and organizations are responsible for managing and maintaining their own facilities in
a way that does not hinder the operation of the network as a whole.

Internetworking Technologies Are Scalable
Because communication is intelligently routed along multiple paths, adding to an
internetwork is as simple as connecting to another machine. An internetwork as a
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whole is not affected significantly when a path is removed (packets simply get routed
a different way). Additional paths can be added in parallel with overworked paths.
Furthermore, internetworking technologies allow relatively easy reorganization of
subnetworks; if a network segment has become overloaded, the network can be split
up into more manageable subnetworks. In general, these new technologies allow more
flexible expansion than do most other network technologies.

The B.ise of Internetworking: Business Implications

Dr. Eric Schmidt, Google's chief executive officer (CEO), has observed that high­
capacity networks enable a computer to interact just as well with another physically
distant computer as with one that is only inches away. Given enough bandwidth, the
physical location of computers ceases to matter much. Operationally, the communi­
cation pathways inside a computcr become indistinguishable from the pathways that
connect computers. The network itself becomes part of a larger processor composed
of the network and all of its connected computers. To paraphrase a Sun Microsystems
slogan: The network becomes a computer.

The idca of an increasingly connected network, both inside and beyond the bound­
aries of organizations, in which the physical location of processors matters less and
less, is of great practical importance. Improved connections between machines,
departments, companies, and customers mean quicker realizalion ofeconomic value
when parties interact; internetworking infrastructure is the means by which value is
created and captured in real time. Transactions are initiated and consummated quickly.
Activities that once were sequential occur almost simultaneously. Because thc physical
location of processing is less important, new possibilities for outsourcing, partner­
ships, and industry restructuring cmerge. Along with these beneficial outcomes come
drawbacks: Rising complexity, unpredictable interactions, and new types of threats
to businesses and consumers. As a result, executives must understand the business
implications of these powerful and pervasive networks.

The Emergence of Real-Time Infrastructures
In the mainframe era, scarcity of processing capacity rcquired that business trans­
actions be accumulated and processed in batches. A credit card account might, for
example, be updated by a batch run once each day. A stranded traveler who necded to
reactivate a mistakenly deactivated card might have to wait for the once-a-day batch
run for the card to be reactivated. As processing and communication capacity became
more abundant, however, batch processing became less necessary. Delays bctween
initiating a transaction and completing its processing have been greatly reduced. With
real-time internetworking infrastructures, customers are serviced and economic value
is realized immediately rather than over hours, days, or weeks. The potential benefits
of real-lime infrastructures are discussed below.

Beller Dala, Beller Decisions
In most large organizations, people in different locations need access to the same
data. Until recently, organizations had to keep copies of the same data in many places.
But keeping the data synchronized was difficult and frequently did not happen.
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Discrepancies between copies of dala led to errors, inefficiencies, and poor decision
making. Abundant communication capacity has not eliminated the need for multiple
copies, but it has reduced it. In addition, it has made it much easier to keep copies syn­
chronized. For the first time, it is becoming possible to run a large business based on a
set of financial and operational numbers that are consistent throughout an enterprise.

Improved Process Visibility
Older IT systems based on proprietary technologies often communicated poorly with
each other. Consequently, viewing the progress of orders or other transactions across
system boundaries was difficult. People in a company's sales organization could not
access data in manufacturing, for example, to obtain information abollt the status Dfan
order. New technologies based on open standards and compatible back-office transac­
tion systems let users instantaneously view transactions with each step in procurement
and fulfillment processes, beyond specific system boundaries, and even beyond the
boundaries of a company into partners' systems.

Improved Process Efficiency
Many efficiency improvements result directly from enhanced process visibility. In
manufacturing, workers who can see what supplies and orders are coming their way
tend to hold less buffer stock ("just-in-case" inventory) to guard against uncertainty.
Holding less buffer stock reduces working capital, shortens cycle times, and improves
return on investment (ROI). A manager in charge of supplying plastic cases for por­
table radios, for example, can notice that orange radios are not selling well and quickly
reduce orange in the color mix.

From Make-and-Sell to Sense-and-Respond'
Real-time infrastructures are a prerequisite for achieving highly responsive operations,
those based on "sense-and-respond" principles rather than make-to-sell principles. The
fundamental insight here is that if operating infrastructures can come close enough to
real time, value-adding activities can be performed in response to aClual customer
demand rather than forecasted customer demand. Sense-and-respond organizations
avoid losses caused by demand-forecasting errors. The most celebrated example is
Dell Computer Corporation's make-to-order manufacturing process, which makes
computers only in response to actual customer orders. But many other companies in
both manufacturing and service industries are seeking ways to move to sense-and­
respond models, including some with very complex products, such as automobiles.

In many companies, especially older ones, moving to real-time systems involves
reengineering transaction systems to take advantage of greater processing and net­
work capacities. Some companies have renewed transaction infrastructures by imple­
menting large enterprise systems made, for examplc, by SAP or Oracle. Others have
designed best-of-breed transaction infrastructures by connecting what they consider
thc best products from a variety of vendors. Whichever approach a company takes, the
objective is to remove elcments from the transaction infrastructure that do not operate
in real time, thereby realizing almost immediate economic value from transactions.

6 5ee Richard l. Nolan and Steven P. Bradley, Sense and Respond: Capturing Value in the Network Era
(Boston: Harvard Business School Press, 1998).
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A company that succeeds in reengineering transaction and communication systems
to operate more or less in real time has ascended to a new and important stage of
evolution. When a company achieves real-time IT operations, it not only creates value
more quickly; it also creates options for fully leveraging a shared public infrastructure,
the Internet, for that company's private gain.

But there are drawbacks in how real-time infrastructures operate. The same character­
istics that allow immediate value creation also allow crisis acceleration. The connections
to public networks that create leverage also increase exposure to external threats. While
the drawbacks do not outweigh the benefits, they must be understood and managed.

Broader Exposure to Operational Threats
On October 19, 1987, the Dow Jones Industrial Average plummeted more than 500
points in the twentieth century's single largest percentage decrease. The 22.6 percent
plunge was almost double the 12.9 percent drop in 1929 that foreshadowed the Great
Depression. Unlike 1929, the market in 1987 quickly recovered, posting major gains
in the two days after the crash and regaining its precrash level by September 1989.
Nevertheless, the suddenness of these events prompted a search for explanations.

Many singled out the role of computerized program trading by large institutional
investors as a primary cause of the 1987 crash. In program trading, computers initiate
transactions automatically, without human intervention, when certain triggering con­
ditions appear in the markets. No one anticipated that automatic trades could lead to a
chain reaction of more automatic trades. Automatic trades themselves created market
conditions that set off more automatic trades, which created conditions that set off
more automatic trades, and so on, in a rapid-fire progression that was both unexpected
and difficult to understand while it was in progress.

This example reveals a dark side of real-time computing that extends to internet­
working infrastructures. As batch-processing delays are eliminated and more transac­
tions move from initiation to completion without intervention by human operators,
the potential grows for computerized chain reactions that produce unanticipated
effects. Favorable effects such as value creation happen more immediately, but so do
unfavorable effects. Malfunctions and errors propagate faster and have potentially
broader impacts. Diagnosis and remediation of problems that result from fast-moving,
complex interactions present major challenges to organizational and, indeed, human
cognitive capabilities. Just figuring out what is going on during or in the immediate
aftermath of an incident is often difficult.

IT infrastructures of the twenty-first century therefore must be less prone to
malfunctions and errors that might trigger a chain rcaction and more tolerant of
them when they occur. Real-time operations demand 24x 7 availability.' Because
some unintended effects will occur despite the best intentions and plans, respon­
sible managers need to think in advance and in detail about how they will respond
to incidents. Effective "disaster recovery" requires anticipating that incidents will
occur despite the fact that one cannot anticipate their exact nature and practicing
organizational responses. The range of incidents that require detailed response plans
also includes those of a more sinister sort: malicious attacks. Tnfrastructure managers

7 That is, operations that run 24 hours per day, 7 days per week.



Chapter 5 Understanding IT In{rllSfl"llCltlre 255

must anticipate and protect systems from the many dangers creative yet malevolent
individuals~hackers-introduce.

Technologies of the past were designed to deny access to systems unless someone
intervened to authorize access. Internetworking systems are different. Because they
evolved in an arena not oriented toward commerce but intended to support com­
munities of researchers, internetworking technologies allow access unless someone
intervenes to disallow it. Security measures to support commercial relationships,
therefore, must be retrofitted onto the base technologies. Moreover, the universality
of Internet connections-the fact that every computer is connected to every other
computer~makes every computer a potential attack target and a potential base from
which to launch attacks.

The average computer is connected to the Internet for only a few minutes before it
is probed for vulnerability to intrusion or attack. Many attempted incursions are the
electronic equivalent of kids playing a prank. But recent evidence shows that more
serious criminals have begun to explore the possibilities presented by the Internel.
The threat is real, even from pranksters. Damaging attacks are alarmingly simple to
initiate. As the Internet and the Web have risen to commercial prominence, computer
security problems have progressed from being tactical nuisances that could be left to
technicians into strategic infrastructure problems that require the involvement of busi­
ness executives at the highest levels.

New Models of Service Delivery
In the early days of electric power generation, companies owned and managed their
own power plants. Later, as standardization and technological advances made it pos­
sible to deliver power reliably via a more centralized model, companies began to
purchase electric power from external providers. A similar shift is under way in the
IT industry.

In today's companies, as increasingly reliable networks make the physical location
ofcomputers less important, services traditionally provided by internal IT departments
can be acquired externally, across internetworks, from service providers. Fundamental
economic forces such as scarcity of IT specialists and desire to reduce costs are driv­
ing this shift. The shift, which parallels the maturation of other industries, reveals a
common pattern: Standardization and technology advances permit specialization by
individual firms in value chains, resulting in economies of scale and higher service
levels.

The transition under way is analogous to the move from telephone answering
machines to voice mail. Telephone answering machines were purchased by companies
and attached to individual telephones. When they broke, it was the company's job to
fix or replace the machines. Messages were stored inside the machine. In contrast,
companies acquire voice mail from service providers for a monthly fee. The hardware
that supports the service is owned by the provider and physically resides in a central
location unknown to most voice mail users. When voice mail breaks, the service
provider is responsible for fixing it. Fixing it is easier and less expensive because the
infrastructure that delivers the service is centralized and easily accessible. The poten­
tially sensitive contents of voice mail messages no longer reside on the end user's
desk; instead, the service provider is entrusted with their care and security.
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The move to over-the-Net service delivery has been gradual and is far from
complete. As supporting infrastructure matures, however, the economic advantages
become more compelling. Even if actual soflware functionality is not acquired
externally, external infrastructure management may still make sense. For example, a
company may rent space in a vendor-owned IT hosting facility rather than incur the
capital expenses required to build a data center, even as it retains internal management
of thc software.

As IT service models proliferate, service delivery depends on a growing number
of service providers and other partners. One impl ication is that the reliability of vital
serviccs is only as good as the weakest link in the service provider chain. Selecting
strong parlners and managing relationships are vital to reliable service delivery.

New service models that offer new capabilities and cost reduction cannot realize
their full potential without being integrated into the rest of a company's IT infrastruc­
ture. Ideally, over-the-Net services would exchange data seamlessly, in real time, with
a company's installed base of systems. Unfortunately, this is not easily accomplished.
The questions involved in deciding how new services should interact with existing IT
and organizational systems lead to the subject of managing legacies.

Managing Legacies
Few companies are so new that they have no artifacts left over from earlier eras that
must coexist with new technologies. Legacy systems present one sel of challenges.
They are often based on outdated, obsolete, and proprietary technologies. Yel they
are vital to thc business as it operates from day to day. Fitting new infrastructure
into complex legacy infrastructure, or vice versa, prescnts formidable challenges and
uncertain outcomes.

But systems are not the only legacies companies must manage. Even morc signifi­
cant are legacy processes, organizations, and eullures. Changing the IT infrastructure
has unavoidable effecls on nontechnical elements of a company's operations. New
technologies change how people work and interact. Managers must decide how much
they want the company's culture to drive the design of its infrastructure or vice versa.
In some companies, managers go to great lengths to make sure the IT infrastructure
does not constrain culture or process. In others, managers use IT systems as "sledge­
hammers" to bring about organizational change. Both approaches can work, but the
issues and decisions involved are complex.

The Future of Internctworking Infrastructw'c

The basic technology that supports moving data packets around an Internetwork has
existcd in something like its present form since the late I960s. The technologies we
use to access internetworks-PCs, e-mail packages, and Web browsers, for cxample­
have been appearing and maturing over the last 30 or so years. Although internetwork­
ing infrastructure continues to cvolve significantly in both of these areas, there is a
third area in which internetworking technologies are evolving even more rapidly.

The smooth functioning of markets and other kinds of business interactions pre­
sumes prerequisites that internetworking infrastructure still does not perfectly fulfill.
We have mentioned some of these already. Markets do not tolerate the uncertainties
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of unreliable or unavailable infrastructure. Customers of a financial scrviccs firm, for
example, will not tolerate loss of access to stock market trading. Similarly, business
transactions cannot flourish when infrastructure is not highly secure. As we have seen,
internetworks already are reasonably good at reliability, availability, and security, and
they are getting better. But there are other, more subtle aspects of business support for
which these technologies are not yet mature.

Ultimately, internetworking technologics must support all or nearly all the ele­
ments of business transactions that can occur in face-to-face transactions. If you are
videoconferencing, for example, you necd to be able to purchase guaranteed network
bandwidth sufficient to make the confcrence approximate a productive face-to-face
work experience; this is not yet possible everywhere. Consider another example: In
business, you need to be sure the party you are interacting with is who he says he is,
so he cannot later say, "That was not me you contracted with." This "nonrepudiation"
requirement still presents difficulties in some internetworks. In general, the elements
of infrastructure that support financial transactions are works in process; they consti­
tute the above-mentioned third area in which infrastructure is evolving most rapidly.

How we transport information within internetworks and how we access network
resources are well defined, if continually changing, at this point in history. How
companies will in the long run engage cach other in real-time transactions, negotiate
the terms of transactions, establish business linkages, and settle accounts depends on
standards and technologies not yet fully developed.

Internetworking infrastructures include the totality ofexisting client and server systems,
new externally provided services, and older legacy systems. They interact with living
organizations and have distinctive characteristics that are coming into clear view in the
twenty-first century. They offer many more degrees of freedom in designing organiza­
tions and contain larger numbers of smaller components that interact in complex ways.
Some of the components exist outside a firm's boundaries and thus are not fully under
the control of company managers. The overall effect on a company's business is that
there is more inherent uncertainty in the operational environment. This is at least par­
tially offset by more incremental options for managing that uncertainty. Our ability to
predict how a planned system will perform is limited, but options for experimenting to
improve our understanding of enlerging infrastructures are becoming more numerous
and less expensive. Not surprisingly, our management frameworks are evolving in a
way that reflects the uncertain and incremental nature of emerging infrastructure.

In this chapter we have dcscribed the technologies, functions, and components of
internetworking infrastructure and how they are changing. We have explained how the
changes generate new benefits, challenges, and threats. Approximately 75 percent of
most companies' IT dollars go to infrastructure investments. In many companies, that
75 percent approaches half of all capital expenditures. Executives can use the follow­
ing questions to assess the implications of the emergence of new technologies and
infrastructures for their companies' operational capabilities:

I. What does the public infrastructure of the Internet mean to our business operations?
Are we leveraging this infrastructure to maximum advantage? How dependent are
we still on proprietary technologies?
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2. How close do our company operations come to running in real time? What value
creation opportunities can still be obtained by moving more in the direction of real­
time value capture?

3. Has our company taken appropriate advantage of the many degrees of architec­
tural and operational freedom offered by internetworking technologies? Have we
thought through the inherent complexities and risks in those additional degrees of
freedom?

4. Are we exploring new service delivery models aggressively enough?

5. Have we reexamined our management frameworks in light of the new and more
adaptive capabilities that internetworking technologies offer? Most important, do
senior business managers play an active and informed role in infrastructure design
and planning decisions?



Chapter

Assuring Reliable and
Secure IT Services

The emergence of Web-based commerce has accelerated the expansion ofa worldwide
network capable of transmitting information reliably and securely across vast dis­
tances. The inherent reliability of modern internetworks is a legacy of U.S. Department
of Defense research in the 1960s that led to technologies robust enough to withstand
a military attack. The key to this inherent reliability is redundancy: the exception­
ally large number of potential paths a message can take between any two points in a
network. Because internetworking technologies automatically route messages around
network problems, transmissions are highly likely to be successful.

Unfortunately, some components of ajirm~' infrastructure are not inherently reli­
able. The reliability of processing systems, for example, depends on how they are
designed and managed. As with internetworks, the key to reliable systems is redun­
dancy; however, reliability through redundancy comes at a price. It means buying
extra equipment (computers, switches, software, electric generators, etc.) to guard
against failures. Every increment of additional redundancy makes outages less likely,
but every increment increases expenses as well.

How much reliability to buy is a management decision highly contingent on numer­
ous, mostly business, factors. How costly is a 15-minute failure of the order manage­
ment system? How costly is a 3-hour failure or a 12-hour failure? How likely are these
failures? How about the e-mail system and the human resources system? Answers to
these questions differ across businesses. Some costs of failures are intangible and hard
to quantify. It may be possible to estimate the direct revenues your company will lose
if your Web-based retail site goes down for two hours, but it is much harder to gauge
how many customers, frustrated by the outage, will never return.

Redundant systems are more complex than nonredundant systems, and this com­
plexity must be managed. Businesses need policies that determine how to integrate
redundant elements into a company's overall infrastructure: how backup systems and
equipment will be brought online, how problems will be diagnosed and triaged, and
who will be responsible for responding to incidents. Since the efficacy and efficiency
of incident response improve with practice, the frequency and form of rehearsals are
also management decisions. Charles Perrow suggests in Normal Accidents: Living
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with High Risk Technologies that failures are inevitable in "tightly coupled" complcx
systems. Typical precautions, Perrow writes, such as adding redundancy, help creatc
ncw categories of accidents by adding complexity.' Thus, our efforts to makc infra­
structure designs morc robust also make operational management more difficult.

Managers also must guard against malicious threats to computing infrastructure.
Malicious threats, which are similar to accidental failures in their potential cost and
unintended ripple effect, are designed specifically to damage a company's business.
Attacks, intrusions, viruses, and worms have no legitimate uses when perpetrated
against others' systems. Their designers, often extremely creative, are motivated by a
desire to cause mayhem.

Instigators of malicious threats, called hackers,' range from pranksters to organized
criminals and even international terrorists. Securing systems against malicious threats
is an arms race, a high-stakes contest requiring constantly improving defenses against
increasingly sophisticated weaponry. Some businesses have particular reason to fear
being targeted. But even the most unobtrusive firms cannot count on low profiles
("security through obscurity") as a defcnse. Increasingly, attacks are automated and
systematic, carried out by wrecking routines turned loose on the Internet to probe for
vulnerabilities and inflict damage randomly.

In an age of real-time systems, global operations, and customers who expect
always-on performance, the reliability and security of systems takes on new impor­
tance. Technologies to assure 24x7 operations' get better all the time, but every incrc­
ment of capability comes with additional infrastructure complexity and managcmcnt
challenges. Add new malicious threats to the mix and we see that twenty-first century
infrastructure managers have their hands full. Making the wrong decision in design­
ing or maintaining infrastructure or in responding to incidents can severely harm a
business.

Availabilily Malh

The reliability of computing infrastructure is often discussed in terms of the avail­
ability of a specific information technology (IT) service or system. A system that is
98 percent available is, on average, running and ready to be used 98 percent of the
time. It is down, or not available for use, 2 percent of the time. In a day, 98 perccnt
availability translates into just under one-half hour of downtime, which might be fine
for some systems and businesses.

This chapter is adapted from Professor Robert D. Austin's Managing Information Technology
Infrastructure course module, Harvard Business School Publishing No. 603-104.

1 Charles Perrow, Normal Accidents: Living with High Risk Technologies (Princeton, NJ: Princeton
University Press, 1999).

2 The term hacker is controversial. Although the word is now used to describe a computer expert
with malicious intent, it originally had no negative connotations. UNIX programming enthusiasts,
beginning in the 1960s, called particularly excellent programmers hackers. Some have tried to
preserve the positive interpretation by proposing the word cracker to describe malicious hackers. To
most people, hacker implies malicious intent, so that is how we use it in this book. We extend our
apologies to purists on this point.

1 That is, operations that run 24 hours per day, 7 days per week.
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A business's tolerance for outages varies by system and situation. Downtime that
occurs in large chunks, say, a two-hour outage every four days, might be more of a
problem than the same total amount of downtime occurring in increments that never
cxceed three minutes in a single outage. Whether outages occur at predictable times
mallers too. A half-hour outage that always happens at 3:00 AM may not be a prob­
lem. Some systems require planned outages; a system might need to be shut down
each night to have all its data files copied to a backup tape. But planned outages are
increasingly rare in the world of real-time infrastructures; and unplanned outages are
not usually well behaved.

In modern contexts, a 98 percent availability rating for a system usually means that
its probability of being up and running at any given time is 98 percent-period. A
strong underlying presumption is that planned outages will be minimized, ifnot elimi­
nated. Moreover, for real-time infrastructure, 98 percent is not nearly good enough.
In fact, the availability of today's IT infrastructure is often expressed in terms of a
number of "nines." "Five nines" means 99.999 percent availability, which equatcs to
less than a second of downtime in a 24-hour day, or no more than a minute in thrcc
months, on average. Not surprisingly, keeping systems available at such a high level
requires much redundancy and highly sophisticated operations management.

We can better appreciate how difficult it is to achieve very high levels of reliability
if we consider how rates of availability for components combine into overall systcm
or service availability. Most IT services are not delivered by a single component but
by a number of components working togcther. For example, a service that sends trans­
actions from one server to another via a corporate internetwork might require two or
morc routers, one or more switches, and both servers~all up and running at the same
time. Each of these devices has its own individual availability. Thus, overall service
availability is generally lowcr than the availability of individual components. Many
managers do not appreciate how rapidly service availability decreases as components
are added in series. Let's consider how this works.

The Availability of Components in Series
Suppose you have five components connected in series that together deliver an IT ser­
vice (see Figure 6.1). Assume that each component has an availability of 98 perccnt,
which means, as we have notcd, a half hour per day of downtime for each component
on average. Computation of service availability is straightforward.

For the service to be up and running, all five components must be up and running. At
any given time, the probability that a component is up and running is .98 (that's what 98
percent availability means), and so the probability that Component 1 alld Component 2
alld Component 3 alld Component 4 alld Component 5 are all up and running is

.98 x .98 x .98 x .98 x .98 = .9

Component 1 Component 2 Component 3 Component 4 Component 5

98% - 98% I- 98% I- 98% I- 98% -
availability availability avaihlbility availability availability

.98 x .98 x .98 x .98 x .98 = service availability of 90%
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The overall service availability is 90 percent, which means the service is unavail­
able 10 percent of the time, or almost two and a half hours a day. If we take into
account the fact that most services rely on many more than five devices operating in
series, we can see that service availability degrades quite severely as we add compo­
nents in a chain.

Figure 6.2 shows how service availability falls as we add components, assuming
that individual components are 98 percent available. Notice that by the time we get to
15 devices in series-which is not hard to imagine in a modem IT infrastructure­
downtime exceeds 25 percent. Reversing this logic leads to an important conclusion:
If we need overall service availability of 99.999 percent (five nines) and service pro­
vision relies on 10 components, the availability of the individual components must
average 99.9999 percent. For each of the 10 individual components, that equates to
about 30 seconds of downtime per year. Thirty seconds is not enough time to restart
most servers. If only one server needs rebooting in a year, that blows a five nines
availability rating. How, then, can we achieve five nines of availability? The answer to
this question: redundancy.

The Effect of Redundancy on Availability
Suppose you have five components connected in parallel involved in the provision of
an IT service (see Figure 6.3). The components are identical, and anyone of them can
perform the functions needed to support the service. As in the earlier example, each
individual component has an availability of 98 percent, and each component experi­
ences outages randomly. The computation for the overall availability of these parallel
components is also straightforward.
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.02 x .02 x .02 x .02 x .02 == .0000000032
Probability of Failure

Because any of the individual components can support the service, all five must
fail at the same time to render this combination of components a failure. At any given
time, the probability that a component is down is .02 (98 percent availability means
2 percent downtime), and so the probability that Component I and Component 2 and
Component 3 and Component 4 and Component 5 will all fail at the same time is

.02 x .02 x .02 x .02 x .02 = .0000000032

The overall availability of these components combined in parallel is therefore
99.99999968, which is eight nines of availability. Figure 6.4 shows how availability
increases when components that are 98 percent available are combined in parallel.
Of course, to deliver a service, we must place the parallel combination in series with
other components. From this example and the previous one, however, we can see that
even if a component does not satisfy our five nines availability requirement, several
connected in parallel may.

Iligh-Availabilitv Facilities

A close look at modern data centers provides a concrete sense of the availability
decisions faced by infrastructure managers. Data centers physically house Web,
application, database, and other servers; storage devices; mainframes; and networking
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equipment in a robust environment that enables them to function reliably. They sup­
ply space, power, and Internet connectivity as well as a range of supporting services.
Although there is considerable variation in design, today's state-of-the-art facilities
tend to offer the following features.

Uninterruptible Electric Power Delivery
High-availability facilities provide redundant power to each piece of computing
equipment housed in them, literally two or more power cables for each computer
(high-availability computing equipment accepts two or more power inputs). Power
distribution inside the facility is fully redundant and includes un interruptible power
supplies (UPSs) to maintain power even if power delivery to the facility is interrupted.
Connections to outside sources of power are also redundant; usually, facilities access
two or more utility power grids. Diesel generators stand by for backup power genera­
tion; on-site fuel tanks contain fuel for a day or more of operation. Facilities managers
have a plan for high-priority access to additional fuel in case of a long-lasting primary
power outage (e.g., delivery by helicopter). High-end data centers may obtain primary
power from on-site power plants, with first-level backup from local utility power
grids and second-level backup from diesel generators; UPSs may employ batteryless,
nywheel-based technologies.

Physical Security
Security guards, posted in bulletproof enclaves, protect points of entry and patrol the
facility regularly. Closed-circuit television monitors critical infrastructure and provides
immediate visibility into any area of the facility from a constantly attended security
desk. Access to internal areas requires photo ID and presence on a prearranged list.
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Entry is through a buffer zone that can be locked down. Guards open and inspect the
items (e.g., boxes, equipment) people bring into the facility. The building that houses
the data center is dedicated to that use, not shared with other businesses. In some high­
end facilities, the building is "hardened" against external explosions, earthquakes,
and other disasters. Advanced entry systems force everyone through multiple, single­
person (hostageproof) buffers with integrated metal and explosive detection. Visitors
may be automatically weighed on arrival and departure to detect when they are
removing something they didn't arrive with or leaving something behind. Biometric
scanning technologies such as retinal scanners, palm readers, and voice recognition
systems control access to zones within data centers. Motion sensors supplement video
monitoring, and perimeter fencing surrounds the facility.

Climate Control and Fire Suppression
Facilities contain redundant heating, ventilating, and air-conditioning (HVAC) equip­
ment capable of maintaining temperatures in ranges suitable for computing and
network equipment. Mobile cooling units alleviate hot spots. Integrated fire suppres­
sion systems include smoke detection, alarming, and gas-based (i.e., no equipment­
damaging water) fire suppression.

Network Connectivity
External connections to Internet backbone providers' are redundant, involve at least
two backbone providers, and enter the building through separate points. The company
that owns the data center has agreements with backbone providers that permit signifi­
cant percentages, say, 50 percent, of network traffic to travel from origin to destina­
tion across the backbone company's private network, avoiding often-congested public
Internet junctions. A 24x7 network operations center (NOC) is staffed with network
engineers who monitor the connectivity infrastructure of the facility; a redundant
NOC on another site is capable of delivering services of equal quality as those pro­
vided by the primary NOC. High-end facilities have agreements with three or more
backbone providers that allow even more traffic, up to 90 percent, to stay on private
networks.

Help Desk and Incident Response Procedures
Customers can contact facility staff for assistance at any time during the day or night.
The facility has procedures for responding to unplanned incidents. Automated problem­
tracking systems are integrated with similar systems at service delivery partner sites,
so complex problems involving interactions between services can be tracked down
and quickly solved.

N + 1 and N + N Redundancy
Most modern data centers try to maintain at least an "N + I" level of redundancy of
mission-critical components. N + I means that for each type of critical component
there should be at least one unit standing by. For example, if a facility needs four

4 Backbone providers own the very large data transmission lines through which large quantities of
data are moved long distances.
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TABLE 6.1
Data Center
Uptime Levels

Uptime level

level 1
level 2
level 3
level 4

Availability

99 to 99.9 percent
99.9 to 99.99 percent
99.99 to 99.999 percent
99.999 to 99.9999 percent

diesel generators to meet power demands in a primary power outage, N + I redundancy
requires five such generators, four to operate and one to stand by. N + I redundancy
provides a higher level of availability if the underlying number of components, the N
in the N + I, is small (you can verify this for yourself by using probability calculations
such as those that we demonstrated earlier).

Some companies aspire to higher levels of infrastructure redundancy. "N + N"
redundancy requires twice as many mission-critical components as are necessary to
run a facility at anyone time. For example, a facility that needs four diesel genera­
tors to meet its power demands needs eight generators to achieve N + N redundancy.
Where N + I facilities are able to commit to service levels in the 99.9 percent avail­
ability range, N + N facilities can ensure availability levels at the 99.999 percent (five
nines) level. Facilities are sometimes categorized according to the "level" of uptime
they support (see Table 6.1). Level I data centers, which employ N + I redundancy,
are available 99 to 99.9 percent of the time. Level 2 and Level 3 centers feature more
redundancy. Level 4 data centers, the highcst level of availability in current common
usage, have N + N or better redundancy and achieve uptime in the range of 99.999 to
99.9999 percent. Downtime at a Level 4 facility, literally seconds per year, is unnoticc­
able by most users.

Not surprisingly, high levels of availability are costly. Increasing the availability of
a single Web site from 99 percent to 99.999 percent might require additional spending
of millions of dollars. A 99.999 percent availability data center costs many times more
than one capable of99 to 99.9 percent availability.

Management decisions about the design of IT infrastructures always involve
trade-oft's between availability and the expense of additional components. Figure 6.5
depicts an e-commerce infrastructure used by a real company for delivering a basic
Web-based IT service. Notice that many infrastructure elements are redundant: the
firewall devices, the Web servers, the application servers, and the policy servers.
Notice, though, that the switch and the database server are not redundant. Why?

Although you cannot tell from the diagram, both the switch and the database serv­
ers have built-in redundancy. Both have redundant power supplies. In addition, the
switch has redundant modules. The database server is shown connected to an array of
disks set up to write data to at least two separate disks at the same time.' Nevertheless,
there are single points offailure in these two components. Thus, the question remains:

S Notice that there are usually many options for adding redundancy, some more expensive than
others. For most high-availability equipment, redundancy is a matter of degree and can be
purchased incrementally. Note also that redundancy does not necessarily mean purchasing another
instance of exactly the same technology platform; cheaper platforms are sometimes used as
temporary backups for expensive system components.
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FIGURE 6.5
A
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Why would managers leave these two obviously central components without redun­
dancy when they have made all the other components redundant?

The reason boils down to one word: money. The two nonredundant components
represent approximately half the cost of this setup. Making the switch and database
server redundant would add about 50 percent to the overall cost. Managers of this
infrastructure have made a deliberate decision to rely on the redundancy built into
these two devices. Depending on the company's business, this decision might make
sense or it might not. Such choices are not unusual, however.

Securing Infrastructure against Malicious Threats

Richard Clarke, the former U.S. national coordinator for security, infrastructure
protection, and counterterrorism, often chided companies for spending less on infor­
mation security than on coffee. "If you spend as much on information security as you
do on coffee," he argued, "you will be hacked, and you'll deserve to be hacked.'"

Business leaders are becoming more interested in security. The September I I, 200 I,
terrorist attacks against the United States seem to have prompted new visibility for
information security. But even before that, a series of high-profile attacks, viruses, and
worms had been drawing attention to security concerns.

6 InformationWeek Daily, February 20, 2002, http://update.informationweek.com.
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Thc thrcat is significant. Forty-six percent of companies and government agen­
cies that responded to a 2007 survcy conducted by the Computer Security Institute
(CSI) said they had suffered a security incident in the previous 12 months. Almost
one-fifth of these said they had experienced a "targeted attack," aimed specifically
at their organization. The threat is also evolving. For the first time, computer­
enabled fraud overtook virus attack as the source of greatest financial loss; theft of
customer and proprietary data losses, when lumped together, eclipsed losses from
virus attacks. 7

Who are the attackers? Some are thrill seekers with too much time on their hands,
people who like the challenge of defeating defenses or getting in where they are not
supposed to be. Even if they intend no damage, they are unknown elements interacting
with the complexity of IT infrastructure in unpredictable ways, which can precipitate
accidents. Other attackers have taken a specific dislike to a company and intend to do
it harm. Attackers of this kind are a significant problem because every defense has
cracks and persistent attackers eventually find one. Another sinister type of attacker
attempts to steal a company's proprietary data, such as information a company is
storing in confidence for others (e.g., credit card numbers). Industrial espionage and
terrorism are also concerns, especially for high-profile corporations.

All attackers represent serious threats. Even a thrill seeker who gains access but
does no damage can harm a company's reputation if word of the breach gets out. And
even apparently harmless breaches must be investigated to determine that nothing
more serious has occurred. Many hackers who penetrate a company's defenses set up
routes through which they can return, opening doors that they hope company manag­
ers will not notice. Many also share information with each other about how to break
in to certain companies or open doors they left ajar after their own break-ins. A thrill
seeker who intends no real harm may pass information to people with malevolent
aIlTIS.

Responsible managers must build defenses to secure a company's information­
related assets-its data, infrastructure components, and reputation-against this esca­
lating threat. When it comes to securing IT infrastructure, one size does not fit all,
and so defenses must be customized to a company's situation, business, infrastructure
technologies, and objectives. Sound approaches to securing IT infrastructure begin
with a detailed understanding of the threats.

Classification of Threats
Hackers are always inventing new ways to make mayhem. There are many kinds of
attacks, and there are subtle variations on each kind. Some threats are common, only
too real in actual experience, while others are hypothetical, theoretically possible but
not yet observed. Despite the variety, threats can be divided (very roughly) into cat­
egories: external attacks, intrusions, and viruses and worms.

External Attacks

External attacks are actions against computing infrastructure that harm it or degrade
its services without actually gaining access to it. The most common external attacks

7 "2007 CSI Computer Crime and Security Survey," www.gocsi.com.
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are "denial of service" (DoS) attacks, which disable infrastructure devices (usually
Web servers) by flooding them with an overwhelming number of messages. Attackers
send data packets far more rapidly than the target machine can handle them, and
each packet begins what appears to be an authentic "conversation" with the victim
computer. The victim responds as it usually does to the beginning of a conversation,
but the attacker abruptly terminates the conversation. The resources of the Web site
are consumed by beginning a very large number of bogus conversations. Figure 6.6
compares how normal and DoS conversations proceed between network-connected
computers.

If attacks always came from a single location on the [nternet, defeating them
would be easy. Network monitoring software can automatically read the origin IP
address from incoming packets, recognize that the flood is coming from a single
address, and filter out flood traffic before it reaches its target. Attackers counter
this defense, however, by sending packets that originate from multiple locations
on the Internet or that appear to originate from multiple locations (see Figure 6.7).
Distributed denial of service (DDoS) attacks are carried out by automated rou­
tines secretly deposited on Internet-connected computers ("zombies" organized
into "bolnets") whose owners have not secured them against intrusion (a large
percentage of DSL and cable modem-connected home PCs fall into this unsecured
category). Once implanted on the computers of unsuspecting users, these routines
launch packets at targeted Web sites for a predefined duration or during a predeter­
mined interval. Because the flood comes from many diffcrent addresses, network­
monitoring software cannot easily recognize the flood as an attack. Clever attackers
can simulate a distributed attack by inserting false origin information into packets
to mislead filtering software at a target site (providing packets with false origin
addresses is called "spoofing"; see Figure 6.8).

Normal Handshake

SYN' User's PC says "hello"

Web User's ACK-SYN: Server says "Do you want to talkT Web Site
PC Server

ACK: User's PC says "Yes, let's talk"

DoS Handshake

SYN' User's PC says "hello" repeatedly

Web User's Web Site
PC

ACK-SYN: Server says "Do you wanl to talk?" repeatedly
Server

No Response: User's PC waits for server to "timeout"
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Unfortunately, DoS attacks are extremely easy to execute. Attack routines are avail­
able for download from sources on the Internet. Using the routines is almost as easy as
sending e-mail. Attackers need not be programming experts; many, in fact, are "script
kiddies," relatively unsophisticated computer users who run routines that others have
written. Although DDoS and spoofing attacks are more difficult, they require no great
technical skill. Computer users who do not secure their computers against mischie­
vous use provide unintended assistance to attackers.

FIGURE 6.8
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Lil{c a Toul" Bus at a Fast Food Hcstau.-ant: A DoS Atta('k Analogy

Have you ever stopped for fast food while driving on a

major highway only to discover that a full tour bus has
just unloaded its passengers at the restaurant? The res­
taurant is overwhelmed by the sudden burst of business.
A DDS attack is like this, only worse. In a DoS attack, it is
as if tour bus customers were standing in line, interact­
ing with the cashier at the front of the line, and then

deciding not to buy anything. Customers who really
intend to buy food are stuck at the back of the line. The
restaurant wastes resources on fake customers who are
indistinguishable from real customers.1<

1< We first heard this analogy from Dr. Larry Uebrock, a
freelance computer forensics expert.

DoS attacks are very difficult to defend against. Most defensive methods rely on
monitoring that can detect recognizable attack patterns, but it is relatively simple
for attackers to vary their patterns of attack. Patterns of attack can be very similar
to legitimate e-commerce traffic. A slow-motion DoS attack-attacks of this kind
have been called "degradation of service" attacks-looks almost exactly like real
e-commerce traffic. Although these attacks do not cause outages, they do affect infra­
structure performance, waste company resources, and reduce customer satisfaction
(see the accompanying feature).

There are now active markets in which established platforms for attack (usually
unsuspecting network-connected PCs infected with unknown-to-the-user "malware")
can be bought and sold. Frivolous DoS attacks have declined, partly, some have sug­
gested, because hackers have become less willing to squander "assets" that now have
monetary value (infected PCs that will become useless as attack platforms after they
are used).

Intrusion

Unlike external attackers, intruders actually gain access to a company's internal IT
infrastructure by a variety of methods. Some methods involve obtaining user names
and passwords. Most people's user names and passwords are not hard to guess; user
names usually are constructed by using a consistent convention (e.g., John Smith's user
name might be jsmith). Many people use birthdays or children's names for passwords;
many more use the same password for numerous applications, which means an
intruder can gain access to many systems with the same password. Few people change
passwords frequently, and it is not uncommon to find passwords taped to computer
monitors or sent out in the trash to dumpsters behind office buildings. The term social
engineering describes low-tech but highly effective techniques for getting people to
freely divulge privileged information. Many people will reveal a password to an offi­
cial-sounding telephone caller who pretends to be a company network engineer.

There are also high-tech ways to get inside a company's defenses. Hackers who gain
physical access to a network can acquire passwords by eavesdropping on network con­
versations by using "sniffer" software; because network traffic often traverses many
local area networks (LANs), a sniffer need not be attached to the LAN where traffic
originates to get a password. Or intruders can exploit vulnerabilities left in software
when it was developed to gain access io systems without first obtaining passwords. In
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some cases, software development mistakes allow hackers to trick a company's com­
puter into executing their own code or to cause a failure that leaves them in control
of the computer. Such vulnerabilities in software are common. New vulnerabilities in
widely deployed software systems are discovered daily, sometimes by good guys, who
notify vendors so that they can fix the problem, and sometimes by bad guys, who take
advantage of the opening. Computers are "port scanned"-probed for vulnerability to
intrusion-within a few minutes of connecting to the Internet. Hackers use automated
routines that systematically scan IP addresses and then report back to their masters
which addresses contain exploitable vulnerabilities.

Once inside, intruders have the same rights of access and control over systems and
resources as legitimate users. Thus empowered, they can steal information, erase or
alter data, or deface Web sites (internal and external). Or they can use a location inside
a company to pose as a representative of the company. Such an imposter could, for
example, send a message canceling an important meeting or send scandalous informa­
tion that appeared to originate from official sources inside the company. Intruders can
leave behind routines that use the company's computers as a base for attacks against
other companies. Or they can deposit "time bombs," seemingly innocuous bits of code
scheduled to explode unexpectedly into catastrophic action at a future date.

One of the most difficult problems arising from intrusion is figuring out what
exactly intruders might have done while they were inside company defenses. It can
take companies a long time to discover trespassing on their systems or networks (see
the accompanying feature on p. 273). Hackers generally try to cover their tracks. They
may make subtle changes in a system, opening obscure doors, adding a small file to
a disk drive, or slightly altering some data. Finding out what intruders have done, or
whether they have done anything, can be very costly for victim companies, yet it must
be done. A company that does not know exactly how its systems have been compro­
mised may have difficulty deciding what to tell customers, business partners, and
others about the security of data entrusted to the company. There is a very high public
relations penalty for not knowing something consequential about your infrastructure
that you should have known or, perhaps worse, for issuing assurances about the secu­
rity of your systems that turn out to be spectacularly inaccurate.

Viruses and Worms

Viruses and worms are malicious software programs that replicate, spreading them­
selves to other computers. The damage they do may be minor, such as defacing a
Web site, or severe, such as erasing the contents of a computer's disk drive. Although
people disagree about the exact definitions of viruses and worms, they often are
distinguished by their degree of automation and ability to replicate across networks.
Simply put, viruses require assistance (often inadvertent) from users to replicate and
propagate (e.g., opening a file attached to an e-mail message or even opening a Web
page), whereas worms replicate and move across networks automatically.

What is perhaps most alarming about viruses and worms is that they increasingly
incorporate and automate other kinds of attacks. The Code Red Worm, for example,
moved across networks, automatically invaded systems with certain vulnerabilities,
deposited a program to launch a DoS attack against another computer, and replicated
itself across the Internet at an exponential rate. Although Code Red did little damage



Unautlwl'ized Int.·usion at the T,IX Compani('s Pla('es Millions of
Cn·dit and Identity He('onls at Hisk

On January 17, 2007, the TJX Companies admitted
they had experienced an "unauthorized intrusion" into
their computer systems that process and store customer
transactions including credit card, debit card, check,
and merchandise return transactions for most of their
stores. Although the intrusion was discovered mid­
December 2006, it was not announced until January
2007, drawing negative public reactions and sugges·
tions that they knew they had a security problem but
did not want to interrupt the busiest shopping time of
the year. Florida law enforcement officials later reported
that information stolen from TJX's systems was already
being used fraudulently in November 2006 in an S8
million gift card scheme.

Initially, TJX reported that the intrusion had been in
operation for seven months prior to its detection and
that transaction data from mid-May through December
2006 had been accessed. A month later, the company
admitted that the hackers might have already breached
their systems in July 2005 and on subsequent occasions
that year, gaining access to records dating back to early
2003. It estimated that 45.7 million credit and debit
card numbers were accessed, as well as 455,000 mer­
chandise return records containing customers' driver's
license numbers, Military ID numbers, or Social Security
numbers.

TJX acknowledged that it could not verify the
full scope of the breach, in part because the hackers
accessed its encryption software and might have known
how to unscramble customer information. In addition,
in the normal course of business, TJX had deleted much
of the transaction data between the time of the breach
and the time that TJX detected it, making it impossible

to know how many total cards were affected. In May
2007, it emerged that TJX had an outdated wireless
security encryption system, had failed to install firewalls
and data encryption on computers using the wireless
network, and had not properly installed another layer
of security software it had bought. As a result, thieves
were able to access data streaming between handheld
price-checking devices, cash registers, and the store's
computers.

The impact on TJX and its customers was substantial.
The company soon faced multiple U.S. and Canadian
lawsuits from banks seeking damages from the retailer
for reissuing compromised cards. Court filings later in
the year claimed that the number of accounts affected
by the theft exceeded 94 million, while the total number
of records affected increased to 215 million. During the
summer of 2007, U.S. Secret Service agents found TJX
customers' credit card numbers in the hands of Eastern
European cyber thieves who created high-quality coun~

terfeit credit cards. Shortly thereafter, they intercepted
and charged an organized fraud ring in South Florida
with aggravated identity theft, counterfeit credit-card
trafficking, and conspiracy. About 200,000 stolen credit
card numbers were recovered in this effort.

TJX was forced to set aside a $107 million reserve
intended to settle lawsuits on behalf of Visa, Inc. and
TIX customers affected by the data security breach.
Proposals for customer compensation included credit
monitoring for those who suffered identity theft, as
well as reimbursement of document replacement costs,
store vouchers, and discount opportunities. TJX's total
expenses in dealing with the breach have been esti­
mated between S500 million and S1 billion.

to infected systems (it defaced their Web sites), it is significant for the possibilities
it suggests. Human hackers can attack companies at human speeds only, but self­
propagating, automated attackers can potentially wreak havoc much faster and against
arbitrary targets.

Defensive Measures
Defense against hackers is difficult. The threats are varied, sophisticated, and ever­
evolving, and security is a matter of degree rather than absolutes. There is no mas­
ter list against which a company can compare its defenses and, after checking off
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everything, declare its infrastructure secure. But there are defensive measures that are
effective in combination, elements of fortification that companies can erect around
vital networks, computers, and systems. Like the fortifications of ancient castles,
they must be able to repel hostile forces while admitting friendly parties. Elements of
information security often marshaled for this task include security policies, firewalls,
authentication, encryption, patching and change management, and intrusion detection
and network monitoring.

Security Policies
To defend computing resources against inappropriate use, a company must first
specify what is meant by "inappropriate." Good security policies specify not only what
people should avoid doing because it is dangerous but also what people should do to
be safe. A good policy also explains company decisions not to offer certain services
or features because the security risks more than outweigh the benefits.

Security policies address questions such as the following:

What kinds of passwords are users allowed to create for use on company systems,
and how often should users change passwords?

Who is allowed to have accounts on company systems?

What security features must be activated on a computer before it can connect to a
company network?

What services are allowed to operate inside a company's network?

What are users allowed to download?

How is the security policy enforced?

Because a security policy cannot anticipate everything users might want to do or
any situations that might arise, it is a living document. It must be accessible to the
people who are expected to comply with it and not be written in overly technical
language. And it must be reasonable from the standpoint of a user; a policy people
perceive as unreasonable usually is ignored or subverted.

Firewalls
A firewall is a collection of hardware and software designed to prevent unauthor­
ized access to a company's internal computer resources. Computer users outside a
company's physical premises often have a legitimate need to access the company's
computers. An employee who is traveling, for example, may need to access a system
he or she often uses at work. A primary function of a firewall, then, is to facilitate
legitimate interactions between computers inside and outside the company while pre­
venting illegitimate interactions.

Firewalls usually are located at points of maximum leverage within a network,
especially at points of connection between a company's internal network and the
external public network. Some work by filtering packets coming from outside the
company before passing them along to computers inside the company's production
facilities. They discard packets that do not comply with security policies, exhibit
attack patterns, or appear harmful for other reasons. Others use a sentry computer that
relays information between internal and external computers without allowing external
packets direct entry.
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Firewalls are also useful in other ways. They enforce aspects of a security policy
by not allowing certain kinds of communication to traverse the internal network. They
have a limited ability to filter out viruses as they enter company networks. Firewalls
are located at excellent points at which to collect data about the traffic moving
between inside and outside networks and across internal networks. Often they are used
between segments of an internal network to divide it into regions so that an intruder
who penetrates one part will not be able to access the rest. Firewalls also conceal inter­
nal network configurations from external prying and thus serve as a sort of electronic
camouflage that makes breaking in harder.

Firewalls do not provide perfect protection. Evcry design has weaknesses, some of
which are not known at any point in time. They provide no defense against malicious
insiders or against activity that does not traverse the firewall (such as traffic that enters
a network via an unauthorized dial-up modem behind the firewall). It is best to think
of a firewall as part of an overall strategy of defense. Although it reduces risks, it does
not eliminate them. 8

Authentication

Authentication describes the variety of techniques and software used to control who
accesses elements of computing infrastructure. Authentication can occur at many
points. Host authentication controls access to specific computers (hosts); network
authentication controls access to regions of a network; data authentication controls
access to specific data items. Host authentication, network authentication, and data
authentication are used in combination. When used with sophisticated and well­
managed directory technologies, which keep track of identities and access rights,
access can be very granular, allowing many layers of access control throughout the
infrastructure.

Strong authentication implies that passwords expire regularly and that forms of
passwords are restricted to make them harder to guess. For example, a company might
require that passwords be changed weekly and be composed ofa combination ofat least
eight alpha and numeric characters. What minimally constitutes strong authentication
is a matter ofdebate, but simple user name and password authentication does not meet
the test. Strong authentication requires user name/password plus one other factor, such
as certificate authentication (see the accompanying feature on p. 276) or biometric
verification of identity (e.g., iris scanning).

Encryption

Encryption renders the contents of electronic transmissions unreadable by anyone
who might intercept them. Modern encryption technologies provide a high degree of
protection against the vast majority of potential attackers. Legitimate recipients can
decrypt transmission contents by using a piece of data called a "key" (sce the accom­
panying feature on p. 277). The recipient typically possesses the key for decryption
as a result of a previous interaction. Like passwords, keys must be kept secret and
protected from social engineering, physical theft, insecure transmission, and a variety
ofothcr techniques hostile forces use to obtain them. Encryption does little good if the

8 Elizabeth D. Zwicky, Simon Cooper, and D. Brent Chapman, Building Internet Firewaffs, 2nd ed.
(Sebastapol, CA: 0' Reilly, 2000), is an excellent reference on firewalls and their capabilities.
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Digital certificates are analogous to the official physi­
cal documents people use to establish their identity
in face-to-face business interactions. When someone
writes a check at a retail store, the store may ask for
proof of identity. To provide proof, people often offer
a driver's license. Businesses trust a driver's license
because they trust the issuing authority (the state
agency that regulates motor vehicle use) to verify iden­
tity by using a rigorous procedure and because driver's
licenses are difficult to forge. A digital certificate is

much like the driver's license, a signed document that
a trusted third-party organization stands behind that
provides evidence of identity. Digital certificates are in
fact much harder to forge than physical documents,
although it is possible to trick people into issuing real
certificates in error. Also, digital certificates are "bearer
instruments," rather like driver's licenses with no photo
on them; it is possible that the person presenting a
certificate is not the person the certificate represents
her or him to be.

key that decrypts is available to attackers. Nevertheless, modem encryption techniques
provide excellent concealment of the contcnts of messages if the key is secret regard­
less of what else hackers might know about the encryption algorithm itself. By setting
up encryption at both ends of a connection across public networks, a company can in
effect extend its secure private network (such network extensions are called virtual
private networks; see the accompanying feature on p. 278).

Encryption does not conceal everything about a network transmission. Hackers still
can gain useful information from the pattcrn of transmission, the lengths ofmessagcs,
or their origin or destination addresses. Encryption does not prevent attackers from
intercepting and changing the data in a transmission. The attackers may not know what
they are changing, but subtle changcs can still wreak havoc, especially if the intendcd
recipient is a computer that expects data to arrive in a particular format."

Patching and Change Management
A surprising number of attacks exploit weaknesses in systems for which "patchcs"
(fixes) already exist at the time of the allack. Successful attacks of this kind sometimes
represent administrative failures, but there are also a large number of contributing fac­
tors, such as shortage of IT staff to apply fixes to existing systems, or legitimate con­
cerns about the unintended negative consequences of a system patch. Keeping track
of the variety of systems in a company's infrastructure, their security weaknesses. the
available patches, and whether patches have been applied is nontrivial. Consequently,
attacks against known and presumably patched weaknesses often are successful.

Knowing exactly what software is running and whether it is patched is important
for another reason: After an attack, this knowledge is essential to discerning whether
attackers have changed anything within a company's infrastructure. Detecting a
change in a file size or finding a file that should not be there would be an obvious
sign of intruder activity. Best practicc calls for keeping detailed records of all files
that are supposed to be on production computers, including file sizes or even filc

9 Jalal Feghi, Jalil Feghi, and Peter Williams, Digital Certificates: Applied Internet Security (Reading,
MA: Addison-Wesley, 1999), is an excellent reference on the subject of encryption and digital
certificates.

276



. Puhlie-P,'ivate Key Enl'!'yption and Digital Signatm'es

Public-private key encryption uses a mathematical algo­
rithm with an interesting characteristic: If one unique
key is used to transform a plain text message into
encrypted form, a different unique key must be used to
decrypt the message back into plain text at its destina­
tion. Typically, one key is made public and the other is
kept private. A message can be sent confidentially if it

is encrypted using the public key; then only a person
possessing the private key can decrypt the message.
A message can be "signed" by using the same process
in reverse; if the public key can successfully decrypt the
message, only the person in possession of the private
key could have encrypted it; hence, it must have come
from the person known to possess the private key.

"fingerprints."" Sadly, many companies fall short of this practice, sometimes for what
seem like good business reasons. For example, managers hurrying to fix a cllstomer­
impacting problem may be tempted to shortcut formal change management proce­
dures. The result is a gap in formal knowledge about what files and programs ought
to be present on company systems.

Intrusion Detection and Network Monitoring
Intrusion detection and network monitoring together help network administrators
recognize when their infrastructure is or has been under attack. Network monitoring
automatically filters out external attack traffic at the boundary of company networks.
Sophisticated intrusion detection systems include combinations of hardware probes
and sotiware diagnostic systems. They log activity throughout company networks and
highlight patterns of suspicious activity for further investigation. Along with formal
change management, which provides a baseline description of company system con­
figurations, the information logged by intrusion detection systems can help companies
reconstruct exactly what an intruder did.

A Security Management Framework
Securing a company's infrastructure involves design decisions, operating policy and
procedure development, and steely execution. Information security is an evolving field
with an evolving state of the art. Nevertheless, the following principles of security
management have ongoing relevance.

Make Deliberate Security Decisions
This may seem obvious, but too many companies rely on a combination of blissful
ignorance and security through obscurity. These are not reasonable approaches for
companies seeking to connect to and leverage the public Internet. Ignorance is neither
a strategy nor an excuse. General managers must educate themselves on security­
related subjects and take responsibility for decisions in this area.

COl/sider Security a Moving Target
The forces of digital darkness are constantly searching for new ways to attack.
Companies must maintain a solid defense, attack their own systems (do a safety

10 There are technologies available to capture images of disk drives that act as a sort of fingerprinting.
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Virtual private networks (VPNs) use encryption to create
a connection across public networks that extend a com­
pany's private network. Traffic between two points-for
example, a remote user and a computer inside a compa­
ny's network-is encrypted at one end of the transmis­
sion, encapsulated inside new packets, and sent on to a
destination where the packets are unencapsulated and

decrypted. VPNs allow a secure private network to be
extended securely across a public network to arbitrary
points. There is a dark side to this, however. If an attacker
can gain access to a remote VPN node, a company's
network can be attacked as if from the inside. Thus,
although VPNs extend security usefully, they also add to
the complexity of the security management task.

check), and hire outside firms to audit their defenses for vulnerability to new threats
on a regular basis. Indeed, companies must stay plugged in to sources of information
about threats, such as the Computer Emergency Response Team (CERT) (www.cert.
org). Information security is not something a company can do once and then forget
about.

Prac/ice Disciplined Change Management

The fix that needs to be rushed into production may be important, but if shortcutting
formal procedures makes reconstructing the facts of a subsequent attack impossible,
the costs of informality ultimately may be far greater. Companies need to know what
they have running at all times and need a disciplined process for migrating infrastruc­
ture changes through testing and into production use. Not following such procedures
represents reckless behavior for which general managers are ultimately responsible.
Conversely, failure to promptly install available patches to counter known threats also
risks unnecessary incidents. Best practice requires the prompt installation of patches,
while remaining within change management procedures.

Educa/e Users
Make sure users understand the dangers inherent in certain activities, such as shar­
ing passwords and connecting behind-the-firewall dial-up modems to their desktop
computers. Help them understand the reasons for security measures that may inconve­
nience them in some situations. Enlist them as allies in maintaining security.

Deploy Multilevel Technical Measures, as Many as You Can Afford
Use security at the host and network levels. Acquire defensive technologies as they
develop. No company can afford an infinite amount of security, but managers need to
be sure they have thought through the consequences of a breach of security. Managers
must prioritize security measures appropriately.

Hisk Management of Availabilily and Securily

Companies cannot afford to address every threat to the availability and security of
IT infrastructure with equal aggressiveness. Even if they could, doing so would not
make business sense. Instead, risks must be characterized and addressed in proportion
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10 their likelihood and potential consequences. Management actions to mitigate risks
must be prioritized with an eye 10 their costs and potential benefits.

Figure 6.9 suggests a way of thinking aboul potential failures in terms of their
probabilities and consequences. Incidents in the upper right corner are both likely and
costly; mitigating these risks is obviously important. Risks in the other quadrants must
be prioritized. One method of prioritizing involves computing the expected loss asso­
ciated with incidents in these quadrants by multiplying the probability of an incident
and its cost if it occurs. Incidents with higher expected losses get higher priorities.
Needless to say, incidents in the upper left and lower right quadrants receive higher
priorities than do the low-probability, low-cost incidents in the lower left quadrant.

For most companies, however, the logic of risk management is more complicated.
Managers' attitudes toward risk may be too complex to be summarized by simple
probabilities and costs. For example, managers may dread high-cost incidents so much
that they prefer to address high-cost incidents first, even if those incidents are very
unlikely to occur and their associated expected loss (probability x cost) is small. Or
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managers may fear specific events for reasons that go beyond cost. A further compli­
cation arises from the difficulty of estimating costs and probabilities in some situa­
tions. The intangible costs of some incidents are exceedingly difficult to predict, and
estimating probabilities often is no easier.

In addition, not all risks can be countered with well-defined management actions.
Most companies choose between courses of action that vary in cost and address risks
to varying degrees. Sometimes none of the possible actions address some serious
risks. Sometimes addressing a serious risk is prohibitively expensive. Thus, after
assigning priorities to risks, most companies perform an additional assessment step to
decide which actions to take. This step takes into account not only the expected losses
from incidents but also the costs of actions to reduce or eliminate risks.

New capabilities that come with new technologies generate another wrinkle in risk
management thinking. Although new capabilities provide benefits, they often require
taking on new risks to availability or security. Thus, managers also engage in risk
management as they decide which new services to offer. A new service to support
the business-for example, a collaborative videoconferencing technology-increases
the complexity of infrastructure, which generates challenges for both availability
and security. There is almost always a trade-off between performance or richness of
features of a technology and infrastructure robustness. For example, running software
with high levels of "logging" so that the details of activity are meticulously recorded
will help a company detect intrusions more quickly. But logging degrades system
performance, perhaps to a point where users complain or additional hardware must
be purchased.

Consider the infrastructure configuration example introduced earlier: an
e-commerce company that purchased some redundant components but left single
points of failure in its infrastructure (Figure 6.5). Should this company buy another
switch? We could estimate the relevant costs and probabilities, and we could com­
pute the expected loss from the failure of the current single switch. A second switch
dramatically reduces the probability of a loss of switching, which in turn reduces the
expected cost due to a loss of switching. If the improvement in expected loss from
buying the second switch exceeds the amount that the extra switch would cost, the
company ought to buy it-in theory. In reality, however, other factors may intervene.
The company may not have the extra amount, managers may not believe the cost
and probability estimates, or there may be more urgent places to spend that money.
Whatever managers decide, deliberately thinking through the logic of risk manage­
ment improves a company's chances of realizing business objectives.

Incident Management and Disaster Hecovery

No matter how available and secure they make a company's infrastructure, manag­
ers can expect incidents. Infrastructure incidents present a rare business challenge: a
need to solve problems under the pressure of a ticking clock. Though they are rare,
the stakes are often high when real-time incidents occur. Managers' actions in a crisis
can make a huge difference to the well-being of a company. We considcr incident
management in terms of actions that need to be taken before, during, and after an
incident.
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Managing Incidents before They Occur
The range of options available to managers in the middle of a crisis is largely deter­
mined by decisions made before the crisis. Precrisis practices that make incidents
more manageable include the following:

Sound infrastructure design. If infrastructure has been designed with an eye to
recoverability and tolerance for failures, the losses associated with an incident are
more likely to be contained.
Disciplined execution of operating procedures. Change management procedures
make the diagnosis of problems more effective by maintaining a baseline of
knowledge about infrastructure configurations. Data backup procedures preserve
data in case the data are lost. Scheduled infrastructure health audits uncover
lurking problems or vulnerabilities.

Careful documentation. If procedures and configurations are carefully
documented, crisis managers need not guess about crucial details. Reliable
documentation saves time and increases certainty in dealing with a crisis.

Established crisis management procedures. Procedures for managing
incidents guide the diagnosis of problems, help managers avoid decision­
making traps, and specify who should be involved in problem-solving activities.
Managing in a crisis is difficult enough without having to make up every
response as you go. Crisis management always involves creativity, but familiar
and useful procedures serve as bases from which managers can innovate under
fire.
Rehearsing incident response. Rehearsing responses to incidents makes decision
makers more confident and effective during real crises. Even if the wayan
incident unfolds is different from the way it was practiced, practice makes a crisis
situation more familiar and better prepares managers to improvise solutions.

These preparations may seem basic, but a large number of companies do not make
them. There is a tendency for other urgent business concerns, such as growing rev­
enues, profits, product functionality, or the customer base, to take priority over hypo­
thetical problems nobody wants to think about. In most companies, staff members who
execute responses to incidents have no training in that area and are not necessarily
trained in the nature of threats. Nevertheless, managers clearly bear responsibility
when they do not foresee exposure to availability and security incidents. Good manag­
ers find the time to plan for high-cost events.

Managing during an Incident
When faced with a real-time crisis, human decision makers have numerous psycho­
logical obstacles to surmount in addition to the usually very serious technical difficul­
ties inherent in the crisis. These obstacles include the following:

Emotional responses, including confusion, denial, fear, and panic

Wishful thinking and groupthink

Political maneuvering, diving for cover, and ducking responsibility
Leaping to conclusions and blindness to evidence that contradicts current beliefs
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Awareness of psychological traps helps decision makers avoid them when situa­
tions turn dire.

Another difficulty managers face in crises is "public relations inhibition."
Sometimes managers are reluctant to admit the seriousness of a problem because
they do not want to take actions that communicate to others (customers, the public)
that a serious incident has occurred. For example, the managers of an e-commerce
company might not want to shut down their online retail site to confound a hacker
until they have definitive proof of an intrusion. A shutdown would have to be
explained to the press and might alarm customers. Obviously, the stakes of such a
decision are high.

Managing after an Incident
After an incident, infrastructure managers often need to rebuild parts of thc infra­
structure. Sometimes erasing and rebuilding everything from scratch is the only
way to be sure the infrastructure is restored to its preincident state. If configura­
tions and procedures have been carefully documented in advance, recovery can
happen swiftly. But if records of how systems should be put together are not exact,
rebuilding can run into hiccups: problems that must be solved under the time
pressure of getting the business back online. Rebuilding processes may have to
be reinvented "on the fly." Furthermore, if there have been change management
lapses-for example, if changes made to systems have not been documented-a
rebuild can result in lost functionality (a problem solved earlier by an informal
change in production may reappear).

To avoid future incidents of the same type, managers need to understand what
happened. Figuring out exactly what caused an incident is sometimes difficult, but
it must be done. Typically, a company owes business partners information about the
nature of a failure so that those partners can determine the consequences that might
flow to them as a result. There is no one best way to explain or disclose an incident
to partners, customers, or the press and public. In formulating actions after an inci­
dent, however, it is essential to communicate the seriousness with which a company
protects the information entrusted to it. A possible intrusion need not be a public
relations disaster if subsequent steps to secure infrastructure are framed as "taking
no chances."

Summary The challenges of keeping real-time infrastructures always operational are formi­
dable and evolving. Nevertheless, in this chapter we have outlined management
actions and frameworks that will, if applied with discipline and effort, improve
the chances of success. The economic consequences of ignoring or failing to take
effective action in these areas may be dire indeed. We have demonstrated how the
arithmetic of availability calls for increasing sophistication in infrastructure design
and how rcdundancy, the primary means of increasing robustness, also adds opera­
tional complexity and management challenges. We have outlined a series of new and
serious malicious threats to IT infrastructure, and proposed frameworks for reduc­
ing the threats and for managing incidents when they occur. Executives can use the
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following questions to assess their own preparedness for these twenty-first century
challenges:

I. How available do our systems need to be? Are our infrastructure investments in
availability aligned with requirements?

2. Are we taking security threats seriously enough? How secure is our current infra­
structure? How do we assess information security on an ongoing basis? Have IT
staff members received adequate training? How do we compare with information
security best-in-class organizations?

3. Do we have a solid security policy in place? Were business managers as well as IT
managers involved in creating it? Do users know about it and understand it? Do
they accept it? How is the policy enforced?

4. Do we have plans for responding to infrastructure incidents? Do we practice them
on a regular basis? Are staff members trained in incident response? What are our
plans and policies for communicating information about incidents to external par­
ties such as customers, partners, the press, and the public?

5. Do we practice risk management in availability and security decisions? Is our
approach to dealing with hypothetical problems deliberate, structured, and well
reasoned? Have the company's general managers embraced responsibility for avail­
ability and security?





Chapter

Managing IT Service Delivery

Before the emergence of the commercial Internet in the 1990s,1 companies
accomplished some of what they now achieve through public internetworks entirely on
their own by using proprietary technologies installed and managed inside each firm.
For several reasons, this approach was expensive and unsatisfactory:

To reach business partners and customers, every company had to develop its own
communication infrastructure, a process that led to massive duplication in infra­
structure investment. Often the multiplicity of technologies confused and con­
founded the partners and customers businesses wanted to reach.

The technologies did not interoperate well. Many companies maintained complex
software programs that had no purpose except to serve as a bridge between other­
wise incompatible systems.

Reliance on proprietary technologies meant that companies were locked in to spe­
cific vendor technologies. Once locked in, firms had little bargaining power and were
at the mercy of the margin-maximizing inclinations of their technology providers.

Companies that installed hardware and software from many vendors suffered perfor­
mance and reliability difficulties. IT managers, seemingly trapped in a losing game,
were perennially blamed by business managers for delivering expensive systems that
performed poorly or, worse, never worked at all.

The emergence of an accessible public Internet based on open standards has
changed the way companies build IT capabilities. Corporate systems now gain lever­
age from their connections to public infrastructure. The new approaches compare
favorably with previous approaches in numerous ways. Today, for example,

Companies can share a communication infrastructure common to all business
partners and customers. Customers and business partners can interact via common
interfaces (usually Web browsers). This seamless interaction dramatically reduces
complexity and confusion.

This chapter is adapted from materials developed by Professor Robert D. Austin and Professor
F. Warren McFarlan.

1 The Internet itself arose much earlier, of course, but the commercial Internet really took off only
with the introduction of Web browsers in the early 1990s. Some companies were using the Internet
productively in the 19805, but not very many.
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Because of the open Transmission Control Protocol/Internet Protocol (TCP/IP) stan­
dard, communication technologies interopcrate well. Software that bridges systems
is simple, standardized, and inexpensive. In some cases it can be acquired for free.

Companies arc much less locked in to specific vendor technologies, a fact that cre­
ates more competition among vendors. More competition leads to lower prices and
better-performing teChnology.

Companies can combine technologies from numerous vendors and expect them to
interconnect seamlessly. Although the job of the information technology (IT) manager
remains formidable, it is not the losing game it once was.

Reliable and secure connections to public networks provide new options for dcliver­
ing IT services. Services historically provided by IT departments now can be acquired
from service providers. This is outsourcing, but of a kind different from large-scale
outsourcing programs. As communication technologies improve and become more
compatible and modular, firms can obtain smaller increments of service from outside
vendors, with shorter lead times and contract durations. "Web services" take incre­
mental service ideas to a logical conclusion, depicting a world in which functions as
narrow as, say, currency conversion can be obtained externally for prices negotiated
whenever a conversion is needed.

Although the standards and infrastructure necessary to bring this vision to reality
are still works in progress, major IT vendors such as IBM and Microsoft profess a
commitment to it. The underlying trend toward external acquisition of increasingly
incremental services appears irresistible. Infrastructure that lends itself to incremental
improvement enjoys favorable management attributes; for example, investment and
implementation risks are easier to manage when improvements involve a series of
many small steps rather than a few large "all-or-nothing" steps. Incremental improve­
ment also facilitates experimentation and learning.2

Incremental service delivery also makes new business models possible, and those
models act as catalysts for restructuring in service delivery industries. More and more,
IT services are delivered by collections of service partners, each of which must per­
form well to deliver the service reliably and securely. Working with service providers
means that IT managers must be especially careful in selecting and managing relation­
ships with these business partners. Managing service provider relationships means
sharing information-"virtually integrating," jf you will-which requires surmount­
ing technical communication challenges as well as challenges of incentive design.

Service-level contracts provide a foundation for aligning incentives between parties
collaborating in service delivery, but successful relationship management goes beyond
contract administration.

When evolving service models connect to corporate systems, diverse IT infrastruc­
ture is the result. In many companies, legacy systems still perform vital functions and
must be supported. In most companies, there is an accelerating trend toward hetcroge­
neity in supported client devices. Increasingly, cell phones and personal digital assis­
tants (PDAs), not personal computers (PCs), arc the tools people use to interact with

2 David Upton has written extensively on the benefits of incremental improvement strategies, especially
the need to design operational infrastructures so that they can be incrementally improved. See, for
example, Designing, Managing, and Improving Operations (Upper Saddle River, NI: Prentice-Hall, 1998).
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IT systems to conduct business. The variety of service delivery models and technolo­
gies creates complexity and generates management challenges. Not surprisingly, new
ways of thinking are needed to manage diverse, distributed, and complex information
and technology assets.

New Service Models

Since the emergence of PCs and client-server computing, end-user software has been
designed to execute on PCs or on servers housed locally. Saved documents and other
fonns of data usually remain on a PC's hard drive or on storage devices connected to
a nearby server or mainframe. In this scenario, there is close physical correspondence
between the places where people use software and the location of the machines that
deliver services. One can point to a nearby computer and say, for example, "that server
runs our e-mail system."

With the advent of reliable, high-capacity networks, however, local software execu­
tion and data storage is no longer the only alternative or the best alternative from a
business standpoint. Increasingly, software is designed to operate in geographically
distant facilities that belong to service providers who deliver similar services to many
customers. Even when software execution remains inside a company, it may happen in
faraway places. Servers and storage are shared among applications and users, so that
it becomes much more difficult to associate a particular machine with particular IT
services. Such service delivery scenarios offer efficiency and flexibility advantages.
But they also pose management challenges.

In some scenarios, the end-user's company owns little of the infrastructure involvcd
in service delivery and instead pays a monthly fee for a service bundle, which includcs
technical support services. When something goes wrong, business users call another
company rather than their internal IT department to request resolution of the prob­
lem. Even when software applications are not managed externally, components of
the infrastructure that delivers IT services may be outsourced. A company might, for
example, rent space in a vendor-owned hosting facility rather than build its own data
center. Or it might employ a specialized outside firm to monitor its intrusion detection
systems and guard against sophisticated new security threats. The benefits of this kind
of "incremental outsourcing" include the following:

Managing the shortage of specialized IT workers: Incremental outsourcing helps
individual firms overcome the shortage of specialized skills by reducing the need
for internal staff a firm must hire. This benefit is especially important to small and
medium-size businesses that have difficulty attracting and retaining top IT talent.

Reducing time to market: Network-based service delivery models help
companies develop new capabilities quickly. For example, existing companies can
use externally hosted retailing packages to sell over the Web without having to
purchase equipment or develop software.

The shift to 24X7 operations: Consumers expect company Web sites and
supporting systems to be always available. Real-time operations require
computers that are always on. But in many enterprises, facilities and equipment
are not designed for high levels of availability. High availability requires large
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investments in redundant infrastructure. Because vendors are able to spread
investments across many customers, they can achieve economies of scale that
justify large investments. Vendors often can invest in levels of availability and
security that individual firms cannot afford.

Favorable cash flow profiles: Traditionally, IT investments required large
up-front cash outlays that only yielded deferred and often uncertain benefits
(because of high project failure rates). Subscription-based IT services have a
different cash flow profile. Firms pay a monthly fee to acquire services equivalent
to those provided by internal systems in the past With limited up-front purchases,
payback flows in more quickly. This benefit is particularly important to small
and medium-size companies that cannot afford the large up-front investments
associated with some IT services. Figure 7.1 compares the cash flow profile of
a traditional IT investment with that of a subscription-based service delivered
through a prebuilt external infrastructure.

Cost reduction in IT service chains: Centralized service delivery can reduce
support costs in many ways. With business functionality delivered from servers,
upgrades to new versions of the software are done centrally, eliminating the
need for support personnel to upgrade individual client computers. This service
delivery approach also reduces the risk (and costs) of software piracy, because
the software is never physically distributed. In addition, there is no inventory of
physical media (e.g., CD-ROMs) for distributors and systems administrators to
manage because services are distributed in real time to users. Vendors realize
savings from economies of scale in using staff, which may be passed along to
customers in the form of reduced prices.
Making applications globally accessible: When IT services are delivered over the
Net, the geographic location of a computer is unimportanl. Services are available
at any computer with a Web browser for any user who has the authority to access
the service. Traveling employees can access the same virtual workspace regardless
of where they are in the world. Because the IT infrastructure is geography-neutral,
much of the cost of moving a worker from one location to another is eliminated.
This advantage combines with the continuing evolution in client devices (cell
phones and PDAs, for example) to create new value opportunities.

Ovcr-the-Net delivery models that permit realization of these advantages may take
different forms. Many companies now manage certain corporate functions, such as
human resource benefits administration, by procuring over-the-Net services from a
vendor with benefits expertise; many employees manage investment of their retirement
plan contributions using a Web browser to access a Web site owned and operated by a
financial services company. Salesforce.com provides sales force automation to many
companies via the "Software as a Service" (SaaS) model, which entails renting software
functionality from a vendor for a monthly fee and accessing the functionality via a Web
browser; data is stored securely in a central location managed by the service provider.

The "Web services" model allows for highly dynamic provision of IT services.
Rather than establish a long-term relationship with specific service providers, firms
lIsing Web services negotiate and procure services in real time from 3n ever-changing
market composed of companies offering those services. For example, a firm in need of
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wt'!) Sel"vi('es: An Example

Suppose a software program needs to convert euros
into U.S. dollars. The software program is not designed
to perform this conversion internally and therefore
must request conversion functionality from an external
source. In a Web services model, the process might go
something like this:

1. The software program sends out a request for the ser·
vice over the Internet to a known "registry" that lists
service proViders. The registry sends back information
about currency conversion routines that vendors have
listed with the registry. Information about each routine
indudes details of its functionality, the price charged
by the vendor for use of the routine, and the quality of
service experienced by others that have used it.

2. The software program automatically evaluates the
criteria provided by the registry and chooses a rou·
tine to use.

3. The software program contacts the provider of the
chosen routine across the Internet and contracts with
the provider for one-time use of the routine.

4. The provider sends a description across the Internet
telling the software program how to interact with
the routine: the format in which the program
should send its amount in euros and the format
in which the program will receive the U.S. dollar
amount back.

5. The software sends the request for conversion and
the conversion data to the provider; the provider's
routine responds.

6. The provider and the user of the conversion service
exchange the information necessary to assure pay­
ment reconciliation.

All this happens automatically as the program
runs, and all interactions are across the Internet. The
next time this program needs currency conversion, it
might choose a different provider for any of a num­
ber of reasons. The price of the service might have
changed, or there might be updated information in
the registry about the quality of service of the rou­
tine.

currency conversion calculations might obtain a calculation from Vendor X at II :00 AM

and another from Vendor Y at I 1:0 I AM, perhaps because the 11:0 I AM vendor had
reduced the price it charges for that service. Negotiating and contracting would occur
automatically, behind the scenes, managed by a sophisticated middleware layer.

The benefits ofover-the-Net service delivery, in its varying levels of sophistication,
are not purely the advantages of incremental outsourcing. These same technologies are
being used inside firms to improve efficiency in using computing assets. Models of
asset use now coming to the fore include "on demand," "utility computing," and "grid
computing."

On Demand, Software as a Service, Utility,
and Grid Computing Models
Definitions of on demand, SaaS, utility, and grid computing vary widely. Most experts
agree, however, that the IT service features that accompany most definitions of all of
these terms include:

Financial models that make IT services easier and less risky to procure and manage,
as well as contracting models based on management of service levels.

Restructuring and reengineering of existing applications to make them easier to
manage and use.

Enhancements to infrastructure to improve interoperability and efficiency in use of
computing assets.
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There is tremendous diversity in the possible and actual configurations of IT infra­
structure to support these models, which creates great potential for cost savings and
new capabilities, but which also creates additional infrastructure complexity.

[n simplest form, financial models that underlie such service models can scem
mundane, as when an IT vendor makcs equipment available to a customer via favor­
able leasing arrangements, rather than traditional purchases. Taken to a more sophisti­
cated extreme, financial models may allow customers to contract for a variable amount
of computer power or storage capacity (or both), to be provided by a vendor for a fee
that varies in proportion to the amount of power or capacity used. Such contracts may
also include pricing that allows handling of surges in the load systems must bear. A
customer firm that has to pay for surge capacity only when it is required, instead of
maintaining it all the time even though it is usually not needed, can realize substantial
savings from this kind of financial arrangement. In general, such financial arrange­
ments allow cost savings or reduction in financial risk by adjusting the cash flow
profiles involved in procuring services (as was illustrated in Figure 7.1).

Financial arrangements do not always correspond to characteristics of physi­
cal implementation-a company might obtain equipment via a lease labeled "on
demand," for example, even when the use of the equipment is quite conventional-but
the advantages of the financial arrangements can often be magnified by rearrange­
ment of existing applications. Sometimes this means centralizing and commonizing
applications, so that they can be managed in a central data center and accessed from
anywhere. Other times it means large-scale reengineering of business processes, and
rewriting or replacing with off-the-shelf packages large chunks of a company's appli­
cations portfolio. Still other times, restructuring applications might mean replacing
existing applications with Software as a Service applications. In all cases, the idea
is to bettcr align application functionality with more efficient modes of management
and use.

At the infrastructure level, on demand, SaaS, utility, and grid computing refer to
steps companies might take to make access to IT services more like access to tradi­
tional utilities, such as electricity and telephone. If, for example, server capacity or
disk storage capacity can be managed as a fluid resource and easily reallocated to
handle surges or to create efficiencies from sharing ofequipment, then significant sav­
ings can be realized. The critical enablers of this approach to managing IT resources
reside deep below the "floorboards" of IT infrastructure, in middleware layers that
most business users never see. Middleware in support of these modes must address
issues such as:

Provisioning, providing access to new services or additional capacity in an auto­
mated and "on-the-fly" manner.

Resource virlualizalioll, which allows server or storage capacity to be accessed and
referenced independent of its physical characteristics and location, which in turn
allows power or capacity to be tapped in variable increments independent of how
much capacity a particular server or disk array might have to offer.

Change management, which permits centralized changes to infrastructure, to
reduce the cost of making changes and to exert additional levcls of control over
processes critical to maintaining high availability.
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PeJjormance monitoring and allalytics, which allow constant evaluation of the per­
formance of computing infrastructure, both in terms of functionality and financial
return, and suggests ongoing adjustments to improve the performance or return on
investment in computing assets.

Figure 7.2 depicts an on demand computing environment that includes applications
residing on an enabling middleware layer that provides virtualized and performance­
managed access to storage, server, and network resources.

Manugi ng Hisk through Incrrl11enl al Outsourcing

As IT serviee ehains proliferate and mature, companies often face the question of
which services to outsource. Figure 7.3 outlines the steps many companies consider
in making this deeision. IT services that are unique to a company and provide it with
significant advantages over competitors tend not to be outsourced, at least not to ven­
dors that are trying to sell similar services to all of their customers. Sueh services are
so eore to a eompany's business that an internal capability to manage and extend them
must be maintained. The exception to this rule arises when companies find themselves
unable to develop a vital capability internally and must therefore rely on outsoureing
10 acquire the capability.
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IBM-Computing Portfolio

BladeCenter on Intel (Win/Linux/Netware); xSeries on Intel
(Linux/Win/Netware); Midrange iSeries (OS400/Linux); pSeries
on IBM power4+ processors (AIX/Linux); zSeries MainFrames
(z/OS/Linux); 32/64 bit Servers on AMD Opteron (Linux)

IBM Total Storage Disks!Tapes/SAN/NAS H/W

Use of third-party products (e.g., Cisco, Juniper)

Purchased ThinkDynamics (S/03=Sundisciosed) Tivoli
Configuration/Provisioning Mgr

IBM Total Storage SAN F/S &: SAN Vol Controller Tivoli Storage
Manager

Tivoli NetView for network provisioning

Tivoli Suite for Managing Multiple Platforms: Access Mgr,
Systems Discovery, Provisioning, Monitoring, Reporting

WebSphere e-business products. Rational (12/02 =S2bn) dev
tools, Lotus collaboration products, DB2 database

Many IT scrviccs do not provide competitive advantage. These services are csscn­
tial in funning a modern business, but there may be no reason one company's service
must be different from that of its compctitors. A company probably needs, for example,
e-mail and word processing software, but the success or failure of a company usually
has little to do with the features of these products. For these commoditylikc scrviccs,
the priorities are reliability and low cost (or a more favorable cash flow profile).

The logic of incremental outsourcing decisions parallcls the logic of outsourcing
large segments of the IT function. But thcrc are also differences. With incremental out­
sourcing, the economic stakes are not as high and the potential consequences of mis­
management are not as far-reaching. When a firm outsources only its travel expense
reporting, for example, as opposed to its entire IT organization, risk is contained.
Mistakes are more reversible and less painful. Also, because mistakes cost less, more
experimentation is feasible. Trying something does not mean managers must sufTer its
effects for the duration of a long-term contract.

However, incremental outsourcing decisions cannot be taken lightly. A decision to
outsource hosting or network management can have serious across-the-company impl i­
cations if there are service problems. Furthermore, many individually correct incremen­
tal decisions can add up to a significant negative overall impact. Incremental decisions
made in isolation must not add up to an incoherent or inconsistent business strategy.

Incremental outsourcing, however, offers new and attractive choices to managers
seeking to improve IT infrastructure. In the past, managers often felt they faced two
equally unpleasant choices: (I) do nothing and risk slipping behind competitors, or
(2) wholesale replacement of major components of computing infrastructure, which
risks huge cost overruns and potential business disruptions as consequences of an
implementation failure. Decisions to replace legacy networks with TCP/IP-based
networks have run this second risk, as have decisions about whether to implement
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enterprise systems. With the TCP/IP networks installed today, however, managers have
intermediate options that lie between all-or-nothing choices. The importance of these
options cannot be overemphasized. For perhaps the first time in the history of IT, it is
possible to imagine incremental improvement paths, ways of getting from A to Band
then to C and capturing significant economic benefits without putting the entire future
of the firm at stake each time.

An Incremental Outsourcing Example: Hosting
Outsource hosting of a company's systems involves deciding where they should be
located physically. Although on the surface this may seem like an all-or-nothing
choice, a company can, in fact, precisely determine which management functions it
turns over to a vendor when moving computers to a vendor's site. Some basic support
functions, such as electrical power, are necessarily ceded, but beyond those, managers
can choose the size of the increment of outsourcing. By doing so, managers exercise
control over the risks that executing the outsourcing initiative entails. In this section,
we consider hosting as an illustration of the incremental nature of modern service
delivery options even in cases when, at first glance, outsourcing seems to present all­
or-nothing options.

The Hosting Service Provider Industry
Hosting companies own and manage the facilities that house computers that provide
over-the-Net services. In online retailing, for example, back-office functions (e.g.,
shopping cart, checkout, and credit card processing) that enable Web-based consumer
purchases often reside on computing platforms in hosting facilities rather than on the
selling company's premises.

The benefits of outsourcing hosting are many. Outsourcing hosting can reduce
downtime and costs, and provide access to new technologies without large investments
in capital equipment.

Service Levels in Hosting'
Table 7.1 shows the layers of services a hosting provider can offer. The base ser­
vice level-real estate services-is similar to the business of leasing office space.

3 Some of the material in this section is adapted from Robert D. Austin, "Web and IT Hosting
Facilities: Technology Note," Harvard Business School Publishing Note No. 601-134.
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TABLE 7.1 Levels of Service from Hosting Providers

Level of Service

Business operating services

Application support services

Platform services

Network services

Real estate services (lowest
level)

Description of Service

Administering and operating an application

Support for software above the operating system level; application
support; application performance monitoring and tuning; design of
applications for scalability, reliability, security

Support for hardware, operating system; reboot services; data
backup and disaster recovery services; URL monitoring

Connectivity within the facility and externally to the public Internet
and to private peering networks; monitoring of network traffic at
the transport layer; service~level assurances at the packet loss and
network availability layers; network security

Suitable floor space and physical facilities; maintenance of the space
and facilities

Although this level of outsourcing provides robust facilities, it leaves the management
and ownership of networks, computers, and software applications to the client firm.
All that has changed is the physical location of the computers delivering IT services.
The same development and maintenance staff members care for the computers, and
the client firm continues to own all application computing equipment.

In addition to space and utilities, most hosting providers can manage networks,
physical computing equipment, application performance, and even applications. As
we move up the levels of service in Table 7.1, the outsourcing increment-the dollars
the client firm spends and the percentage of effort outsourced-grows larger.

Hosting models can be roughly categorized along service level lines, as follows:

Colocation hosting: Colocation hosting companies provide no-frills access to a
facility and its infrastructure. Customers rent floor space, connectivity, and power.
Everything beyond these basics is provided it la carte and not necessarily by the
hosting provider. Customer space is usually enclosed inside floor-to-ceiling cages,
and the customer owns and retains responsibility for all the servers and equipment
inside the cages. Often the hosting company knows little about the equipment or
business operations inside customers' cages. This model requires customers to
have (or acquire from a third party) the expertise to design, maintain, and operate
the equipment inside the cages. This model, which supports a wide range of
architectural possibilities, generally offers high availability.

Shared hosting: In shared hosting, servers are owned and operated by the hosting
provider and customers purchase space on servers. Multiple client companies share
a single physical server. Providers use sophisticated clustering teclmologies to
achieve highly secure and reliable performance. Although some client companies
are wary ofthe degree of sharing implicit in this model because of its perceived
negative implications for security and reliability, this approach is becoming more
prevalent as companies move to on demand, SaaS, utility, and grid computing.
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Dedicated hosting: As with shared hosting, in dedicated hosting, servers are
owned and operated by the hosting provider. Unlike a shared model, however,
client firms do not share servers; the servers are "dedicated" to individual client
firms. Other infrastructure components that provide network, storage, and some
other services are shared across client companies. Usually, dedicated hosting
providers offer a complete managed services package that includes everything
needed to run the client company's systems at the required level of security and
availability. Dedicated servers support high levels of security and availability, but
forego some of the efficiencies promised by new service models.

Outsourcing data center infrastructure management is not an all-or-nothing
choice. Connectivity service providers-to take another example--{)ffer increasingly
incremental service levels with much more attractive risk and expense management
profiles for customers. How much speed do you need as your systems communicate
to the Internet backbone? The options in service provision are multiplying, and infra­
structure managers now often can purchase exactly the service increments they want.

Managing Hclationships with Service Providers

When companies acquire IT services externally, they find themselves engaged in
relationships with a growing number of service providers. As the operations of ser­
vice providers and their clients become intertwined, the client firm comes to rely on
the provider's capabilities as a basis for its own capabilities. Consequently, as with all
outsourcing of important business functions, whether supplying just-in-time parts to a
manufacturing assembly line or managing computing platforms, healthy relationships
with vendors are critical to how well a company performs its primary business mis­
sion. Mistakes by vendors can be costly. Services are only as good as the weakest link
in the service provider chain. Choosing reliable service providers and managing strong
vendor relationships therefore are critical skills for an IT manager.

Selecting Service Partners
The most critical step in assembling an IT service chain is the selection of providers.
Providers differ greatly in the service increments they offer, how they charge for ser­
vices, the guarantees they can make, and the guarantees they are willing to make. No
expertise in relationship management can overcome choosing an unreliable service
provider. Infrastructure managers therefore must take tremendous care in selecting
business partners that perform vital service chain functions.

The most common process for selecting service providers involves writing a
"request for proposal" (RFP) and submitting it to a set ofapparently qualified vendors.
An RFP asks prospective providers for information relevant to their service capabili­
ties across a spectrum that includes financial, technical, and operational information.
Responses become a primary basis for deciding among vendors. Companies, however,
rarely rely entirely on RFP responses but instead gather additional information from
industry analysts, from other companies that have used providers' services, and from
visits to service provider sites. Many companies employ elaborate scoring mecha­
nisms for combining information gathered from all sources into comparable bases.
But selection always comes down to the judgment of managemenl.
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There is no single format for RFPs, nor are there universally agreed on categories of
information or sources that should be consulted in selecting providers. RFPs, however,
typically request information in the following categories:

Descriptive information: How a service provider describes its business reveals
much about its priorities and likely future direction. Descriptive information
is equally relevant in evaluating the prospective provider's capacity to provide
services (e.g., is the provider big enough to meet your demands?).

Financial information: A service provider's financial strength is a critical factor
in evaluating the continuity of service and service quality a vendor is likely
to provide. Providers that struggle financially may have trouble maintaining
service quality or may require financial assistance that reduces or eliminates the
economic benefits of acquiring a service externally. Worse, they may fail and shut
down, leaving the customer firm to navigate the provider's bankruptcy.

Proposed plan for meeting service requirements: How the provider offers to
meet the requirements laid out in the RFP indicates whether it truly understands
the requirements. The plan for meeting the requirements can be evaluated on its
merits and compared with proposed plans from other vendors. Partner firms that
will be involved in the vendor's plan should be identified so that the customer firm
can be assured of the qualifications of all the parties involved in service provision.

Mitigation of critical risks: A good RFP asks specific questions about potential
service risks. Availability and security are two areas where it pays for customers
to be sure they understand a service provider's approach.

Service guarantees: A service provider's guarantees (the levels of performance it
is willing to back with penalty clauses in a contract) are important signals of the
real level of confidence vendor managers have in their services. Often there is a
substantial gap between what the performance service providers claim is their norm
and what they are willing to guarantee. If the gap is too wide, services may not
be as robust as advertised. Service guarantees are essential to aligning incentives
between service providers so that, overall, the service chain performs well.

Pricing: Pricing usually includes one-time and variable components and may
be structured in other ways as well. Although pricing is important for most
companies, usually it is not the most important factor in deciding among vendors.

Table 7.2 shows a summary of information about three hosting providers that might
be gathered from an RFP and other sources.' A close look at the information demon­
strates that choices between vendors are often nontrivial. Providers that are strong in
one area may be weak in another, and often no clear choice emerges.

For example, in Table 7.2 the fact that Provider I seems unwilling to supply
financial information is probably a red flag that signals further investigation. Even
if Provider I's funding sources are gold-plated, customers need specific assurance
that a service provider has a viable business model and will be a strong partner well
into the future. Similarly, infrastructure managers might reasonably be worried about

4 This example is taken from Robert D. Austin, "Selecting a Hosting Provider," Harvard Business
Schoo! Exercise No. 601-171.
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TABLE 7.2 Summary Grid for Comparing Hosting Providers

Source: Adapted from Robert D. Austin, "Selecting a hv~ting Provider," Harvard Business School Exercise No. 601-171. Although based on real cases, these dUJa
are fictitious and du not pertain to any real hosting provider.

Comparison Provider 1 Provider 2 Provider 3
Dimension

Company Regional hosting and National hosting Regional telco,
description broadband (backbone, services provider backbone and

D5L) service provider broadband service
provider

Employees 1,600 3,300 28,000

Financial profile Declined to provide After-tax loss $180 After-tax profit of $1 .1
(private company) million on sales of $600 billion on sales of $13

million; strong cash billion (most not from
position; new facilities hosting business)
building offered as
explanation for lack of
profitability

Number of data 3 data centers/160,000 28 data centers/l .6 5 (2 operational)
centers managed/ sq. ft. million sq. ft. /220,000 sq. ft. (45,000
total square feet operational)

5pace offered (RFP 3 8' x 8'cages (192 sq. 3 8' x 7' cages (168 sq. 280 sq. ft. enclosed
specified space ft.), partitions removed ft.), partitions removed room
for six racks of to provide contiguous to provide contiguous
equipment) space space

Physical security Fully meets requirement Fully meets requirement Some concerns (see
notes from site visit)

Power Fully meets requirement Fully meets requirement Connected to only
one power grid; two
promised within 6
weeks

Connectivity Fully meets requirement Fully meets requirement Not redundant to
backbone; promised
redundancy in 6 weeks

Service-level Fully meets requirement Fully meets requirement Partially meets
Guarantees requirement

One-time setup $6,500 $7,800 $10,800
cost, space
Monthly space 3 x $6,500 3 x $6,800 $9,800
rental

One-time setup $1,200 $1,500 $1,600
cost, connectivity

Variable $1,200 per month plus $1,500 per month plus $900 per month plus
connectivity cost $525 per month for $589 per month for $412 per month for

each mbps above 10 each mbps above 10 each mbps above 10
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Provider 2's lack of profitability. Provider 2 relates the losses to its expansion plans,
but prospective customers might wonder if the company can transition as easily to
profit-making as its managers suggest. [n this scenario, Provider 3 looks like the solid
choice because it is large and profitable and its fees are lower.

Unfortunately, there are also reasons to worry about Provider 3. Most of the com­
pany's revenues come from business other than hosting services. This situation may
translate into a lack offocus on the hosting business. Furthermore, Provider 3 seems to
have some serious operational problems. Table 7.3 shows a discouraging report from a
team that visited Provider 3's data center. In light of the report, one wonders whether
Provider 3's lower prices are a miscalculation and perhaps evidence of the company's
inexperience in hosting services. If so, the low prices eventually may become a prob­
lem for Provider 3's customers as well, especially if low profitability in the hosting
business causes that provider's managers to further reduce their attention to hosting.
Worse yet, if Provider 3 discovers it is losing money on hosting, it may seek to reduce
costs in ways that affect service levels or even discontinue its hosting business.

We have stumbled here onto a general truth of outsourcing: An outsourcing deal
that is too one-sided, too favorable to one party at the expense of the othel; usually
ends up as a bad deal for both sides. As they realize the deal is a loser, managers of a
disadvantaged vendor almost always divert resources away from the relationship. This
realization brings us to the next subject: managing relationships with providers once
they are in place.

Relationship Management
Relationships with service provider partners require ongoing attention. Processes must
be in place so that partners can share information and problems in the service chain can
be solved quickly, even when they result from complex interactions of infrastructure
components owned by different players. Problem-tracking and customer relationship
systems, for example, must be able to exchange problem-tracking information as well
as, sometimes, customer account information. Procedures and technical interfaces
between partner systems must be properly designed and maintained.

More significant than problems with information-sharing systems, though, are
the many incentive problems that attend service relationships. The most formidable
obstacles are sometimes not technical but "political." When avoiding responsibility
for a problem intrudes into the process of solving it, service collaboration becomes
less effective. The key to effective relationships is aligned incentives among partners.

A service-level agreement (SLA) aligns incentives in relationships with service
providers. SLAs describe the specific conditions by which the service provider is
held liable for a service interruption and the penalties that the service provider will
incur as a result. Table 7.4 illustrates the kinds of contractual terms one finds in an
SLA. In keeping with our earlier examples, this SLA is for a hosting provider. Notice
that failure is specifically defined, penalties apply only when the service provider is
responsible for the service interruption, and penalties are prespecified and limited.
Why a service provider insists on careful definitions is clear: To limit its liability for
problems not under its control. But the specific nature of the agreement complicates
service quality assurance. What matters to the client company is any failure, regardless
of which service provider causes it.
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TABLE 7.3 Sample Facility Visit Report for Hosting Provider

SOllrce: Robert D. Austill. ·'Selecting a Ilosting Provider:' JJarvard Business School Exercise No. 601-171. Information ill this report is fictitious 111ld not intended to
pertain to a real hosting provider.

Initial walk around exterior: Renovated warehouse building (conventional brick, not hardened) shared
with a delivery service. Urban setting amid a complex of warehouses. City workers doing roadwork near
the facility, with heavy-duty digging (potentially fiber cable slicing) equipment. Data center on third
floor: First floor and basement include a garage used by the delivery service. Panel trucks come and
go on the lower levels on the north side. Second floor includes offices and appears to be empty. Never
spoke to anyone who could tell us definitively how the second floor would be built out or if even that
was the plan.

COY cameras visible around the perimeter of the facility. Diesel generators enclosed in 12-foot-high
chain link, HVAC on roof. West side of building composed of a series of loading doors.

On day of visit, three loading doors were open. We succeeded in climbing up onto the loading
dock and walking right into a power infrastructure room where many UPSs were housed. Waited there,
expecting ((TV or alarm to summon security; no one ever showed up. (Staff later explained this lapse
by saying that the door was open to facilitate construction and renovation and that the guard who was
posted there had been reprimanded.)

Entering facility: First-level security is building security. Guard appeared not to realize that there was
a data center in the building. Ushered us up to the third floor, where we encountered an unoccupied
security desk behind a sliding glass partition. One COY console visible at desk. It would have been
easy to climb through the opening to the security desk and let ourselves into the facility. Biometric
palm reader visible but dust~coveredat door. Security guard who had walked us up called someone
on radio, and someone came to let us in. Person who let us in came from somewhere outside the
data facility, then let us in by leaning through the opening and hitting the buzzer, which was in reach.
We stood inside the door while he made out visitor badges for us. He did ask to see picture IDs, but
security was kind of a farce by this point and everyone was a little embarrassed (including us for them),
The room we were standing in while he prepared badges approximated a man trap in that there was
another door about 20 feet away that opened into the data center proper. Unfortunately, that door
was propped open.

Cages: No cages. Everyone gets an enclosed room with keypad access. No raised floor; power comes in
from above, as do comms. Bolt-in racks and shelves provided. Walls of rooms do not extend to roof, so
possible to climb over walls or to toss something into enclosed room.

Verification of redundancy, security, etc.: Redundant power and connectivity not yet in place,
although promised within six weeks. Network hardware for facility was exposed in an open area
anyone walking to his or her own enclosed space would need to pass. No on-site NOC, although they
expressed willingness to provide specific network monitoring on site on a contract basis; noted too that
network operations were monitored from a regional NOe. Guy giving tour kept apologizing for the
construction.

Concerns: This facility is not fully built yet, although some customers are operational. Provider promises
to have it in shape in time consistent with our project, but fact is that we cannot compare this facility on
an equal basis with the others. Facility being under construction did not explain all the lapses we saw.

Overall assessment: These guys don't appear to have the hosting business figured out yet. Maybe it's
just that they are in a construction phase. But there was little that we saw that offered warm feelings
during our tour.
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TABLE 7.4 An SLA Offered by a Hosting Provider

• Downtime-defined as sustained packet loss in excess of 50 percent for 15 consecutive minutes due
to the failure of the hosting provider to provide services for that period (does not include scheduled
maintenance time).

• Excess latency-defined as transmission latency in excess of 120 milliseconds round-trip time
between any two points within the hosting provider's U.S. network.

• Excess packet loss-defined as packet loss in excess of 1 percent between any two points in the
hosting provider's network.

• Each downtime period entitles customer to receive a credit equal to one day's recurring connectivity
charge.

• Hosting provider guarantees two-hour response time in diagnosing problems within hosting provider
and customer network.

• If problem is not within hosting provider and customer network, hosting provider will determine
source within an additional two hours.

• Customer will be advised of reason for problem within one hour of hosting provider's discovery of
the reason for the problem.

• If problem is within control of hosting provider, remedy for problem is guaranteed in two hours from
diagnosis of the problem.

• Inability to deliver diagnosis or remedies within the times stated above entitles customer to an
additional service credit for each two-hour period of delay.

• Customer can collect credits for no more than seven days' charges in a calendar month.
• Customer must request credits in writing within seven days of the event for which credits are

compensation.
• Credits are granted at the sale discretion of the hosting provider.

Managers of customer firms must therefore manage SLAs with many service
providers. SLAs must interlock so that penalty payments flow through the service
chain in a way that provides appropriate incentives. Suppose, for example, a com­
pany offering over-the-Net software functionality agrees to an SLA that requires it
to pay a penalty if the system is not available for a period longer than 10 minutes.
Suppose also that the actual cause of a failure is a different vendor, say, an Internet
service provider (ISP). In that case an SLA in place between the software company
and an ISP should specify that the ISP will reimburse the software company for the
penalty it owes to the client company. Although the SLA arrangement between the
software company and the ISP might seem a matter best left to those two entities,
it is to the customer company's advantage to ensure that incentives are aligned.
Disputes between partners in a service chain can have dire implications for the users
of a service.

The conventional wisdom in defining SLAs calls for designing them with "teeth,"
so that service providers feel pain when failures occur. In practice, however, it is
di fficult to determine appropriate penalty levels. SLAs provide service providers
with both incentives and a way to credibly express their intention to deliver reliable
service, and so it is important that they be in place. But setting penalties too low has
little impact. Setting them too high is detrimental to a provider's willingness (and,
if penalties are high enough, ability) to be a strong partner. Thus it is a mistake to
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consider SLAs the only means by which partners are managed. The most success­
ful relationships emphasize shared objectives and helping all the partners earn a
reasonable return.

Since many outsourced services involve entrusting data to service providers,
contractual relationships need to contain provisions about a customer firm's rights to
control its own data. The concern here is not that a vendor might try to claim owner­
ship ofcustomer data but that the vendor might try to lock the customer into a relation­
ship by making it inconvenient to switch vendors. The interests of service providers
and their customers are poorly aligned when it comes to the degree ofentanglement in
their relationship. Managers who take insufficient care in avoiding unnecessary entan­
glements will find themselves at the mercy of service providers, forfeiting a principal
benefit of incremental outsourcing: the ability to alter and improve IT infrastructure
in small steps in an ongoing manner.

Managing Large-Scale Outsourcing Arrangements5

Sometimes companies outsource not merely services but all or large parts of their IT
function. Major outsourcing programs involve larger investments, longer durations,
higher stakes, and greater overall risks than do incremental outsourcing deals. Usually
they arise from strategic rather than operational motivations, and their impacts on IT
end users are broader.

These special characteristics of big outsourcing agreements make them more
complex to manage than incremental service contracts. A major outsourcing contract
can extend over, say, 10 years while computer chip performance is improving by 20
to 30 percent per year; the strategic relevance of IT capabilities can change during
such an interval, in a manner that suggests midcourse contract adjustments. The way
benefits to the client and vendor unfold over time can also trigger the need for such
adjustments. Early in a relationship, the client receives clear benefits, often including
a one-time payment in exchange for assets being transferred to the vendor; but as time
passes, the client begins to look for more value in exchange for the ongoing payments
to the vendor. From the vendor's perspective, the situation is reversed; the early years
of a new contract involve making a big payment while absorbing the punishing costs
of taking on the client's IT function, in anticipation of profits from efficiencies to
come later in the contract term. Too often, however, just as the vendor finally begins to
experience those profits, the customer, looking for more value and feeling the need for
new services, begins chafing under payment terms that look less lucrative than they
did earlier. Profound tensions can develop. A healthy arrangement anticipates such
difficulties by writing contract terms that facilitate communication about midcourse
adjustments.

Large-scale outsourcing deals have become common across the corporate land­
scape. Like marriages, however, such outsourcing arrangements are easier to enter
than to sustain or dissolve. Big outsourcing involves more than managing a relation­
ship: In effect, it entails managing a strategic alliance.

) This section was originally adapted from F. Warren McFarlan and Richard L Nolan, "How to
Manage an IT Outsourcing Alliance," Sloan Management Review 36, no. 2 (Winter 1995).
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Why Companies Enter into Large-Scale Outsourcing Relationships
The decision to place large components of your ability to execute your business
model into the hands of another firm should not be taken lightly. The reasons
companies make this choice vary widely, but we can identify some common
themes.

Cost Savings: A large outsourcing vendor can potentially save money for a
client. A vendor may be able to manage infrastructure shared among clients,
especially the capacity of hardware and facilities, more efficiently, reducing
overhead costs. A vendor with wider geographic reach may enable access to
lower-cost labor for operations and new development. A vendor with many
clients may be able to command more favorable purchasing terms with
technology vendors than a client company could demand for itself.

Dissatisfaction with Existing IT Capahilities: In some companies, cumulative
IT management neglect over a period of years can eventually culminate in an
out-of-control situation; when this happens, general managers may see
outsourcing as a way to enhance an inadequate capability. An additional
driving factor toward outsourcing is the need for companies to rapidly retool
IT back-office operations to remain competitive. Alternatively, the dynamics
of an industry might change in a way that more broadly demands technological
proficiency from firms to stay competitive; a firm's managers may doubt that the
existing IT department is up to the challenge. In any such situations, outsourcing
might seem like a good choice to the company's leaders.

Desire to Focus Firm Strategy in Other Areas: A firm under competitive
pressures that does not consider IT a core competence may see outsourcing
as a means to better strategic focus. With IT outsourced, such a firm then can
concentrate its energy on other competitive differentiators.
Forcing Major Organizational Changes: Sometimes organizational rigidity and
inertia make it hard for managers to make changes in operations. Outsourcing,
driven by senior management, can provide a fulcrum to force movement past such
impasses; changes that could never be accomplished internally can sometimes be
accomplished by moving locus of the change to a vendor.
Access to Skills and Talent: Many firms, especially those in apparently
nontechnological industries, have trouble attracting sufficiently skilled and
talented IT staff. Such firms may perceive little choice other than outsourcing to
meet their strategic and operational IT needs.
Other Factors: A major outsourcing deal provides an opportunity to liquidate
the firm's intangible IT assets, strengthen the balance sheet, and avoid some
future capital investments. A one-time cash payment to the client by the vendor
in exchange for transfer of IT assets can be consequential; the $200 million
General Dynamics received from esc as part of an IT outsourcing deal arrived
at an important time in the life of the former firm. Outsourcing can transform
fixed-costs business into variable costs, as fees for vendor services replace large
investments in IT equipment; such a change can be particularly important for
clients that experience volatility in demand for their own products and services.
A vendor relationship also brings new dynamics to a client firm's view of its own
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IT expenditures, as soft dollar budget allocations for IT services are replaced by
hard dollar expenditures; this can bring to IT decision making a discipline and
tough-mindedness an internal IT department has trouble inspiring.

Designing Large-Scale Outsourcing Alliances
The potential for success of a big outsourcing deal lies with the structure of the
arrangement between client and vendor. The right structure is not a guarantee of suc­
cess, but the wrong structure will make the governance process almost impossible.
Several factors are vital to a successful alliance.

Contract Flexibility: Evolving technology, changing economic conditions, and
new service options make change inevitable during the life of an outsourcing
relationship, for both client and vendor firms. Outsourcing contracts must
therefore be written to allow evolution. Because contracts often need adjustments,
noncontractual aspects of the relationship are also extremely important. If there is
mutual interest in the relationship and if there are shared approaches to problem
solving, the alliance is more likely to be successful. For these reasons, the process
of drafting the contract, which often takes many months, is sometimes more
important than the contract itself. During this time, each side gains insight into
the other's values. When the process is successful, it forms a basis for personal
relationships that go beyond the written contract.
Standards and Control: Reasonably enough, companies worry about handing
control over a major part of a firm's operations to an outsourcing vendor,
particularly if IT innovation is vital to the firm's success or if the firm is very
dependent on IT for smooth operations. The outsourcing agreement must
address these concerns. Control is, in part, a state of mind. Most organizations
are accustomed to having other firms in control of parts of their businesses.
For example, third parties normally provide electricity and telephone services,
even though interruption of those services can cripple an organization. Explicit
assurances a vendor can make about backup plans provide an important means of
addressing concerns in such areas. As with incremental outsourcing, the key here
is careful development of detailed performance standards for systems response
time, availability of service, responsiveness to systems requests, and so on.
The Scope of Outsourcing: A company may choose to outsource large parts of
its IT operations without outsourcing everything. In determining the scope of a
major outsourcing arrangement, factors of connection and coordination enter into
discussion. Can the portion oflT proposed for outsourcing be feasibly separated
from the rest of the client firm's systems and infrastructure? Even ifit can be,
will coordination costs be manageable, or will the complexity of the arrangement
offset potential gains?
Expected Cost Savings and Rate ofTechnology Renewal and Improvement:
Though it might seem obvious, it is important that both parties to a major
outsourcing deal agree on expected costs savings, the rate at which those
will appear, and how they will be divided between the client and vendor.
Similarly, expectations about rates of equipment replacement, new technology
implementation, and systems renewal are best spelled out in the contract.
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Putting together a decade-or-more long, flexible, evolving relationship requires
more than just technical skill and contract wizardry. A shared approach to problem
solving, similar values, and good personal chemistry among key staff people are the
intangible determinants of long-term success. A wise client firm might give up some­
thing in price to engage an outsourcing partner that its managers believe will be a good
fit over the long term. Personal chemistry among the dealmakers is an insufficient
condition for success. Years after the people key to establishing the initial relationship
have moved to other assignments, the outsourcing relationship will remain in place.

Managing the Alliance
The transition to a large-scale outsourcing relationship is a period of peak stress.
Uncertainties about career paths and job security of staff contribute to the potential
for problems. The sooner plans and processes for dealing with staff career issues,
outplacement processes, and separation pay are addressed, the more effective the
results will be. Fear of the unknown is almost invariably worse than any reality. Often,
opportunities for IT staff will be greater at a vendor focused on IT than they were at
the client company.

Once the relationship is in place, ongoing management of the alliance is the single
most important factor in success. Three critical areas require close attention:

The CIO Function: The client firm must retain a strong, active cIa function.
The heart of the Cia's job is planning-ensuring that IT resources are at the
right level and are appropriately distributed. This role has always been distinctly
separate from the active line management of networks, data centers, and systems
management. Line activities can be outsourced, but sustained internal CIa
responsibility for certain critical areas must be maintained even in a company
that has fully outsourced its IT function. First and foremost, the CIa must
manage the relationship with the vendor; monitoring performance against the
contract and dealing with issues that arise helps an outsourcing alliance adapt to
change. Second, the CIa and staff must retain certain planning responsibilities,
for visualizing and coordinating the firm's long-term approach to networks,
hardware and software standards, database architectures, and so on; the client
can delegate execution in these areas but not its assessment of what it needs
to support the firm in the long term. Third, the cra and staff must maintain
an ability to evaluate emerging technologies and their potential applications;
assessing technology alternatives cannot be delegated to a third party because an
outsourcing vendor has an incentive to suggest new ideas that lead to additional
work and to downplay ideas that might lead to greater vendor costs.

Performance Measurement: Realistic measurement of outsourcing success is
difficult, but companies must do their best to develop performance standards,
measure results, and interpret them continuously. Many of the most important
measures of success are intangible and play out over a long period of time.
Early benefits-immediate reductions in capital expenditure or staff headcount
reductions, for example-are easier to measure than eventual ones. This means
that a firm should not stay satisfied too long with its current measures of
outsourcing success, but should constantly look for more ways to probe for
additional value from the relationship.
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Relationship Interface: The importance of the sensitive interface between the
client and the outsourcing vendor cannot be overestimated. First, outsourcing
cannot imply delegation affinal responsibility to the outsourcing vendor. The
reality is that oversight cannot be entrusted to someone outside the firm, and as we
have mentioned, a CIO and the supporting staff need to manage the agreement and
relationships. Additionally, the interfaces between the customer and the outsourcing
vendor are very complex and usually must occur at multiple levels. At the most
senior levels there must be links to deal with major issues of policy and relationship
restructuring, whereas at lower levels there must be mechanisms for identifying and
handling more operational and tactical issues. For some firms, discussions with an
outsourcing vendor happen at the CEO level and involve the board of directors.

large-Scale Outsourcing: Here to Stay
During the last two decades, an entirely different way of managing overall [T capabil­
ity has emerged, and it is likely here to stay. While outsourcing on such a scale is not
for all companies, many successful organizations have made this leap. What primarily
determines success or failure? Managing the relationship more as a strategic alliance
and less as a contract.

Managing Legacies

Not too long ago, tax accountants at a major U.S. company discovered they were not
taking full advantage of a benefit they could claim under the U.S. tax code. The tax law
details of this story are unimportant, but the benefit was worth a substantial amount of
money to the company, if the accountants could claim it. But to claim the tax benefit,
the company needed to process receivables in a very specific way. The tax accounting
managers, therefore, convened a large meeting of all the people in the company who
might have something to say about a change in how receivables were processed.

The meeting was nearly two-thirds finished when a young junior employee, seated
near the back of the room, interrupted the smooth flow of the meeting, to the mild
irritation of the senior manager from tax accounting.

"Excuse me," the young man said. Everyone knew he was from the [T department.
"Can you help me ... do [ understand ... ?" the young man stuttered as the room's
attention turned entirely to him. "What you are proposing? [s it ... ?" He then sum­
marized his understanding of the proposal.

"Yes," the senior tax accounting manager answered. "That is the proposal, although
we are working it through in detail with everyone here to make sure no one sees any
issues with the change."

The young man smiled. "['ve got news for you," he said. All those in the room
braced themselves, expecting an explanation in incomprehensible IT terms of why the
change could never be made within the company's IT infrastructure, at least not at a
reasonable cost. What he said instead surprised everyone:

"We've been processing our receivables that way for the last 20 years. That's the
way the system does it. That's how the program logic works." The meeting was quickly
adjourned as the tax accountants returned to their offices to see if they could figure
out a way to apply for the benefit retroactively.
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This story illustrates two very serious points. First and most obvious, company
operations often are constrained by the way legacy systems process information. Old
computer code often disturbingly manifests what have been called "core rigidities,"
the ossified remains of what were once capabilities.6 Second, business managers
often do not even know how their company performs certain vital business functions
because the details are buried in how legacy systems operate. In this story, the manag­
ers' discovery about their company's operations was a happy one; more often, though,
such discoveries are less welcome.

The difficulties that arise from legacy systems can be roughly categorized as
follows:

Technology Problems: Sometimes the constraints embedded in legacy systems
result from inherent incompatibilities in older technologies. As we have seen,
proprietary technologies that predate the internetworking era were not designed to
converse easily with technologies from other vendors. This kind of problem must
be worked around in modern internetworking infrastructures.

Residual Process Complexity: Some difficulties with legacy systems arise
because the systems address problems that no longer exist. One example is the
substantial amount of batch processing some companies still perform. Legacy
systems were designed to operate in batch mode because processing power
needed to be rationed and because the bandwidth available at that time did not
allow computers to operate in real time. Now computing power and bandwidth are
relatively abundant, but many batch systems have not been redesigned or replaced
because of other priorities.

Local Adaptation: Many legacy systems were developed for very focused
business purposes within functional hierarchies. When such systems were
designed, their architects had little inkling of the enterprise systems and real-time
architectures ofthe then-distant future. Instead, systems were intended to solve
a particularly narrow business problem. Not surprisingly, a system designed in
the 1970s does not facilitate global uniform parts management in the twenty-first
century, although it still may do its narrowly defined job very well.

Nonstandard Data Definitions: Throughout most companies, business units and
divisions have used different conventions for important data elements. For example,
the parts division might use a IS-character part number whereas the product
development organization uses a 13-character part number. This may seem like a
small difference (only two characters), but the legacy system implications are far­
reaching. Differences in fundamental data definitions are built into a company's IT
infrastructure in many specific places. They are difficult to change not only because
they touch so many elements of the IT infrastructure but because making definitions
common requires an expensive and difficult to achieve companywide consensus.

Because of the tremendous variety in legacy systems across companies, it is not
possible to develop a prescriptive approach to dealing with legacy issues. Tactics for

6 For a deeper discussion of core rigidities, see Dorothy A. leonard, WeI/springs of Knowledge: Building
and Sustaining the Sources of Innovation (Boston: Harvard Business School Press, 1998, paperback
edition).
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solving legacy problems must fit individual companies and their specific situalions.
However, there are questions managers should think through carefully before they
contemplate growing infrastructure by adding new systems or services on top of exist­
ing systems.

Table 7.5 lists questions managers might ask about legacy systems that will have to
interact with a new system or service. The first issue is whether legacy systems can, in
any modified or enhanced form, perform consistently with real-time infrastructure objec­
tives. If the answer is no, replacement may be the only option. Often, though, the answer
is not definitively negative. Questions then focus on "work-arounds," contrivances needed
to facilitate interaction between new and old infrastructure elements: whether they are
sustainable and whether they represent reasonable cost/functionality trade-offs.

Many businesses have succeeded in adding interfaces to legacy systems that enable
them to work with internetworking systems. This interfacing approach is sometimes
called enterprise application integration (EAI). EAI practitioners recommend "nonin­
vasive" interfaces that minimize changes to the internal operations of legacy systems.
Even EAI enthusiasts, however, acknowledge limits to how well legacy systems can
perform as components of real-time infrastructure. Sooner or later, getting work­
arounds to operate satisfactorily becomes more difficult and more expensive than just
replacing old systems. Infrastructure managers always must ask whether the complex­
ity of workarounds is unreasonable.

When installing new infrastructure or acquiring new services, infrastructure man­
agers also run up against organizational rather than technical legacies. Sometimes the
rigidity of workers' attachment to how a legacy system works is more of an obstacle
to change than the system itselfor any technological factor. Moreover, changes in how
systems work almost always force changes in how people work. Managers must decide
the degree to which a new system implementation should force cultural and process
changes. The second half of Table 7.5 suggests questions that managers should ask as
they confront organizational legacies that interact with system legacies.

TABLE 7.5 Key Questions in Managing Legacies

Legacy systems

Legacy organizations and cultures

• How will new infrastructure exchange data with legacy
systems?

• Will new infrastructure obtain needed real-time interaction
with legacy systems?

• What workMarounds are necessary? Are they sustainable?
• What is long-term strategy for renewing legacy systems?
• How will new infrastructure affect ways of working and

communicating? Are anticipated changes acceptable?
• Should technology drive organizational and cultural

change?
• Should organization and culture be protected from

technology effects?
• What are organizational expectations about common

processes in different parts of the organization?
• What are criteria for deciding whether systems or process

will change when the two are not compatible?
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I\lullucyillO" IT IIlfrastl'l1C111rr ,\ssrls., ,...,

In the past, keeping track of the assets that made up a company's IT infrastructure was
relatively easy, The majority consisted of a small number of large m3 inframe machines
in the corporate data center. A company's investment in IT had a tangible presence.
Senior business managers could point to it, even rap their knuckles against it if they
wished. Because a company's infrastructure was centralized and because services
were deployed from mainframe assets, companies found it relatively easy to track how
systems were being used and estimate how much value they were providing.

Since the emergence of PCs, clients and servers, the Web, portable devices, and
distributed network infrastructure, a company's investments in IT have become much
more diffuse. Computing assets are increasingly scattered in a large number of small
machines located in different buildings. Some (e.g., laptops) now move around with
their users and leave the company's premises on a regular basis. Some new service
delivery models cause assets (e.g., servers) to migrate back to the corporate data cen­
ter, which might seem to herald a return to centralized management models. Other
model variations, such as outsourced hosting, make it clear, though, that complex
infrastructure and distributed IT assets are here to stay. As service delivery models
proliferate and improve, the variety of IT asset configurations will increase.

The variety of asset configurations in modern IT infrastructures makes certain
business questions hard to answer: How are IT investments deployed across business
lines or units? How are IT assets being used? Are they being used efficiently? Are
they deployed to maximum business advantage? How can we adjust their deployment
to create more value? Although never easy to answer, these questions were at least
reasonable when assets were centralized.

IT management frameworks over the past decade have focused on reclaiming man­
agement control over now largely decentralized IT assets. One approach to this prob­
lem has been called total cost ofownership (TCO) analysis. IT services are analyzed in
terms of the costs and benefits associated with service delivery to each client device.
For example, the total cost of delivering office productivity services to a PC desktop
within an enterprise might be expressed as "$250 per desktop per month." Arriving at
this number requires a detailed study to detennine the total monthly costs associated
with the delivery of each service available on that desktop, including costs shared
with other desktops and costs not necessarily accounted for as line items in budgets
or accounting systems. Once monthly costs are computed, they must be allocated on
a per desktop basis. Totaling costs without missing any that are material is difficult,
as is allocating costs to desktops in a way that preserves the management usefulness
of the information.

Completing the analysis on the benefit side of the equation is also difficult but
essential if IT assets are to be used efficiently. Many who attempt TCO analyses sell Ie
for usage information-what services are used and with what frequeney-on the ben­
efit side of the equation, rather than attempting to estimate the actual benefits to each
user. Usage information on a per desktop, per month basis is more intuitively hclpful
compared with cost of service delivery on a per desktop, per month basis. Usage infor­
mation also may be useful when computed on the basis of other platform types. For
example, usage information on a per server basis might be useful in server-to-server
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comparisons. in planning for growth in server capacity. or in discovering opportunities
for consolidating underused servers into a smaller number nearer their capacities.

Cost and bcnefit analysis for IT assets and platforms provides a basis for evaluating
a company's current IT services against new service alternatives. Outsourcing vendors
often are asked to bid on a per platform basis. These prices can be compared to study
results to evaluate a company's options and identify incremental opportunities for
service delivery improvement. Where a firm's costs of delivering an IT service are
out of line with the price at which it can be acquired externally, outsourcing becomes
comparatively appealing.

Summary This chapter has cxplored the increasingly diverse nature of the infrastructure used to
deliver IT services in twenty-first-century companies. We have described how more
available and secure network connections are creating more service delivery options
and how new options have led to the creation and restructuring of the service provider
industry. Today, companies acquire services externally from chains ofservice providers
and integrate those external services into their internal legacy infrastructures. The shift
toward incremental outsourcing and multiple collaborating service delivery partners
dictates a shift in management emphasis. The following questions should help a com­
pany assess the opportunities and the risks:

I. What services within our IT infrastructure are candidates for incremental outsourc­
ing? Are there opportunities to convert large up-front IT investments into spread­
over-time subscription services?

2. Are our service delivery partners technically and financially capable of supporting
our evolving IT service needs? Do we have well-defined processes for partner selec­
tion to ensure that we will continuc to have highly capable partners?

3. Do we have detailed service-level agreements in place with our service providers?
Have we made sure that the SLAs in our service delivery chains interlock and that
incentives are aligned up and down the chain? Do we have systems in place for vir­
tually integrating with service delivery partners? Have we specified contract terms
with service providers that preserve our options for incrementally improving our
infrastructure?

4. If we are engaged in a large-scale outsourcing relationship, have wc built the need
to change the relationship over time into the contract? Do we have specific mecha­
nisms in place to indicate when an adjustment to the contract might be called for?

5. Have we retained an internal CIO function to perform the IT planning and contract
monitoring functions that cannot be delegated? Have we adequately funded and
staffed this internal group?

6. What are our short-term and long-term strategies for dealing with legacy system
issues? What systems should we replace, and when should we replace them?
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Managing IT Project Delivery

Many IT service delivery arrangements, whether they involve internally or externally
provided services, begin with a projecl. But despite 40 years of accumulated cxpcri­
ence in managing such projects, major disasters still occur. Considcr the following
examples:

A division of a major chemical company halts its SAP installation and takes
a major write-off. Although the company had successfully implemented SAP
before, this time an inexperienced project manager misjudges the amount of
change that must be managed during the project. The company starts over with
an experienced project manager and a change management consultanl. Losses
add up to millions of dollars.

A major credit card company underestimates processing requirements by a factor
of ten as it moves its online credit card processing to a new service provider, and
it discovers this mistake only as the system "goes live." One and one-half million
accounts are at risk. Service levels plunge. The chief information officer (CIa)
and one of his direct reports lose their jobs.

A manufacturing company consolidates activities from more than 50 plants,
field offices, and order entry points into a national service center. Only after
consolidation is well under way does the company realize that wait time to
confirm orders averages 25 seconds. In the estimation of the firm's line managers,
any wait longer than 2 seconds makes the system unusable.

Two major insurance companies attempt to install the same software package
to solve an identical problem with their field sales forces. In one company, the
new technology generates a 46 percent increase in sales from one year to the
next. In the other, all the money is wasted; $600 million is written off with no
benefit.

In this chapter we examine the sources of implementation risk and suggest strate­
gies for managing IT project delivery.

This chapter is adapted from materials developed by Professor Robert D. Austin and Professor
F. Warren McFarlan.
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1\lanaging Sources of hnplcll1cntatioll Hisk

Risk is an essential characteristic of projects that promise benefits. The idea of taking
on higher risk for a higher return is basic to business thinking. All beneficial business
activities undertake risk, and project management is no different. Sound project manage­
ment requires minimizing risks that lead to benefits and avoiding unnecessary risks.

Project feasibility studies typically provide estimates of financial benefits, quali­
tative benefits, implementation costs, target milestone and completion dates, and
staffing levels. Developers of estimates often provide voluminous supporting docu­
mentation. Only rarely, however, do they deal frankly with the risks of late delivery,
cost overruns, or the possibility of outright failure to deliver a working system. This
need not be the case. Discernible characteristics of projects can be translated into indi­
cators of project risk that are every bit as tangible as project cost or duration.

Three important project dimensions influence inherent implementation risk:

I. Project size. The larger the project in terms of budget, staffing levels, duration, and
number of departments affected, the greater the risk. Multimillion-dollar projects
carry more risk than do $50,000 efforts and tend to affect the company more if the
risk is realized. Project size across departments and companies is relative. A $1
million project in a department whose average undertaking costs $2 million to $3
million usually has lower implicit risk than does a $250,000 project in a department
whose projects have never cost more than $50,000.

2. Experience with the technology. Project risk increases when the project team and
organization are unfamiliar with the hardware, software, or other project teclmolo­
gies. New technology projects are intrinsically more risky than are projects that use
familiar technologies. A project posing a slight risk for a large, leading-edge IT group
may be highly risky for a smaller, less technically advanced group. By hiring consul­
tants with expertise in those technologies, a company can potentially reduce the risk
associated with unfamiliar technologies, but hiring experts is not a cure-all.

3. Requirements volatility. For some projects the nature of the task fully and clearly
defmes what is required of project outputs. From the project's beginning and through­
out its duration. outputs remain fixed. Inherently stable requirements make these proj­
ects easier to manage. Other projects do not have such convenient characteristics; their
requirements are difficult to determine and tend to evolve throughout the project.

Figure 8.1 shows how the project characteristics just identified influence project
risk. If we consider large project size, high technology, and high requirements volatil­
ity to be risk factors, then each factor that we add increases the project risk. Moreover,
as risk factors accumulate, the risk increases at an even greater pace. In other words,
a project with two risk factors-say, large size and high requirements volatility-is
more than twice as risky as a project with just one of those factors.

Of course, in reality, projects have degrees of size, technology, and requirements
volatility, and they may not fit cleanly into categories defined as "high" or "low" (some
may be "medium" or "medium high"). But even this simplistic view can be of great
use for understanding relative implementation risk and for communicating that risk
to senior executives. Having the ability 10 show senior executives that a project leans
toward high technology or high requirements volatility, and that it is therefore more



FIGURE 8.1
Effect of
Adding Risk
factors (L~lrge

Size, High
Technology,
High
Rcquirements
Volatility) on
Project Risk

Chapter 8 Ma/lagillg IT Project Delivery 313

Very High Risk

High Risk

Moder-lie Risk

2

Number of Risk Factors

3

difficult to manage, is significant progress over the state of affairs in many companies.
This kind of risk analysis helps ensure that all stakeholders have the same understand­
ing of a project's inherent risks.

Managing the "Dip" during Project Implementation'
In most IT projects, there arrives a time when substantial difficulties materialize, even
if managers and IT staff have planned and executed well. This most often happens at
"cutover," when the new system goes live. Even some of the most successful imple­
mentations experience a feeling of everything going bad or everything suddenly being
broken at cutover. When this occurs, business users and their managers can quickly
lose confidence in the system and the IT staff. A crisis may ensue. How managers
handle such a crisis is a major determinant of project success; thus, managing this
"dip" in performance is an important part of managing project risk.

Figure 8.2 compares the expectations of business users about the performance
impact of a new computer system with the way such impacts actually happen. Not
surprisingly, business users and executives primarily think about new systems in terms
of the improvement they will provide. Indeed, advocates of a new system may have
engaged in a certain amount of "selling" of a project as they sought approval to go
ahead with it. Frequently a project is sold on the basis of the pattern in Figure 8.2a, so
people are surprised when it unfolds in a pattern more like that in Figure 8.2b.

Moreover, when a company arrives at that point in time corresponding to the downward
slope of the dip, business managers see only the downward trend, which ends in disaster if
it continues, not the eventual upturn. As we suggested with the examples at the beginning
of this chapter, concems that the dip might be deep or that it might end in disaster are far
from misplaced. Many projects do go bad or become disasters, often at cutover. Busincss
users may even feel betrayed. They were promised improvement but instead the new system

1 Andrew McAfee has done important research on this phenomenon. See, for example, Andrew
McAfee, "The Impact of Enterprise Technology Adoption on Operational Performance: An Empirical
Investigation," Production and Operations Management Journall 1, no. 1 (Spring 2002).
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seems to have made their jobs harder. Nostalgia for the old system appears rapidly, and the
new system gets compared to an ideal version of the old system, its shortcomings forgotten
amid the trauma of cutover to a new system.

When faced with cutover difficulties, project managers must find a way to focus, despite
a possibly overwhelming torrent of problems and complaints. Problems must be tackled one
at a time, in order of importance. IT managers must work hard to educate senior business
managers about the inevitability of the dip and the likelihood of upturn, and also to enlist
business managers in helping to set priorities for solving problems. Everything may seem
like an emergency in such situations, but it is crucial to differentiate between degrees of
urgency, betwecn bad problems and very bad problems, so the latter can be handled first.
Business managers can also help during a cutover crisis if they are willing to intervene to
protect the project team from unconstructive complaints, which are not uncollllllon when
people are very frustrated. For example, if a business user sends an e-mail "rant" to every­
one in a department or company, his or her manager might provide assistance by reminding
the user to provide feedback in a professional manner.

Ideally, IT managers will work to communicate the likelihood of a performance dip
before it occurs. If business managers expect a dip, they may be less prone to panic
when it actually happens. But no amount ofexpectations management can fully prepare
business users and their managers for the shock of sudden and severe difficulties that
they may face at cutover. This point in a project often amounts to a moment of truth;
managers can respond constructively or not. How well managers, both IT and business,
perform during cutover crises is a factor that separates companies destined for success­
ful major project implementations from those destined to descend into disaster.

Portfolio Risk
In addition to determining relative risk for single projects, a company should develop a
profile ofaggregate implementation risk for its portfolio ofsystems projects. Different
portfolio risk profiles are appropriate to different companies and strategies.
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For example, in an industry where IT is strategic. managers should be concerned
if there are no high-risk projects in the project portfolio. Such a cautious stance may
open a product or service gap through which the competition may seize advantage.
A portfolio loaded with high-risk projects, however, suggests that the company may
be vulnerablc to opcrational disruptions if projects are not completed as planncd.
In companies where IT plays a critical support role, heavy investment in high-risk
projects may not be appropriate; they should not be taking strategic gambles in the
IT arena. Yet even these companies should have some technologically challenging
ventures to ensure familiarity with leading-edge technology and maintain staff morale
and interest.

These examples suggest that the aggregate implementation risk profiles of the port­
folios of any two companies can legitimately differ. The risk profile should include
projects executed by outside systems integrators as well as those of the internal sys­
tems development group. IT's aggregate impact on corporate strategy is an important
determinant of the appropriate amount of implementation risk to undertake.

Figure 8.3 depicts a way of thinking about a portfolio of projects in terms ofaggre­
gate risk. Projects tend to cluster around the diagonal in this picture because, in busi­
ness, high risk tends to be associated with the potential for high reward. But projects
may be distributed differently along the diagonal; they could be spread out evenly, or
they could be clumped at the upper left or lower right. How they should be distributed
depends on the firm's business strategy. If a company includes "aggressive use of
technology to maintain competitive advantage" in its strategy statements but has IT
projects clumped at the bottom right in this picture, managers ought to contemplate
whether this makes sense. If a company's managers do not expect new IT systems
to contribute significantly to the firm's competitive strategy, projects clumped in the
upper left corner should prompt a serious review.

In many companies, project portfolios drift out of alignment with business strategy.
The most prominent reason: Projects are usually conceived and financially justified
one at a time, not as a group. Formal financial criteria, such as return on investment,
often favor derivative projects, which are similar to projects already completed and
known to be valuable. Breakthrough projects do less well in formal project evaluation
because their potential benefits are less certain and because they entail higher risk.
In companies that rely heavily on formal approval processes, project portfolios may
shift down and to the right over time. Periods of great technology enthusiasm, such
as the late 1990s, produce the opposite problem: Project portfolios shi ft to the upper
left, toward more risk than may be consistent with a company's business strategy.
Obviously, it is important to avoid off-diagonal projects in the upper right in Figure
8.3, which provide little benefit but generate high risk. Poorly executed projects can
all too easily take on this sort of profile.

V1anagillg Project Execution

The trend in the last decade has been toward projects with more volatile require­
ments that challenge traditional tools for project management and entail high
implementation risk. Business requirements for many enterprise systems are not well
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defined in advance and also involve new technologies. As investments, these systems
have unattractive profiles. They require large investments, most of which must be
spent up-front, to achieve uncertain (high implementation risk) benefits.

Traditional planning mcthodologies do not work wcll in the presence of so much
outcome uncertainty. Project managers who are experts in project technologies and
in communicating with the user can hclp mediate the risks. Increasingly, howevcr,
outcome uncertainty and difficulty in determining system rcquirements are leading to
evolution in the project management process.

An emerging response to these conditions is adaptive methods approaches to design,
deployment, implementation, and investment that assumc a need to gather information
and to learn as one goes. To be used successfully, adaptive methods require that project
stalTbe able to experiment during a project without incurring prohibitively high costs.
Although evolving prototyping technologies allow low-cost project cxpcrimentation,
adaptive mcthods are not yet universally applicable. Let's consider these approachcs
to project execution in turn.

Development Methodologies
Traditionally, the activities necessary to design, implement, and operate information
systems have been combined into "development methodologies.'" A development

2 It is worth noting that the list of responsibilities inherent in this methodology remains with the
firm regardless of whether all or a portion of the system development process and IT operations!
management is outsourced. The job of IT and business management is to ensure that those tasks
are performed in the most effective and efficient manner regardless of where or by whom they are
performed.
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methodology represents IT projects in a sequence of phases. The namcs of the phases
vary, but most are morc or less consistent with the following:

Analysis and design. The traditional process begins with a comprehensive analysis
ofrequircments, followed by documentation ofthc desired capabilities of the system
in a form that can be uscd by systcm devclopers to code and implcment the systcm.
Either a USCI' request or a joint IT department/uscI' proposal, which includes a formal
statcmcnt ofcosts and benefits, often initiates the process. IT professionals typically
manage the design process. Today, business users and technology specialists-
often supported by vcndors and/or consultants-detennine the requirements for
developing a new systcm or adapting a software package or in-place system.

Construction. Once requirements, costs, and benefits are defined and
specifications are developed, the system can be assembled. Traditionally,
construction combincd high levels of technological skill with a largc dose of
art and cxperience. Today, system construction more often involves selecting
appropriate computer equipment and then creating, buying, and adapting thc
computer programs needed to meet system requiremcnts. The final stcp is to
test the system, both in the laboratory (often called alpha testing) and in the
real-world user environment (often called beta testing). Intense coordination and
control are required to ensure that the project remains on track, within budget,
and focused on user requirements. Even the best designs require numerous
interdependent decisions that must be made in real time as the system is being
constructed. Large, often dispersed project teams must coordinate closely to
ensure that the system components will work together. The decision to outsourcc
portions of the project or the entirc project markedly increases coordination and
control costs; all technical decisions and tasks still must be managed, but now
across firm boundaries.

Implementation. Implementing a ncw IT system involves extensive coordination
between the user and the technologist as the transition is made from the
predominantly technical, IT-driven task of construction to user-driven, ongoing
management of the completed system. Whether the system is bought or made, the
implementation phase is very much a joint effort. Extensive testing, which may
disrupt normal business operations, must be performed; training is required; and
work procedures and communication patterns may be disrupted. Ofien, achieving
the benefits of the system is dependcnt on the ability of individuals and groups to
learn to use information from the system to make bcttcr decisions and add value to
the business. It is essential to shape the organization's operational and management
structme, processes, and incentives to cxploit the potential of an IT system. In this
world of electronic commerce, the impact of the system often extends to groups and
individuals outside the organization, which further complicates implementation.

Operation and maintenance. To avoid ongoing problems, system operation (after
implementation) and maintenance (fixes and changes to the systcm after launch)
are planned in advance, ideally during the early stages of requircments definition
and dcsign. Maintenance is complex, particularly for older systems. It requires
highly competent profcssionals to pcrform the necessary changcs safcly and in a
way that does not bring the system (and the firm) to a crashing halt.
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Adaptive Methodologies'
Adaptive and prototyping-intensive methodologies call for quickly building a rough
preliminary version of the system without going through a lengthy or formal require­
ment definition or design phase. Interacting with an early prototype makes the systcm
easier to visualize for both uscrs and developers. Thus, adaptive approaches quickly
iterate through the traditional phases of dcsign, construction, implementation, and
operation, improving the performance of the product each time. Instead of moving
slowly and delibcrately through development phases, adaptive projects try to loop
through each phase every week or even every day. Early prototypes are typically crude,
but, throughout development, they are an excellent basis for discussions about system
requirements between developers and users.

Companies that have implemented large enterprise systems successfully, such as
Cisco and Tektronix, have tended to restructure projects to formally incorporate the
ideas of in-progress learning and midcourse adjustment. Although adaptive projects
are carried out in a variety of ways, they share five basic characteristics:

I. They are itcrative. Design, construction, and implementation occur incrementally
with each iteration so that more manageable tests can be carried out on outcomes
and interactions as they appear.

2. They rely on fast cycles and require frequent delivery of value so that incremental
implementation does not slow down a project. Long lead times and variable dcliv­
ery timing are discouraged.

3. They emphasize early delivery to end users of functionality, however limited, so
that feedback can be incorporated into learning and improvement cyclcs.

4. They requi re skilled projcct staff capable of learning and making midcourse adjust­
ments in the middle of deployment.

5. They complicate the usc of return on investment (ROI) and other similar tools for
investment decision making that implicitly assume predictability of outcomes;
instead they emphasize "buying of information" about outcomes as a legitimate
expenditure. 4

Although Cisco's managers did not explicitly identify their project management
approach as "adaptive," they explicitly emphasized "rapid, iterative prototyping" as
the basis for their approach. Tektronix divided its project into more than 20 "waves"
that provided formal opportunities for deliberation, adjustment, and learning.

In recent years, adaptive methods have made significant inroads into the ways
in which developers crcatc systems and software. As more off-the-shelf system

J The materials on "adaptive methods" are based on work by Professor Austin. For a more thorough
discussion of such approaches, see Robert D. Austin and lee Devin, Artful Making: What Managers
Need to Know about How Artists Work (Upper Saddle River, NJ; Financial Times, Prentice Hall, 2003).

• Robert D. Austin and Richard L. Nolan have suggested in the paper "Manage ERP Initiatives as
New Ventures, Not IT Projects" (Harvard Business School Working Paper 99--024) that very large
IT projects have risk profiles that resemble those of new ventures more than those of traditional IT
projects. Venture investors cope with risky venture profiles by using a variety of adaptive techniques
that legitimize the notion of buying information about the new venture. large IT projects must
adopt a similar approach that recognizes the impossibility of knowing everything in advance and the
importance of in-progress learning.
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components and more over-the-Net IT services become available, many firms arc
doing less and less software development internally. But even installing vendor soft­
ware requires systems development. "Extreme programming" (or XP)' and "adaptivc
software development'" are examples of popular adaptive development approaches.
Open-source software development, a technique that has produced widely used infra­
structure components such as the Linux operating system and the Apache Web server,
also has adaptive characteristics.'

Adaptive methods emphasize low-cost experimentation and rapid delivery of sys­
tcm prototypes. They deemphasize up-front planning intended to "get it right the first
time." In essence, the adaptive approach is to create something that works roughly
as quickly as possible, to begin to expcrience unexpected effects as soon as possible,
and then, just as rapidly, to change and improve the system. Adaptive methods are
designed to offset the inevitability of unexpected outcomes.

Adaptive Methods and Change Management
Adaptive methods do not aspire to finalize a design in a discrete early phase of a
project; instead, they call for an acceptable design to emerge gradually during the
development process. It would be a serious mistake, however, to conclude that change
management is less important for adaptive projects.

Adaptive projects achieve changc managcment in part by intensely involving
users in evaluating the outcome of cach development iteration and deciding on the
next enhancement to be introduced into the system. Users are forced to confront, at
every iteration, trade-offs between delay in obtaining useful results and implementa­
tion of their "great ideas." When the development process is an active collaboration
between users and the IT staff, a natural discipline evolves to control unreasonable
user requests.

But change management becomes important for adaptive projects in a different
sense as well. Adaptive methods are an emerging response to outcome uncertainty in
systems development. Rigorous change management is the corresponding responsc to
the same kind of uncertainty when one changes existing systems vital to a company's
operations. The approaches are two halves of a management system for balancing IT
systems' agility with rigorous operational control.

The essence of sound change managcment is to strictly control the migration
of system features from development, through testing, into production with a clear
understanding of the benefits and thc potential for unanticipated problems at each
stage. Successful change managers introduce new system features into production
infrastructure with high confidence in the changes. They know, at all timcs, exactly
what is running in their production environment and are therefore better able to diag­
nose problems and respond to incidents quickly. Effective change management, in

j Kent Beck and Cynthia Andreas, Extreme Programming Explained: Embrace Change (2nd ed.,
Reading, MA: Addison-Westey, 2004).

6 James A. Highsmith III, Adaptive Software Development: A Coffaborative Approach to Managing
Complex Systems (New York: Dorset House, 1999).

7 Eric S. Raymond, Cathedral & the Bazaar: Musings on Linux & Open Source by an Accidental
Revolutionary (O'Reilly &. Associates, 2001).
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fact, makes adaptive development possible by insulating the production environment
from the negative effects of adaptive experimentation. Adaptive methods make sense
only when the experiments do not result in catastrophic consequences, and effective
change management prevents such consequences.

Pro,('ss (;onsiSl('l)('V and Agilil\' in Projt>,t \1anagt>ment

In practice, project management always involves balancing a tension between process
consistcncy and process agility. Project managers need to ensure a thorough and dis­
ciplined approach so that "no balls are dropped," all requirements arc met adequately,
and no important details go unnoticed. This usually is accomplished through formal
specification of project steps, required documentation, and compliance mechanisms
(such as rcvicws or progress reports). At the samc time, however, companies need
to retain an ability to change direction, in the middle of a project if necessary, when
business conditions require it. The tension between process consistency and process
agility arises from the fact that the tools used to improve consistency-specifications,
documentation, compliance mcchanisms----often are perceived as encumbrances that
work against project responsiveness and agility. A firm that is well practiced and
expert in its established routines may have trouble changing them. A firm that has
grown accustomed to using certain tools may continue to try to use them in business
conditions in which they are Icss appropriate.

In the last decade, many companies have strugglcd with this issue, including many
technology companies for which responsiveness to market and time to market were
overriding concerns. For the most part, these companies resisted full-fledged adop­
tion of traditional project methodologies because thcy perceived that adoption as too
damaging to project agility. In place of traditional projcct management methodologies,
many companies have attempted to develop "light" methodologies that contain the
essential elements of "heavy" methodologies but are not as cumbersome.

The companies that have been most successful in balancing disciplinc and agility
have neither eschcwed process formalization altogethcr nor let process formalization
efforts overwhelm them. Rather, they have developcd simple process management
tools based on the idea that the best balance is one that includes the minimum formal
specification critical to the success of a project. These simple tools fall into three
categories:

Flow. People working on projects need to understand the relationships between
their activities and those of others. That is, they need to understand the overall
process "flow." Process tools in this category can be simple depictions of the
process context that are intended to give decision makers, at specific points in
the proccss, a sense of the overall business picturc. Deep detail is not required or
recommended. Simple schedules and flowcharts work well here.

Completeness. People working on projects need to be sure that everything is
being done, that no ball is bcing dropped. This is where mastery of the essential
details comcs into the picture. Tools in this category can be simple lists to convey
what needs to be done, when it needs to be done, by whom, and whcthcr it is
complete. Simple checklists work well here.
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Visibility. People working on projects need to be able to review processes,
while they are being cxecuted, to get status information. Ideally anyone, whether
from the engineering department, the marketing department, or elsewhere, can
review the same "picture" and come away with the information he or she needs.
Visibility is not easy to achieve. Computerized status-reporting systems can
provide this kind of visibility, but some of the best solutions are simple wall
charts that allow status to be tracked in a way that everyone (in one physical
location, anyway) can see.

In some contexts, another category of tools must be added: tools to ensure that proj­
ect activities are auditable. This may be truc ofprojccts that will result in government
systems or safety-related systcms.

Managing the tension between consistency and agility is, for most companies, a
general process issue that extends well beyond project management. Process frame­
works from earlier times, when systems were proprietary and the common Internet
platform was not available for commerce, significantly encumber many firms. As
these companies work to make the transition to new ways of doing business, they face
the difficult task of distilling processes down to essential elements to reclaim lost
project and organizational agility.

This chapter focused on key issues associated with IT project delivery. All IT projects
entail both benefits and risks. Firms can better manage IT project implemcntation
risk by assessing a project on three critical dimensions-project size; experience with
the chosen technologies; and volatility of project requirements-and then adopting
control processes suitable for the level of risk idcntified. Moreover, the use of new
development techniques and management approaches can reduce the risks associated
with those critical project dimensions. In addition, firms should recognizc the risk that
accrucs from their overall project portfolio and choosc a mix of projects that is aligned
with the role of IT in their organizations.

Executives can use the following questions to assess whether they are managing the
risks inherent in IT projects to maximize gain:

I. Have we established suitable criteria and procedures for evaluating the risk of IT
projects? Are these criteria and procedures effective in communicating this risk to
management?

2. Do we have project planning, tracking, and control processes that accommodate
different degrees of projccl risk?

3. Arc wc using adaptive approaches appropriately for projects that entail high require­
ments volatility or other sources of uncertainty? Do we have processcs in place that
will allow us to learn and adjust during the duration of a project?

4. Is the ovcrall risk ofour project portfolio a good fit with our business objectives and
strategies?



C,UCCI'OUP

CareGroup examines the causes and consequences of
a three-day network outage at Beth Israel Deaconess
Medical Center, one of the world's top hospitals and
an acclaimed leader in the use of IT in the health care
industry. The company's experiences demonstrate how
vital IT has become in modern organizations. Difficulties
arose because of a series of incremental changes to the
institution's computing infrastructure, none of them
individually harmful, each a reasonable change to fix a

Cases 2-1

Care-Croup

"The good news," reported John Halamka,
CarcGroup Cia, as he opcned his November
21,2002, presentation to the board of directors,
"is that health care did not suffer" Over
the next 20 minutes, Halamka recollnted a
remarkable tale that cxplained why CareGroup
information technology (IT) systems had
completely collapsed for three-and-a-half days
the previous week, the steps staff members
and vcndors had taken to recover, and how the
hospital had reverted to paper-based systems,
many of which had not been used for a decade
or more. Though his story contained challenges
and travails, in the end the paper-based systems
and recovery efforts had worked well. Care
to some patients had been delayed, but not a

Copyright © 2003 President and Fellows of Harvard
College. Harvard Business School Case 303-097.

Professors F. Warren McFarlan and Robert D. Austin
prepared this case as the basis for class discussion rather
than to illustrate effective or ineffective management.

Reprinted by permission of Harvard Business School.
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pressing problem; the accumulated changes, however,
led to a serious collapse. The case prompts discussion of
the challenges that derive from infrastructure complexity
and the importance of strong IT leadership in a crisis. As
you read the case, consider these questions: What caused
the outage at CareGroup? How well did the company
handle the crisis? What should CareGroup's IT managers
do differently in the future? Are the 10 lessons that ClO
John Halamka learned from this situation the right ones?

single adverse event related to the outage had
been reported. Even so, there were numerous
lessons learned and some line items to be added
to the IT budget; Halamka now outlined these
for the board.

CareGrollp

CareGroup was a team ofhealth care professionals
dedicated to providing the best quality care
to patients in a highly personalized manner.
CareGroup and its members offered a broad
spectrum of health services to residents of
eastern Massachusetts in a variety of settings.
ranging from world-renowned academic health
centers and outstanding community hospitals to
physician offices and community health ccnters.
CarcGroup hospital members included Beth Israel
Deaconess Medical Centcr in Boston, Mount
Auburn Hospital in Cambridge, New England
Baptist Hospital (NEBH) in Boston, Deaconess­
Glover Hospital in Ncedham, and Deaconess­
Nashoba Hospital in AyeI'. With more than 13,000



Source: CarcGroup intcTIlal documents.

EXHIBIT 1 CareGroup Organizational Chart, January 1,2003

By December 31, 2002, Deaconess-Waltham Hospital and Deaconess-Nashoba Hospital were no longer part of
CareGroup, and Nashoba-Glover Hospital reported to the Beth Israel Deaconess Medical Center.

Case 2-1 C{/l'eGl'OlIjJ 323

I. The contracting power needed by the hospitals
against the HMOs.

2. The possibility of developing integrated ser­
vices across the hospitals that could improve
quality of care and drive down costs.

3. The need for a strong balance sheet in a com­
plex price war, in which there were more than
40 percent excess hospital beds in the region.
Because of this excess supply, some hospitals
were closing their doors.

Hospital, had agreed to merge in a holding­
company structure called Partners. The perceived
pressure that this large organization was going to
be able to put on health maintenance organizations
(HMOs, which stood between individual patients
and employees and the hospitals and doctors) led
many hospitals to conclude they had subcritical
mass in terms of their number of "covered lives";
in this new world, you would need a critical
mass to get survival prices from the HMOs
(the more covered lives you had, the more the
HMOs needed you). The hospitals felt they
needed bulked-up negotiating power to push
back against the HMOs, which themselves were
under great financial pressure from companies in
the region such as FleetBank and Raytheon that
were trying to drive down their medical costs.
Specifically, the factors that brought CareGroup
together were:

CareGroup

CEOICLO

I
I I I I I
FO CFO Beth lsrncl

Deaconess Mount Auburn
New England

Medical Center
Baptist Hospital

employees and 2,000 medical staff, CareGroup
offered community-based primary care and a
wide range of specialty services close to where
individuals lived or worked.

CareGroup had been formed in a three-way
merger on October I, 1996. The Beth Israel
Hospital, the Deaconess Hospital, and the Mount
Auburn Hospital came together on that day. The
Beth Israel and Deaconess Hospitals, which were
physically adjacent, merged into a single hospital;
every department was merged and headed by one
individual (e.g., the two surgical units were merged
and a head of surgery appointed). The Mount
Auburn Hospital, located in Cambridge, reported
to CareGroup management as a separate entity,
as did four other hospitals that had formerly been
a part of the Pathway Network, assembled over
the previous decade by the Deaconess Hospital.
(See Exhibit I for the organizational chart of
CareGroup and Exhibit 2 for descriptions of the
different hospitals.)

This merger produced a hospital group with
$1.6 billion in revenue, the second-largest group
of hospitals in eastern Massachusetts. The
merger was driven by the intense competitive
environment in the mid-1990s. On December 13,
1994, the Massachusetts medical community was
stunned to discover that the two largest and most
prestigious hospitals in Boston, Massachusetts
General Hospital and the Brigham and Women's

C
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EXHIBIT 2 Major CareGroup Medical Facilities

Source: Can."Group Int~mal <k>cumenh.

Beth Israel Deaconess Medical Center
Beth Israel Deaconess Medical Center is a Harvard-affiliated, research-intensive teaching hospital
located in Boston's Longwood Medical Area .. Serving as the principal academic and clinical resource
of CareGroup, Beth Israel Deaconess Medical Center is home to several nationally recognized clinical
centers of specialized expertise, including solid-organ transplantation, diabetes/vascular surgery,
obstetrics, cardiology and cardiac surgery, gastroenterology, trauma, cancer (with a particular interest in
breast cancer), and AIDS. Complementary, state-of-the-art inpatient and outpatient facilities, in addition
to two regional outpatient centers, primary-care offices in more than 30 communities, and transitional
and palliative care units, enhance the broad array of clinical services available.

Mount Auburn Hospital
Mount Auburn Hospital in Cambridge is an acute-care, Harvard-affiliated community teaching hospital,
serving the health-care needs of residents in Arlington, Belmont, Cambridge, Lexington, Medford,
Somerville, Watertown, and Waltham. The hospital offers comprehensive inpatient and outpatient medica"
surgical, obstetrical, and psychiatric services and is a leading provider of advanced, specialized care in
cardiology, cardiac surgery, oncology, orthopedics, neurology, and vascular surgery. In addition, Mount
Auburn Hospital offers an extensive network of satellite primary-care practices in seven communities, as
well as a broad range of community-based programs including Mount Auburn Home Care, outpatient
specialty services, and occupational health. The hospital's Prevention and Recovery Center is a provider
of education, intervention, and support programs for public health issues such as substance abuse and
violence. The Mount Auburn Center for Problem Gambling ;s the first such outpatient clinic in the state.

New England Baptist Hospital
Established in 1893, New England Baptist Hospital is a 1SO-bed adult medical/surgical hospital located
in the Mission Hill neighborhood of Boston, with specialty services in musculoskeletal care, sports
medicine, occupational medicine, and cardiology.

New England Baptist Hospital ranks among the nation's foremost providers of hip- and knee-replacement
surgery. To solidify its commitment to musculoskeletal care, the hospital, in 1995, formed the New England
Baptist Bone & Joint Institute. The institute is the region's leading resource for a full range of prevention
and education, diagnostic, treatment, and rehabilitation services in orthopedics and rheumatology, joint
replacement, spine care, foot and ankle care, hand surgery, occupational medicine, and sports medicine..
The hospital has a 40-bed skilled nursing unit specializing in rehabilitative care for the orthopedic patient, in
addition to post-surgical medical patients. NEBH is the sports medicine hospital of the Boston Celtics.

Deaconess-Glover Hospital
Deaconess-Glover Hospital is a 41-bed community hospital serving the primary and secondary health
care needs of Needham residents and the surrounding communities of Dedham, Dover, Medfield, and
Westwood .. Founded more than 80 years ago as a municipal hospital, Deaconess-Glover provides a wide
range of inpatient and outpatient services, including a full-service, 24-hour emergency department,
state-of-the-art cardiac testing and treatment capabilities, diabetes care through the Joplin Center at
Deaconess-Glover, and advanced diagnostic radiology. The hospital also houses clinical laboratory
facilities and a new occupational health center for work-injury prevention, treatment, and rehabilitation.
The medical staff comprises highly qualified primary-care physicians and specialists with advanced
training in 30 medical and surgical disciplines, including arthritis and rheumatology, dermatology,
endocrinology, gastroenterology, obstetrics and gynecology, oncology, orthopedics, pulmonary
medicine, and urology, as well as plastic, thoracic, and vascular surgery..
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EXHIBIT 2 Major CareCroup Medical Facilities (Continued)

Deaconess-Nashoba Hospital (spun off December 31, 2002)
Deaconess-Nashoba Hospital is a 41-bed community hospital serving 11 communities in north central
Massachusetts. Located in Ayer, the hospital boasts a highly qualified medical staff with 122 active and
associate member physicians offering community-based primary care and a wide range of specialty
services. Founded in 1964, Deaconess-Nashoba has many clinical strengths, including emergency
medicine, cardiology, gastroenterology, oncology, orthopedics, and surgery. The hospital also offers
a diverse array of outpatient services in its ambulatory care center, including a Joslin Diabetes Center.
Other hospital facilities include a 123-bed nursing and rehabilitation center and a medical office
building. The hospital also offers an on-site occupational health center, which focuses on prevention of
work-related injuries and illnesses, rehabilitation, and management of return~to~work issues.

In 2003 CareGroup senior management
consisted of a CEO/chief Icgal officer, a CFO,
and a CIO. In thc past several years, one of the
subsidiary hospitals, Waltham Hospital, had run
into difficulty, and the CareGroup Board had
begun the process of closing it down. This led
to a real estate specialist stepping in and, in
return for a third of the hospital's land, providing
Waltham with additional funding that allowed it to
emerge as a stand-alone organization with strong
community support.

On Dccember 31, 2002, Deaconess-Nashoba
Hospital was spun off to Essent, a for-profit
organization that committed signi ricant funds
to a massive renovation of the hospital over
the next two years (which CareGroup's capital
structure did not permit). Finally, Deaconess­
Glover Hospital was reorganized as a part of the
Beth Israel Deaconess Medical Center because of
its strong referral pattern there. All three of thesc
hospitals continued to get all their IT support
through CareGroup's IT organization, which had
become a de ./CICIO outsourcing vendor for the
hospitals no longer part of CareGroup; they were
in vcry capable hands.

On November I, 1998, Halamka became CIO
of CareGroup as it was systematically working
through a $41 million project to deal with the Y2K
problem. At the time, the IT organization had 380
staff members and annual expenditures in excess
of$50 million. Halamka brought an extraordinary
background to the task. As an undergraduate at
Stanford University majoring in computers and

Over the ncxt seven years, under the leadcrship
of two CEOs, CareGroup sought to dcal with
these issues. A brief summary of progress would
include the following observations:

I. It was a time of extraordinary financial pres­
sure for CareGroup. First the Mount Auburn
Hospital, which had been profitable for over
15 years, suddenly produced a $10 million loss
and had to reengineer its operations. Just as it
recovered, Beth Israel Deaconess began losing
significant amounts of money. Not until mid­
2002, under the leadership of a new CEO, Paul
Levy, did it begin to recover. At about that same
time, the Baptist Hospital suddenly incurred a
$20 million loss, which led to the appointment
of new management there. By early 2003, these
problems were largely behind CareGroup. Each
hospital in the group was headed by a different
CEO than at the time of the merger, and finan­
cial stability issues were fading into the past.

2. Operational coordination across the hospitals
had turncd out to bc extremely difficult because
of their history of independence. Financial syn­
ergy in terms of lower dcbt costs, however, had
been a strong feature. Similarly, joint contract­
ing with the HMOs had been very succcssfui.

3. An unexpected glittering success was the devel­
opment of an integrated technology system that
linked thc entire group together. The system
was widely touted, nationally; it was consid­
ered not only the best in health care but also
one of thc very best in any industry.
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economics, he had founded a software company
in his dorm room at age 18. After Stanford,
he enrolled simultaneously at UCSF Medical
School and Berkeley Engineering School, where
he completed a combined mechanical/electrical
engineering and medical school program. At
residency time, he sold his software company,
which had by then grown to 35 people, and became
an emergency medicine specialist in Los Angeles.
In his spare time, he authored several books
on computing subjects and wrote a hypertext
system to coordinate all clinical information in
the county hospital in Los Angeles. In 1996, he
moved to Harvard to practice emergency medicine
at the Beth Israel Deaconess Medical Center and
undertook postdoctoral work at the Massachusetts
Institute of Technology in medical informatics.
He also headed a group of 50 data analysts and
Web specialists developing Web applications for
CareOroup.

Halamka, in 2000, assumed the additional role
of CIO of the Harvard Medical School. (Mount
Auburn and Beth Israel/Deaconess were both
Harvard teaching hospitals.) In talking about his
background, Halamka observcd:

The rcason why I'vc becn sllcccssful is because I know

all the technologies, I progmm in 12 languages, and

I've written books on Unix systcm administration. I'm

a doctor, so I understand the clinical domain and the

technical requirements. But as I tell people, my own

blind spot-I've wired a telephone closet I've built 100

servers, hundreds of desktops, but never built anything

beyond a home network. It's just the reality. But. I have

now.

CareCroup IT

The IT organization that Halamka took over
in October of 1998 was a decentralized,
nonstandardized operation. Each of the hospitals
ran its own homegrown legacy systems that pre­
dated the merger. At the Beth Israel Deaconess
Medical Center, computer operations were
complicated by having to run a mishmash of
the systems from each of the merged hospitals.
In addition to internal IT staff, CareOroup

employed 78 consultants. Deaconess-Nashoba
had an antiquated lab system with hand-typed
results (IBM Selectric), no e-mail, and few PCs.
Deaconess-Olover had a pathology system hosted
at Neponset Valley with no electronic outputs
and financials hosted by a third-party vendor that
would fail during each thunderstorm. Deaconess­
Waltham had a 10-ycar-old homegrown system
with nonintegrated lab and radiology systems.
NEBH had $500,000 per year outside consultants,
a problematic lab system, a self-developed payroll
system, a failed operating room system installation,
and a limited network incapable of remote access.
Mount Auburn Hospital, the most sophisticated
of the nonmedical ccnter hospitals, was running
on its own homegrown system built around the
Meditech package.

By 2002, all of these hospitals had been brought
together on a common system with the Meditech
software at the center. All had state-of-the-art
e-mail, networking, PCs, and clinical/financial
information systems at costs similar or reduced
from those at the time Halamka took over. For
example, NEBH's IT budget dropped $135,000
in fiscal year 2002, and it was expected to drop
another $400,000 in fiscal year 2003. By 2003,
CareOroup believed it had the most advanced
network in health care, the most advanced e-mail
system in health care, the most advanced voice/
wireless system in health care, the most advanced
data center in health care, and the most advanced
Web infrastructure in health care. It served 3,000
physicians, processed 40 terabytes of data per day,
and handled 900,000 patient records dating back
to 1977, all supported by a staff of 200.

All applications were Web-enabled. In late
2002, the case author, using Halamka's password,
was able to access all of his own personal health
records, X-rays, and records of office visits for
the past decade on a PC five miles away from the
hospital where he had received those services (and
was delighted to find that they were accurate).
The IT organization ran a complete "lights-out"
data center with three backup generators and had
not suffered a data center power outage in three
years. In the first quarter of 2003, the final IBM



mainframe was scheduled to be decommissioned,
and the network would be exclusively built around
clustered UnixlLinux servcrs. Storage was 100%
EMC (with no local server-based storage). Paired
central processing units (CPUs) for development,
testing, and production assured that new software
performed well by the time it was in use.

Hewlett-Packard was the primary supplier of
thc Unix boxes, and Compaq (now HP) was
the primary supplier of Wintel boxes; Dell
supplied machines for Linux clusters. Following
a McKinsey study at Harvard, IBM came in
with a bid that undercut Dell prices for PCs by
50 percent. As a result, over a five-year period,
all desktops (including at CareGroup, because it
included Harvard teaching hospitals) were being
replaced by IBM PCs. The data center housed
tape-backup systems that did incremental backups
on the 40 terabytes ofdaily data, transferring them
onto three-gigabyte tapes. Every night those tapes
were taken to an Iron Mountain storage facility that
had once been a missile silo. PeopleSoft software
handled HR, payroll, accounts payable, and the
gcneral ledger. Physicians were provided frec e­
mail accounts, and they had begun experimenting
with wireless messaging devices. As of the first
quarter of 2003, all networks became IP based;
Novcll IPX would be replaced by year-end 2002,
and AppleTalk would be gone by the end of the
following quarter.

In 2002, there were two events that were
not considered major when they happened but
that took on significance in retrospect. First, at
I-Ialamka's request, Cisco conducted a study of
the CareGroup overall network in the summer,
delivering its final report, complete with detailed
recommendations for modernizing the network,
in October; the results of the study were being
analyzed in November, but nothing in it suggested
imminent peril. Second, CareGroup's networking
guru, who had long provided the last word on
anything to do with the overall network, left
his position in CareGroup IT to pursue another
opportunity; although a replacement was being
sought, no inunediate impact was apparent as a
result of his departure.
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CareGroup had cut capital budget expenditures
by 90 percent in the three years prior to 2003
(see Exhibit 3). The Meditech installations in the
various hospitals were done without consultants
in half the usual time, at 20 percent of the
cost. (Exhibit 4 shows CareGroup's operating
expenses vis-a-vis Partners and Gartner standards.
Exhibit 5 shows the IT operating costs for the
various hospitals.) In September 2001, the
CareGroup IT organization was ranked number
one in America by h?[ormaliol1 Week, and it had
been in the In/orll1otiol1 Week top 100 companies
for the last three years. By November 2002,
CareGroup's IT systems and services were widely
viewed as critical to building clinical loyalty, and
they were believed to provide the best knowledge
management service in the United States. All of
this was exhilarating and exciting, BUT ...

:\lovcmber 13. 2002

In the days leading up to November 13, 2002, a
researcher on the CareGroup network had begun
experimenting with a knowledge management
application based on file sharing, a sort of
"Napster for health cme." The software was

EXHIBIT 3 CareGroup IT Operating and Capital
Expenses, FY1998-FY2001

Source: CarcGroup Inlemal documents.
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EXHIBIT 4 Benchmark Comparisons, FY2001

Source: C3rcGroUp Intem31 documents.

EXHIBIT 5 Community Hospital IT Budgets
(% of revenues)

Source: CareGroup internal documenL".

FY2001 FY2002

Mt. Auburn 0.7% .B%
NEBH 1.6% 1.5%
Waltham 1.8% 1.9%
Nashoba 1.2% 1.3%
Glover 1.0% 1.1%
All CareGroup,
including
BIDMC/PSN 1.9% 1.9%'

monopolized switch, that it had ceased to function
as a reliable part of the network. Other network
components then began to compute alternative
paths for data flow through the network, paths that
did not traverse the troubled switch.

Fortunately, the network was physically
redundant throughout (see Exhibit 6); there were
alternative paths along which data could flow.
Network componcnts had a built-in ability to
recompute data paths in the event of failures.
Theoretically, any computer on the CareGroup
network could still communicate with any other
computer, even though a major switch was no
longer available.

Unfortunately, the evolved complexity of the
overall network-the way individual smaller
networks had been added one at a time, none
of them resulting in issues when they were
added-had created a hidden problem that kicked
in with a vengeance now that the network had
lost the services of a major switch. As network
components tried to calculate new paths along
which data would flow, as they decidcd which
redundant network components would now act
as primaries and which would act as backups,
they became confused. Because the many smaller
networks had been "glued" together over time,
the network had gradually crept "out of spec";
algorithms for computing alternative data paths
could no longer operate correctly.

'Adjusted for PSN and capItal rc311ocalions in FY2002

21.0%

2.7%

1.9%
2.3%

10.0%
25.0%

Total Hospital

IT Operating Expenses as a Percentage
of Organization Revenues
CareGroup
Partners
Gartner benchmarks for 1B
IDNs'

Range for 2nd/3rd
quintiles-1.9%-2.9%

IT as a Percentage of
Capital Expenditures
CareGroup
Partners
Gartner benchmarks for 1B
IDNs

Range for 2nd/3rd
quintiles-10%-6%

designed to locate and copy information across
the network automatically. No sooner had this
researcher set up the software in its original
configuration than he received a call from his
wife telling him she was in labor. He departed
hurriedly for a three-week paternity leave. The
new software was left running in a basic mode, not
yet tested or tuned for the environment in which
it was operating. The new application began to
explore the surrounding network, seeking out and
copying data in larger and larger volumes from
other computers. By the afternoon of Wednesday,
November 13, the rogue software program was
moving terabytes of data across the network.

'IDN ltucgr-,llcd Delivel')' Nel .....ork.

The Network Collapse
Thcse huge data transfers quickly monopolized the
services of a centrally located network switch. No
other data could get through this switch, nor was
it able to respond to queries from other nctwork
components asking if it was still functioning.
Other network components concluded, reasonably
enough, that something had happened to the
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EXHIBIT 6 The Existing Network at the Time of the Outage (loss of the cast campus switch labeled ly030
triggered the event)

Source: "CarcGroup Network OUlage." prc~cl11alioll by John D. Ilalamka. M D. NovCIl1~r 25. 2002

Redundant components intended to operate in
tandem, one as primary and the other as backup,
began to operate at cross purposes, both becoming
primary. They began to duplicate each other's
functionality. Each relayed the other's messages;
one switch would relay a single message to the
other; then that switch would relay the same

message back to the first, which would then
relay it to the second again. All messages on the
network began repeating in this way, reproducing
rapidly in an endless loop until the network was
totally disabled. (See Exhibit 7 for a more detailed
account of this problem and Exhibit 8 for a graphic
of network traffic levels during the outage.)
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EXHIBIT 7 Simplified Description of the P.-oblem That Caused the Network Outage

Source: Based on interviews with John Ilalamka and CareGroup docufll(:nts. H'lclU<1mg http: homc.carcgroup_org tem[lla'C'SOC\~ departmcnts.l3lD IlCtworlOlltagc

The Ethernet Protocol
Computers on a small network communicate using rules much like those people abide by in a meeting
of a small number of people. When a computer has something to say, it blurts it out. The computer or
computers to which the message is directed hear and attend to the message. This works well as long
as two computers do not "talk" at the same time. When two computers do talk at the same time, a
collision occurs. When there is a collision, the "speaking" computers must stop, wait a random amount
of time, and then try again. This method works well, either with computers on a network, or with
people in a meeting, as long as there are not too many computers/people involved in the network/
meeting.

Bridge, and Switches
As you add more people to a meeting, you may eventually determine that it has become too large.
You might then break up a meeting into two submeetings. The two groups could set up in different
rooms, and you might appoint a person to communicate between the room when things people say
in one room are relevant to the work of the other. This same principle applies to networks. When too
many computers join a single network and collisions become too common, networks are often divided
into two separate segments, connected to each other by a computer-a bridge or switch-that relays
messages from one segment to another, when the message sender and receiver are on two different
segments. If more computers are connected to these network segments, you may have to subdivide
again. Or you may need to connect another small network to yours; a bridge or switch can also be used
for this purpose. Small networks connected together by bridges and switches in this way form a network
topology experts often call "flat."

Redundant Bridge, and Switches
To make sure messages can move reliably between network segments connected by bridges or switches,
it is common to install them in a redundant configuration. That is, rather than install one bridge
between two network segments, you install two. If one stops functioning, the other is there to pick up
the work. When both are functioning, the two must keep track of which one is there to act as primary­
to do all the bridging work-and which is there just to back up the primary-to step in if something
happens to the primary. When this works correctly, the backup stands by, always listening to make sure
the primary is operating, stepping in to act as a primary only if the primary goes silent.

Spanning Tree Protocol (STP) and STP loops
When a network is first turned on, it needs a way to figure out which redundant components will act as
primaries and which will be backups. Spanning Tree Protocol is the way networks composed of bridges
and switches make these decisions. Once the roles, primary and backup, are established, they stay
that way until something happens in the network that requires a change in roles for one or more of
the components. For example, if a primary component fails somewhere in the network, Spanning Tree
Protocol will once again kick in to decide roles for network components. Components communicate
to decide their roles using special network messages. These messages have, within them, counters that
keep track of how many "hops" they have made-how many network segments they have traversed.
In Spanning Tree Protocol, if this counter exceeds seven (7), the special network message is dropped
(ignored). What this means, in effect, is this: When the number of network segments connected
together by bridges or switches exceeds seven (7), the network can have trouble resolving primary and
backup roles properly. Rather than primary and backup pairs, you may end up with two redundant
components operating as primary.
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EXHIBIT 7 Simplified Description of the Problem That Caused the Network Outage (Collt;"liet!)

What happens when redundant components both operate as primary? They relay every message they
hear to each other. Asingle message gets relayed by both components, to both components; each one
then faithfully relays the same message again, as if it were new. A single message multiplies into many,
reproducing in an endless, exponential loop, until all network capacity is consumed. When the switch in
the CareGroup network was overwhelmed by the software package left running by a researcher, this is
exactly what happened to the CareGroup network.

(FDA) advisories. For years, X-rays had been
digitized, and computer tools for viewing lhcm
provided many options for enhanced views that
were widely used. The emergency room had come
to rely on immediate access to often available
patient medical history, extremely valuable if a
patient was incapacitated.

But with the network down, none of this
worked. Doctors had to check drug interactions
for themselves; radiology residents who had
never actually touched an X-ray in "primitive"
photographic film form got a crash course
in diagnosis, the old-fashioned way. Medical
histories had to come entirely from palients.
All across the community of caregivers, myriad
problems appeared. Telephones replaced e-mail.
Paper forms were hauled out of closets and dusted
off; old-timers began to explain to younger staff
how the paper systems worked. "We became a
hospital of the 1970s in an instant," explained
Halamka.

Getting the Network "In Spec"
The CareGroup network was "out of spec" because it contained numerous instances of more than seven
(7) network segments connected by bridges or switches. To fix this flat topology network, it needed to
be made less flat. Rather than connecting segments with bridges and switches, routers were substituted
in some cases. Routers permit more intelligent transfer of messages across networks. By using routers
to break up the evolved complexity of the many bridge- and switch-connected network segments, the
network topology was made less flat and became immune to Spanning Tree Protocol loops.

The intelligence in routers arises from their ability to use addressing information in the TCP/IP packets
that encapsulate transmitted information in a modern Internetwork. Before routers will work, therefore,
a network must be able to run TCP/IP. This is one reason the CareGroup network drifted out of spec. At
the time that some smaller networks were added to the overall network, those smaller networks were
based on proprietary technologies rather than TCP/IP. The messages that traversed those proprietary
networks were therefore not "routable." Getting the network "in spec," so that routers could be used in
place of bridges/switches, thus required gelling rid of old proprietary networking technologies that were
not routable.

None of these details of what was happening
was apparent to users, operators, or managers of
CareGroup's IT systems and network. All anyone
could see on that November afternoon was that
every software application that required network
communication had stopped working, suddenly
and without warning.

At Beth Israel Deaconess Medical Center, key
areas and systems were affected: clinical units,
e-mail, admitting-office functions, operating
room functions, clinical laboratories, radiology,
ambulatory services, pharmacy, medical
records, fiscal/payroll systems, and Emergency
Department functions. Physicians prescribing
drugs for their patients had grown accustomed
to computer assistance in identifying drug
interactions; when a doctor placed a drug order
for a patient, the system, which remembered
perfectly which other drugs the patient was
taking, flagged possible interactions and even
popped up recent Food and Drug Administration
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EXHIBIT 8 Core Router CPU Use during the Outage (Novembel' 11,2002 to November 15,2002)

Source: "CsreGroup NClwork Outage," prcsenlalion by John D. Iialumku. M.D.. NovemOcr 25, 2002.
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The community hospitals used the Meditech
package for all clinical operations and did not
depend on access to the central CareGroup data
center or Beth Israel Deaconess networks to
retrieve clinical information. Thus, these hospitals
were largely unaffected by the outage, other
than bye-mail across the system. (Meditech
had an internal messaging system that kept
communications going inside a hospitaL)

The CareGroup IT staff set themselves,
urgently, to diagnosing the problem at Beth Israel
Deaconess and trying to restore functionality. It
was a formidable challenge. The primary symptom
of the problem was that "nothing worked"; though
extremely impressive in its effects, this fact
conveyed little detailed information about why
that might be. The network seemed like a strong
candidate as the problem source since it was a
common element in all that was not working,
but it was not the only possible problem source.

Even assuming that the network was the problem,
there were a vast number of possible reasons for
that. People began frantically forming ideas about
what was wrong and suggesting changes based on
their ideas. Halamka, who had begun personally
overseeing recovery efforts almost as soon as the
incident had commenced, described what was
happening:

Onc person would say, "Oh, I know what the problem

is. It's the wide-arca nctwork connection out to Mount

Auburn-we should shut otT Mount Auburn." And

somebody else would say, "Well, I don't know; I'm

worried aboutlhe configuration of this network

eomponenl." Everyone wanted to go and make a change.

And the problem is that as soon as you make one change,

then diagnosis of the problem gets harder.

Using tactical measures such as restarting
network equipment, the IT group was able to
restore services by 4:00 AM on Thursday, November
14, about 12 hours after the incident had begun.



But as users began resuming business as usual,
the network again misbehaved. Throughout the
day on Thursday, systems bounced up and down.
Sometimes they were usable; sometimes they
were not. Thursday evening, thc IT staff once
again believed that systems were restored. But
by early morning on Friday, November 15, it was
evident that network instability remained; failures
were continuing to occur.

Calling in Cisco
At 4:00 PM on Thursday, about 24 hours after the
first difficulties with the network, Halamka called
Cisco and asked for urgent assistance. With his
Cisco networking equipment under maintenance
contract and a riveting story to tell, he had no
trouble getting the attention of Cisco's advanced
support engineering group. Cisco support
engineers took the story to John Chambers, the
Cisco CEO, who approved escalating the incident
to "CAP status"; this set the company's customer
support SWAT team in motion.

Within hours, Cisco had dispatched from
Santa Clara, California, a Boeing 747 loaded
with network equipmcnt and support engineers.
At the same time, an expert team from North
Carolina, consisting of staff from Cisco and
Calli sma (a Cisco consulting partner), boarded
commercial airline flights headed for Boston.
The team and equipment were adequate to
build an entire redundant core network to get
CareGroup systems up and running again,
should that prove necessary. In the late hours of
Thursday night, as Halamka drove to the airport
to meet the Cisco engineers, he realized just how
tired he was; by then he had been awake for 36
consecutive hours. He knew that other members
of his team were also tired and badly needed
the strong support he hoped he would get from
Cisco.

When the Cisco team arrived at CareGroup,
they took charge, immediately instituting their
"CAP process." Halamka explained:

Cisco has learned over the years that too many cooks

in the kitchcn do not ever heal a network. So the CAP

process basically says. "We will freeze all changes."
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Cisco owns the problem and will put its entire business

r..::sourees at your disposal until you become stable again.

But you delegate all authority to solve this problem to

Cisco. You don 'I do anything on your own.

Throughout the night, Cisco worked rapidly,
carefully mapping the existing network. About
I:00 on Friday morning, they had zeroed in on at
least part of the problem and decided to install a
large, modern switch (a Cisco 6509) in place of an
existing network component. They spent all night
reconstructing a major part of the network. "fn
one night," recounted Halamka, "they did a month
of work."

While implementing the CAP process, Cisco
kept an average of about 10 people on-site at
Beth Israel Deaconess. But that was only the tip
of the support iceberg. On-site engineers worked
continuously with teams throughout the world.
Halamka explained:

They follow the sun. North Carolina to Japan to

Amsterdam. We literally had worldwide teams handing

oflto each other. They had about 10 folks here, at least

three engineers 24 by 7, from Thursday at about 6:00

until Tuesday. And their network reconstruction isolated

that part of the CarcGroup network. And we said, "Oh

great, this is wonderful; we've got it now." We wcnt into

Friday and Saturday thinking "things are looking really

pretty good." Until we discovered that there were two

other parts of the network that had the samc kind of

problcms.

The Decision to Remain on Backup
Procedures
With each of the network failures, the medical
center had enacted established backup procedures.
When systems were believed restored, the medical
center would attempt to revert to standard
procedures. But by the morning of November
15 it was obvious that the frequent switching
between backup and standard processes carried
more potential risk to patient care than remaining
on backup processes for a more prolonged period.
Halamka therefore recommended, and it was
quickly agreed by CareGroup senior management,
that the hospital remain on backup procedures
until it was clear that the network was fully
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and definitively restored. Halamka described the
rationale for this decision:

The challenge for me, from a leadership standpoint,
was that you want to believe you're one configuration
change away from getting everybody back up to where
they should be. So you've got the CEO, the COO say­
ing, "OK, where arc we'!" "Oh, we're almost there," you
think. My people tell me we're almost there. Cisco tells
me we're almost there.

And so you had the organization, which is entirely
electronic, saying, "OK, we'll go to downtime; we'll do
paper---oh, 1hear the network is back up, let's go to elec­
tronic:' Just as the network is oscillating, they're oscil­
lating their workOows. What [ ended up telling [CEO]
Paul Levy and [COO] Michael Epstein is, "I will believe
what Cisco says and 1will tell you when the network
will be back up. When we have 24-hour functionality at
fullloa(~ the network itself will be telling us it's back up.
So in the meantime, let's move the entire organization to
paper and keep them 011 paper, so that the engineers have
the opportunity to make changes, and the organization
isn't suffering this error likelihood of going between two
workOows."

On November 15, Beth Israel Deaconess
Medical Center activated an internal command
center to coordinate a prolonged period on backup
procedures. Access to the network was blocked
so that intermittent use of computer systems
would not occur. The Massachusetts Department
of Public Health was notified upon activation of
the command center, The command center was
manned at all times by senior administrators, and
key contacts were established within each clinical
and administrative department. Experience during
the period of intermittent outages revealed that
clinical laboratories faced the greatest disruption
in workflow in relation to the outage, and so these
areas received particular attention and support.

Specific processes that were followed,
beginning on November 15 and throughout the
outage, included:

Establishment of the command center as the
central point for all communication

Establishment of morning and afternoon brief­
ing sessions each day as part of a regular sched­
ule, At each meeting, clinicians and staff were

reminded that patient safety was of paramount
importance, and special mechanisms for report­
ing patient safety concerns were established.

Establishment of a system of "runners" avail­
able to retrieve specimens, tests, equipment,
documentation, or supplies at any time

Paper documentation of all activity that was
previously recorded electronically, using sys­
tems established as part of backup procedures

Call-back of all urgent lab results to the respon­
sible clinician

Establishment of staggered lab draws so as to
even out the demand on the clinical laboratories

Implementation of manual processes for orders
and pharmacy dispensing

Implementation of manual census lists by the
admitting office, updated every few hours

Establishment of a contingency plan for the
outsourcing of all ambulatory laboratory vol­
ume (this never became necessary)

Creation of hot lines for requesting/reporting
lab results, patient care concerns, and the need
for any other forms of support

The planning CareGroup had done to prepare
for Y2K had made Halamka reasonably confident
that the medical center could operate entirely
paper based. But things had changed since Y2K.
No one knew where paper forms were. Medical
staff wandered the halls, saying, "I know we have
those paper forms somewhere. Where are they?"
In one instance, forms were retrieved from the
recycling center, literally pulled out of recycling
bins. Additional personnel were called in to move
forms around. Data that would normally have been
sent along a wire had to be sent over "sneakernet"
instead. Halamka described the teamwork and
resourcefulness that allowed the medical center to
quickly adapt to paper operations:

All day Friday we worked to optimize the backup
processes. So we're on computerized order entry to
the pharmacy entirely~how is it that we go back to
handwritten orders and dose checking and drug-drug
checking and drug-allergy checking? So you have [CEO]
Paul Levy running Xerox copies of lab results that



runners would then pick up and take to the intensive
care unit (leU). The director of pharmacy manually
reviewed every paper order for drug-drug interactions
and drug-allergy interactions. It was amazing what
people were able to do. The teamwork and problcm­
solving spirit was just awesome.

11 turned out that we actually could run the entire
hospital on paper just fine. You just can't go back and
forth because you take all of your paper orders and then
you key them into the computer, and then the computer
takes over-----{)h. but now the network is down again; you
have to rewrite them all Oll paper. So you at least duplicate.
if not triplicate. your work by oscillating back and forth.

The decision to function predominantly on a
paper-based information system also helped the
IT group in their efforts to diagnose the problem.
Network tests could be conducted and problems
isolated without concern for disruption of routine
clinical activity.

In the end, services to patients and the Boston
community were minimally interrupted. For
approximately four hours on November 14,
when it was not yet clear that patient throughput
could be maintained, the Emergency Department
announced to Boston Emergency Medical Services
that it was closed. Also, the medical center was
on ambulance diversion for a total of 13.5 hours
from November 13-15. This amount of time on
diversion was not highly unusual for any hospital
in the city of Boston. Otherwise ambulatory clinic
activity, operating room activity, patient transfer,
and patient walk-in activity continued according
to standard policy and procedure during the
outage.

After full restoration of computer systems, the
directors of all clinical services were contacted to
reinforce the importance of reporting any adverse
clinical events related to the network outage.
Twelve events were reported in response to this
solicitation. The records relating to each of these
were reviewed; they revealed that care had been
delayed in some instances, but in no instance was
there evidence of an adverse outcome relating to
the network outage. Incident reports and patient
complaints were also reviewed for unexpected
outcomes related to the network outage; no other
events were documented.
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Solving the Problem(s)
Subsequent mapping by the Cisco support team
eventually discovered other places where the
network had "evolved" until it was out of spec­
until the algorithms for recalculating data paths
across the network could not function correctly.
Across the CareGroup wide-area network,
mapping revealed problems from changes to the
network that had been casually made by users.
Halamka offered an example:

Some researchers ran out of ports on one of the switches.
So what did they do? They daisy-chained a switch to a
switch. Imagine that you have to run your barbecue to
your hot tub to your Christmas lights, and you've gOI
five extension cords without a breaker. You're going to
blow! And so we discovered that was another source of
the looping problem. Cardiology had also made some
changes to the network that caused problems.

CareGroup IT and the Cisco SWAT team
spent Saturday fixing all of the looping issues
in the overall network. At the end of that task,
they were disappointed to discover that there
was still a problem somewhere in the network,
which they tracked down to an old model router.
The old router had a problem in its "firmware,"
the software that was permanently written into the
microchips within the device. There was no way to
upgrade the old router, so it was replaced.

The computer network was restored on
November 18, but processes were transitioned
back to computer-based formats gradually and
in staggered fashion. Paper-based systems were
retired only after information systems in each area
had functioned continuously and without incident
for at least 24 hours.

Following restoration of computer systems, all
paper-based information was transferred to the
appropriate electronic format within approximately
48 hours. The very large majority of documenta­
tion was easily located, but approximately 300
clinical test requests could not be reliably paired
with a specimen or clinical result. For each ofthese
cases, the ordering physician was contacted, and
patients needing to be retested were informed that
fees would be waived and parking/transportation
costs reimbursed by the hospital.
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Lessons Learned

For everyone who had been affected by the network
oUlage, one lesson was deeply felt, as Halamka
explained: "People realized, many for the first time,
just how dependent they are on the technology. It
had become so much a part of the culture. You
didn't even think about it. We had begun to think
about it like we think about the telephone. You pick
up your phone and hear a dial tone. It's just there."
Halamka also cited 10 more specific lessons that
he, his staff, and the CareGroup management team
had extracted from the experience:

Lesson #1: Do not hesitate to bring in
the experts to make sure your network is
configured properly. Since the network
incident, Halamka had signed a $300,000
per year agreement for support from Cisco's
advanced engineering services. As part of
this deal, Cisco would make any changes to
the CareGroup network that were considered
significant. Cisco's ongoing review would
assure that the network would stay "in spec."
Two Cisco engineers would remain on-site at
Beth Israel Deaconess permanently.

Lesson #2: Do not let anyone individual
in your IT group become the sole point of
failure. Tn retrospect, Halamka realized that
the CareGroup IT Department had relied too
heavily on a single employee to maintain
the network. Because the IT staff relied
exclusively on one expert, there was no one
to offer a second opinion about the network's
configuration or to notice any precursors to
the problem (if there had been any). "!t's better
to excise an excellent employee who may be
brilliant and seems indispensable, if he or she is
recalcitrant and not willing to open up, to work
and share with others," suggested Halamka.

Lesson #3: Keep your working knowledge
current. Not only had CareGroup depended
too much on one networking expert; it had
also allowed his knowledge to become out-of­
date. After the facl, Cisco's support engineers
summarized the problem at CareGroup this

way: "The network at CareGroup was state of
the art for the early I990s. In the late 1990s
it had evolved into a fragile state, and the
group's networking staff, which hadn't kept
up on networking technologies, didn't see
problems coming."

Lesson #4: Beware ofusers armed with just
enough knowledge to be dangerous. A user
experimenting with a new software package
had triggered the outage. Although users, and
especially researchers, would always engage in
some experimentation with local IT resources,
it was important that the IT group remain
vigilant, noting changes and supervising user
experiments as appropriate.

Lesson #5: Institute rigorous network
change control. After the network outage,
CareGroup established a formal procedure for
making changes to the network. A Network
Change Control Board was created with
multidisciplinary membership to review and
approve all network infrastructure changes.
The group classified changes into three
categories: minimal, moderate, or substantial
impact. Substantial changes required review by
Cisco's advanced engineering team. Changes
to the network were only made between
2 AM and 5 AM on weekends, and testing and
incident-recovery plans had to be in evidence
before changes were allowed to go forward.

Lesson #6: Adapt to externalities. The
CareGroup network had evolved into its "out
of spec" condition as a result of mergers,
reorganizations, and other external activities
and events. The November network outage
led IT staff to examine more carefully all
events in the outside environment for possible
impacts on existing IT functionality.

Lesson #7: There are limits to cllstomer-
centric responsiveness. The CareGroup IT
staff could not take an "anything the customer
wants" approach, but rather needed to balance
customer-centricity with the risks to the network
and IT systems posed by requests to support
new technologies. Halamka offered an example



of the IT group's new perspective on customer
responsiveness in the aftermath of the outage:

The Department of Surgery has decided that minimally

invasive surgery is a top priority. They've hired a guy to

come help them with that who is planning 10 usc video

over [I'. He's going to need gigabit-speed networks to

show endoscopy to the world. He'll be here in February.

Is that a problem? In the past, the idea was, "Ofcoursc

we will support video over IP by February." Now it's a,

"Nope, we'll bring in Cisco to look at the impact on the

total environment." We'll place much morc severe

restrictions on what protocols and services anyone can

run, what load you can put on the network, where you run

it, and changes that we have to make.

A formal change-control process would achieve
little if processes were short-circuited every
time there was an "urgent" business need.

Lesson #8: Have backup procedures in which
you can have confidence. CareGroup was
able to run the hospital on paper systems
because ofY2K preparedness. With Y2K past,
however, there remained an ongoing need to
make sure backup procedures worked. Backup
procedures needed to be effective enough to
operate for a prolonged period. In the event of
a serious outage, it would not be productive to
move back and forth between computer and
paper processes, so the paper system would
need to be robust.

Lesson #9: Component redundancy is not
enough; you need alternative access me/hods.
During the outage, some important systems
could have continued to operate, albeit more
slowly, if they could have been emergency
connected to dial-up modems. Telephone
lines could have become a rudimentary
backup network that would have preserved a
significant amount of system functionality.
After the outage, CareGroup acquired
additional analog telephone capacity and
added low-tech dial-up modem capabilities to
50 PCs throughout the medical center.'

I For security reasons, these modems are only accessible
from inside the CareGroup internal telephone network
and only in the event of an emergency.
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Lesson #10: Life-cycle-manage your
network components. Routers, switches,
and other network components needed to
be replaced every four years. During the
CareGroup outage, a component more than
four years old had caused a serious problem
because of a flaw in its firmware; it was
unable to function properly in a modern
network. Replacing network components
needed to be budgeted. The upgrades
required after the CareGroup outage
amounted to a multimillion-dollar one-time
expense and an ongoing requirement for
upgrades every year.

There were many other lessons as well,
important though perhaps not as deserving of
headlines (Exhibit 9 lists actions taken in the
aftermath of the outage). The entire incident
had been a tremendous opportunity to learn, and
Halamka was convinced that sharing information
about what had happened, and talking about
it with others, would ultimately strengthen
CareGroup and its capabilities. The incident
had also provided tutorials in both positive and
negative aspects of human psychology. Halamka
had been tremendously impressed by how the
organization-doctors, nurses, researchers, IT
staff, and many others-had pulled together to
perform extremely well in the crisis. But he also
had renewed respect for the damaging human
tendency to respond to a problem by just "doing
something," by making impulsive changes to the
IT infrastructure; if Halamka and his colleagues
had not overcome that urge, diagnosis and
recovery from the problem would have been
much more difficult.

The outage also reminded Halamka that
computer operations in a large organization have
tens of thousands of "moving parts" and that his
job was to manage the process of getting all of
those moving parts to work in harmony. "They
call me the 'chief information officer,''' noted
Halamka, "but I'm really the 'chief integration
officer'; I make everything talk to everything
else."
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EXHIBIT 9 Changes Made or Planned in Response to Network Outage

Source: Summarill'l.J from "Care(iroup NClwoO: Outagt::' presentation by John D, Ilalamka, MD, November 25. 2002.

Specific improvements already put in place include:

• Redesign and rebuilding of the radiology computer network, the research campus network, and the
clinical campus network

• Placement of 50 dial-up computers in strategic areas of the hospital
• Addition of clinical system dial-up capability to 21 physician order entry desktops on patient care

floors
• Implementation of a redundant core network that can be plugged in to replace the existing core

network

The following improvements are either completed or will be completed within the next few
weeks:

• Selective upgrade of noncore network hardware to increase the redundancy and stability of our
network

• Scheduling of downtime on weekends 2:00 AM-5:00 AM to make network changes
• Implementation of a strict change-control process with all engineering changes overseen by Cisco

The following improvements will be completed within one year:

• Reconfiguration of the core network
• Introduction of redundancy in all hardware and links
• Implementation of the most modern hardware and topologies
• Implementation of network management software improvements
• Scheduling of appropriate downtimes with emphasis on network stability



The iP,'emie,' Company: Denial of Scrviec Attaek (A)

A security crisis is in progress. A luxury goods retailer
with high-income customers is under attack by
unknown hackers. As events unfold, company manag­
ers discover problems with their plans for responding
to crises and struggle to understand and control the
situation. First order problems, such as how to get the
business back up and running, give way to second
order, but no less serious, issues-such as what, if

anything, to explain to customers, investors, or the pub­
lic about the incident. As you read the case, consider
these questions: How well did this company perform
during the attack? What should they have done differ­
ently, before or during the event? What should they do
in the aftermath of the event? What, if anything, should

they say to customers, investors, and the public about

what has happened?
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Street analysts. He'd gotten in late. By the time
his head had hit the pillow it was nearly 1:30
AM. Now the digital display on the nearby clock
made no sense. Who would be calling at this
hour? Why would the hotel operator put a call
through?

He reached for the phone at his bedside and
held it to his ear. Dial tone. Huh? The chirping
was coming from his cell phone. Hanging up the
hotel phone, he staggered out of bed, located the
cell phone, and flipped it open.

"This is Bob Turley."
"Mr. Turley?" There was panic in the voice at

the other end of the line. "I'm sorry to wake you,
Joanne told me to call you."

"Who is this?"
"!t's Leon. Leon Ledbetter. I'm in Ops. We

met last week. I'm new. I mean, I was new, last
month."

"Why are you calling me at 4:30 in the
morning, Leon?"

"]'m really sorry about that Mr. Turley, but
Joanne said-"

"No, I mean what's wrong" Why are you
calling""

"It's our Web site, sir. !t's locked up. I've tried
accessing it from three different computers and

Januarv
4:31 AM

The iPremier Company (A): Denial of Service Attack

12. 2007,

Case 2-2

Somewhere a telephone was chirping. Bob Turley,
cIa of the iPremier Company, turned beneath
the bed sheets, wishing the sound would go away.
Lifting his head, he tried to make sense of his
surroundings. Where was he?

The Westin in Times Square. New York City.
That's right. He was there to meet with Wall

Copyright © 2001-2003,2005,2007 President and
Fellows of Harvard College. Harvard Business School Case
601-114.

Professor Robert D. Austin, Dr. Larry Leibrock, Chief
Technology Officer, McCombs School of Business,
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nothing's happening. Our customers can't access
it either; the help desk is getting calls."

"What's causing itT'
"Joanne thinks-if we could only-well,

someone might have hacked us. Someone else
might be controlling our site. Support has been
getting these e-mails-we thought it was just the
Web server, but I can't access anything over there.
Joanne is on her way to the colo. I She said to call
you. These weird e-mails, they're coming in about
one per second."

"What do the e-mails say""
"They say 'ha.'"
"HaT'
"Yes, sir. Each one of them has one word in the

subject line, 'ha.' It's like 'ha, ha, ha, ha.' Coming
from an anonymous source. That's why we're
thinking-."

"When you say they might have hacked us­
could they be stealing customer information?
Credit cards?"

"Well, [ guess no firewall is perfect but, well 2­

Joanne says-actually we're using a firewall
service we purchased from the colo, so-."

"Can you call someone at the colo? We pay for
monitoring 24x7, don't we?"

"Joanne is calling them. I'm pretty sure. Is
there anything you want me to doT'

"Have we set our emergency procedures 111

motion?
"Joanne says we have a binder, but I can't find

it. I don't think I've ever seen it. I'm new-"
"Yes, I got that. Does Joanne have her cell?"
"Yes sir, she's on her way to the colo. I just

talked to her."
"Call me back if anything else happens."

1 "Colo" is short for "colocation facility," where Internet
companies often house their vital computing hardware.
Colocation facilities are sometimes called "Internet Data
Centers" or simply "hosting facilities." They provide floor
space, redundant power supplies, high-speed connectivity
to the Internet, and a variety of other services to their
customers.

2 A "firewall" is a combination hardware/software platform
that is designed to protect a local network and the
computers that reside on it against unauthorized access.

"Yes sir."
Turley stood up, realizing only then that he

had been sitting on the floor. His eyes were
bleary but adrenaline was now rushing through
his bloodstream. Steadying himself against a
chair, he felt a wave of nausea. This was no way
to wake up.

He made his way to the bathroom and splashed
water on his face. This trip to New York was
an important assignment for someone who had
been with the company for such a short time. It
demonstrated the confidence CEO .rack Samuelson
had in him as the new CIO. For a moment, Turley
savored the memory of the meeting in which
Samuelson had told him he would be the one to
go to New York. As that memory passed, another
emerged, this one from an earlier session with the
CEO. Samuelson was worried that the company
might eventually suffer from "a deficit in operating
procedures." "Make it one of your top priorities,"
he had said. "We need to run things professionally.
I've hired you to take us to the next leve!."

Looking himself over in the mirror, seeing his
hair tussled and face wet, Turley lodged a protest
with no one in particular: "I've barely been here
three months."

The iPremier Company

Founded in 1996 by two students at Swarthmore
College, the iPremier Company had evolved
into one of the few success stories of Web­
based commerce. From its humble beginnings,
it had risen to become one of the top two retai I
businesses selling luxury, rare, and vintage goods
on the Web. Based in Seattle, Washington, the
firm had grown and held off incursions into its
space from a number of well-funded challengers.
For the fiscal year 2006, profits were $2.1 million
on sales of $32 million. Sales had grown at more
than 20 percent annually for the last three years,
and profits, though thin and somewhat variable,
had an overall favorable trend.

Immediately following its initial public offering
in late 1998, the company's stock price had nearly
tripled. It had continued up fi'om there amid the



Case 2-2 7"11(' iPn:mkr Compam· fA): Del/illl olSen'ice .lfI(l('J" 341

cuphoria of thc 1999 markcts, eventually tripling
again. A follow-on offering had left the company
in a strong cash position. During the NASDAQ
bloodbath of2000, the stock had fallen dramatically
but had eventually stabilized and even climbed
again, although not 10 pre-2000 levels. Since then,
the company had held its own, recovering from
a difficult period by streamlining and focusing
its business to achievc profitability when others
couldn'1. Evcntually the company began to grow
again, though more slowly than before. In the
treacherous business-to-consumer (B2C) scgment,
iPremier was one ofa very few survivors.

Most of the company's products were priced
between fi fly and a few hundred dollars, but
there were a small number of items priced in the
thousands of dollars. Customers paid for items
online using their credit cards. The company had
flexible return policies, which were intended to
allow customers to thoroughly examine products
before dcciding whether to keep them. The
iPremier customer base was high-end-so much
so that credit limits on charge cards were rarcly an
issue, even for thc highest-priced products.

Management and Culture
The management team at iPrcmier was a mix of
talented young people who had becn with the
company for a long time and morc experienced
managers who had been gradually hired as the
firm grew. Rccruitment had focused on wcll­
educated technical and business professionals with
reputations for high performance. Getting hired into
a senior management position required excelling
in an intense series of three-on-one interviews.
The CEO interviewed every prospective manager
at the director level and above. The reward, for
those who made the grade, was base compensation
above the avcragc of managers at similar firms, and
variable compensation that could be a significant
multiple of the base. All employees were subject
to quarterly performance reviews that were tied
directly to their compensation. Unsuccessful
managcrs did not last long.

Most managers at iPremier described the
environment as "intense." The company stated

its governing values in terms of "'discipline,
professionalism, commitment to delivering
results, and partnership for achieving profits."
Unlike many Internet companies, iPrcmier
had taken a balanced approach to growth and
profitability, although growth had tended to rule
thc day. Throughout the company, there was a
strong orientation toward doing "whatever it
takes" to get projects done on schedule, especially
when it came to system features that would benefit
customers. The software development team was
proud of its record of consistently launching new
features and programs a few months ahead of a
major competitor, MarketTop. Value statements
aside, it was well understood by senior managers
that their compensation and future prospects with
the company depended on executing to plan.
Managers pursued "the numbers" with zeal.

Technical Architecture
Thc company had historically tended to outsource
management of its technical architecture and
had a long-standing relationship with Qdata,
a company that hosted most of iPrcmicr's
computer equipment and provided connectivity
to the Internet. Qdata was an early entrant into
the Internet hosting and "colocation" business,
but it had been battered by the contraction of
thc Internet bubblc and lost any prospect of
markct leadership. The facility was close to the
corporate offices ofiPremier; some felt there was
little else to recommcnd il. Qdata was a steady
provider of basic floor space, power, connectivity,
environmental control, and physical security,
and it offered some higher-level "management
services," such as monitoring of Web sites for
customers at its Network Operations Center
(NOC) and some Internet security services (such
as the firewall service used by iPremier). But
Qdala had not been quick to invest in advanced
technology and had experienced difficulty in
retaining staff.

The iPremier Company had a long-standing
initiative aimed at eventually movmg its
computing to another facility, but several factors
had conspired to keep this from happening. First,
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EXHIBIT 1 The iP.-emic.- Company's Technical An:hitcctu.-e
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and most significant, iPremier had been very busy
growing, protecting its profits, and delivering new
features to benefit customers; hence the move to
a better facility had never quite made it to the
top of the priority list. Sccond, the cost of more
modern facilities was considerably higher-two
to three times as expensive on a per-squarc-foot
basis. The computers at iPremier occupied a great
deal of space, so a movc to another facility would
have increased costs enough 10 affect the slender
but increasing profit trend the company was eager
to maintain. Third, there was a perception-not
necessarily supported by fact, according to the
operations staff-that a move might risk service

interruption to customers. The operations staff
maintained that with appropriate modernization
of the computing infrastructure, growth could
be accomplished by adding installations in other
facilities, rather than by expanding floor space in
the existing facility. The work of planning how
this might be carricd out had never been done,
however. Finally, one of the founders of iPremier
felt a personal commitment to the owncrs ofQdata
because the lattcr company had been willing to
renegotiate their contract at a particularly difficult
time in iPremier's early days.

Exhibit I provides a diagram of iPremier's
technical architecture.
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Turley situated himself al the desk in his hotel
room and began paging through the digital
phonebook on his cell phone. Before he could
find the number for Joanne Ripley-his technical
operations team leader-the phone began to chirp.
The incoming call was from Ripley.

"Hello, Joanne. How are you this morning?"
A cautious laugh came from the other end of

the circuit. "About the same as you, I'm guessing.
I assume Leon reached you."

"He did, but he doesn't know anything. What's
going on?"

"I don't know much eithcr, yet. ['m in the car,
on my way to the colo."

"Can't you do something from home?"
"Well-no. Leon can't access any of the boxes

behind the firewall via Ihe line at the office,' so
something is screwy with our connectivity to the
colo. Sounds like a problem outside the perimeter
of our architecture. I called Qdata, but they
assured me there's no problem with connectivity
into or oul of the building. They're looking into
it further, but their night shift is on duty. I don't
know where they get those bozos. I haven't talked
to anyone yet who knows what he's doing."

"How long till you get Ihere?"
"I'm driving fast and running red lighls. I ought

to be there in five minutes."
"How long after that until we are back up and

running?"
"That depends on what's wrong. I'll try

restarting the Web server as soon as I get there,
but if someone has hacked us, or if there's some
kind of attack going on, that might not do it. Did
Leon tell you about the e-mails""

"The 'ha, ha' e-mails? Yeah. Makes il sound
like something deliberate."

"I'd have to agree with that."

) The hosting facility where the production computer
equipment was housed was connected to the iPremier
Company's offices via a leased communication line.
This line would ordinarily permit people at the office to
connect to production computers without traversing the
public Internet.

" 0 chancc it's a simple DoS attack?"
"I doubt it's a simple DoS attack; we've got

software that deals with those."
"Can we track the e-mails?"
"Not soon enough. They're corning through an

anonymizer that's probably in Europe or Asia. If
we're lucky wc'lI find out sometime in the next
18 months who sent them. Then we'll discover
uley're originating trom some DSL-cOlUlected PC in
Podunk, Idaho, and that the Joe Schmo who owns it
has no idea that it's been compromised by hackers."

"Any chance they're stealing credit cards?"
"There's really no way of knowing without

more info."
"Should we pull the plug? Physically disconnect

the communications lines?"
"We could. But if we start pulling cables out

of the wall it may take us a while to put things
back together. Right now most of our customers
are asleep."

"Joanne, don't we have emergency procedures
for times like this, a binder or something at least?
I don't th.ink I've seen it but it comes up when
people mention our business continuity plan.
When I mentioned it to Leon, he scemed to have
no idea what I was talking abouL"

"We've got a binder," said Ripley. "I've got a
copy with me. Keep it in my car. There's one al
the office too, even if Leon can't find it. But to be
honest, well-it's out ofdate. Lots of people on the
call lists don't work here anymore. I don't think we
can trust the cell phone numbers and I know some
of the technology has changed since it was written.
We've talked about practicing incident response
but we've never made time for it."

"I-Imm. So what's the plan when you reach the
colo?"

"Whoops." Therc was a pause while Ripley
negotiated a traffic obstacle. "Sorry. Let me
restart the Web server and see what happens.
Maybe we can get out of this without too much
customer impact."

Turley thought about it for a moment. "Okay.
But if you see something that makes you think
credit cards are being stolen, I want to know that
immediately. We may have to take drastic action."
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"Understood. I'll call you back as soon as I
know anything."

"Good. One more thing: Who else knows this
is going on?"

"I haven't called anyone else. Leon might have.
I'll call him and call you right back."

"Thanks."
Turley flipped his cell closed then picked up

the hotel phone. After a series of transfcrs, he
found someone who would bring coffee to his
room, despite the odd hour. Never before had he
so dcsperately wanted coffcc.

Just as he replaced the hotel phone his cell rang
again.

"Damn." It was Warren Spangler, VP ofbusiness
development. Turley remembered vaguely that
Leon Ledbetter had come into the organization
via a rccommendation by Spangler. They were old
high school buddies or something. Ledbetter had
almost certainly called Spangler.

"Hi, Warren," said Turley, flipping the phone
open.

"Hi, Bob. I hear we've got some kind of
incident going on. What's thc story?"

"Something's definitely going on, but we're not
sure what yet. We're trying to minimize customer
impact. Fortunately for us it's the middle of the
night."

"Wow. So is it just a technical problem or is
somebody actually doing il to us?"

Turley was eager to call the chief technology
officer (CTO), so he didn't really have time for
this discussion. But he didn't want to be abrupt.
He was still getting to know his colleagues.

"We don't know. Look, I've got to--"
"Leon said something about e-mails-"
"Yes, there are suspicious e-mails coming in so

it could be someonc doing it."
"Oh, man. I bet the stock takes a hit tomorrow.

Just when I was going to exercise some options.
Shouldn't we call the pol icc?"

"Sure, why don't yOll see what yOll can do
there; that'd bc a big help. Look, I've got to-"

"Seattle police? Do we know where the e-mails
are coming from? Maybe we should call the FBI?
No. Wait. If we call thc police, the press might

hear about this from them. Whoa. Then our slack
would really take a hit."

"I've really got to go, Warren."
"Sure thing. I'll start thinking about PRo And

I'll work with Leon on this end. We got you
covered here, bro. Keep the faith."

"Will do, Warrcn. Thanks."
Turley ended that call and began searching

through his cell phone's memory to find the
number for Tim Mandel, the company's CTO.
He and Mandel had already cemented a great
working relationship. Turley wanted his opinion.
Just as Turley was about to initiatc the call,
though, another call came in from Ripley.

Turley flipped the phone open and said: "Leon
called Spangler, I know. Anything else?"

"Ah, no. That's it for now. Bye."
Turley dialed Mandel. At first the call switched

over to voice mail, but he retried immediately.
This time Mandel answered sleepily. It took five
full minutes to wake Mandel and tell him what
was happening.

"So what do you think, should we just pull the
plug?" Turley asked.

"I wouldn't. You might lose some logging data
that would help us figure out what happened.
Whatever we do, we want to preserve evidence
of what has happened or else we may never know
exactly."

"I'm not sure that's the most important
thing to me right now, knowing exactly what is
happening."

"I suggest you change your mind about that. If
you don't know what happened this time, it can
happen again. Worse than that, if you don't know
what happened, you won't know what, if anything,
you need to disclose publicly."

Turley thought about that for a moment. What
if they halted the attack but he could not be sure of
the danger, if any, to customer information? What
would the company nced to say publicly? It was
too mllch to sort Ollt on the fly. Mandel was saying
something elsc.

"Come to think of it, Bob, preserving the logs
is irrelevant because I'm pretty surc detailed
logging is not enabled. Detailed logging takes
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up a lot of disk space on the server. To run at
higher logging Icvels we would have to add
significantly to our storage arrays and I've never
been able to convince the finance guys that the
expenditure was necessary. Plus detailed logging
adds a performance penalty of about 20 percent,
which impacts the customer experience; nobody's
been game for that."

"So we aren't going to have evidence of what
happened anyway."

"There'll be some, but not as much as we'll
want."

Another call was coming in.
"Hold on, Tim." Turley kicked the phone over to

the waiting call. It was Peter Stewart, the company's
legal counsel. What was he doing awake?

"This is Turley."
"Hey, Bob, it's Pete. Pull the plug, Bob. Shut

off the power, pull the cords out of their sockets,
everything. We can't risk having credit cards
stolen."

"Spangler call you?"
"Huh? No, Jack. Samuelson. He called me

three minutes ago, said hackers had control of our
Wcb site. Told me in no uncertain terms to call
you and 'provide a legal perspective.' That's just
what he said: 'provide a legal perspective.'''

So the CEO was awake. The result, no doubt,
of Spangler's "helping" from that end. Stewart
continued to speak legalese at him for what
seemed like an eternity. By this time, Turley was
incapable of paying attention to him.

"Thanks for your thoughts, Pete. I've got to go,
I've got Tim on the other line."

"Okay. For the record, though, I say pull the
plug. I'll let Jack know you and I spoke."

"Thanks, Pete."
Turley switched back over to the call with

Mandel.
"Spangler's got bloody everybody awake,

including Jack. I recommend you get drcssed and
head into the office, my friend."

"Is Joanne on this?"
"Ycs, she's at the colo by now." Turley's phone

rang. "Got a call coming in from her now."
He switched the phone.

"What's up Joanne?"
"Well I'm at Qdata," she said in an angry voice,

"and they won't let me into the NOC. There's no
one here who knows anything about the network
monitoring software and that's what I need to use
to see the traffic coming into our site. The Qdata
guy who can do it is vacationing in Aruba. I tried
rebooting the Web server, but we've still got a
problem. My current theory is an attack directed
at our firewall, but to be surc I've got to see
the packets coming in, and the firewall is their
equipment. You got an escalation contact to get
these dudes off their butts?"

"I'm in New York, Joanne. I've got no Qdata
contact information with me. But let me see what
Lcan do."

"Okay. I'll keep working it from this end. The
security guard doesn't look too fierce. , think'
could take him."

"Do what you can."
Turley hung up. He noticed that Mandel had

disconnected also. For a moment Turley sat back
in the chair, not sure what to do next. There was
a knock at the door. Coffee. Good news, for a
change.

5:27 AM

He had just taken his first sip of hot coffee when
he got the call he'd been dreading. It was from
Jack Samuelson, the CEO.

"Hi Jack."
"Bob. Exciting morning?"
"More than I like it."
"Are we working a plan?"
"Yes, sir. Not everything is going according to

plan, but we are working a plan."
"Is there anything' can do?"
"Actually, Jack, there is. Call someone senior

at Qdata and tell them we need their full and
immediate support. They're giving Joanne the
runaround about access to their NOC."

"I'll do that right now, Bob."
"Thanks, Jack."
"Bob, the stock is probably going to be impacted

and we'll have to put a solid PR face on this, but
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that's not your concern right now. You focus on
getting us back up and running. Understand?"

"I do."
The call ended. It had gone better than Turley

had feared. He avoided the temptation to analyze
Samuelson's every word for clues to his innermost
thoughts. Instead, he dialed Joanne.

"Hi, Bob," she said, sounding mildly cheerful.
"They let me in. I'm sitting in front of the console
right now. It looks like a SYN flood' from multiple
sites directed at the router' that runs our firewall
service. So it is a DoS attack, just not a simple
one. By the way, this is not a proper firewall, Bob;
we need to work on something better."

"Fine, but what can we do right now?"
"Well, looks like the attack is coming from

about 30 sites. If the guys here will let me, I'm
going to start shutting down traffic from those IP
addresses."o

"Samuclson is waking up the senior guys at
Qdata. If the night shift gives you any trouble,
tell them it's going to be raining executives really
soon."

"Samuelson, huh? So everybody's up for our
little party. Okay, I'm going to try shutting off
traffic from the attacking IP addresses. I'll have to
set the phone down for a minute."

There was a pause of a couple of minutes.
Turley heard some mumed conversation in the

4 Each "conversation" with a Web server begins with
a sequence of "handshake" interactions. The initiating
computer first sends a "SYNCHRONIZE" or "SYN." The
contacted Web server responds with a "SYNCHRONIZE­
ACKNOWLEDGE" or "SYN-ACK." The initiating computer
then completes the handshake with an "ACKNOWLEDGE"
or "ACK." A "SYN flood" is an attack on a Web server
intended to make it think a very large number of
"conversations" are being initiated in rapid succession.
Because each interaction looks like real traffic to the
Web site, the Web server expends resources dealing with
each one. By flooding the site, an attacker can effectively
paralyze the Web server by trying to start too many
conversations with it.

'j As the name suggests, a "router" is a hardware platform
that routes traffic across internal networks and the
Internet.

6 An "IP address" corresponds to a particular machine
located somewhere on the Internet.

background, then several exclamations. Ripley
came back on the line.

"Damn it, Bob, they're spawning zombies. It's
Dawn of the Dead out there."

"You're going to have to translate that one for
me, Ripley."

"Every time we shut down traffic from an IP
address, the zombie we've shut off automatically
triggers attacks from two other sites. I'll try it a
few more times, but right now it looks like that's
just going to make things worse."

"If it's a denial of service attack, they haven't
hacked us, right? It means it's not an intrusion.
They haven't gained entry to our system. So
credit cards and customer data are safe. Can we
say that?"

"There's nothing that makes a DoS attack and
an intrusion mutually exclusive. And targeting the
firewall strikes me as a fairly sophisticated tactic.
I'm not so sure these are script kiddies,' Bob."

It was not the comforting answer he had hoped
for, but it would have to do for the time being. "I'll
let you get back to it. Call me with an update when
there is something to tell."

Turley hung up and thought about whether to
call Samuelson and what to tell him. He could
say that it was a DoS attack. He could say that the
attack, by itself, was not evidence that customer
information was at risk. But Turley wanted to
think some more before he went on record. He'd
talk to Tim, see what he thought.

For a moment, everything was quiet. He put the
cell phone down and poured another cup of coffee.
Pacing across the room, he picked up the TV
remote and hit the "on" button. A movie appeared,
an old Hitchcock film. An airplane was strafing
Cary Grant. He muted the sound then walked to
the window and pulled the curtain aside. There
was a red glow in the sky to the east.

1 "Script kiddies" are relatively unsophisticated hackers
who use automated routines-"scripts"-written by other
more sophisticated hackers. These scripts are available to
anyone willing to spend a little time searching for them on
the Internet.
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His cell phone rang. He went and picked it up.
It was Ripley.

"It stopped," she said excitedly. "The attack is
over."

"What did you do?"
"Nothing. It just stopped. The attack just

stopped at 5:46 AM."

"So-what do we do now?"
"The Web site is running. A customer who visits

our site now wouldn't know anything had ever
been wrong. We can resume business as usual."

"Business as usual?"
"Actually, I'd recommend that we give everything

a proper going-over after an attack like this. We
really ought to do a thorough audit. I've been
thinking about how they targeted the firewall and
I don't think it sounds like script kiddies." ,

"Sit down when you get a chance and write
me an e-mail that summarizes what you think we
should do. Tell me how whatever you recommend
will impact on customers, if at all. I've got to
figure out what to tell Samuelson."
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Fonl 1\lotor Company: Supply Chain Stmtegy and the·~~~w"t~
of Vil'lual Intt'gmtion: An Inten·jew with Dt'll Computel"s ...~
i\liehaet Dell

A century~old u.s. manufacturer considers whether
it should model its operations on the celebrated and
IT-enabled operations of a much younger company.
Examining this question leads managers at the older
firm to confront a series of complex questions about
how IT should support business operations. The article
and case together provide an introduction to Dell's com­
puterized direct fulfillment system while exploring the
many ways in which "Iegacies"-systems, organization,
and relationships-constrain an established company's

capabilities. As you read the article and case, consider
these questions: What advantages does Dell derive from
virtual integration? How important are these advantages
in the auto business? What challenges must Ford over­
come that Dell does not face? Is the Dell model really
relevant to Ford? What should Teri Takai recommend to
Ford's senior executives about how closely the company
should emulate the Dell model? What might be the
consequences for Ford if executives are too aggressive
or too timid concerning these issues?

Case 2-3

Ford \10tor COlllpany: Supply Chain Stratcgy

Tcri Takai, Director of Supply Chain Systems, had
set aside this time on her calendar to contemplate
recommendations to senior executives. The
question they'd asked was widely agreed to
be extremely important to Ford's future: How
should the company use emerging information
technologies (e.g., Internet technologies) and
ideas from new high-tech industries to change the
way it interacted with suppliers? Members of her
leam had different views on the subject.

Some argued that the new technology made
it inevitable that entirely new business models
would prevail and that Ford needed to radically
redesign its supply chain and other activities
or risk being left behind. This group favored
"virtual integration," modeling the Ford supply
chain on that of companics like Dell,' which had

aggressively used tcchnology to reducc working
capital and exposure to inventory obsolcscence.
Proponcnts of this approach argued that although
the auto busincss was very complex, both for
historical reasons and because of the inherent
complexity of thc automotive product, thcrc was
no reason such business models could not provide
a conceptual blueprint for what Ford should
attempt.

Another group was more cautious. This group
believed thaI the differences between the auto
business and relatively newer businesses like
computer manufacturing were important and
substantive. Some noted, for example, that relative
to Dell the Ford supplier network had many morc
layers and many more companies, and that Ford's
purchasing organization had historically played a

Copyright © 1999 President and Fellows of Harvard
College. Harvard Business School Case 699-198.

Professor Robert D. Austin prepared this case as the basis
for class discussion rather than to illustrate effective or
ineffective management.

Reprinted by permission of Harvard Business School.

1 Information on Dell included in this case was obtained
by Ford from public sources, including the 1997 Dell
Annual Report, the Dell Web site (www.dell.com). and
from "The Power of Virtual Integration: An Interview with
Dell Computer's Michael Dell" by Joan Magretta, Harvard
Business Review, March-April 1998 (reprint 98208).
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more prominent and independent role than Dell's.
These di fTcrences and others posed compl ications
when examined closely, and it was difTicult to
dctcrminc thc appropriate and feasible scope for
redesign of the process.

As Takai read through the documents provided
by her team, shc thought about CEO Jac asser's
recent companywidc emphasis on sharcholdcr
value and customer responsiveness. It was widely
acknowledged that Dell had delivered on those
dimensions, but would the same methods delivcr
results for Ford?

(;ompatl\· atld 11Il111~tty Backgroutld

Based in Dearborn, Michigan, the Ford Motor
Company was the second-largest industrial
corporation in the world, with revenues of more
than $144 bill ion and about 370,000 employees.
Operations spanned 200 countries. Although Ford
obtained significant revenues and profits from its
financial services subsidiaries, the company's core
business had remained the design and manufacture
of automobiles for sale on the consumer market.
Since Henry Ford had incorporated in 1903, thc
company had produced in excess of 260 million
vehicles.

The auto industry had grown much more com­
petitive over the last two decades. Since the 19705,
the Big Thrcc U.S. automaker5-0eneral Motors
(OM), Ford, and Chrysler-had seen their home
markets encroached upon by the expansion of
foreign-based auto manu facturers, such as Toyota
and Honda. The industry was also facing increas­
ing overcapacity (estimated at 20 million vehicles)
as developing and industrialized nations, rccog­
nizing the wealth and job-producing effects of
automobile manufacturing, encouraged develop­
ment and expansion of their own export-oriented
auto industries.

Although manufacturers varied in their degree
of markct presence in different geographical
regions, the battle for advantage in the industry
was fast becoming global. Faced with the necd
to continue to improve quality and reduce cycle
times while dramatically lowering the costs of
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developing and building cars, Ford and the other
large automakers were looking for ways to take
advantage of their size and global presence. One
element of the effort to achieve advantage in
size and scale was a movement toward industry
consolidation. In the summer of 1998, Chrysler
mergcd with Daimler-Benz to form a more global
automaker. In early 1999, Ford announced that
it would acquire Sweden's Yolvo, and there were
rumors of other deals in thc works.

Previously, in 1995, Ford had embarked on an
ambitious restructuring plan called Ford 2000,
which included merging its North American,
European, and International automotive
operations into a single global organization.
Ford 2000 called for dramatic cost reductions
to be obtained by reengineering and globalizing
corporate organizations and processes. Product
development activities were consolidated into
five Yehicle Centers (YCs), each responsible
for dcvelopment of vehiclcs in a particular
consumer market segment (one VC was in
Europc). By making processes and products
globally common, Ford intended to climinatc
organizational and process redundancies and
realize huge economies ofscale in manufacturing
and purchasing. Major reengineering projects
were initiated around important company
processes, such as order to delivery (OTD)
and Ford production system (FPS), with goals
such as reducing OTD time from morc than
60 days to less than 15.

Ford's new global approach required that
technology be employed to overcome the constraints
usually imposed by geography on information
flow. Teams on different continents needed to
bc able to work together as if they werc in the
same building, Furthermore, in virtually every
reengineering project, information technology (IT)
had emerged as a critical enabler. The link betwecn
recngineering success and the company's IT groups
was made cxplicit in the Ford 2000 restructuring­
IT was placed within the process reengineering
organization. In the supply chain area, there was
gencral agreement that IT could also be deployed
to dramatically enhance material flows and
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reduce inventories-substituting information for
inventory, as the expression went.

As Ford 2000 unfolded, the Internet revolution
unfolded in parallel, creating new possibilities
for reengineering processes within and between
enterprises. Ford launched a public Internet site
in mid-1995; by mid-1997 the number of visits to
the site had reached more than I million per day. A
companywide illlranet was launched in mid-1996,
and by January of 1997, Ford had in place a business­
to-business (B2B) capability through which the
intranet could be extended in a secure manner
beyond company boundaries into an extranet,
potentially connecting Ford with its suppliers. Ford
teamed with Chrysler and General Motors to work
on the Automotive Network Exchange (ANX),
which aimed to create consistency in technology
standards and processes in the supplier network, so
that suppliers, already pressed to lower costs, would
not have to manage different means of interaction
with each automaker.

On January I, 1999, Jac Nasser took over
the CEO job from Alex Trotman. Nasser had
been Trotman's second-in-command throughout
the Ford 2000 rollout, and had a long-standing
reputation as a tough-minded cost-clltter and a
capablc leadcr. Even before taking the helm, he
had begun to focus Ford senior management on
shareholder value. In the period between 1995
and 1999, Ford had seen companies with fewer
physical assets and much lower revenues and
profits achieve market capitalization well in excess
of Ford's. Corporate staff members began to study
models such as Cisco and Dcll to try to understand
whether Ford could produce shareholder value in
the ways that these newer companies had.

As the end of 1998 approached, Ford had
amassed profits of$6.9 billion, employees enjoyed
record profit sharing, and return on sales (3.9
percent in 1997) was trending solidly upward.
The company was the world leader in trucks. It
had taken over the U.S. industry lead in profit per
vehicle ($1,770) from Chrysler, and it was the
most improved automaker on the 19971. D. Power
Initial Quality Study (in fourth place overall,
behind Honda, Toyota, and Nissan).

FOl"(l"s Exist ing Sltppl~- Chain
and Customer Respollsivellcss
Initial ivcs

Ford had a number of initiatives under way
that wcre aimed at favorably positioning the
company for success in integrating with the
extended enterprise that also included suppliers
and customers. In addition, there were historical
factors that would need to be taken into account
in any virtual integration strategy.

Ford's Existing Supply Base
The existing supply base was, in many respects,
a product of history. As the company had grown
over the years, so had the supply base, to the
point where, in the late 1980s, there were scveral
thousand suppliers of production material in
a complex network of business relationships.
Suppliers were picked primarily based on cost,
with little regard for overall supply chain costs,
including the complexity of dealing with such a
large network of suppliers.

Beginning in the early 1990s, Ford had
begun to actively try to decrease the number of
suppliers the company dealt with directly. Rather
than fostering strong price competition among
suppliers for individual components, there was
a shift toward longer-term relationships with
a subsct of very capable suppliers who would
provide entire vehicle subsystems. These "tier
one" suppliers would manage relationships with
a larger base of suppliers of components of
subsystems-tier two and below suppliers. Ford
made its expertise available to assist suppliers
in improving their operations via a range of
techniques, including just-in-time (JIT) inventory,
total quality management (TQM), and statistical
process control (SPC). In exchange for the closer
relationships and long-term commitments, Ford
expected yearly price reductions from suppliers.
But incremental IT-enabled cost savings weren't
as easy to achieve as anticipated; while first tier
suppliers had fairly well developed IT capabilities
(many interacted with Ford via Electronic Data



Interchange links), they were not able to invest in
new technologies at the rate Ford itself could. Also,
the IT maturity (understanding and modernity
of technology) decreased rapidly in lower tiers
of the supply chain. As more cautious members of
Takai's staff had often observed, this supply base
was different in its nature and complexity from
Dell's supply base.

Another major difference between Dell
and Ford was organizational. At Dell,
purchasing activities reported into the product
development organization. At Ford, purchasing
was organizationally independent of product
development and had been-historically and
up to the present-a powerful force within
Ford. Because of the sheer volume of materials
and services that Ford purchased, a very slim
reduction in purchasing cost could result in very
significant savings. Consequently, purchasing was
closely involved in nearly every product decision.
Engineers were counseled to avoid discussing
prices in interactions with suppliers, as price
negotiation was the sole province of purchasing
agents. How this might work in a more virtually
integrated system was unclear.

Ford Production System
The Ford 2000 initiative produced five major,
corporationwide reengineering projects. One
of these was Ford production system (FPS).
Modeled roughly on the Toyota production
system, FPS involved a multiyear project that
drew on internal and external expertise worldwide.
FPS was an integrated system aimed at making
Ford manufacturing operations leaner, more
responsive, and more efficient. It focused on key
attributes of the production process, aspiring to
level production and move to a more pull-based
system, with synchronized production, continuous
flow, and stabi! ity throughout the process. One
important part of FPS was "Synchronous Material
Flow" (SMF), which Ford defined as "a process
or system that produces a continuous flow of
material and products driven by a fixed, sequenced,
and leveled vehicle schedule, utilizing flexibility
and lean manufacturing concepts." One key to
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SMF was "in-line vehicle sequencing" (ILVS),
a system that used vehicle in-process storage
devices (such as banks and ASRSs') and computer
software to ensure that vehicles were assembled
in order sequence. By ensuring assembly in order
sequence, Ford could tell suppliers exactly when
and where certain components would be needed
days in advance, and buffer stocks could be
dramatically reduced. If such sequenced assembly
could be kept level, and if it was well-forecasted,
the benefits would be felt throughout the supply
chain. The vision was of trucks constantly in
motion throughollt their lives, in continuous
circuits between suppliers and Ford, stopping only
to refuel or change drivers, feeding a process that
worked like a finely tuned and smoothly running
precision instrument.

Order to Delivery
Another key process of Ford's reengineering
initiative was order to delivery (OTD). The
purpose of the OTD project was to reduce to
15 days the time from a customer's order to
delivery of the finished product-a significant
reduction on the present performance of 45­
65 days. Ford took a holistic approach to
the reengineering. Pilot studies in 1997 and
1998 identified bottlenecks throughout Ford's
supply chain, including its marketing, material
planning, vehicle production, and transportation
processes. Ford's approach to implementing
an improved OTD process relied on several
elements: (I) ongoing forecasting of customer
demand from dealers-before OTD Ford had
never officially involved dealers in forecasting

2 A "bank" is a storage area into which partially assembled
vehicles can be directed, for the purpose of removing
them in a different order than the order in which they
entered (i.e., resequencing). An "ASRS" or "Automated
Storage and Retrieval System" is essentially a multilevel
bank (vehicles are literally stored on top of each other);
whereas an ordinary bank provides some resequencing
flexibility, an ASRS provides the ability to access any
vehicle in the bank at any time. As might be imagined,
to hold a large number of vehicles and allow them to be
accessed randomly, an ASRS must be very large (roughly
the size of a several-story building).
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EXHIBIT 1 Dell and Ford Compared

Source: Odl 19911 rinancial Rcporl. r{lrd 1Q97 Anm!.11 Report. The Iii/II S,m:t .1<mmuf IlIfl'rod;n'

, "::.ra::d::;':;ional Mod;=e''--- -,onie'

Suppliers Manufacturer
Distribution

Channel Customers

'- --'deliver¥'- --'

'- ---' delivery '- ---'

Direct Modelr====---, order

Dell Customers

Comparative Metrics (latest fiscal year)

Ford

Dell Automotive Fin. Services

Employees 16,100 363,892

Assets (Smillions) 4.300 85,100 194,000

Revenue ($millions) 12,300 122,900 30,700

Net income (Smillions) 944 4,700 2,200

Return on sales 7.7% 3.8% 7.2%

Cash ($millions) 320 14,500 2,200

Manufacturing facilities 3 (Texas, Ireland, 180 (in North and South America,
Malaysia} Europe, Asia, Australia)

Market capitalization ($millions) 58,469 66,886

PIE 60 10·

5-Year Average revenue growth 55% per year 6% per year

5-Year Average siock price growth 133% per year 33.4% per year

'Excludes earnings Irom AsSOCIates sptn-oft

demand; (2) a minimum of 15 days of vehicles
in cach assembly plant's order bank to increase
manufacturing stability; gaps in the order bank
are fillcd with "suggested" dealer orders based on
historical buying patterns; (3) regional "mixing
centers" that optimize schcdules and deliveries
of finished vehicles via rail transportation; and
(4) a robust order amendmcnt process to allow
vehicles to be amended ror minor color and trim
variations without having to submit new orders.
The OTD vision was to create a lean, flexible,
and predictable process that harmonized the
cfforts of all ofFord·s components to enable it to
provide consumers with the right products in the

right place at the right time. Ford believed that
success in achieving this vision would provide
better quality, higher customer satisfaction,
improved customer selection, bcttcr plant
productivity, stability for its supply base, and
lower dealer and company costs.

Ford Retail Network
On July I, 1998, Ford launched the first of its
Ford retail network (FRN) ventures in Tulsa,
Oklahoma, under the newly formcd Ford
Investment Enterprises Company (FIECo).
Ford Investment Enterprises was formed to take
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EXHIBIT 1 Dell and Ford Compared (ColI/il/llelf)

Enterprise Model Comparison

A high-level comparison of the Deli and Ford Motor enterprise models is shown below. Besides
the lack of a dealer distribution channel, other key differences are Deli's ownership of assembly
plants only-ali componenVsubassembly manufacturing is done by its supply base-and the
more integrated nature of Dell's sales, R&D, and manufacturing operations. All of the operating
principles that underlie Dell's success have counterparts in Ford's breakthrough objectives and
key business plan initiatives

I
Dell

I I
Ford I

Operating Principles Breakthrough Objectives/Key Initiatives

Customer I
~

Demand to Delivery I
Intimacy Ford Retail Network

Demand I
~

Ford Production System
Order to Delivery

Pull Supply Chain Mgmt. Leadership

Velocity I t Order to Delivery J
Ford Product Development System

Virtual I I
Fixed to Variable Cost Shift

~
Modular Assembly

Integration "Extended Enterprise"
I

Customers I
+ t

Dealers I Ford Retail

Customers Network

order delivery ~+r Order I .-
Mgmt.

~Sales Bill of II
- - ------ --- OTO Material

R&D
- - ------ - - rOutboun~l

Assembly Logistics

~ 1
Supply Ch2:>

PlanUSite Leadership

, , Commodity Operations
.......... Suppliers

Component
, ,

·llnbound;I, ,
Suppliers , , FPS Loaistics

t
~ .I Suppliers I.-

J
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EXHIBIT 1 Food and Dell Compared (Colllilllleil)

Dell Processes Ford

Suppliers own inventory until it is used in production

Suppliers maintain nearby ship points, delivery time 15 minutes to 1 hour lD
External logistics supplier used to manage inbound supply chain lD
Customers frequently steered to PCs with high availability to balance supply and demand iJ
Demand forecasting is critical---changes are shared immediately within Dell and with
supply base

Demand pull throughout value chain-"information for inventory" substitution

Focused on strategic partnerships: suppliers down from 200 to 47 ~

Complexity is low: 50 components, 8-10 key, 100 permutations

advantage of the changing face of retail vehicle
distribution systems in North America. FIECo
had two primary goals: (I) to be a test bed for
best practices in retaii distribution and drivc
those practices throughout the dealer network;
and (2) to create an alternate distribution channel
to competc with new, publicly owned retail
chains such as AutoNation. Ownership in the
FRN varied from market to market; in some
Ford would bc thc majority owner and in others
Ford would bc the minority owner. In Rochester,
New York, Ford was partnering with Republic­
another large, publicly owned corporation. One
of the principles of the FRN was to buy all
the Ford dcalcrs in a local market so that the
dealers were in competition against the "real"
competition (i.e., GM, Toyota, Honda), rather
than with cach other. The overriding goal was
for the consumer to receive the highest level
of treatment and to create an experience they
would want to come back to again and again.
Showrooms would have a consistent look on
the outside, with customized interiors for the
different Ford brands-Ford, Mercury, Lincoln,
and Jaguar. The number of showrooms would
be consolidated to focus resources on creating
a superior selling experience, while the number
of service outlets would increase to be closer
to customer population centers. Ford expected
personnel and advertising cost savings as well as

inventory efficiencies due to economies of scale
and greatcr use of the Internet. Ford also believed
that the FRN would provide an opportunity
to increase business, not just in new and lIsed
vehicles but also in parts and service, body shop
opcrations, and Ford Credit.

Dell's Integrated Supply Chain
See "The Power of Virtual Integration: An
Interview with Dcll Computer's Michael Dell,"
Harvard Business Review, March~April 1998,
pp. 72-84

Thr Decision

Takai pcrused thc neatly prepared documents
that had been provided by her stafT. There was
a broad-based comparison between Dell and
Ford on many important dimensions (Exhibit I).
Virtual integration would require changes in
fundamental operations; some of the changes,
framed as a shift from "push" to "pull" processes,
were identified in another document (Exhibit 2).
Whatever she decided, she would have to do it
soon. Meetings were already scheduled with the
VP of quality and process leadership, and from
there the recommendations would move upward,
eventually to Nasser.
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Design

Marketing

Manufacturing
and Supply

Dealer
Network

Process

Design strategy

Vehicle combinations
Pricing strategy
Vehicle purchase
incentives
Capacity planning

Schedule and build
stability

Dealer ordering

Order to delivery
times
Inventory
Dealership model

Push

Please everyone

More is better
Budget-driven
Higher

Multiple material/capacity
constraints, driven by
program budget

Maximize production ­
make whatever you can
build
Orders based on
allocations and capacity
constraints
Longer (60+ days)

High with low turnover
Independent dealerships,
negotiations with company

Pull

Mainstream customer
wants
Minimal
Market-driven
Lower

Market-driven (no
constraints, FPV/CPV+10%
for vehicle, +15% for
components
Schedule from customer­
driven order bank, build to
schedule
Orders based on customer
demand

Shorter (15 days or less)

Low with rapid turnover
Company controlled
dealerships (Ford Retail
Network)
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Reading 2-4

The Power of Virlual Integration: An Interview wilh Dell
Computer's Michael DeB

How do you create a $12 billion company injust 13
years? Michael Dell began in 1984 with a simple
business insight: He could bypass the dealer
channel through which personal computers were
then being sold. Instead, he would sell directly
to customers and build products to order. In one
swoop, Dell eliminated the reseller's markup
and the costs and risks associated with carrying
large inventories of finished goods. The formula
became known as the direct business model, and
it gave Dell Computer Corporation a substantial
cost advantage.

The direct model turned out to have other
benefits that even Michael Dell couldn't have
anticipated when he founded his company.
"You actually get to have a relationship with
the customer," he explains. "And that creates
valuable information, which, in turn, allows us
to leverage our relationships with both suppliers
and customers. Couple that information with
technology, and you have the infrastructure to
revolutionize thc fundamental business models of
major global companies."

In this interview with HBR editor-at-Iarge
Joan Magretta, Michael Dell describes how his
company is using technology and information to
blur the traditional boundaries in the value chain
among suppliers, manufacturers, and end users. In
so doing, Dell Computer is evolving in a direction
that Michael Dell calls virtllal integra/ion. The
individual pieces of the strategy-customer focus,
supplier partnerships, mass customization, just­
in-time manufacturing-may all be familiar.
But Michael Dell's insight into how to combine
them is highly innovative: Technology is enabling
coordination across company boundaries to

Copyright © 1998 President and Fellows of Harvard
College. Harvard Business Review No. 98208. This
interview was conducted by Joan Magretta.

Reprinted by permission of Harvard Business Schoooi.

achieve new levels of efficiency and productivity,
as well as extraordinary returns to investors.
Virtual integration harnesses the economic
benefits of two very different business models.
It ofTers the advantages of a tightly coordinated
supply chain that have traditionally come through
vertical integration. At the same time, it benefits
from the focus and specialization that drive virtual
corporations. Virtual integration, as Michael Dell
envisions it, has the potential to achieve both
coordination and focus. If it delivers on that
promise, it may well become a new organizational
model for the information age.

How has Dell piolleered a Ilew bllsilless Illodel
within the computer industry?

If you look back to the industry's inception, the
founding companies essentially had to create
all the components themselves. They had to
manufacture disk drives and memory chips and
application software; all the various pieces of the
industry had to be vertically integrated within one
firm.

So the companies that were the stars 10 years
ago, the Digital Equipments of this world, had to
build massive structures to produce everything
a computer needed. They had no choice but to
become expert in a wide array of components,
some of which had nothing to do with creating
value for the customer,

As the industry grew, more specialized
compa11les developed to produce specific
components. That opened up the opportunity
to create a business that was far more focused
and efficient. As a small start-up, Dell couldn't
aftord to create every piece of the value chain.
But more to the point, why should we wanl to?
We concluded we'd be better off leveraging the
investments others have made and focusing on
delivering solutions and systems to customers.
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Consider a component like a graphics chip.
Five or 10 years ago, a whole bunch of companies
in the personal computer industry were trying to
create their own graphics chips. Now, if you've
got a race with 20 players that are all vying to
produce the fastest graphics chip in the world,
do you want to be the twenty-first horse, or do
you want to evaluate the field of 20 and pick the
best one?

It's a pretty simple strategy, but at the time it
went against the dominant "engineering-centric"
view of the industry. The IBMs and Compaqs
and HPs subscribed to a "we-have-to-develop­
everything" view of the world. If you weren't
doing component assembly, you weren't a real
computer company. It was like a rite of passage.
You somehow proved your manhood by placing
small semiconductor chips on printed circuit
boards.

And Dell Computer came along and said,
"Now wait a second. If I understand this correctly,
the companies that do nothing but put chips on
motherboards don't actually earn tremendous
profit doing it. If we want to earn higher returns,
shouldn't we be more selective and put our capital
into activities where we can add value for our
customers, not just into activities that need to
get done?" I'm not saying those activities are
unimportant. They need to get done very, very
well. But they're not sources of valuc that Dell is
going to create.

When the company started, I don't think
we knew how far the direct model could take
us. It has providcd a consistent underlying
strategy for Dell despite a lot of change in our
industry. Along the way, we have learned a lot,
and the model has evolved. Most important,
the direct model has allowed us to leverage our
relationships with both suppliers and customers
to such an extent that I believe it's fair to think
of our companies as being virtually integrated.
That allows us to focus on where we add value
and to build a much larger firm mllch more
quickly. I don't think we could have created a
$12 billion business in 13 years if we had tried
to be vertically integrated.

Why can you grow so lIluch faster without all
those physical assets?

There are fewer things to manage, fewer things
to go wrong. You don't have the drag effect of
taking 50,000 peoplc with you. Suppose we have
two suppliers building monitors for us, and onc of
them loses its edge. It's a lot easier for us to get
more capacity from the remaining supplier than
to set lip a new manufacturing plant ourselves. If
we had to build our own factories for every single
component of the system, growing at 57 percent
per year just would not be possible. I would spend
500 percent of my time interviewing prospective
vice presidents because the company would have
not 15,000 employees but 80,000.

Indirectly, we employ something like that many
people today. There are, for example, 10,000
service technicians in the field who service our
products, but only a small number of them work
for us. They're contracted with other firms. But
ask the customer, "Who was that person who just
fixed your computer?" The vast majority think
that person works for us, which isjust great. That's
part of virtual integration.

Aren'tYOIl}llst olltsourcing yoar after-
sales service? Is what you're describing
fundamentally different/rom olltsourcing?

Outsourcing, at least in the IT world, is almost
always a way to get rid of a problem a company
hasn't been able to solve itself. The classic case
is the company with 2,000 people in the IT
department. Nobody knows what they do, and
nobody knows why they do it. The solution­
outsouree IT to a service provider, and hopefully
they'll fix it. But if you look at what happens five
years later, it's not necessarily a pretty picture.

That's not what we're doing at all. We focus on
how we can coordinate aliI' activities to create the
most value for customers.

With our service providers, we're working to
set quality measures and, more important, to build
data linkages that let us see in real time how we're
doing-when parts are dispatched, for instance,
or how long it takes to respond to a request
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for service. We look at our business and sec,
for example, that ovcr the next 10 years we are
going to be making lots of notebook computers.
Dell might need 20 million flat-panel displays,
and some years therc will be more demand than
supply. Other years, there will be more supply
than demand. A few companies are currently
making multibillion-dollar investments in the
manufacture of these displays.

So we cook up a little deal where the supplier
agrees to meet 25 percent of our volume
requirements for displays, and because of the long­
term commitment we make to them, we'll get our
displays year in and year out, even when there's
more demand than supply. The supplier effectively
becomes our partner. They assign their engineers
to our design team, and we start to treat them as
if they were part of the company. For example,
when we launch a new product, their engineers are
stationed right in our plants. If a customer calls in
with a problcm, we'll stop shipping product while
they fix design flaws in real time.

Figuring out how many partners we need has
been a process of trial and error. You learn when
you operate on the cutting edge of technology that
things don't always work as planned. The rule
we follow is to have as few partners as possible.
And they will last as long as they maintain their
leadership in technology and quality. This isn't
like the automobile busincss, where you find a
tire supplier that you will probably stick with
forever. Whcre thc technology is fairly stable-in
monitors, for example-we expect our partnerships
to last a long time. Others will be more volatile.
But regardless of how long these relationships
last, virtual integration means you're basically
stitching together a business with partners that
are treated as if they're inside the company. You're
sharing information in a real-time fashion.

We tell our suppliers exactly what our daily
production requirements are. So it's not, "Well,
every two weeks deliver 5,000 to this warehouse,
and we'll put them on the shelf, and then we'll
take them off the shelf." It's "Tomorrow morning
we need 8,562, and deliver them to door number
seven by 7 AM."

You would deal with an internal supplier that
way, and you can do so because you share
information and plans very freely. Why doesn't
the same sharing of information take place across
company boundaries? Buyers are often so busy
trying to protect themselves that the seller can't
really add a lot of value. Government purchasing
is the extreme case, with its overly structured
procurcment system. Protecting the buyer usually
ends up disabling the seller-and both lose.

The technology available today really boosts
the value of information sharing. We can share
design databases and methodologies with supplier­
partners in ways that just weren't possible 5 to 10
years ago. This speeds time to market--often
dramatically-and creates a lot of value that
can be shared between buyer and suppl ier. So
technology enhances the economic incentives to
collaborate.

What are the challenges involved in
establishing these collabora/ions?

The key challenge-and the biggest change from
business as usual-is changing the focus from
how much inventory there is to how fast it's
moving. All computer chips carry a four-digit datc
code. For example, "97-23" means it was built in
the twcnty-third week of 1997. You can takc the
cover off any computer and find out how old its
parts are, how long it took to make its way through
the system. In our industry, if you can get people
to think about how fast inventory is moving, then
you crcate real value. Why? Because if I've got
I I days of inventory and my competitor has 80,
and Intel comes out with a new 450-megahertz
chip, that means ['m going to get to market 69
days sooner.

I think about it this way: Assets collect risks
around them in one form or another. Inventory is
one risk, and accounts receivable is another risk.
In our case-with 70 percent of our sales going to
large corporate customers-accounts receivable
isn't hard to manage because companies like
Goldman Sachs and Microsoft and Oracle tend
to be able to pay their bills. But in the computcr
industry, inventory can actually be a pretty massive
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risk because ir the cost of materials goes down 50
percent a year and you have two or three months
of inventory versus II days, you've got a big cost
disadvantage. And you're vulnerable to product
transitions, when you can get stuck with obsolete
inventory.

Inventory velocity is one of a handful of key
performance measures we watch very closely. It
focuses us on working with our suppliers to keep
reducing inventory and increasing speed. With
a supplier like Sony, which makes very good,
reliable monitors, we figure there's no need for
us to have any inventory at all. We are confident
in putting the Dell name on them, and they work
fine. We don't even take these monitors out of
the box to test them because we've gotten them
to under 1,000 defects per million. So what's the
point in having a monitor put on a truck to Austin,
Texas, and then taken off the truck and sent on a
little tour around the warehouse, only to be put
back on another truck? That's just a big waste of
time and money, unless we get our jollies from
touching monitors, which we don't.

So we went to Sony and said, "Hey, we're
going to buy two or three million of these
monitors this year. Why don't we just pick them
up every day as we need them?" At first, it's a
little confusing to the suppliers because you're
saying, "Now listen carefully. If you will help
us get your product from the end of your line to
our customer faster, we won't have any in our
warehouse." And the suppliers look at you like
you're crazy and not making any sense. They're
used to delivering in larger quantities, so at first
they think this means you're going to buy less
from them. And then the lightbulb goes on, and
they realize we'll be buying more because we'll
be taking it faster.

SO 1I0W yOIi have SOllY prodllcillg a level
slipply of11/OIl;tors for YOIi. What happells

Ile.:rt?

We tell Airborne Express or UPS to come to
Austin and pick up 10,000 computers a day
and go over to the Sony factory in Mexico and
pick up the corresponding number of monitors.

Then while we're all sleeping, they match up the
computers and the monitors, and deliver them to
the customer.

Of course, this requires sophisticated data
exchange. Most people are familiar with the
way a company like Black & Decker uses
information links with the thousands of retailers
that sell its products. When a customer in
Omaha buys a drill from his local hardware
store, the system immediately tells Black &
Decker to send another unit of that particular
drill to that particular store. So their system has
to replenish supply, unit by unit, to thousands of
outlets. From the supplier's point of view, Dell
is dramatically simpler. Our orders are typically
for thousands of units, and they need to go to
only one of three manufacturing centers: Austin,
Ireland, and Malaysia. It's almost ideal from a
supplicr standpoint because we have real-time
information on what the demand is, and all the
supplier has to do is get the product to us.

And because we build to our customers' order,
typically, with just five or six days of lead time,
suppliers don't have to worry about sell-through.
We only maintain a few days-in some cases
a few hours-of raw materials on hand. We
communicate inventory levels and replenishment
needs regularly-with some vendors, hourly.

The typical case in our industry is the factory
building 10,000 units a day, day in and day out.
First the machines stack up in the warehouse,
and then they stack up in the channel. And all
of a sudden, the guy at the end of the chain
hollers, "Whoa, hey, we've got too many of these.
Everybody stop!" And the order to stop flows
back through the chain until it reaches every
component supplier. It's Iiterally stop and start,
because if you have a 90-day lag between the point
of demand and the point of supply, you're going
to have a lot of inefficiency in the process. And
the more inventory and time you have, the morc
variability, and the more problems.

In our industry, there's a lot of what I call bad
hygiene. Companies stuff the channel to get rid
of old inventory and to meet short-term financial
objectives. We think our approach is better. We
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substitute information for inventory and ship
only when we have real demand from real end
customers.

How does the direct model bellefit your
suppliers?

We can go to Sony and say, "We're going to be
pulling monitors from you in a very consistent,
predictable way because the distance between the
demand and the source ofsupply is totally shrunk."
The longer that distance, the more intermediary
channels you add, the less likely it is you will have
good information about demand-so you will end
up with more variability, more inventory, higher
costs, and more risk.

Another factor that helps keep our demand
for computers level is the mix of customers we
servc. Wc don't have any customer that represents
more than I percent to 2 percent of our revenues.
One week Exxon is buying; the next week Shell
is buying; the next week Ford is buying. But all
companies don't decide in unison, "Well, this
week we're going to buy; next week we're not."

You mention your customer mix. Does the
direct model imply a particular customer
strategy?

If you'd asked me that qucstion 12 years ago, I
would have said that we didn't differentiate much
between our largest and our smallest customer.
Today we do. Our customer strategy is one area
where our model has evolved. We've become
good at developing what we call "scalable"
businesses-that is, those in which we can grow
revenues faster than expenses. We really look
closely at financial measures like gross margins
by customer segment-and we focus on segments
we can serve profitably as we achieve scale.
Peoplc are sometimcs surprised to learn that 90
percent of our sales go to institutions-business
or government-and 70 percent to very large
customers that buy at least $1 million in PCs per
year.

When you're trying to target profitable
segments, averages obscure a lot, and aggregate
financial statements arc pretty meaningless. Our

approach to segmentation is to takc really big
numbers and "dc-average" them. Until you look
inside and understand what's going on by business,
by customer, by geography, you don't know
anything. This is a lesson we learned the hard way.
We incorrectly entered the retail business in 1989,
thinking that our direct business wouldn't grow
enough, and went into computer superstores and
warehouse clubs. But when we really started to
understand the segment's profitability, we realized
we'd made a mistake, and so we exited.

For years, we didn't actively pursue the
consumer market because we couldn't reach
our profit objectives. So we let our competitors
introduce machines with rock-bottom prices and
zero margins. We figured they could bc the ones
to teach consumers about PCs while we focused
our efforts on more profitable segments. And
then, because we're direct and can see who is
buying what, we noticed something interesting.
The industry's average selling price to consumers
was going down, but ours was going up.
Consumers who were now buying their second or
third machines-who wanted the most powerful
machines and necded less hand-holding-were
coming to us. And without focusing on it in a
significant way, we had a billion-dollar consumer
business that was profitable. So we decided
in 1997 that it was time to dedicate a group to
serving that segment.

So, over time, you cut the market illto filler
alld filler segments?

Yes, for a lot of reasons. One is to identify unique
opportunities and economics. The othcr is purely
a managerial issue: You can't possibly manage
something well if it's too big. Segmentation gives
us better attention and focus (see Exhibit I).

Each segment has its own issues. In education,
for instance, how do you get tech support to
a classroom when the tcacher doesn't have a
telephone? You need a totally di fferent approach.
Segmenting lets you tailor your programs to
the customers' nceds. If you just lump diverse
customers togethcr, you can be sure that some of
them will come last on some manager's list, and
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EXHIBIT 1 Fast-Cycle Segmentation

Small CllSlOmcrs

(BlJ~ine~sand con<;umcr)

COllid yOIl describe how yOIl jorecast demand?

We see forecasting as a critical sales skill. We teach
our sales-account managers to lead customers

the customer is actually buying. It's a key part of
why rivals have had great difficulty competing
with Dell. It's not just that we sell direct; it's
also our ability to forecast demand-it's both the
design of the product and the way the information
from the customer nows all the way through
manufacturing to our suppliers. Ir you don't
have that tight linkage-the kind of coordination
of information that used to be possible only in
vertically integrated companies-then trying to
manage to I I days of inventory would be insane.
We simply couldn't do it without customers who
work with LIS as partners.

Large customersIn 1994. Dell was II

$3.5 billion company

[n 1996.
$7.8 billion

he may never get around to solving their problems.
That's why we make serving one segment the
manager's only job.

Do yOIl get other benejitsji-om segmenting
your customers?

Segmentation gets us closer to them. It allows us
to understand their needs in a really deep way.
This closeness gives us access to information
that's absolutely critical to our strategy. It helps
us forecast what they're going to need and when.
And good forecasts are the key to keeping our
costs down.

We turn Ollr inventory over 30 times per year.
If you look at the complexity and the diversity of
our product line, there's no way we could do that
unless we had credible information about what

Dell's rapid growth in recent years has been accompanied by ever finer cuts at customer segmentation.
This is an important element of Dell's virtual integration with customers. The finer the segmentation, the
better able Dell is to forecast what its customers are going to need and when. Dell then coordinates the
flow of that strategic information all the way back to its suppliers, effectively substituting information for
inventory.
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through a discussion oftheir future PC needs. We'll
walk a customer through every department of his
company, asking him to designate which needs
are certain and which are contingent. And when
they're contingent on some event, the salesperson
will know what that event is so he can follow up.
We can do this with our large accounts, which
make up the bulk of our business. With smaller
customers, we have real-time information about
what they're buying from our direct telephone
salespeople. And we can also steer them in real
time, on the phone, toward configurations that are
available, so this is another way we can fine-tune
the balance between supply and demand.

is t!lat what you meull by virtual illtegratioll
with your customers?

It's part of it. There are so many information
links between us and our customers. For example,
we can help large global customers manage
their total purchase of PCs by selling them a
standard product. Then when the guy whose
computer isn't working calls in from Singapore,
the IT people don't have to spend the first 30
minutes just figuring out what configuration of
hardware and software he's using. Selling direct
allows us to keep track of the company's total
PC purchases, country by country-and that's
valuable information we can feed back to them.
We sometimes know more about a customer's
operations than they do themselves.

Close customer relationships have allowed us
to dramatically extend the value we deliver to our
customers. Today we routinely load the customer's
software in our factory. Eastman Chemical, for
example, has their own unique mix of software,
some of it liccnsed from Microsoft, some of it
they've written themselves, some of it having to
do with the way their network works. Normally,
they would get their PCs, take them out of the
box, and then some guy carrying a walkie-talkie
and diskettes and CD-ROMs would come to
each employee's desk to hook the system up and
load all that software. Typically, this takes an
hour or two-and costs $200 to $300-and it's a
musance.

Our solution was to create a massive network in
our factory with high-speed, IOO-megabit Ethernet.
We'll load Eastman Chemical's software onto a
huge Dell server. Then when a machine comes
down the assembly line and says, "I'm an Eastman
Chemical analyst workstation, configuration
number 14," all of a sudden a few hundred
megabytes of data come rushing through the
network and onto the workstation's hard disk, just
as part oCthe progressive build through our factory.
If the customer wants, we can put an asset tag with
the company's logo on the machine, and we can
keep an electronic register of the customer's assets.
That's a lot easier than the customer sending some
guy around on a thankless mission, placing asset
tags on computers when he can find thcm.

What happens to the money our customer is
saving? They get to kcep most of it. We could say,
"Well, it costs you $300 to do it, so we'll charge
you $250." But instead we charge $15 or $20, and
we make our product and our service much more
valuable. It also means we're not going to be just
your PC vendor anymore. We're going to be your
IT department for PCs.

Boeing, for example, has 100,000 Dell PCs,
and we have 30 people that live at Boeing, and
if you look at the things we're doing for them or
for other customers, we don't look like a supplier;
we look more like Boeing's PC department. We
become intimately involved in planning their PC
needs and the configuration of their network.

It's not that we make these decisions by
ourselves. They're certainly using their own
people to get the best answer for the company.
But the people working on PCs together, both
from Dell and Boeing, understand the needs in a
very intimate way. They're right there living it and
breathing it, as opposed to the typical vendor who
says, "Here are your computers. See you later."

We've always visited clients, but now some of
our accounts are large enough to justify a dedicated
on-site team. Remember, a lot of companies have
far more complex problems to deal with than PC
purchasing and servicing. They can't wait to get
somebody else to take care of that so they can
worry about more strategic issues.
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So some afyour coordination with customers
is made possible through tech1lology, but
there:S still a good measure ofold:fashio1led,
face-to-face huma1l C01ltact?

Yes, that's right. The idea is to use technology
to free people up to solve more complicated
problems. For example, a customer like MCI can
access OUf internal support tools online in the
same way our own technical-support teams do,
saving time and money on both sides. They simply
go to www.dell.col11. enter some information
about their system, and they have immediate
access to the same information that we use at Dell
to help customers. These tools are used by internal
help-desk groups at large companies as well as by
individuals.

We've developed customized intranet sites
called Premier Pages for well over 200 of our
largest global customers. These exist securely
within the customers' firewalls, and they give
them direct access to purchasing and technical
information about the specific configurations they
buy from us. One of our customers, for example,
allows its 50,000 employees to view and select
products online. They use the Premier Page as an
interactive catalog of all the configurations the
company authorizes; employees can then price
and order the PC they want. They are happy to
have some choice, and Dell and the customer
are both happy to eliminate the paperwork and
sales time normally associated with corporate
purchasing. That frees our salespeople to playa
more consultative role.

We also have developed tools to help customers
set up their own customized versions of dell.com.
There are about 7,000 of these to date.

How else do you stay close to your customers?

In a direct busincss like ours, you have, by
definition, a relationship with customers. But
beyond the mechanisms we have for sales and
support, we have set up a numberofforu111s to ensure
the free flow of information with the customer
on a constant basis. OUf Platinum Councils, for
example, are regional meetings-in Asia-Pacific,

Japan, the United States, and Europe---{)f our
largest customers. They meet every six to nine
months; in the larger regions, there's one for the
information executives-the CIO types-and then
there's one for the teelmical types.

In these meetings, our senior technologists share
their views on where the technology is heading and
layout road maps of product plans over the next
two years. There are also breakout sessions and
working groups in which our engineering teams
focus on specific product areas and talk about how
to solve problems that may not necessarily have
anything to do with the commercial relationship
with Dell. For example, Is leasing better than
buying? or How do you manage the transition
to Windows NT? or How do you manage a field
force of notebook computers?

People in businesses as dissimilar as Unilever
and ICI can learn from each other because,
amazingly, they have very similar problems when
it comes to PCs. And we send not only our top
technologists and engincers but also the real
engineers, the people who usually don't get out
to talk to customers because they're too busy
developing products. All of our senior executives
from around the company participate, spending
time with the customer, listening to how we're
doing. The ratio is about one Dell person to one
customer. At our last session, we had about 100
customers.

The councils are another way we're able to
play more of an advisory role, trying to help
our customers understand what the flow of new
technology really means, how it will translate into
specific products. We try to help the customer
anticipate what's happening and be ready. And that
helps us, as well, with our own demand forecasting.
So we're helping each other in important ways.
We hire a lot of people from other companies in
the industry, and they tell us that these meetings
are unique.

Do you speud a significant amount ofyour
time at these meetings?

I spend three days at each of them. They're great
events. In the normal course ofour business, I have
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lots of opportunity to talk to customers one on
one, but there is something much more powerful
about this kind of forum. Customers tend to speak
more openly when they're with their peers and
they know we're there and we're listening.

At every Platinum Council, we review what they
told us last time and what we did about it. We keep
an ongoing record of the issues. Let me give you a
concrete examplc: A fcw years ago, the enginecrs
responsible for our desktops were operating on the
theory that customers rcally wanted performance
from these products-the faster the bettcr. But
what the customers actually said at the Platinum
Councils was, "Ycah, pcrformance, that's okay. BUI
what I really want is a stable product that doesn't
change. Because if I'm trying to run a bank or
an airline, I don't care if it's 2 percent fastcr or 3
percent slower. What really matters is stability"
So our engineers thought one thing; the customers
thought another thing. It took the direct fecdback
from thc Platinum Councils to spotlight this
failure to communicate. We respondcd by building
product with intergenerational consistency over
many years. The same feedback has helped shape
the creation ofour brands. For both our desktop and
notebook businesses, we created different brands
designed to deliver greater stability to corporate
customers, as opposed to the fast technology
changes that consumers demand.

As I think back to some of those council
meetings, things that would seem fairly small at
the time have often turned out three or four years
later to become the basis for billions of dollars of
revenue-notebooks with longer-life batteries, for
example, or loading customers' software for them
in our plants.

As your custolller strategy has evolved, lias the

Dell bralld challged as well?

A big piece of our brand is being the most
efficient and effective way for customers to
buy Intel or Microsoft technologies. But beyond
that, we're evolving into a technology selector,
or navigator. We often talk to customers about
"relevant technology." Intel and Microsoft tend
to launch into a massive variety of things, some

of which are speculative and aimed at exploring
new technologies. We think it's our job to help
our customers sort out the technology relevant to
today's needs from the bleeding edge.

How does that strategy affect your OWII R&D
fUllctioll? What role does R&D play ill your
COlllfJltllY?

At Dell, we believe the cuslomer is in control, and
our job is to take all the technology that's out there
and apply it in a useful way to meet the customer's
needs. We're not trying to invent new architecture
ourselves, but we'll spend a quarter of a billion
dollars this year and employ some 1,500 people to
improve the wholc user experience-that means
delivering the latest relevant technology, making
it easy to use, and keeping costs down. And
in addition to selecting appropriate technology,
our R&D group focuses on process and quality
improvements in manufacturing.

Before industry standards came into play, the
proprietary computing environment bred a kind
of technical arrogance that, fortunately, won't
ny anymore. Once standards were established,
the customer started to define what was going
to be successful, and it didn't matter what you
invented or how good it was or how fast it was.
Increasingly, what matters is what the customers
want and whether it works with all their other
stuff.

That means we have to stay on top of our
customcrs' needs, and we have to monitor and
understand the innovations in the material science
world-everything from semiconductors to
polymers to liquid crystal displays. You need
to track anything having to do with the now
of electrons, and you need to keep asking how
these marvelous developments might be useful to
customcrs. The customer doesn't come to you and
say, "Boy, I really like lirhium ion batteries. I can't
wait to get my hands on some lithium ion." The
customer says, "I want a notebook computer that
lasts the whole day. I don't want it to run out when
I'm on the plane."

1 was about to leave a meeting at Sony in Tokyo
in January of 1993 when someone ran up to me
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EXHIBIT 2 The Evolution ora Faster Business [\Iodel

Dell's direct model eliminates the time and COSl of lhird-parlY distribulion:

customers

and responsive to change at the same time-at
least, that's what we're trying to do. We think
about Internet commerce as a logical extension
of our direct model-and within our first year,
we reached a run rate of $2 million a day. It's
now about $3 million a day, and during the peak
of the Christmas buying season we saw several
$6 million days. I'm only half joking when I say
that the only thing better than the Internet would
be mental telepathy. Because what we're all about
is shrinking the time and the resources it takes to
meet customers' needs. And we're trying to do that
in a world where those needs are changing.

To lead in that kind of environment, you have
to be on the lookout for shifts in value, and if the
customer decides, "Hey, I don't care about that
anymore; now I care about this," we may have to
develop new capabilities rather quickly. One of
the biggest challenges we face today is finding
managers who can sense and respond to rapid
shifts, people who can process new information
very quickly and make decisions in real time. It's
a problem for the computer industry as a whole
and not just for Dell-that the industry's growth
has outpaced its ability to create managers. We
tell prospective hires, "(fyou want an environmcnt
that is never going to change, don't come here.
This is not the place for you."

manufacturer

'-------',-

suppliers

and said, "Oh, Mr. Dell, please wait one minute.
I'm from Sony's power technology company. We
have a new power-system technology we want
to explain to you." And I remember thinking, Is
this guy going to try to sell me a power plant?
He starts showing me chart after chart about
the performance of lithium iOIl batteries. This is
wonderful, I tell him. And if it's true, we're going
to put this in every notebook computer we make.

We then sent a team over to check it out, and
a year and a half later we were the first computer
company to have a notebook that lasted five­
and-a-half, six hours. We tested it with American
Airlines, handing out the notebooks to passengers
at the start of flights from New York to Los
Angeles. By the end, the notebooks were still
runn111g.

How are the challenges of leadership ill a
virtually integrated organization different
frolll those yoa wouM encounter running a
corporation wit" more traditional bOliJlllaries?

The whole idea behind virtual integration is that
it lets you meet customcrs' needs faster and more
efficiently than any other model (see Exhibit 2).
With vertical integration, you can be an efficient
producer-as long as the world isn't changing very
much. But virtual integration lets you be efficient

Virtual integration works even Casler by blurring the traditional boundaries and roles in
the value chain:

_______I-L ~-L__d_i_:-;I_ri_bU_I_iO_"_~-L ~sUPPliers, manufacturer channeb customers

The dominant model in the personal computer industry-i.\ value chain with
arms-length transactions from one layer to the next:

__S_U_PP_li_crs_:__ I-L_m_"_"_Uf_aC_I_U'_C'__-LI__c_u_s_lo_m_c_,,__
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EXHIBIT 3 Using Information to Speed Execution

by Kevin Rollins
Most of the managerial challenges at Dell Computer have to do with what we call velocity-speeding
the pace of every element of our business. life cycles in our business are measured in months, not years,
and if you don't move fast, you're out of the game. Managing velocity is about managing information­
using a constant flow of information to drive operating practices, from the performance measures we
track to how we work with our suppliers.

Performance Metrics. At Dell, we use the balance sheet and the fundamentals of the P&L on a monthly
basis as tools to manage operations. From the balance sheet, we track three cash-flow measures very
closely. We look at weekly updates of how many days of inventory we have, broken out by product
component. We can then work closely with our suppliers so we end up with the right inventory. When
it's not quite right, we can use our direct-sales model to steer customers toward comparable products
that we do have. So we use inventory information to work both the front and back ends at the same
time.

We also track and manage receivables and payables very tightly. This is basic blocking and tackling,
but we give it a high priority. The payoff is that we have a negative cash-conversion cycle of five days­
that is, we get paid before we have to pay our suppliers. Since our competitors usually have to support
their resellers by offering them credit, the direct model gives us an inherent cost advantage. And the
more we can shorten our cash-collection cycle, the greater our advantage.

The real-time performance measures in the P&L that we regard as the best indicators of the
company's health are our margins, our average selling price, and the overhead associated with selling.
We split the P&L into these core elements by customer segment, by product, and by country. These
metrics can alert us instantly to problems, for example, with the mix of products being sold in any
particular country.

Working with Suppliers. The greatest challenge in working with suppliers is getting them in sync with
the fast pace we have to maintain. The key to making it work is information. The right information flows
allow us to work with our partners in ways that enhance speed, either directly by improving logistics or
indirectly by improving quality.

Take our service strategy, for example. Customers pay us for service and support, and we contract
with third-party maintainers (TPMs) to make the service calls. Customers call us when they have
problems, and that initial call will trigger two electronic dispatches-one to ship the needed parts
directly from Dell to the customers' sites and one to dispatch the TPMs to the customers. Our role as
information broker facilitates the TPMs' work by making sure the necessary parts will be on-site when
they arrive.

But our role doesn't stop there. Because poor quality creates friction in the system, which slows us
down, we want to capture information that can be used to fix problems so they won't happen again.
So we take back the bad part to diagnose what went wrong, and we feed that information back to our
suppliers so they can redesign the component Clearly, we couldn't operate that way if we were dealing
with hundreds of suppliers. So for us, working with a handful of partners is one of the keys to improving
quality-and therefore speed-in our system.

KC\'ln Rollins is "ICC chaIrman or 0.:11 COlllpJler Corporation.



Case 2-4 The Po,,'.-er ojVirllwlllllegration: AI/Interview Il'ilh Dell COli/puler's Michael Dell 367

Our goal is to be one or two steps ahead of the
change, and in fact to be creating or shaping it, to
some extent. That's why we spend so much time
with our customers. It's why I personally spend
about 40 percent of my time with customers.
Often it's a lead customer that says, "Hey, can you
put an asset tag on my PC?" And the first reaction
is, "Gee, we've never done that before, but why
not? Let's give it a try." And then you do it for
one customer, then for 10, then for a hundred,
and eventually it becomes a standard offering.
Putting asset tags on computers isn't by itself a
major value shift, but what happens is that we get
a series of seemingly small innovations that over
time add up to a huge improvement. That's not a
bad description of the way we get into businesses.
We don't come at it the other way around, with a
consulting study that says, "That's an attractive
business. Let's go." Nor do we sit around and
say, "What do we suppose our customers would
like? If we were customers, what would we be
thinking?"

So looking for value shifts is probably the
most important dimension of leadership. Then
there's the question of managing such a tightly

coordinated value chain-and there it's all about
exccution. If you look at Dell's P&L structure,
I think you'd be hard-pressed to find companies
that deliver the kind of value-added we do with
such a small markup. My theory is that if we can
continue to keep our markup as low as it is today,
we're going to be able to capture most of the
opportunities available to us. But that means we
cannot get complacent about our growth and get
careless about execution.

Sometimes, I'm taken aback when I talk to
people who've been in the company for six
months or a year and who talk about "the model"
as if it were an all-powerful being that will take
care of everything. It's scary because I know
that nothing is ever 100 percent constant, and
the last thing we should do is assume that we're
always going to be doing well. But for now, it's
working. The direct system really delivers value
to the customer all the way from distribution back
through manufacturing and design. If you tried to
divide Dell up into a manufacturer and a channel,
you'd destroy the company's unique value. It's
something completely new that nobody in our
industry has ever done before. (see Exhibit 3).
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Strategic OutsoUl'eing at Bharti AiI·tel, Ltd. . ::;!

Faced with exponential growth and a competitive
telecom environment, Bharti Airtel is looking for ways
to better manage its capital expenditures for telecom­
munications and information technology. One option
is to delegate management of its telecommunications
and IT networks to its vendors. The case explores the
pros and cons of such an outsourcing arrangement for
a company in an industry where technological superior­
ity is considered an essential element in competitive
strategy. The case presents an innovative approach to
gaining competitive advantage through outsourcing. It
offers opportunities to analyze the decision to outsource
and the design of the contracts, controls, relationships,

and systems that enable successful implementation.
As you read the case, consider these questions: What
must Bharti do to succeed well in the Indian mobile
phone market and what are its core competencies?
What do you see as advantages and disadvantages of
the outsourcing agreements outlined by Gupta? How
do the different outsourcing agreements work towards
building these core competencies? If you were Bharti,
what major concerns would you have about entering an
outsourcing agreement with IBM? With Ericsson, Nokia,
or Siemens? How would you structure the agreements
to address your concerns and capture any advantages
you have identified?

Case 2-5

Strategic Outsourcing at Bharti Airtel Limited

Budgeting for capital expcnditures was a nightmare.

Every time we had a change in the network plan wc wcrc

forced to go back 10 the vendor and start over We

would have three or four rcvicws per year It showed

a rcal conflict of interest belween the operator and the

vendor.

Akhil Gupla. June 2005

Akhil Gupta, joint managing director of Bharti
Airtel Limited (the Indian telecommunications
finn formerly known as Bharti Tele-Ventures
Limited), dropped a newly penned purchase
agreement with network suppliers into his inbox,
but Gupta did not feel like celebrating. It was
early 2004, and the deal had taken three months

Copyright © 2006, 2007 President and Fellows of Harvard
College. Harvard Business School Case 107-003.

Professors F. Asfs Martinez-Jerez and V. G. Narayanan and
Research Associate Michele Jurgens prepared this case
as the basis for class discussion rather than to illustrate
effective or ineffective management.

Reprinted by permission of Harvard Business School.
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and a quarter of his time to finalize. Bharti's
customer base was growing 100 percent per
year, and it was a huge challenge to keep pace
with network expansion. Very soon Bharti Airtel
would be back at the negotiating table for the
fourth time in 12 months. "Budgeting and the
tendering I process for network expansion is
taking up a tremendous amount of management
time and bandwidth-bandwidth that is needed
elsewhere," said Gupta.

Managing the firm's IT capital expenditures
was another challenge. As Gupta explained:

Our cia would comc to mc with a budget, reflecting

that the equipment we bought in thc last couple of

years was no longcr of mueh usc; the new software

wouldn't fun on it. This was painful bccause wc

realizcd that wc spent $15 to $20 million <lnd there

was already talk of throwing it away because ils only

usc was as a mail server. Thal's a heck of an expensive

mail server!

1 Soliciting vendors' bids for contracts.



In the midst of these wildly unpredictable
expenditures, Gupta felt that Bharti badly needed
a lean and predictable cost model:

We want to exploit the potential of 300-400 million

Indian phone customers. Their purchasing power

is relatively low compared to the United States and

Europe-there is no way our average Cllstomer will pay

$10 a month for Ihis service. We need a 101 of customers

with $4 and $5 revenues per month. If we had a reliable,

predictable usage-linked cost structure then we could

become the lowest-cost producer of minutes nol only in

India but perhaps in the world.

From the inbox, Gupta's eye strayed over to the
opposite side of his desk. There in the corner was
the plan that he and his team hoped would solve
his capital expenditures nightmares. This plan
consisted of two outsourcing proposals: one to
Bharti's key telecom network equipment vendors,
Ericsson, Nokia, and Siemens; and the other to
its IT equipment vendor, IBM. The documents
proposed completely handing over the buildup
and management of Bharti's telecom and IT
network to these vendors. Gupta explained:

For the first time in tclccolll history, perhaps anywhere

in the world, the network equipment vendor and the

operator would be on the same side of the table. Right

now, the equipment vendors Ill<lke Illore money when

they sell more boxes to us, whereas we needed to ensure

that we buy fewer boxes but get maximum capacity and

coverage to Slay competitive. This [caused] an inherent

connict of interest between the two of us. [ felt that we

needed a completely ditTerent equation.

Although Sunil Mittal, the company's chairman
and managing director, had given Gupta free
rein to investigate the idea with his colleagues
and vendors, thus far he had encountered either
stunned silence or outright resistance. "They
reacted as if I had suggested giving the family
jewels to outsiders," said Gupta. The vendors,
on the other hand, were worried about taking on
additional risk. He wondered whether he would be
able to overcome the objections of his colleagues
and the vendors and make this idea work.

2 IBM Web site, www.ibm.com/news/us/en/2005/05/
Business_Leadership_Forum.html, accessed May 10, 2006.
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I3harli History and BaC'kgrollm!

Miltal founded Bharti in 1995 with $900 in start-up
capital.' Miltal was an entrepreneur who had created
and successfully managed several businesses,
including a bicycle components business, a
portable generator import business, and a venture
with Siemens to produce telephone equipment.
His goal in creating Bhmti Airtel Limited was to
take advantage of the liberalization of the Indian
telecom market and to bid for a government license
to operate the first private mobile telecom service
in the Delhi area. Eharti won the government tender
and immediately launched its service, known as
"Airtel," using the GSM (Global System for Mobile
communications technology).

In the first eight years of its existence, Bharti
grew by having what Mittal called "a single­
minded devotion to the project and the industry."
As he also put it, "Our business is telecom and
nothing else."3 Bharti was the first private provider
on the market in Delhi and, in 1998, was India's
first private provider to turn a profit'

As part of its drive for continuous expansion,
Bharti aggressively pursued the acquisition of
licenses for mobile operations in other geographic
regions, or "circles."5 This strategy required ever­
greater capital inflows. In 1999, Bharti sold a
20 percent equity interest to the private equity
firm Warburg Pincus. Soon after, New York Life
Insurance Fund, the Asian Infrastructure Group,
the International Finance Corporation (lFC),
and SingTel' all acquired equity interests in
Bharti. In 2002, Bharti went public on the Indian
National Stock Exchange, the Mumbai (Bombay)
Exchange, and the Delhi Stock Exchange, raising

1 Krishna Palepu, Tarun Khanna, and Ingrid Vargas, "Bharti
Tele-Ventures," HBS No. 704-426 (Boston: Harvard
Business School Publishing, 2003). Original source: Sunil
Mittal quoted in Chakravarti, "Tour de Telecom."

4 Ibid.
S Telecom service in India was divided into geographical
areas, called circles, for the purpose of awarding mobile
and fixed-line telephone licenses.

6 SingTel: Singapore Telecommunications Limited, a large
Singapore-based telecommunications group.
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EXHIBIT 1 Highlights-Bharti's Financial Situation at Year-end 2003 and 2004

Source: Audited consolidatcd fi11111lcial st(ltcmcnts as per U.S GAAP for the years ended March J 1,2003,2004,2005. Exccl file available olllhc eompany's Web ,ite.
www.bhartiairlcl.ll1. Note USS to lNR exchange ratc 01'47.53 for the year ended Mareh 31, 2003, and 43.40 for the year ended March J I. 2004

Year-end March 31, 2004 Year-end March 31, 2003
Rupees Million S Millions

48,320 1,113.4
5,076 116.9

INR 2.76 0.06
119,021 2,742.4

73,105 1,684.5
36,965 851 .7

Rupees Million S Millions

24,170 509
(2,018) (42)

(INR 1.1 0) (0.02)
88,659 1,865
47,981 1,009
22,736 478

Key Indicators

Sales
Net income
Earnings per share
Total assets
Total liabilities
Long-term debt (net of

current portion)
Operating margin
Profit margin

16.9%
10.5%

16.9%
10.5%

-2.3%
-8.3%

-2.3%
-8.3%

$172 million in its initial public offering (lPO). In
total, Bharti raised over $1 billion through foreign
direct investments by the end of 20027

The capital inAow allowed Sharti to finance its
next stage of growth. In 2001-2002, it obtained
mobile licenses for 15 out oflndia's 23 total circles
and also obtained fixed-line licenses for six of
them. In addition, leveraging its arrangements with
SingTel, Bhalti subsequently obtained licenses
to become the first private telecommunications
service provider in India to launch national and
international long-distance service.

By 2003, Bharti was present in all of the major
economic and industrial centers-representing 91
percent of all mobile users in India (see Exhibit 9).
It was also targeting growth in the remaining eight
circles, even those in the most remote regions.
Mittal and his team anticipated achieving full
coverage of India by 2005.

From a financial perspective, Bharti's position
had significantly improved. March 2004 year­
end results showed revenues of $1,113.4 million,
a 100 percent increase over 2003. Able to take
advantage of the economies of scale due to its
larger network, Bharti improved its operating

7 The equity funds received by Bharti were classified as
foreign direct investment and required approval from
the Foreign Investment Promotion Board (FIPB) and the
Reserve Bank of India (RBI), two of the bodies governing
the inflow and outflow of funds in India.

margins from negative (-2.25%) in 2003 to positive
(16.9%) in 2004. And while it had suffered a net
loss in 2003, the next year saw a net income
of $117 million. Return on equity in 2004 was
nearly 12 percent. (Highlights ofSharti's year-end
financial statements in March 2004 are shown in
Exhibits I and 2.)

Bharti Management
and Organization
Bharti, like many of the large Indian industrials,
was practically a family-run business. Sunil Mittal
was chairman and group managing director of
Bharti Airtel Limited. His brother Rakesh Mittal
was a board director; Rajan Mittal, another brother,
was the joint managing director, overseeing
the functional directors of marketing, business
development, corporate affairs, and corporate
development.

Gupta had known the Mittals for many years
and was with Bharti Airtel from its inception. A
chartered accountant with a degree from Delhi
University, he was CFO from 1995 to 2000,
becoming joint managing director in 200 I. As
joint managing director and CFO, Gupta had
responsibility for overseeing the functional
directors of finance, information technology,
special projects, and regulatory and secretarial
concerns, (Bharti's organization chart as of
February 2004 is shown in Exhibit 3.)
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EXHIBIT 2 Bharti's Balance Sheet and Income Statements for 2004

Source: Audited cOIl~olidated fillililcial sl11lemCl)(S a, per U.S. GAAP for thc year, cnded March 31. 2003. 2004. 2005. I:.\ccl fik available on lhe company," Web slle.
\\\\\\.bharwllrlel.lIl. Note US$ to INR e\dang.:: ralc 01"43.40 for the year cluJed March J I. 2004.

$1,113,363
925,611

(743,607)
(182,004)

187,752
(54,833)

4,782
137,701
(20,751)

116,950

$ 371,960
1,465,050

905,422
$2,742,432

682,561
851,717
150,177

$1,684,455

427,043
1,108,659

(3,238)
(12,879)

(461,608)

$2,742,432

Revenues
Operating Expenses
Cost of goods and services<t
Selling, general and administrative expensesb

Operating Income
Interest expense (net)
Other income (loss)'
Income before income taxes
Income tax expense

Net Income

Liabilities &: Equity
Total current liabilities
Long-term debt, net of current portion
Other liabilities
Total liabilities

Common stock, par value Rs. 10 per share
Additional paid-in-capital
Deferred stock-based compensation
Treasu ry stock
Retained earnings/(deficit)

Total Liabilities and 5hareholders' Equity

Bharti's Balance Sheet at Year-end March 31, 2004, in $ millions
Assets
Total current assets
Property and equipment, net
Other assets
Total assets

Bharti's Income Statement for the Year Ending March 31, 2004,
in $ millions

"I nclll(!illg cost of cquip1lle1l1 sales.
"Including share of profits/(Iosses) in joint \'.::nlurcs and nonopcrJting cxpens.::s.
'!ncluding prcopcrating cosls
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EXHIBIT 3 Bharti's O"gao;zat;oo Chart

Source: Comp;lIly t!oclIlllcnls.
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Indian Market [or
Tc 1('('OllllTlll n ica ti OilS

Prior to the 19905, the Indian telecolllmunications
environment showed very little change from the
19505. It took several months, sometimes years,
to install a telephone in a home or business, and
Illobile phones were a foreign luxury. "Even up to
1995, the biggest favor anyone could do for you in
India was to get you a phone," said Gupta."

[n 1991, India embarked on a policy of
economic liberalization, opening up the sector
to private competition and foreign investment.
Private telecom firms could tender for licenses
to operate in each of 23 designated circles.
In 1989, before liberalization, there were 4.2
million telephone subscribers; by 2003, telephone
subscriptions numbered 54 million, and India's
telecom network had become the eighth largest
in the world.') Total Indian telecom revenue

8 Interviews with Ahkil Gupta, June 2005.

9 PricewaterhouseCoopers, "Telecommunication," India
Brand Equity Foundation, 2004, www.ibef.org. "Current
Issue and Trend in Indian Mobile Market," Report # 04025.

for 2003 was $8.5 billion and was growing at
17 percent per annum. lO

Wireless services contributed about 18 percent
of the $8.5 billion in telecom revenues (see
Exhibit 4 for breakdown)." Estimates for the
wireless market through 2008 showed the market
growing from $1.5 billion to $10.9 billion."

Most Indian mobile operators had adopted one
of the 2G (2nd generation) technologies-ether
GSM or COMA. By 2003, it appeared that India
would soon jump to 3G technologies, or at least
to 2.5G technologiesn Value-added services­
including data transmission, short message service

10 JM Morgan Stanley Equity Research Asia-Pacific, Bharti
Tele-Ventures Ltd., June 9, 2005.

11 Ibid.

12 Ibid.

13 3G mobile technology for mobile telephony is
analogous to broadband technology for fixed line in that
it provides a similar level of enhanced service-rapid
data transfer and the capacity to manage all manner of
communication (video, voice, data, multimedia). 2.5G
technologies are improvements to 2G technologies
that provide many of the same advantages as the 3G
technologies.
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Wirclinc
f------ 49%

Data
3%

the operator. Mobile services were sold either on
a postpaid or prepaid basis. About 60 percent of
the business was prepaid-cards allowing the
customer to recharge his telephone with telephone
time were sold in kiosks, drugstores, and small
convenience stores. The remaining 40 percent
of the business was postpaid, for businesspeople
or business customers who were billed for their
telephone use on a monthly basis." Exhibit 5
describes the typical mobile or cellular network
architecture.

16 Ibid.

17 Ibid.

Market Competition
By 2002-2003, the Indian market had grown highly
competitive. Mobile rates were as low as three to
four U.S. cents per minute, andARPU-the average
monthly revenue per customer unit-had fallen by
50 percent in three years as telecom providers
fought to capture new subscribers." The top
competitors were able to lower their unit costs as
their market shares increased through acquisitions
or bankruptcy of smaller competitors.

CDMA
2%

14 OECD Factbook 2006-Economic, Environmental
and Social Statistics. Published by Source OECD, http://
caliban.sourceoecd.org/vl=4373012/c1=20/nw=1/rpsv/
factbook/06-03-02.htm, accessed August 2, 2006.

15 "Current Issue and Trend in Indian Mobile Market,"
Report # 04025. Research on Asia Group 2003.

EXHIBIT 4 Percent Contribution 10 Indian Telecom Service Revenue, Fiscal Year 2003

International
Long Distance

10%

Domestic Long
Distance

20%

(SMS), games, ring tones, and ring-back tones
(different kinds of music that the caller would
hearl-were already being offered in urban areas.

Aside from the growth in 3G, huge potential
remained in the development of basic phone
services. The number of telephone connections
(fixed and mobile) per 100 inhabitants in India in
2003 was fewer than six, whereas among all but
four OECD countries it was over 100. 14 Customer
demand for telecom corlllections increased daily,
and many were bypassing fixed lines and going
straight to cell phones. In 2003, over 1.5 million
people were signing up for cell phones every
month. 15

Unlike European and American operators,
Indian operators chose to sell mobile phones
and mobile telephone services separately. As a
result, there was no handset subsidies burden on
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EXHIBIT 5 Typical Mobile NetworkAl-chitccturc

Source: VnnOllS Web sitcs ns notcd

Below is a diagram of a typical GSM network. There are three major parts to the system: the mobile
handset, the base substation, and the network subsystem.~
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• The mobile phone: The mobile phone consists of two parts, the phone itself and the SIM card.
SIM stands for subscriber identity module. The SIM card is inserted into the phone and is basically
a memory chip or a "smart card" with the user's identity codes and some specific user information
such as frequently called numbers or ring tones. The SIM card also allows the user to switch phones
without completely reprogramming his handset.

• The base substation: This is the first link in the connection between the mobile set and the
telephone network. There are two parts to the base substation. The first, the base transceiver
station, is really just a big tower with antennas on top. There are always at least two towers-one for
inbound and one for outbound transmission.

The second part to the base substation, the base station controller, manages communication
and transmissions between the base transceiver stations and the rest of the network, notably the
switching station. One base station can manage up to several hundred base transceiver stations. A
base transceiver station can cover an area of 30 to 40 square kms, but if it is located in a congested
area, the coverage is much smaller.



Case 2-5 S/ra/egic Outsourcing al 8/1Orli Airlel Limiled 375

EXHIBIT 5 Typical Mobile Network Architecture (Comilllled)

Three transceivers within a cellular network

Cellular networks get their name for the pattern in which base transceiver stations are distributed
around the base controller station and the pattern by which the network is added to as the user
requirements increase. Cellular networks take the form of a honeycomb. As can be seen from the
diagram below, the transceiver stations are arranged around the controller station with the controller
station at three of the points in the honeycomb. If additional coverage is needed, additional antennas
are added on the transceiver station. An antenna that previously operated on a 120-degree basis
would now only operate on 60 degrees; the new antennas would take over the remaining 60
degrees.b

• The network substation: Data from the base substation comes into the network substation through
the mobile services switching center (MSC). From the switching center information is communicated
either to other base substations in the network, to other mobile systems, or to a fixed-line system for
connection to the intended party.

The mobile services switching center has several databases at its disposal that provide information
and validate identities of the caller before passing the communication on. They include:

• Home location register (HLR)-a database with information about subscribers including their
identity and service profile.

• Visitor location register (VLR)-a database also containing information about subscribers, but with
more specific data concerning their whereabouts. During a call it provides information on where
to find a subscriber.

• Authentication center (AC)-acts as an interface between the switching center and the HLR and
the VLR, allowing the process of user verification and location to be carried out.

• Equipment identity register (EIR)-a database containing the list of all valid mobile equipment in
the network.'

Transceiver in the middle of transmission cells

'Compiled by ea~ewriter baseJ on informalion from www.coai.in/llbuulliS-lechnology.hlm.accessed May 20. 2005.
"Compiled by casewriter based 011 information from www.privillcline.eom/Ccllbasics/Cellbllsics02.hlllll.. accessed January 5, 2006
'CompilcJ by casewriler based on informalion from www.privaleline.eolllIPCSIGSMNctworkslructurc.hII1lL accessed May 20. 2005.
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By 2003, there were seven major national
operators in the Indian telecommunications
market: Bharti, BSNL, Hutchinson, Reliance,
Tata, Idea Cellular, and MTNL. Bhmti and three
others had operations in both the fixed and mobile
segments. The others operated only in the mobile
segment. There were also several strong regional
mobile operators, such as Spice and BPL.

With industry consolidation, the focus was
switching from having a national footprint to
having the ability to provide value-added services.
Operators needed 2.5G or 3G technologies to
provide those services, and the transition upward
from 2G represented a major capital investment
challenge for any telecom operator. It was thought
by some observers that the strong capital resources
of players such as Reliance or Tata might give them
a competitive advantage over the other operators.

Exhibit 6 describes each of Bharti's top
competitors. Exhibit 7 breaks down market share
by competitor.

Bhmti's Telecollllllunications
Network

By 2003, Bharti had obtained licenses for mobile
operations in 15 out of the total 23 circles. It
had a 25 percent market share of the total Indian
mobile market and 6 million mobile subscribers.
In fixed-line services, it had I million customers
and licenses for six circles. Upcoming regulatory
changes would also allow Bharti to expand wire­
line services into any of the circles in which it held
a wireless license. Growth in both sectors-wire
line and wireless-was expected to be exponential
over the coming 18 months as Bharti obtained
licenses and built up operations to achieve
nationwide coverage.

Operations and Service
Bharti's operations were structured into three
strategic business units (sce Exhibit 8 for a
detailed breakdown):

Mobile Services: Providing 64 percent of
Bharti revenues, this unit was where Bharti

had achieved the most in terms of market
dominance and customer service; in 6 out
of 15 regions, Bharti had over 40 percent
market share. It focused on providing excel­
lent customer service through "error-free"
service (low call drop rates, broad coverage,
etc.), cost efficiency, and innovation in new
products and services. Bharti offered post­
paid or prepaid billing options, BlackberryTM
service, conferencing, fax and data transmis­
sion, and other services such as jokes, games,
news, and even astrology via the mobile
phone.

Long-Distance, Group Data, and Enterprise:
Providing 30 percent of revenues, these ser­
vices allowed Bharti to leverage its recently
completed high-speed fiber-optic network.
This network spanned 24,000 kilometers (kms)
and connected almost all the major cities in the
country. Bharti could now provide "end-to-end
service," broadband, long-distance, videocon­
ferencing, and dedicated data and voice line
services to business customers.

Broadband and Telephone Services: Providing
16 percent of revenues, this unit provided
wire-line-based telephone services in six
circles and broadband services in all major
economic centers. Broadband-related services
included DSL to homes and businesses, WiFi,
virtual private network (VPN), and video
surveillance.

Ten percent of revenues pertained to
intersegment eliminations.

Technology and Development
By March 2004, Bharti's mobile network
connected 1,400 towns using GSM technology.
By the end of 2007, Bharti expected to have
GSM service up and running in all the 5,161
census towns. To meet this objective, an average
of 100 towns per month were to be brought into
the system.

Bharti had roughly 5,000 base stations at the
end of March 2004. In order to accommodate the
required demand for service by March 2007, that
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EXHIBIT 6 Indian Telecom Competitors

Source: Vanou,> Weh sile, J.,> nolcd

Bharti competed with six major operators in the Indian market, as follows:

BSNl
Former monopoly and still a state-owned business. The oldest telecom operator in the country, its fixed­
line operations were omnipresent. In 2003, BSNL still had a subscription base representing 86% of the
fixed-line market. It was expected that its market share in fixed-line operations would decline to 58%
by 2008 but that its market share in mobiles would rise from 16% in 2003 to 22% by 2008. Overall, it
would remain a strong player,a

MTNl
Set up in 1986 to facilitate the upgrading of telecom services to the metropolitan centers of Delhi and
Mumbai (Bombay), this operator was partially state owned (52.25%) and ran a fairly modern network
in those cities and the surrounding regions with fixed·line services to 4.4 million subscribers, or 12% of
the Indian market, and mobile services to 500,000 customers, or 1.3% of the Indian market. Broadband
services were to be introduced in 2003.b

Hutch-Essar
Hutchinson's Indian operations represented a joint venture between Hutchinson Whampoa, the Hong
Kong-based conglomerate, and the Essar Group, one of India's largest corporate houses. Hutchinson's
investment in the Indian telecom market began in 1992; its cooperation with Essar dated back to 1999.

Hutch India had limited itself to the mobile sector of the telecom market-it had no fixed-line
operations. Its mobile strategy was to target the premium segment. In 2003, it was present in 13 of the
23 circles and had 4.1 million customers, or 12% of the mobile market.

Tata
Tata Teleservices was the telecom arm of the lata Group. Partnering with Motorola, Lucent, Ericsson,
and ECI Telecom, Tata had 600,000 wireless customers, or just under 2% of the mobile market in 2003.
Tata also had a one-third stake in the wireless provider Idea Cellular (see below).

Idea Cellular
A three-way joint venture between Tata, Birla (another large Indian industrial group), and AT&T, the
company adopted the name of Idea Cellular in 2002. It was present in seven circles, four of which
represented some of the largest economic and industrial centers. With this concentration, it was able to
capture a customer base of 3.7 million customers, or 11 % of the entire mobile market in 2003.(

Reliance
Reliance Infocomm was a subsidiary of the Reliance Group, an Indian family-run $22.6 billion
conglomerate. Reliance entered the market in 2002 with both wireless and wire-line services.

Reliance's key strengths lay in its brand new installed fiberglass network with over 60,000 kms of
optical cable stretching throughout India; it was integrated (wireless and wire line) and convergent
(voice, data, and video). Reliance had introduced broadband applications including Java applications for
the Internet, VPN connections for business clients, and global positioning for vehicle tracking.

In wire line, Reliance had 500,000 customers in 2003 but was expected to increase its customer
base to over 8 million by 2008. In wireless, Reliance had a 19.5% market share, representing 6.6 million
customers. It was expected to reach 21% market share and 31 million customers by 2008.d

'Compiled by easewriter based 011 dala from JM Morgan Stanley Equily Research Asia-Pncific. Bhnrli Tcle-Ven1llres Ltd. June 9. 2005.
"Data from MTNL W~b site. www.mllll.nel.in/aboul.hllll. accessed January 4. 2006.
'Cellular OpefalOf'> Association of llJ(Jia. www.coai.inlarchiveS_Slalisties_2004_ql.htm. accesscd Augusl 3, 2005.
"Compiled hy C(ISe\\Tiler h;lsed on dala from JM Morgan SWilley Equity Research ASia-Pacific. I3Imrtl Tele- Ventures Ud. June 9, 2005.
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Sourcc: CompilcJ by casc\\Titer based on data from JM Morgan Stanley Equity
Research Asill-Pacific. Bharti Tele-Ventures Lld_< June 9. 2005.

EXHIBIT 7 Indian Market Share for the Top Seven
Telecom Operators
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network suppliers. Its initial GSM network was set
up with the help ofEricsson. By early 2003, Bharti
was also working with Nokia and Siemens, among
others. Bharti purchased equipment, installation,
and maintenance services from each of these
suppliers in one or more of the regional circles in
which it was present.

Because the GSM technology was a very open
standard, Bharti was comfortable working with
several suppliers and could change suppliers if
the services offered by one proved unsatisfactory.
"In today's telecom world, it's very easy, because
everything is 'plug and play,''' said Gupta. This also
meant that the environment was very competitive
between telecom vendors. As Sunil Mittal explained,
"Every six months there was a fresh tender for
network expansion. There used to be a parade with
one vendor playing against another.""

Along with the operations teams, Gupta managed
the process of tendering, negotiating, and working
with the vendors to install the expanded capacity, but
he was uncomfortable with the results. "Typically
in the industry, these vendors will sell you a list
of components, 'boxes'-an MSC [a switching
station], a BSC [a base station], etc.," said Gupta.

19 Company source.

Source: AuJitcJ consolidnted financial statcmcnts as per U.S. GAAP for thc
years ended March 31, 2003. 2004, 2005. Excel file available on the company's
Web site. www.bhartiairtel.in

EXHIBIT 8 Breakdown of Bharti's 2003 Revenues
by Activity
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Bhatti's Rclalionships with Its
Vendors

18 Shelley Singh and Rajeev Dubey, "The man who gave
away his network," by Business World India, October 4,
2004, www.businessworldindia.com/oct0404/
coverstoryOl.asp., accessed May 12, 2005.

As Bharti's presence in the Indian market grew,
so did the number of relationships it had with

number would need to jump to 40,000 and would
require the hiring of over 2,000 to 3,000 people to
build and maintain them. 18

Bharti had also begun deploying EDGE, a
2.5G GSM-compatible technology that allowed it
to upgrade its services to 3G performance levels.
This was first done in Mumbai and would later be
introduced elsewhere in the network. (See Exhibit 9
for Bharti's mobile footprint as ofmid-2003.)

Bharti's long-distance network used fiber­
optic cables around India. It was present in the
international carrier business through the group's
participation in the i2i undersea cable system­
a joint venture with SingTel. Its international
capacity had been further enhanced by a joint
venture it had entered into with SingTel and 13
other telecom groups for the construction of
SEA-ME-WE4, the Singapore-France submarine
cable.
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EXHIBIT 9 Bhal'li's Cellular Operations in 2003
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Andhra Pradesh

Population 1 76 million
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Chennai

Population1
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Delhi and NCR4

Uttar Pradesh (West) & UUaranchal4

Population 1

Mobile Market Size2

Our Market Share2

Population 1 22 million
Mobile Market Size2 2,299,372
Our Market Share2 48%

Himachal Pradesh

Population 1 6 million
Mobile Market Size2 94,737
Our Market Share2 48%

32 million
762,443
10%

Tamil Nadu & Pondicherry3

Population 1 57 million
Mobile Market Size2 828,906
Our Market Share2 9%

17 million
326,541
27%

25 million
1,246,254
41%

Mumbai

Population 1

Mobile Market Size2
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Gujarat

Population 1
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Kerala

Population 1
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Punjab

Haryana4

Population 1

Mobile Market Size2

Our Market Share2

Population1

Mobile Market Size2

Our Market Share2

Population 1

Mobile Market Size2

Our Market Share2

Maharashtra & Goa3

Population 1

Mobile Market Size2

Our Market Share2

Karnataka

'Population estimiltes arc as per National Census, 200 I and are as of March I. 200 I The population for Uttar Pradesh (WeSI) circle is approximalely 37% oflhe total
population for the stale of Uttar PraJesh.
'Mobik ,ub~nibcrstalislics arc as of July 31, 2003 and arc based on Jata released by COAt. Mobile market SIL:e comprises the 101al number of mobile subscribers of

all the service proviJers in a circle.
'Demographics of Maharashtra amI Tamil Nadu tlo nOl include demographics of state capitals (metros) Mumbai alld Chennai. respectively.
'Demographics of llaryana do not include Faridabad & Gurgaon as they are included in Delhi & NCR. Similarly demographics of UUar PraJesh (Wesl) & Uttaranchal
do not include Noida & Gha7iabad as they arc included in Delhi NCR.

Source: Kri_hna PaleI'll. Tawn Khnnna. and Ingrid Val'ga~, "Bhartl Tele-Venturc~," II BS No. 704-426 (l3o~tun: Harvard 1J1l~IIlC', School l'ubll,llIng. 20m 1. Original

source: company Joclllm:nb.
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There was an inherent conflict of interest in this
approach since the vendors always tried to sell more
equipment, while the operator wanted maximum
coverage and capacity with as little equipment as
possible. A typical network used only 60 percent
to 70 percent of its installed capacity at any point
in time. "What we needed was capacity-erlongs,"
Gupta said. Erlangs were a measure of telecom
traffic. One erlang equaled a circuit that was
occupied for 60 minutes in a busy hour.

Industry practice was to purchase about
30 percent to 40 percent excess capacity in order
to keep one step ahead of customer demand and
to compensate for the estimation error of models
used to predict capacity of different network
configurations. For the telccom operator, that also
meant purchasing more sites, installing electricity
in those sites (generators and air conditioners,
if necessary), hiring staff to maintain the sites
and, of course, installing the telecom equipment
required. For Bharti, in terms of capital assets on
its balance sheet, the 30 percent excess capacity
through 2007 would represent something in the
range of$300 million to $400 million.") Financial
requirements were not Bharti's only concern; there
was also the delay, which the firm could ill-afford
given its rapid growth, between the time that the
need for additional capacity was identified and
the time that the additional capacity could be up
and running. The process of planning, tendering,
financing, purchasing, and installing could take
anywhere from six months to a year.

IT Requirements
Sharti needed an IT network that could scale up
to match the size of the organization it projected
it would become in a few years. "There was the
problem of scalability in our system. With the
very rapid growth, we would soon be making
decisions that could not be altered later on and for
which we might be sorry," Dr. Jai Menon, group
cia for Sharti, explained.

Sharti looked increasingly to its vendors to
provide expertise in integrated systems design.

20 Ibid.

"Our core competency was in operations, not IT
design, and thus we could not do much of the
architecture software and hardware design we
required," said Menon.

Generally speaking, Sharti's IT requirements
fell into one of three categories:

I. The telecom network systems and software.
These specifically related to the basic function­
ing of the telecom connection and switching
system.

2. Customer management information systems that
allowed for the collection of data on customer
use, service quality, and network reliability, and
programs that gave customers access to value­
added services such as ring tones or Java games.

3. Business-support software and hardware archi­
tectures, including internal programs such as
billing, security, user programs, Internet access,
and human resources or financial databases
and systems.

Sharti contracted with ISM, Sun Microsystems,
HP, and Oracle for business-support software and
hardware architectures and customer management
systems. Its IT infrastructure was further
complicated by the fact that it had inherited other
IT systems-frequently incompatible with existing
ones~through acquisitions of telecom operators.
The company had also been forced to look outside
of its established vendors for certain applications
they did not offer, such as fraud management.
Unfortunately, many ofthese arrangements could be
described as "fragmented bubbles of outsourcing,"
as Menon put it. Many were incompatible and
could not be built upon to meet Sharti's anticipated
requirements. As a result, Bharti knew that it was
facing huge up-front investments in IT in order
to get the right architecture in place and ready
to support its growth over the next 10 years. See
Exhibit 10 for marketing information on a Sharti
service offering.

Human Resources Issue
Related to both IT and network development
requirements was the question of human resource
scarcity. With constant growth in the market,



Bharti was finding it more and more difficult
to hire and retain thc bcst and the brightest.
In network development alone, Bharti would
need to hire 2,000-3,000 people to accompany
network development in 2004. As Gupta put it:
"Think of it from the perspective of a talented
IT or telecom guy. Would you rather go work for
one of the world's top multinational firms, large
in size and reputation, or for a local, upcoming
operator like us?"

BIHlrti"s Proposed Dcal

In the folder on the corner of his desk, Gupta had
the proposed outlines ofa two-pronged outsourcing
structure for Bharti and its vendors. Gupta's
strategy included handing over responsibility for
the buildup, maintenance, and servicing of the
telecom network to equipment vendors. Gupta
and his people were talking with Nokia, Siemens,
and Ericsson as potential partners. In addition,
Gupta was planning to outsource the buildup,
maintenance, and servicing of Bharti's core IT
infrastructure to IBM. Other vendors besides
IBM had been considered, but discussions had
gone the farthest with IBM since few IT vendors
had experience handling all of the aspects of the
proposcd deal.

Below are excerpts from each proposal:

Ericsson, Nokia, and Siemens

The vendor will provide Bharti with network
capacity-erlangs-in accordance with Bharti's
projccted erlang requirements in each of the
circles in which Bharti operates and for which
they are responsible according to this agree­
ment. In exchange, Bharti agrees to pay the
vendor a fce according to the amount of erlang
capacity installed. The actual payment for net­
work capacity will be made only when the
capacity is up and running and has been used by
Bharti customers, thereby excluding payment
for unused capacity at any point in time.

Once erlang capacity is installed, ownership
of the assets responsible for producing that
capacity belongs to Bharti. The responsibility
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for maintaining the network in good working
order, however, rests with the equipment sup­
plier under an operations and managemcnt
(0 & M) agreement.

In order to ensure the quality ofBharti's service
to its end customers, network capacity provided
by equipment suppliers will be subject to a
number of quality controls specified in service
level agreements (SLAs). These are measures of
network quality, such as the number of dropped
calls and the number of incomplete calls, that
will be jointly determined by Bharti and the
equipment supplier. [Penalties and rewards
linked fo quality achieved were provided.]

This agreement is to be for an initial period
of three years, subject to renewal by mutual
agreement.

IBM

IBM will provide Bharti with complete and
comprehensive end-to-end management service
for supplying, installing, and managing all of
its hardware and software requirements as con­
cerns the basic IT architecture of the company
and all of the applications needed to operate it.
The outsourcing includes everything from the
computer on the desktop all the way up to the
mainframe but excludes all telecom network­
specific structures and networks. It includes all
internal customer service and all negotiations
with external software and hardware suppliers.
It also includes the maintenance of all hard­
ware and software, including those provided by
other vendors such as security, data warehous­
ing, fraud management, business intclligence,
human resource managemcnt, financial, and
enterprise management systcms and software,
among various others.

In order to ensure the quality ofBharti 's service to
its employees and end customers, IBM services
will be subject to a number of quality controls
specified in the SLAs, such as hotline customer
satisfaction and new application implementation
delays. [/n the Iletwork proposal, a pellalty and
reward mechanism was provided/or.]
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In exchange for these serviccs, Bharti agrces to
pay IBM a share of its revenues. This agrecment
is to last for a period of five years, renewable
for another five years, for a total of 10 years.
The percentage of revenue shared will progres­
sively decline as overall revenue increases.

In discussing the proposals with his vendors,
Gupta made it understood that the Bharti personnel
presently carrying out tasks that would be taken
over by the vendors would be transferred to the
vendor in question. A network manager at Bharti
today, for example, would become an Ericsson,
Nokia, or Siemens employee tomorrow. Should
the proposal be accepted by the vendors, around
270 IT staff and 800 network staff could be
transferred out of Bharti.

Reactions al Bharti

Don Price, the CTO of Bharti's Mobile Services,
was one of the first with whom the new idea
was discussed. He had been in the mobile
telecommunications business from its inception in
the United States with McCaw Communications
and was one of the most experienced CTOs in the
world. He had never seen such an arrangement
before and had expressed serious reservations
about handing over network management and
operations to the vendors. "The vendors may have
access to the world's best technology, but we have
the operating expertise," said Price. He grumbled,
wondering whether "the financial 'eggs' with no
network operations experience thought this one
up. Operations ... it's our bread and butter."

The IT and marketing departments werc
conccrned that software or hardware applications
not supported by IBM would no longer be available.
Would IBM be willing to work fairly with other
vendors, or would the agreement mean that Bharti
would no longer have access to certain creative
new applications" They were also concerned about
the implications the deal would have on the time­
to-market of new IT-based services for customers.
"OK, give the large fundamental innovation to
IBM ... but keep the quick shots in-house!" was
what one senior marketing manager had to say.

Meanwhile, the human resources department
was wondering how they would manage the
transfer of nearly 1,000 staff members. Some
staff might not want to be transferred, or perhaps
the vendors might not want to take them. One
manager worried: "Bharti is a much smaller
company, an Indian company. We have a different
way of working with people-India is not a hire­
and-fire country. The vendors are much bigger,
and they're worldwide companies. The cultures
are different. Our staff identifies itself closely
with Bharti. How are they going to take being
transferred elsewhere?"

Reactions within the company ranks were mild
when compared with comments Gupta received
after presenting thc project to the board of
directors. Many were longtime telccom industry
practitioners, and to them it was difficult to justify
changing from the accepted practices. Gupta had
heard one board member comment, "What makes
you think that Bharti, an upstart in this industry,
could teach the world what to do?" The main
concern expressed by all of the board members
was the risk of excessive dependence upon the
vendors. Gupta recalled the prevailing sentiment
of the board: "You will become their slaves."
In response to their concerns, SingTel-which
was represented on the board-sent a group
of cxperts in to evaluate the project. "Needless
to say, the initial reaction of the board was not
highly supportive-in fact, the general feeling
was negative," explained Gupta.

Vendor Reac1 ions

Initial reactions from vendors were mixed. They
liked the opportunity to do more business with a
major player-Bharti-but they were concerned
with the risks and the need to get "buy-in" from the
top levels in their organization. A major concern
was that they might be stuck with important
investments in network equipment that they made
on behalf of Bharti, in the event that Bharti did
not use the equipment. If Bharti was transferring
the equipment investment risk to the vendors,
what was the upsidc in the deal for them? It
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EXHIBIT lOAn Advertisement for Bharti's Lifetime Service Plan

Source: Airtcl.
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was unlikely that they would be able to increase
equipment prices to cover all the increased risk.

They were also concerned with absorbing
hundreds of Bharti employees. Some of the
vendors had very light organizations that would be
overwhelmed with such a sudden expansion in the
number of employees. Besides the sheer numbers,
there was a question of managing the corporate
cultural mix. "Our cultures, values, and systems
are somewhat different," they fretted.

Of course, there were dangers in not signing
with Bharti. Bharti would be growing very fast
over the next few years. If the vendors turned
down this business now, making it look as if they
were unwilling to take risks in India, they might
later be locked out of lucrative deals not only
with Bharti, but perhaps with other operators as
well. With the impressive growth projected for the
market, most vendors were looking to increase
their operations and their market share in India.
Nokia, for example, had very little business
with Bharti and was behind Ericcson in terms of
market share in India. Ericcson, on the other hand,
was anxious to lock in its position with Bharti,
with which it had been dealing since 1995.

IBM also had concerns about the deal. Although
it was kcen to develop worldwide partncrships
with major clients as per its international "on­
demand" strategy, it had until now not even
envisaged a revenue share arrangement with
a client. If IBM were to take a percentage of
Bharti's revenues in exchange for its equipment
and services, it would have to forecast Bharti's
revenue growth in order to estimate how much it
would get paid over the next 5 to 10 years. Yet the
investments in IT hardware, software, and people
on behalf of Bharti would have to be made by
IBM today. To them, it represented a major and
unfamiliar risk.

Overall, this meant that IBM needed to be
fairly sure of Bharti's future success. Although
it knew from experience that there was a strong
association between a company's success and
the quality of its IT network, IBM could not be
certain that its investment in this project today
would improve Bharti's chances for success in the
future. In fact, IBM's deal with Bharti felt more
like betting on a horse in a race. IBM was hoping
that the signs were right and that Bharti would
gallop to victory.
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Case 2-6

Cisco Systems. Inc.: Implemcnting ERP

A young company growing at annual rates that exceed
50 percent needs to replace the failing operational core
of its mission critical IT systems. To meet the challenge,
the company's managers combine conventional meth­
ods and unorthodox choices, fitting their approach
to the special circumstances in which they find them·
selves. This case describes one of the most successful
large·scale system implementations ever documented,

Pete Solvik, Cisco Systems chief information
officer (Cia), considered the last remaining line
item of his ERP (Enterprise Resource Planning)
implementation budgct. Cisco had a history of
rewarding performance with cash bonuses, but
the amount allocated for rewarding the ERP team,
ovcr $200,000, was unprecedented. To be surc,
thcy had delivered a lot in a time frame that no
one had belicved possible. It had not been easy
either. The team mcmbers, including Solvik,
had taken a risk in joining the project. Rewards
should, and would, bc generous. The size of the
bonus pool, though, made Solvik think: They had
done well, but how well? What had gone right?
What had gone wrong? Given another project of
this magnitude and risk, would they be able to do
it again?

Copyright © 1998 President and Fellows of Harvard
College. Harvard Business School Case 699-022.

Postdoctoral Research Fellow Mark ). Cotteleer prepared
this case under the supervision of Professors Robert
D. Austin and Richard L. Nolan as the basis for class
discussion rather than to illustrate effective or ineffective
management.

Reprinted by permission of Harvard Business School.

a project that laid the technological foundation for the
creation of an IT-enabled industry giant. As you read
the case, consider these questions: What accounted
for the success of this project? What were the most
important things that Cisco managers did right? What
did they do wrong? How did they manage unantici­

pated problems? Was Cisco smart or lucky with its ERP

implementation?

Iliston' of' Cisco

Cisco Systems, Inc., was founded by two Stanford
computer scientists in 1984 and became publicly
traded in 1990. The company's primary product
is the "router," the combination or hardware and
software that acts as a traffic cop on the complex
TCP/lP' networks that make up the Internet
(as well as corporate "intranets"). With the rise
of Internet technologies, demand for Cisco's
products boomed and the company soon began
to dominate its markets. By 1997, its first year
on the Fortune 500, Cisco ranked among the top
five companies in return 011 revenues and return
on assets. (Sec Exhibit I for Cisco's financial
performance.) Only two other companies, Intel
and Microsoft, have ever matched this feat.
Perhaps even more impressive, on July 17, 1998,
just 14 years aftcr being founded, Cisco's market
capitalization passed the $100 billion mark
(15 times 1997 sales). Some industry pundits

1 Transmission Control Protocol and Internet Protocol,
together known as TCP/IP, provided a robust standard for
routing messages between IANs and created the potential
to connect all computers on an ever-larger Wide Area
Network (WAN).
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EXHIBIT 1 Financials and Other Cisco Statistics

Source: 1998 Anrmal Rcpon and 19911 IO-K fonn

Years Ended July 25, 1998 July 26, 1997 July 28, 1996 July 30, 1995

Net sales $8,458,777,00 $6,440,171,00 $4,096,007,00 $2,232,652,00

° ° ° °Income before provisions $2,302,466,00 $1,888,872,00 $1,464,825,00 $737,977,000
for income taxes ° ° °Net income~b, c: $1,350,072,00 $1,048,679,00 $913,324,000 $456,489,000

° °Net income per common $0.84 $0.68 $0.61 $0.32
share (diluted)'
Shares used in per-share 1,608,1 73,000 1,551,039,000 1,490,078,000 1,425,247,000
calculation (diluted)
Total assets $8,916,705,00 $5,451,984,00 $3,630,232,00 $1,991,949,00

° ° ° °Stock price the Friday $65.167 $35.417 $22.833 $12.458
before fiscal year ende
Number of employees' 15,000 11,000 8,782 4,086
Net sales per employee $563,918 $585,470 $466,409 $546,415
Net income per employee $90,005 $95,334 $103,999 $111,720

• I'\C[ incomc and net I1lcome per sitar.: in 1998 IllCludc purchased n:search and dl"\dopnlcnl cxpcnSl."S of$94 million alld rcali:r.cd gains on the ...11<,: of'l minoril) Slod.
in\'c,<,lmclII of $5 lIulhon. I'ro forma net Income and dilmcd oct income per share. excluding lh~ nonrl"Curring ih:m~ 11<1 ofl:l\. \\ould h:l\c 0...'('11 S1.8711.988.000 and
S 1.17, rc5pccliH:ly.
bin 1997. net income 111ld nctll1COlnC per slmrc include purchased research and dClclopmenl e~pen:><."'S ofS508 111IIhon and realized gains on the ~ale ofa Illrnonty
~Iock inVCSlnlCnl of $153 million. Pro forma nCI income and dilUled 11el II1C11mc per share. excludll1g IheS(.' nonrecurring itelm ncr of tax. would hal e been
$ IAI3.S93.(){)() and $0,91 respcctively.
, In 1995. ncl income and nct income pcr ,hare llIc1udc purcha,ed re,e<lrch and dcvelopmenl cxpcn~cs ofS96 million. I'ro forma ncl income and diltlled IICI II1COI11<:
per share. CXClllding these nonrecurring itcms ncl of ta,. \\'ould have been $515.723.{){){) and $0,36. respeclively.
d Rcnel'ts thc lhrce-for-cwo slock ,plil cllcc!1lc Scplcmocr 1998.
, Slock 11rICCS rctkcl a twu..·for·one splil 1'1l\:Clilc Fcbruary 1996. a lhrce·for-l\\o splil elTcclive NO\l'mher 1997. ami a Ilm.'C-for-lwo split ctl"cctivc September 19')~.

r NUlllocr of employee.. W:lS taken from respective 10-K forms.

predicted that Cisco would be the third dominant
company-joining Microsoft and Intel-to shape
the digital revolution.

Don Valentine, partner of Sequoia Capital and
vice chairman of the board of Cisco,' was the first
to invest in Cisco; he took a chance all the young
company when other venture capitalists were
more cautious. One way Valentine protected his
$2.5 million initial investment was by reserving
the right to bring in professional management
when he deemed it appropriate.

2 Don Valentine was previously the outside executive
chairman of the board of Cisco. Cisco has maintained its
chairman of the board as an outside director. Currently,
John Morgridge serves as an outside director and
chairman of the board.

In 1988, Valentine hired John Morgridge as
CEO. Morgridge, an experienced executive in the
computer industry, immediately began to build a
profcssional managcment team. This team soon
clashed with the founders and, after Cisco's initial
public olTering in 1990, both founders sold all of
their stock and left the company. This departure
left Morgridge free to continue his plans to install
an extrcmely disciplined management structure.

Morgridge believed that many Silicon Valley
firms decentralized too quickly and did not
appreciate the proven ability of the functional
organization to grow without sacrificing control.
Accordingly, Morgridge maintained a centralized
functional organization. While product marketing
and R&D were decentralized into three "Lines of



Business" (Enterprise, Small/Medium Business,
and Service Provider), the manufacturing, customer
support, finance, human resources, IT, and sales
organizations remained centralized.

Ilislon' of iT at Cisco

Pete Solvik joined Cisco in January 1993 as
the company's CIO. At the time, Cisco was a
$500 million company running a UNIX-based
software package to support its core transaction
processing. The functional areas supported by the
package included financial, manufacturing, and
order entry systems. Cisco was "far and away"
the biggest customer of the software vendor that
supported the application.' Solvik's experience
and the company's significant growth prospects
convinced him that Cisco needcd a change.

We wanted 10 grow to $5 billion-plus. The application

didn't provide the degree of redundancy. reliability.

and maintainability we needed. We weren't able 10

make changes 10 the application to meet our business

needs anymore. It had become too much spaghclti, too

customized. The software vendor did offer [an upgraded

version], but when we looked at it we thought "by lhe time

we're done our systems will be more reliable and have

higher redundancy but it will still be a package lor $300

million companies and wc're a $1 billion dollar company."

Solvik's initial inclination was to avoid an ERP
solution. Instead, he planned to let each functional
area make its own decision regarding the applica­
tion and timing of its move. Keeping with Cisco's
strong tradition of standardization, however, all
functional areas would be required to use common
architecture and databases. This approach was
consistent with the organizational and budgetary
structures that Solvik had installed upon his arrivaL
Solvik felt strongly that budgetary decisions on
IT expenditures be made by functional areas
while the IT organization reported directly to him.
Solvik's objection to ERr solutions was also born
out of concerns about the types of "megaprojects"
that ERP implementations often became.

l Most customers of the software vendors ranged from
$50 million to $250 million in revenue.
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A DE'fining .\10111t'ltt

In the following year, little progrcss was made.
Randy Pond, a director in manufacturing' and
eventual coleader of the project, described the
dilemma facing the functional areas in late 1993:

Wc knew we were in trouble if we did not do something.

Anything wc did would just run over the legacy systems

we had in place. It lurned into an cffort to constantly

band-aid our existing systems. None of us were

individually going to go out and buy a package.... The

disruption to the business for me 10 go to the board and

say "Okay. manufacturing wants to spend $5 or S6 million

to buy a package and by the way it will take a year or

more to get in ..." was too much to justify. None of us

was going to throw out the legacies and do something big.

The systems replacement difficulties of functional
areas perpetuated the deterioration of Cisco's
legacy environment. Incremental modification
continued while the company sustained an 80
percent annual growth rate. Systems outages
became routine. Product shortcomings exacerbated
the difficulties of recovering from outages.

Finally, in January of 1994, Cisco's legacy
environment failed so dramatically that the
shortcomings of the existing systems could no
longer be ignored. An unauthorized method
for accessing the core application database-a
workaround that was itsel f motivated by the
inability ofthc system to perform-malfunctioned,
corrupting Cisco's central database. As a result,
the company was largely shut down for two days.

Cisco's struggle to recover from this major
shutdown brought home the fact that the company's
systems were on the brink of total failure. Solvik,
Pond, and a number of other Cisco managers came
to the conclusion that the autonomous approach
to systems replacement they had adopted was not
going to be sufficient An alternative approach
was needed. Solvik described what they did:

We said. "wc can't wait casually by while Ordcr Entry,

Finance, and Manufacturing go out and make three

4 Subsequent to the implementation, Randy Pond was
promoted to the vice president level in manufacturing at

Cisco.
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separate decisions."' It would take 100 long 10 gel those

applications in place. \Ve needed to take fastcr action.

At that point we got sponsorship from the SVP of

Manuracturing. Carl Redfield. He was with Digital

before Cisco. in PC manufacturing. He took the lead

and said "OK. let's get on with thi.... . let's start from

thc manufacturing perspccti\'c. and see irwe can gct

the Order Entry and Financial groups in the company

interested in doing a single integrated replacement or all

the applicmions. instead of taking a longer time doing

separate projects:' And so in February. about a month

ancr the [company shutdown]. we went about putting

togelher a le<ltn 10 do <In imesligation to replace the

application.

Redfield understood, from previous large­
scale implementation experiences at Digital, how
"monolithic" IT projects could take on lives of
their own. He echoed Solvik's concerns about
project size and had strong views about how Cisco
should approach a large implementation project.

I kncw we wanted to do Ihis quickly. We were not going

to do a phased implementation; we would do il all al

oncc. We were nOI going 10 allow a lot of cuslornization

either. There is a tendency in MRP systellls~ for people

to want the system to mirror their method of operation

instead ofn:lraining people to do things the way the

system intended them. This takes a lot longer. Also. we

wanted 10 create a schedule thai was doablt': and make it a

priority in the eompuny as opposed to a second tier kind

of effort.

Selectillg WI I<:HP Produ('(

Cisco's management team realized that
implementing to meet business needs would
require heavy involvement from the business
community. This could not be an IT-only initiativc.
It was critically important to get the very best
people they could find. Solvik elaborated: "Our
orientation in pulling people out of their jobs [to
work on the project] was if it was easy then we

5 MRP represents a class of systems, often thought of as
predecessors of ERP, that focus on planning the material
requirements for production. Forecast or actual demand
is fed to MRP either manually or from other types of
systems. MRP functionality is embedded in the offerings of
all leading ERP vendors.

wcrc picking the wrong people. We pulled peoplc
out that the busincss absolutely did not want to
give up."

Consistent with the need for a strong Cisco
team, the company would also need strong part­
ners. Solvik and Redfield felt it was particularly
important to work with an integration partner that
could assist in both the selection and implementa­
tion of whichever solution the company chose.
Great technical skills and business knowledge
were a prerequisite. Solvik explained the choice
of KPMG as the integration partner:

KPMG came in and saw an opportunity to really build

a business around putting in these applications. They

also saw this as kind of a defining opportunity. 10 work

with liS on Ihis project. As opposed 10 some other firms

that wanted 10 bring in a 101 of"grecnies:' KPMG was

building a practice of people that were very experienced

in the industry. For instance, Ihe program manager thaI

they put on Ihe job. Mark Lee, had been director of IT

for a company in Texas that had put in various parts of an

ERP system.

With KPMG on board, the team of about
20 people turned to the software market with
a multipronged approach for identifying thc
best software packages. The team's strategy
was to build as much knowledge as possible by
leveraging the experiences of others. They asked
large corporations and the "Big Six" accounting
firms what they knew. They also tapped research
sources such as the Gartner Group.6 By orienting
the sclcction process to what people werc actually
using and continuing to emphasize decision
speed, Cisco narrowed the field to five packages
within two days. After a week of evaluating the
packages at a high level, the team decided on
two prime candidates, Oracle and another major
player in the ERP market. Pond recalled that size
was an issue in the selection. "We decided that
we should not put Cisco's future in the hands of
a company that was significantly smaller than we
were."

6 The Gartner Group is a leading industry resource for
information on ERP and other information systems and
manufacturing related research.



The team spent 10 days writing a request for
proposals (RFP) to send to the vendors. Vendors
were given two weeks to respond. While vendors
prepared their responses, the Cisco team continued
its "due diligence" by visiting a series of reference
clients offered hy each vendor. Following Cisco's
analysis of the RFP responses, each vendor was
invited in for a three-day software demonstration
and asked to show how their package could meet
Cisco's infonnation processing requirements.
Cisco provided sample data, while vendors
illustrated how key requirements were met (or not
met) by the software.

Selection of Oracle was based on a variety of
factors. Redfield described three of the major
decision points:

First. this project was being driven prclty strongly by

manufacturing and Oracle had a better manufacturing

capability than the other vendor. Second, they made a

number of promises regarding the long-term development

of functionality in the package.' The other pnrt of it was

the flexibility alTered by Oraclc's being close by,X

Cisco also had reason to believe that Oracle
was particularly motivated to make the project a
success. Pond provided his impression of Oracle's
situation: "Oracle wanted this win badly. We
ended up getting a super deal. There are, however,
a lot of strings attached. We do references,
allow site visits and in general talk to many
companies that are involved in making this
decision." The Cisco project would be the first
major implementation of a new release of the
Oracle ERP product. Oracle was touting the new
version as having major improvements in support
of manufacturing. A successful implementation
at Cisco would launch the new release on a very
favorable trajectory.

From inception to final selection, the Cisco
tcam had spent 75 days. The final choice was

7 Redfield later noted that not all of these promises
were met in the time frame agreed to during contract
negotiations.

8 Oracle and Cisco world headquarters are both located
near San Jose, CA, apprOXimately 20 miles from each
other.
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team-based. Solvik described how thc decision
was made and presented to the vendors:

The team internally made the choice and informed

the vendors. There was no major process we had to go

through with management to "approvc" the selection.

Wejusl said "Oracle, you won, [other vendor] you lost."

Then we went on to contract negotialions with Oracle

and putting a proposal together for our board of directors.

The focus immediately turned 10 issues of how long the

project would take, and how much it would cos\. The

team decided "yes, we will do this and we ought to go

forward with the project." So now at thc very end of April

we were putting the whole plan together.

Going to the Board

Before going to the board for approval, the team
needed to answer two very important questions:
How much would it cost and how long would it
take? They knew their executives were worried that
a big project might spin out of control and deliver
substandard results. Despite the risks, the team
took a pragmatic approach to estimating project
requirements. Solvik described the process:

Our quarters go August to October, November 10 January,

February to April, and May to July.') So right here on May

1, beginning of the fourth quarter, we are asking "how

long should it take to do a project to repbce all ofour core

systems?" This is truly how it went. We said "YOll know we

can't implement in the fourth quarter. The auditors will have

a complete cow." lfit takes a year we will be implementing

fourth quarter. and that won't work. We thought it really

should take 15 months, July or August a year later. Torn

Herbert, the program manager, said there's no way we are

going to take 15 1110nths to get this done. That's ridiculous.

So we started going in the opposite direction and said wcll

can we do it in five months? That just didn't seem right.

Understand we did not have a scope yet. In the end we

basically SCllled that we wanted to go live at the beginning

ofQ3, so we would be completely stable for Q4.

That took care ofsetting a target date. (See Exhibit
2 for a summary of milestone ERP implementation
dates.) Next came the task of estimating a project
budget. Once again, Cisco was aggressive: <lAfter
we set a date, we estimated budgets. We put this

9 Cisco's financial year end is July 31,
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EXHIBIT 2 Summary of Milestone ERP Implementation Dates

Source: Ci,co I,RI' Sh:ering Comllllh:C Report Oclober 20. 1994

Project Kickoff
Prototype Setup Complete
Implementation Team Training
Process, Key Data, Modification Designs Complete
Functional Process Approval
Hardware Benchmark and Capacity Plan Validated
Critical Interfaces, Modifications, and Reports Complete
Procedures and End·User Documentation Complete
Conference Room Pilot Complete-Go/No Go Decision
End·User Training Beings
Data Conversion Complete
Go Live!

June 2, 1994
July 22, 1994
July 31, 1994
August 31,1994
September 30, 1994
October 15, 1994
December 1, 1994
December 16, 1994
December 22, 1994
January 3, 1995
January 27, 1995
January 30, 1995

whole thing together without really being that far
into this program. Wc just looked at how much
it touched" (Pete Solvik). Instead of developing
a formal busincss case (i.c., a financial analysis)
to demonstrate the impact that the project would
have on the company, the team chose to focus on
the issues that had sparked the analysis in the first
place. Tn Solvik's vicw, Cisco had little choice but to
move. He explained his approach to the situation:

We said that we had this big outage ill January. That we

were the biggest customcr ofour current sollware vendor

and that the vendor was being bought by anothcr company.

It was unclear who was going to support our existing

systems and wc nccded to do something. Thc reliability. the

scalability. and the modifillhility of our current applications

would nOl support our anticipated fulUrc growth. We

nceded cither upgrades to the ncw version of Ihe current

applicalion or we needed 10 replace it If we replaced it, we

could either do it in parts or do it as a whole. We cvalualCd

those three altenmtives, talked about the pros and cons of

each alternative, and recommended that we replace our

systems, big-bang, with one ERP solution. We commilled

to do it in nine months for S15 million for the whole thing.

Although Cisco was, to somc extent, compelled
to implement ERP, proceeding without a formal
economic justification was also a matter of
managemcnt philosophy. As Redfield put it:

You dOll'lllpproach this kind of thing from a justification

pcrspective. Costllvoidance is not an appropriate way to

look al il. You rcally need to look at it like "Hey, we arc

going 10 do business this way:' You are institulionali,o::ing a

business model for yOllr organization.

At $15 million, the project would constitutc
the single largest capital project ever approved
by the company. (See Exhibit 3 for a breakdown
of projcct costs.) Members of the team preparccL
with somc trepidation, to take this number to
senior management. The first meeting with CEO
Morgridge did nothing to alleviate their concerns.
Pond described the meeting with Morgridgc this
way:

Pctc Solvik, Tom Herbert. and I took the proposal to

Morgridge lind the reaction was pretty interesting. He

made the comment ··you know, careers arc lost over much

less money than this:' Pete and I were as white as a sheet

of paper. We knew that ifwe failed that we were going

to get shot. Failure is nOI something the business took to

'....ell. especially with this kind of money.

But Morgridge okayed taking the project proposal
to the board. Unfortunately for Pond and Solvik,
the reception was not much warmer there. Pond
described what happened:

Before we even gctthe first slide up I hear the chairman

spcllking from the hack oflhe room. He says. "Ilow much?'"
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Building tlw Implemelltation Team
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made based on KPMG's performance through
the software selection process, and the firm's
continued commitment to staff the project with its
most seasoned personnel.

Proceeding with implementation also meant that
the team had to expand from its core 20 members to
about 100, representing a cross-section of Cisco's
business community. t 1 Again, the team sought only
the very best for inclusion on the project. One
of the rules of engagement for those working on
the implementation was that it was short term in
duration and did not represent a career change for
those involved. The effort was framed to those who
would work on it as a challenge, a "throw down the
gauntlet sort of thing." By this time, getting people
to work on the team was not a problem. Elizabeth
Fee, an implementation team recruit, describes how
the assignment was viewed: "They hand picked the
best and the brightest for this team. To each person
it was a career advancement possibility. People did
it because it was something different, it was THE
opportunity."

Team members from across Cisco were placed
onto one of five "tracks" (process area teams).
Each track had a Cisco information systems
leader, a Cisco business leader, business and IT
consultants from either KPMG or Oracle, and
additional personnel from the business as team
members (see Exhibit 4 for a diagram of Cisco's
ERP team structure). Tracks were managed from
a "Project Management Office" which included
Cisco's Business Project manager, Tom Herbert,
and Mark Lee, the KPMG Project manager.

Sitting atop the entire project management
structure was an Executive Steering Committee
comprised of the VP of Manufacturing, the VP
of Customer Advocacy, the Corporate Controller,
Solvik, Oracle's senior VP of Applications, and
the partner-in-charge of West Coast Consulting for
KPMG. The presence on the steering committee
of such high-level executives from Oracle and
KPMG was indicative of the importance these
organizations placed on the project's success.

\I Total employment at Cisco was estimated at the time to
be 2,500 people.
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Breakdown of Implementation Costs for
Cisco ERI) Implementation

Hardware
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There were and the board ended up approving
the project. 'o In the weeks and months following
the meeting, Morgridge did his part by making
it clear to the rest of Cisco that the ERP project
was a priority. The project emerged as one of
the company's top seven goals for the year.
"Everybody in the company knew this was
happening and it was a priority for the business"
Pond explained.

I said [ was getting to it and he responded: "[ hate surprises.

Just put the slide up right now." After I put it up he said "Oh

my God there better be a lot of good slides..

With board approval in hand, the core ERP team
lost no time in setting lip a structure for the
implementation. One of their first acts was to
extend Cisco's relationship with KPMG through
the end of the implementation. This decision was

10 Pond adds that the cause for approval was aided by
the fact that the legacy systems crashed on the day of
the board meeting. "The day of the meeting [the legacy
system] went down. We were able to walk into the
board meeting and say, 'It's down again,' It was really a
compelling story."

141;;.

., The projcct budge! estimate did not include cstimmes oflhe cost of Ciseo
personnel tilllc beyond some members of the core tcmll

Software
16lfr

EXHIBIT 3 Breakdown of Implementation Costs
for Cisco ERP Implementationa
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EXHIBIT 4 Cisco ERP Implementation Team Structure

Source: COnl~n) doculllcnb

Cisco ERP Implementation Team Structure

J!xcculi,·c Sll-ering
COI1l!llinec

Program Management
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Bu~ine~~ L.ead Busme'l. Lead 8u~iness Lead ITlcad IT Lead

IT Lead IT Lead IT Lead Bu~il}c"'s COf1sult;ml~ IT Con~ultanl~
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The ERP team's strategy for using the Steering
Committee was to empower thcm in specific ways
while relieving them of the nccd to intervene
directly in the management of the project. The
committee's rolc was to provide high-Icvcl
sponsorship for thc project, to ensure visibility,
and to motivate the team. The team aimed to make
steering committee meetings celebratory events.
To ensure this, they focused on addressing steering
committee member's questions before meetings.

IlIlpletllentillg Oracle

The team's implementation strategy employed a
development technique referred to as "rapid iterative
prototyping." Using this approach, team mcmbers
broke the implementation into a SCI;CS ofphases called
"Conference Room Pilots" (CRP). The purpose of
each CRP was to build on previous work to dcvelop
a deeper understanding of ti,e software and how it
functioned within the business environment.

CRPO
The first CRr (CRPO) began with training the
implcmentation lcam and setting up the technical

environment. Here the team worked in two parallel
efforts. The first effort focused on getting thc
team trained on the Oracle applications. Cisco
directed Oracle to compress its normal five­
day training classes into two 16-hour days. 1n a
two-weck period the majority of team members
participated in this "immersion" training for the
entire application suite. While this was happening,
a small "tiger team" was engaged in the second
effort, getting the applications up and running.

Following training and setup of the system, the
core team met in a session designed to quickly
configure the Oracle package. Team members from
all arcas of the company were "locked" together
in an off-site meeting to discuss and dccide on the
appropriate setting for thc hundreds of paramctcrs
embeddcd within the software. Team members were
joined by specialists from Oracle and KPMG. Solvik
described the experience, its intensity, and results:

There arc all these conllgumblc options on how arc you

going to run the systems. You SCi literally hundreds of

p<'lramctcrs in these applications. So we weill off-site two
days. 40 people. and cvcrylxxly's homework as!!iignmcllt

for Ihal off-site meeting, maybe three or four weeks into

the project allhis siage. WllS 10 come in with <\n 80-20



reeOlmllClldation Oil ho\\ to configure the system. We

met all day and into Ihc night for two days. going down

to the "nth-degrec" on hO\\ we ""ere going to make this

thing run for us. Oracle cxperts. with KPMG expcns. wilh

Cisco business people. Cisco IT pcople, let's tnlk about

GL. let's talk abollt Chart ofAccounts. talk about this and

talk about that. I call illhe I percent effort that £a\c us 80

JX=rcent accuracy on how wc would run Ihis applicalion. as

opposed to a typical ERP approach. where you go off for

six months. and overanalyze it to death. We had Ihis thrcc

to four wecks into the project and we ended up being about

80 percent accurate in terms of how we could do this.

One week after this meeting the team completed
CRPO with a demonstration of the software's
capacity to take a Cisco order all the way through
the company's business process (Quote-to-Cash).

An important realization coming out of CRPO
was that Cisco would not be able to adhere to
one of its early goals for the implementation-to
avoid modification of the ERP software. Avoiding
modification was important because changes tend
to be firm specific and make migration to future
application releases difficult and time consuming.
The team's experiences during the first phase of
thc project indicated that without a significant
number of changes thc software would not be
able to cffectively support the company. By the
time one month had passed, it was clear that some
changes would be required. Within two months
after that it became clear that some of the changes
would be substantiaL

eRPl
Building on the lessons learned in CRPO, the
implementation team immediately embarked on
CRP 1. With the team now fully staffed up, the goal
of this phase of the project was for each track to
make the system work within their specific area.
As in earlier work, the cmphasis was on getting the
system to accommodatc Cisco processes without
modification. During eRP I, team members
gcnerated detailcd scripts that documented the
purpose for and procedures used to complete a
process (see Exhibit 5 for a sample business process
script). In order to ensure that all contingencies
were accounted for, business process prototype
tracking sheets were developed (see Exhibit 6 for
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a sample prototype tracking sheet). In contrast to
CRPO, team members carefully documented the
issues they ran across during their modeling. Issues
were addressed in weekly three-hour meetings held
by the Program Management Office. During these
meetings the track leaders from each area worked
together to resolve the issues and push the project
forward. Modeling during this phase confirmed
the concerns about the software. There were huge
numbers of business processes that the software
could not support.

The implementation team's response to the gaps
found in the system was to develop a means for
categorizing and evaluating each one individually.
"All modification requests were classified as
Red, Yellow, or Oreen. Each one went to the track
leads, and anything that was a Red had to go
to the Steering Committee for approvaL" There
were few Reds (see Exhibit 7 for list of "Red"
modifications). In the end, 30 developers were
needed for three months to modi Fy Oracle to
support the business." Elizabeth Fee described
the process.

When wc realized we were not going to be able to go live

"vnnilla," we began to work on our modificntion stratcgy.

The months of July and Augusl were focused on whieh

modifications were wc going 10 do? What's real and

what's not. In some eases the user would be saying "you

know, the dalc used to be the first thing you type and in

Oracle it's the fourth." In other cases it was the realization

that we would have to hire 100 people on the shop Ooor

10 opcn and close work orders if we did not figure alii a

way 10 automate it.

12 When designing the modifications required for the
system, Cisco made a concerted effort to stay "out of
the core application code." "Core" code is the central
programming logic on which application processing is
based. Core code modifications are often not supported
by the software vendor and can complicate a firm's
ability to upgrade existing software with new releases.
In Cisco's case, most modifications avoided touching the
core code, relying instead on the addition of database
fields and technically simple screen changes. In those
cases where the core code was altered (usually to bypass
certain processing), Cisco personnel worked with Oracle
consultants and software engineers to identify appropriate
changes. In several cases, Cisco modifications were later
incorporated into Oracle's core product.
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EXHIBIT 5 Sample Business Process Script

Soorce: CISCO.

ATP Process
Scope: This process will define how the Available To Promise (ATP) process will work. This process will
include how to enter information into the AlP, how to maintain AlP, how to access AlP information,
and how the information should be used.

Policy:

All Sales Orders will be assigned as scheduled ship date based upon ATP dates
Master Scheduling will maintain ATP information
Request Date will be left blank if customer did not specify a request date
Schedule date will be entered one week out from today's date

Process for Order Scheduling:
CS Rep

1. Enter Order per Order Entry Process
2. Input Customer Request Date per Order Entry Process
3. If Order is Government Rated or Express complete order line items per Order Entry Process
Order Entry Process

a. After Booking of order, Hit Page Down
b. Choose Order ... (Order Action Quick Pick)
c. Choose ATP Inquiry Order
d. When complete, hit page down again
e. Choose View Schedule Results
f. If ATP date matched Scheduled date and no failure reasons are listed below, go to step g. If errors

exist, order must be scheduled into Group Available date or have parameters changed in order
g. Choose page down again and select Choose Order ...
h. Choose Demand Order. System will state scheduling complete

4. If order does not follow above, Book the order per the Order Entry Process
a. Order will be submitted to Demand Interface automatically
b. If date is available, order will interface
c. If date is not available order will remain in eligible status after demand interface has run.

Order Scheduler
5. Run Process Exception Report (\Navigate Other Report Run)

a. Choose Report under Type
b. Choose Process Exception Report
c. Choose Demand Interface for Program Name
d. Choose date range for order rejects
e. Submit report (F5)

6. Run On-Line AlP process to determine first available date for order to ship
a. Go into the Order (\Navigate Orders Enter)
b. Query to bring up order that failed scheduling
c. Hit page down key
d. Choose Order ... (Order Action Quick Pick)
e. Choose ATP Inquiry Order
f. Choose View Schedule Results
g. If ATP date matched Scheduled data and no failure reasons are listed below, go to step h. If errors

exist, order must be scheduled into Group Available Date or have parameters changed in order
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EXHIBIT 5 Sample Business Process Script (Colltilluetl)

h. Choose page down again and select Choose Order ...
i. Choose Demand Order: System will state scheduling complete

ATP System Issues

1. Report for Process Exception currently requires the Demand interface Concurrent Manager 10 to
be used (due to bug).

2. Table read by Demand Interface is never purged or cleaned up. As a result, records of failure will
not be purged after success has occurred. Need to clear the Demand Interface table prior to each
run somehow.

3. Process Exception Report will need to sort by Order Request Date
4. Modifications to default promise date from the schedule date after Demand Interface has occurred

once. Future changes to schedule date should not affect Request Date.

ATP Process Issues

1. Who will own the decision to use product from another demand class? Under what guidelines?
2. Who will determine which orders will slip out in order to add an order to an ATP date' Under

what guidelines?
3. How can we guarantee that when Master Scheduling increases an AT?, that the order that required

that date receives it? (Hand-off issues)
4. How will DOA orders work so that they are shipped ASAP?
S. Should Customer Services be allowed to use the Buffer (DO NOT USE) demand class for any

reservations?
6. What are exact definitions of promise date, schedule date, and request date? How will they be populated?
7. How to control the use of Master Scheduling? Do Not Use/Buffer Demand Class?

Commentary: Process Issue Number 1
Responsibility for this lies entirely within Customer Service Organization for demand classes that service
customer segments. CS not allowed to move available quantity from Non·Revenue demand class without
an approval from Master Scheduling (to avoid impacting the revenue plan) or from the Buffer Demand Class.

Commentary: Process Issue Number 2
Open Issue: CS to own resolution on this.

Commentary: Process Issue Number 3
Master Scheduling will change the demand class on the order and online interface of the order if the
product is available to avoid confusing communication issues (to be tested in Conference Room pilot).

Commentary: Process Issue Number 5
Elizabeth and Kevin will work on this with Master Scheduling to determine best way to handle.

Commentary: Process Issue Number 6
No.

Commentary: Process Issue Number 7
Request date is customer's requested ship from Cisco date. Promise date is the date that Cisco has
committed to ship the order to the customer. Schedule Date is the date used by Manufacturing to
assign ATP and to notify CS of changes to the production date once an order has been missed.
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EXHIBIT 6 Sample Prototype Tracking Sheet

Source: Ci~co.

A B C D E F

1 Application Type Related Required Comments Status
2 Modules
3 Financials &: General ledger
4 System Setup
S Accounting Flexfield Structure Flexfield All Yes 5 segments Done
6 Value set and values-Company Flexfield All Yes 3 digit Done
7 Value set and values-Department Flexfield All Yes 6 digit Done
8 Value set and values-Account Flexfield All Yes 5 digit Done
9 Value set and values-Project Flexfield All Yes 4 digit Done
10 Value set and values-Product Flexfield All Yes 3 digit Done

" Calendar period types Accounting All 4-4-5 Done
calendar

12 Calendar periods Accounting All Done
13 Currencies Accounting All USD Done
14 Sets of books Accounting All 14 sets of Done

books
15 Functional Setup
16 Account Hierarchies and Rollup Accounting All Ongoing

Groups
17 Cross validation rules Accounting All
18 Security rules Accounting All
19 Shorthand aliases Accounting All
20 Suspense accounts and Accounting All Done

Intercompany accounts
21 Statistical units of measure Accounting All Done
22 Accounting flexfield combination Accounting All
23 Daily conversion rate types Translation All Done
24 Rates Translation All
25 Summary accounts and Summary GL

templates
26 JE sources and categories IE GL Yes Done
27 Functional Test Cases
28 Manual journal entries JE GL
29 Recurring journal entries JE GL
30 Mass Allocation formulae-Rent IE GL

allocation
31 Reversing journal entries IE GL
32 Journal import IE GL
33 Online inquiry Inquiry GL
34 Translation Translation GL
35 Define budget and budget Budget GL

organization
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EXHIBIT 7 Cisco ERP Implementation List of"l~ed" Modification

Packout:

• Creates a "traveller" (i.e., a list of items to be configured) for build purposes, queues travellers by
production cell so that each cell can print its own documentation (and not some other cell's) on
demand.

• At the time the carton is being filled, allows barcode scanning to record contents of each box.
Assigns a box tracking number and prompts for product serial number entry. Serial numbers are
stored for future use and to prevent issuance of duplicates.

• Backflushes inventory from the system when the carton is closed.
• Determines if the box is ready for shipment or waiting for consolidation with other boxes and

routes it to correct shipping location. If box is ready for shipment, it is released. If box is ready for
consolidation the carton is tracked through its receipt at a consolidation center.

• Identifies last box in a ship set (delivery set) as it is received at a consolidation center and flags
personnel to prepare the shipment.

Canada:

• Created a separate installation of the General Ledger and Accounts Payables with a separate set of
books and separate currency.

• Allows transfer of data for Cisco General Ledger consolidation.

Product Configurator:

• Enabled Cisco to input "rules" regarding orderability (physical and technical constraints on ordering)
in a logical fashion rather than through code.

• Tied to Order Entry-as an order is booked, the order is validated against the configurator.

Of Form:

• Altered process for translating discounts from major order lines to subsidiary lines. Also changes
manner in which pricing information is loaded into Oracle.

• Created the ability to allow for landed cost data to be entered on an order.
• Created the ability to allow for multinational orders-where the billing location is in the United

States but the shipment is out of the United States.
• Added new fields to capture additional sales order data.
• Added a trigger at bookings to call the configurator.

Net Change Bookings:

• Creates information "synopsis" of the bookings on a daily basis.
• Creates a log of all order activity (plus or minus), which then is used by multiple other systems for

reporting.
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Discovery of the need to modify Oracle led to some
unplanned changes in the project plan and budget.
In addition to the identification of required modifi­
cations, the implementation team also determined
that the Oracle package could not be adequately
aligned with the after sales support needs of the
company As a result, the team embarked on a
concurrent effort to evaluate and select a service
support package. The package was selected and
implemented on a schedule that matched the over­
all implementation schedule. Cisco planned to go
live on both packages on the same day.

CRP2 and CRP3
As CRP I turned into CRP2, and summer
turned into fall, the implementation team found
itself in the thickest, most difficult part of the
implementation. Project scope had expanded to
include major modifications and a new after sales
support package. One other major scope change
also loomed. Because the downstream impacts
of the project were much greater than expected,
the team decided to tackle some larger technical
issues. Whereas before, systems had tended to
communicate directly with one another (i.e.,
"point to point"), a new approach would now be
employed in which all data communication would
take place via a "data warehouse." Utilization
of a data warehouse would allow all of Cisco's
applications to access a single source for their
information needs.

The scope changes meant further shifts in the
utilization of Cisco's resources, especially for
the company's IDO-person IT department. The
technical nature ofmost ofthe scope changes meant
that this group bore most of the responsibility for
the project additions. Solvik described the result:

Basically all the rest of the IT group started decommilting

from their other projects. Thcy said, "we have to spend

our time just absorbing the fact that the core systems in

the company arc changing. We arc needing to divert more

and more energy. and more ,md more resources towards

the project." IT did nothing else that year. We also decided

not to convert any history as part of this project. Instead

the data warehouse group created the capability to report

historical and future in an integrated data conversion. We

renumbered Ollr customers; we renumbered our products:

and we changed our bill-of-materials structure. We

changed fundamentally all ofour underlying data in the

company. and the data warehouse became the bridging

system that would span history and future together.

By the end of CRP2, the first round of
modifications was in place and running. During
this time the implementation team continued to
deepen its understanding of the Oracle and Service
packages and to determine how to best make them
work for Cisco. The final goal of CRP2 was
to begin testing the system, both hardware and
software, to see how well it would stand up to the
processing load and transaction volumes required
to run Cisco's growing business.

CRP3 's focus was on testing the full system and
assessing the company's readiness to "go live." A
final test was conducted with a full complement
of users to see how the system would perform,
front to back, with a full transaction load. The
implementation team executed these tests by
capturing a full day's worth of actual business
data and "rerunning" it on a Saturday in January.
Team members watched as each track, in turn,
executed a simulated day's worth of work. With
this test completed to the entire team's satisfaction,
everyone felt ready for cutover in February. Pond
described the ceremony that concluded CRP3:

At the end ofeRP3 each one of the functionallcads

presented their piece of the process and said "yes or no"

on whether they were ready to go. We did each of them

separately and then put everyone in the same room and

made them nod their heads and say "we should go." .

And then we turned the damn thing on.

Cutting Over to the Oracle

... [After cutover] 1wouldn't say the company hit the

wall, but I would say we had major day to day challenges

that needed to be solved quickly to avoid significant

impact to the company. For example, our on-time ship.

shipping on the date we commit to the customer, fell from

95 percent to about 75 percent; it was still notmiserablc

but it was not good.

Pete Soll'ik



The initial success of Cisco's cutover to Oracle
was, to say the least, something less than what
was expected. Overall business performance
plummeted as users attempted to deal with a new
system that proved to be disturbingly unstable.
On average, the system went down nearly once
a day. The primary problem, as it turned out,
was with the hardware architecture and sizing.
Ordinarily correcting the deficiency would have
required the purchase of additional hardware,
thus increasing the total project expenditure.
But Cisco had asked for, and gotten, an unusual
contract from the hardware vendor. In their
contract Cisco purchased equipment based on
a promised capability rather than a specific
configuration. As a result, the onus for fixing the
hardware performance problems fell completely
on the hardware vendor.

A second problem had to do with the ability of
the software itself to handle the transaction volume
required in the Cisco cnvironment. The design of
the application exacerbated hardware problems
by inefficiently processing common tasks. In
retrospect, it was clear where the company had
gone wrong in its final testing of the systcm. As
Pond put it: "Somc things were seriously broken
at big data volumes, and we have a huge
database. Our mistake was that we did not test the
system with a big enough database attached to it."
In testing the system, Cisco had run individual
processes sequentially rather than at the same
time. In addition, only a partially loaded database
was used. After cutover, when all processes were
running together over a fully converted database,
the system lacked the capacity to process the
required load.

The next two months were some of the most
trying of the entire implementation. This was
particularly true for the IT staff as it tricd to
grapple with the tcchnical difficulties caused by
bringing the new system up. Fee described what it
was like at this time:

It was lough, rcally stressful. This was a big thing, one

orthe top company initiatives. There was a lot of focus

on gelling it done. We were working really long hours:
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making decisions Ihal would affect the company going

forward .... We always knew we \I,.ould make il. It was
always a ··when:' not an "ie There were [many] things

you did not like about [the software}.

ERP project status became the number one agenda
item for weekly executive staff meetings. Strong
vendor commitment from Oracle, the hardware
vendor, and KPMG led to an eventual stabilization
of the softwarc and improved performance. Solvik
described the environment:

So for about 60 clays we were in complete SWAT-team

mode; gel this thing turned around. For example the

prcsidcnl of the hardw.Jrc vendor was our executive

sponsor. This vendor probably had 30 people on site

at one point. They were allover it. Thcy lost moncy

on Ihis big timc. It was great for them to gel such a

great refercncc. but it was a tough cxpcrience for them.

Remember we had bought a capability, so everything they

did to add capacity was out of their own pocket.

Afler Stabilizalion

The technical problems associated with the Oracle
implementation proved to be short-lived. Over
the course of the next three months, Cisco and its
vendors, working together, stabilized and added
capacity to the system. The implementation ordeal
concluded with a celebration party for the team
and company management. Several members
of Cisco's Board of Directors also attended.
Expectations were running high that the new
information systems would fulfill the promise of
supporting the rapid growth that the company had
forecasted.

As he signed off on his recommendation for
the bonus distribution, Solvik thought about the
approach they had taken toward the implementation.
"Total systems replacement for $15 million in
nine months-who would have thought we could
do it?" He tried to think about the decisions he
and the team had made during the course of
the implementation. What factors had made the
difference between success and failure? Where had
they been smart? Where had they been just plain
lucky? Could they do it again if they had to?





Module

IT Leadership
Deborah l. Soule

[0 many companies, LT has become fundamental to support, sustain, transform, and grow
the business. This pattern has elevated the importance of IT leadership and governance
within the company, and dramatically changed the core management and leadership
issues in many cases. What kind of leadership is appropriate, given the role that IT plays
in the firm? How should IT be organized to best support and enhance business activities?
How should IT be governed overall, in order to manage the risk and ensure the value of
what is now a strategic and indispensable business asset?

The chapters, article, and cases in this module provide a basis for discussing the
high-level management, leadership, and governance activities that set the organizational
context for leveraging IT-enabled strategic insight and ensuring IT-driven operational
excellence. Chapter 9 explores the concept and practice of IT governance, discussing
the connection between IT governance and corporate governance responsibilities,
and offering recommendations for initiating and improving IT governance efforts.
Chapter 10 presents a contingency framework for considering IT leadership needs and
responsibilities, based on the role that IT plays in a company. Acknowledging that the
role of IT is shaped by both internal and external factors in organizations and industries,
it offers recommendations for practice that account for differences and transitions in the
role of IT.

The article and two cases integrate concepts discussed throughout this book. They
are intended to help readers explore the dynamics of business strategy. information
technology use, and leadership.





Chapter

Governance of the IT
Function
Governance ofa business enterprise or a nonprofit institution is the process ofstructur­
ing, operating, and controlling the organization with a view to achieving its longtcfm
strategic goals, serving the interests of its various stakeholders, and complying with
legal and regulatory requirements. Governance involves establishing chains of respon­
sibility, authority and communication, as well as policies, standards, measurements,
and control mechanisms that allow organizational members to carry out their roles
and responsibilities. Collectively, these elements serve to define expectations, allocate
resources, manage risk, and verify performance for a given domain of responsibility.

Information technology (IT) governance addresses these same issues but with a
specific focus on the IT assets and activities within the enterprise. Good IT gover­
nance can increase the effectiveness of an enterprise by organizing IT assets so as
to optimally enable business goals, protecting enterprise investments in IT, includ­
ing systems and networks, assuring security and reliability of strategic information,
addressing IT-centric business issues such as enterprise resource management, and
ensuring appropriate management of enterprise information assets.

The management responsibilities discussed earlier in Module 2-such as project man­
agement or investments in information security-are related to IT governance. At one
level, the core issues with which managers must grapple are similar: resource allocation
choices, risk and return trade-offs, and alignment ofgoals. What is different is the level at
which these issues are addressed. IT governance is the effort to devise an overarching and
integrated approach, addressing broad themes such as operating performance, strategic
control, risk management, and values alignment. These themes can then be translated into
more targeted roles, structures, and procedures at a more tactical and operational level.

This chapter briefly reviews the concept ofenterprise governance, before delving into
the notion of IT governance more specillcally. It explores some of the reasons why IT
governance has assumed greater importance for both IT executives and other corporate
leaders in recent years. In conclusion, it offers recommendations for approaching and
implementing an IT governance effort, based on current best practices and research.

Portions of this chapter are based on material developed by Dr. Deborah Soule for Harvard Business
School. Permission to reprint must be obtained from author.
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TIl(' Essclltials of Ellterprisc Co\'crnallcc

In late 2001, shortly after claiming revenues of$1 I I billion and having been named
"America's Most Innovative Company" for six consecutive years, Enron, an American
energy company, filed for bankruptcy. Despite being publicly owned, for years it hid
the fact that most of its profits and revenues were derived from deals with special
purpose entities, and had managed to avoid reporting dcbts and losses clearly in its
financial statements. During a string of revelations of its irregular accounting proce­
dures the true state of its financial position emergcd and its stock pricc fcll from $90
to pennies in a few months. I Burgeoning legislation, enacted in response to cases such
as Em"on's, has pushed senior managers and company boards to attend more carefully
to matters or governance.

The need for a system of govcrnance is partially driven by what we refer to as the
agellcy problem: the fact that the physical separation between the owners ofa company
and its managers (or agents) provides those managers thc opportunity to act in ways
that are advantageous to themselves but detrimental to the interests of the owners.' To
minimize the agency problem, certain control and monitoring systems are instituted,
which attempt to ensure cOllformance to a set of cxternally defined requirements.
Most generally, at the corporate level, these includc: (I) a board of directors intended
to overscc organizational stratcgies, structures, and systems on behalf of the share­
holders, and (2) an external auditor who should offer insight into the reliability of the
company's financial statemcnts.3 These mcchanisms alone are insufficient to ensure
cffective governance, however. Enron, for instance, was compliant with the New York
Stock Exchange requirements yet still failed to ensure effective governance. As a
result, in addition to conformance, governance systems also need to address pelfor­
mance. We focus on the performance requirement or governance in this chapter.

Governance aims to ensure that managers and employees faithfully translate strate­
gies into operational initiatives throughout the organization, that they protect organiza­
tional assets and use them efficiently, and that they comply with laws and regulations.
Moreover, and particularly during times of trans formative change, governance should
also support managers and employees in challenging and validating those strategies.
Thus, the objectives of governance include strategic goal satisfaction, opcrational
efficiency, measurement reliability, and compliance.

Governance is the process of establishing lines of responsibility, authority, and
communication, as well as policies, standards, measurement, and internal control
mechanisms that guide people in fulfilling their roles and responsibilitics. These ele­
ments can be implemented by management, through different kinds of control sys­
tems, to maintain or alter patterns of organizational behavior.

1 M. Salter, Innovation Corrupted: The Rise and Fall of Enron, Harvard Business School Publishing (No.
905·048 and No. 905-049), December 2004.

1 For more information see M. Jensen and W. Meckling, "Theory of the Firm: Managerial Behavior,
Agency Costs, and Ownership Structure." Journal of Financial Economics 3: 1976, 305-360.

J For a comparative review of corporate governance approaches, see D. F. larcker and B. Tayan,
"Models of Corporate Governance: Who's the Fairest of Them All?" Stanford Graduate School of
Business, Ref. CG-11, January 2008.
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Traditional operating control systems measure critical performance variables, pro­
viding information to diagnose when a system is in control or out of control. However
their focus on outcomes is inadequate in an age where organizations are compelled t~
continuously learn, ilUlovate, and reinvent themselves-and where adaptations in strat­
egy and objectives may be triggered by the insights and efforts of empowered employ_
ees rather than by top management.' Additional governance mechanisms, especially in
knowledge-and information-driven organizations, are needed. Value management
systems strengthen and sustain commitment to core organizational values, for instance,
by articulating mission statements and vision statements and developing a strong cor­
porate culture. Risk management systems delineate the boundaries between acceptable
and unacceptable risks and standards of business conduct. Strategic control systems
focus on communicating and implementing the organization's strategy, while encourag­
ing debate about that strategy intended to stimulate learning and growth 5 Collectively,
these sets of controls are intended to achieve the desired balance between innovation
and control, and ensure the successful achievement of profit goals and strategies.

The Benefits of Good Enterprise Governance
Good governance, in the form of vigilant board members as well as strong internal
control mechanisms, can shape perceptions that, in turn, affect a company's share
price or its cost of raising capital. Some international start-up companies deliberately
choose to go public by listing on major stock exchanges demanding more robust gov­
ernance requirements than their home country stock exchange.6 tn addition to gaining
global visibility that helps build brand recognition, the ability to meet more demand­
ing listing requirements can confer operational credibility that can translate into long­
term lower cost of capital and financial flexibility. Basically, stakeholders view such
governance requirements as a quality control mechanism for assuring better defined
business processes and efficiency. Private companies and nonprofit organizations, too,
can benefit from mechanisms to ensure and demonstrate progress towards stated goals
and the efficient and effective use of resources. This is especially important ifan orga­
nization relies on external resources such as debt-financing or foundation support.

Introducing IT Governance
While many organizations recognize the potential beneFits that IT can yield, success­
ful organizations also understand and manage the risks associated with implementing
and depending on new technologies. Like enterprise governance, the purpose of IT
governance is to ensure that the resources accorded to an initiative are appropriate for
the risk and return anticipated from that initiative and that the initiative aligns with
organizational goals.

4 This point is highlighted by Robert Simons, who identifies different control systems (or levers)
and their differential impact at various stages of an organization's lifecycle. See R. Simons, Levers of
Control: How Managers Use Innovative Conlrol Systems to Drive Strategic Renewal (Boston: Harvard
Business School Press, 1995).

5 These categories are based on the work of Simons, who uses the labels: diagnostic control systems;
belief systems; boundary systems; and interactive control systems.

6 See, for example, G. F. Hardymon and A. Leamon, Celtellnternational B.V.: June 2004 (A), Harvard
Business School Publishing (No. 805-120) March 2005.



Malfeasance versus l\Iisfeasanc{'

The Enron events and mismanagement of an IT proj~

ect, for instance, appear to fall into vastly different
categories of behavior, and readers may wonder about
the connection between the two. The wrongdoing
of some of Enron's senior executives seems to be an
example of malfeasance: intentional behavior that is
legally or morally wrong. It involves dishonesty, ille­
gality, or knowingly exceeding authority for improper
reasons. An IT employee who intentionally destroys
company data, for example, also commits malfeasance

although on a different scale to that of Enron. On
the other hand, something like project mismanage­
ment is probably more accurately labeled misfeasance:
behavior that involves commitment of a wrong or error
by mistake, negligence or inadvertence. It may indi­
cate incompetence but not intentional wrongdOing.
Although they are separate issues, both malfeasance
and misfeasance involve poor use of shareholder
resources. Therefore, governance (enterprise and
IT-level) is concerned with both types of behavior.

Every organization, regardless of its size or profit motive, needs a way to ensure
that the IT function supports and advances the strategies and objectives of the over­
all organization. This implies the need for procedures for cascading strategic goals
down into the organization and mechanisms to facilitate the implementation of those
strategic goals. Every organization needs a way to ensure that IT effort, skills, and
investments are not squandered on low-priority activities while higher-priority needs
languish for lack of resources or attention. This implies the need to define criteria for
measuring and evaluating IT performance. It further implies the need for procedures
to involve relevant stakeholders in critical IT decisions. Briefly, such concerns are the
domain of IT governance.

Good IT governance ensures that an organization's IT function achieves its strategic
goals, which are set at the higher level of enterprise governance. Further, it does so in
an efficient manner via a reliable measurement system and while remaining compliant
with relevant laws and regulations.'

The Impetus for Better IT Governance

IT governance is not a new phenomenon, but the practice of more formally monitor­
ing and measuring the use of IT assets has received increased attention of late. First,
the critical contributions of information and information technology to contemporary
organizations have focused attention on ways to better manage potential risks and
desired returns in this domain. Second, as companies and other organizations seek to
establish and improve general governance, risk management, and compliance prac­
tices (GRC), there is increasing attention to the role of IT in enabling these practices"

7 This characterization is drawn from IBM Redbook: "IBM's IT Governance Approach: Business
Performance through IT Execution." Online at www.redbooks.ibm.com/redbooks/pdfs/sg247517.pdf.

8 Since regulatory compliance and corporate risk management can be addressed through effective
IT governance, IT governance, risk management, and compliance (IT GRC) tend to be linked in
practice. Further, although particular regulations only affect select subsets of organizations, there is
broad-based emphasis on IT-related GRe activities.

406



Chapter 9 GovC'rnaJlce o.Fthe IT Flil/dion 407

These drivers towards better IT governance are discussed under three themes: the busi­
ness value of IT, the business risk potential of IT, and IT's contribution to corporate
regulatory compliance.

The Business Value of IT
A major driver of IT governance is the goal of ensuring that IT creates value for the
organization. Spending on IT worldwide has surpassed $2 trillion but many organiza­
tions still struggle to prove the payoff from IT. Nicholas Carr's controversial 2003
article (discussed in Module I), reasoning that the pervasiveness ofiT had diminished
its value, only aggravated this angst'" Many IT leaders found themselves having to
refute Carr's logic while justifying their IT budgets and investment requests to their
executive teams. Despite understanding intuitively that there can be a profound differ­
ence between having technology and using it effectively, they often were ill-prepared to
explain how IT contributes to strategic value and productivity gains.

By design, IT governance aims to address such issues. On one level, IT governance
includes mechanisms and measures to enhance the day-to-day efficiency and effective­
ness of IT, so better governance is expected to improve IT in areas tangible to its busi­
ness customers such as service quality, cost control, project delivery time, and process
improvement. At a more comprehensive level, IT governance should help achieve a
central aspiration of many companies: greater alignment of IT with the business. 'o

Better alignment is critical to enable IT to deliver on the expanding technology­
related demands from the business. As IT per se ceases to be a differentiator, dif­
ferentiation comes from how IT is leveraged. In the past, most IT managers viewed
and justified IT investments in terms of cost-savings such as using IT for automation,
efficiency, and cost reduction. But, increasingly, IT is able and expected to drive a
more granular level of business model impacts, such as by facilitating more rapid
and widespread innovation, underpinning new products and services, or reaching
new customers. Making this transition in emphasis from simply using IT to "decrease
cost" to using IT to "improve business models" requires both the IT organization and
the business to adopt a different approach to IT investment. Furthermore, since initia­
tives intended to transform a firm's business model tend to exhibit more uncertainty
and strategic impact, governance oversight can be especially helpful in ensuring these
projects stay on track. Governance practices, such as the establishment of procedures
and criteria for evaluating, prioritizing, and monitoring the major IT investments nec­
essary to deliver business value, can help organizations through this transition from a
cost-side to a revenue-side perspective of IT.

Recognition of IT Impact
In 2004, after spending more than $300 million on a failed IT pilot, the U.S.
Department of Veterans Affairs (VA) shelved a core information systems project.

9 N. G. Carr, lilT Doesn't Matter," Harvard Business Review, May 2003.

10 According to the IT Governance Global Status Report of 2008, published by
PriceWaterhouseCoopers and the IT Governance Institute, in a survey of nearly 750 C10s/CEOs, nearly
93 percent believe IT is somewhat to very important to the overall corporate strategy but 36 percent
report that alignment between IT strategy and corporate strategy is average, poor, or very poor.
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In 2005, the budget for another major [T initiative was severely curtailed after an
independent study, solicited by the recently recruited C[O, highlighted poor plan­
ning and a high risk of failure. [n response to years of cost overruns, mismanage­
ment, and lack of accountability, the congressional oversight committee pushed
legislation to centralize the department's IT budget under the CIO. Until then, the
various VA divisions controlled their own budgets for their major IT projects, and
the move towards centralized control was contentious and slow. The following year,
the CIO resigned in frustration. Shortly thereafter, the agency received more nega­
tive attention due to high-profile losses of equipment that placed citizens' personal
information at risk. A short time later, the VA Chief Information Security Officer
resigned, complaining that he did not have the authority necessary to do his job
properly.

The VA's plight exemplifies another significant driver of interest in IT governance:
recognition of the increasing criticality of IT to enterprise viability. In the past, owing
to limited technical experience and the complexities of IT, board members and senior
executives tended to defer key IT management decisions to IT professionals. These
days, however, none can dispute that many critical business activities are thoroughly
dependent on information and information systems. At the same time, the intercon­
nectedness of systems, services, and applications, and the volumes of data involved
have increased tremendously. These factors substantially affect the complexity of
major [T projects, and thus the risk to the organization if such projects get out of con­
trol. They even can create an adverse impact from what might appear to be a modest
adjustment to an application or data source.

The potential for IT governance efforts to manage and minimize such risks has
drawn the attention of shareholders, customers, and senior management alike. The
assistant secretary for Information and Technology for the VA, the Honorable Robert
T. Howard, notes that the catalyst for the department's IT governance initiative was the
series of major IT failures discussed earlier: II

For us it was the Congressional committee-what they saw going on within the Department
ofVeterans Affairs (VA), the inability to explain where money was going within the IT arena,
and ... a wide variety of ways of operating. A lot of the pressure to reorganize came from
Capital Hill, from the oversight committees, primarily from the House of Representatives
side. The House Veterans Affairs committee has a subcommittee for oversight. Initially, a lot
centered on money and what was going on because of an inability to explain what was going
on with the projects and why they never seemed to come to closure.

A theme common to IT governance discussions is that, in order to mitigate the
risk to the business, an organization's IT capability can no longer be approached as a
"black box." Instead, good governance practices aim to make senior executives and
the board accountable for managing the risk and ensuring that stakeholders receive
maximum value from IT. As such, governance must involve TT, business customers,
and other corporate functions, so as to incorporate diverse viewpoints into key rT
decision-making processes, thus shedding some light on the black box.

11 The Honorable Robert 1. Howard, assistant secretary for Information and Technology, U.S.
Department of Veterans Affairs, quoted in "IT Governance Roundtable: IT Governance Frameworks,"
IT Governance Institute (2008).
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IT as an Enabler of Corporate Governance and Compliance
Organizations today are subject to an increasing number of regulations governing data
retention, information protection, financial accountability, financial risk management,
and recovery from disasters. Most countries have regulations regarding the disclosure
of business information, with which organizations need to comply. Some industries,
such as pharmaceuticals and medical devices, have been heavily regulated for years,
while new laws are adding or expanding compliance obligations for many other types
of business. Noncompliance can incur business risk in the form of severe penalties
such as fines, revocation of business licenses, other constraints on business operations,
or even jail time for business representatives.

Two major phenomena, early in the twenty-first century, triggered a series of
new regulations impacting businesses and, correspondingly, their IT functions. The
first trigger was the devastatingly fatal terrorist attack on September II, 200 I, on
the World Trade Center in New York City, and subsequent attacks in Bali, Madrid,
and London. Efforts to contain further terrorism included legislation, in the United
States and elsewhere, which aimed to track and intercept terrorist funding and com­
munications. Such legislation requires certain organizations to establish and main­
tain more robust records of transactions, especially financial and communications
transactions.

The second trigger, soon afterwards, was a wave of major corporate and accounting
scandals in the United States, in which the financial health of affected companies was
hidden from current and potential investors, costing them billions of dollars when the
share prices ultimately collapsed. In response, the United States enacted the Sarbanes­
Oxley Act of2002, intended to increase internal financial controls in public organiza­
tions. Basel" (2004), an international guideline governing banking institutions, was
also developed with the intent of minimizing the global impact of similar financial
disasters. Both laws have catalyzed a more disciplined approach to IT governance in
recent years.

Although IT governance is not a formal requirement specified by the legisla­
tion, its effective practice can improve internal controls and accessibility to data that
many of these laws demand. (See "IT and Corporate Compliance Requirements" that
explores the relationship between IT and a selection of compliance requirements in
more detaiL)

Since most business processes flow through the IT environment, requests for IT
support for compliance may come from many different areas of the business. A sig­
nificant challenge for the IT function is to align IT assets with the concurrent needs
of multiple regulations and to establish coherent and internally consistent responses
to multiple requests. Compliance efforts thus draw attention to opportunities for ratio­
nalization, standardization, simplification and optimization of enterprise applications,
and can prompt a broader reevaluation of business processes.

Benefits of Effective IT Governance

Effective IT governance helps ensure that IT supports business goals, maximizes busi­
ness investment in IT, and appropriately manages IT-related risks and opportunities.



IT and COl"pOratc Compliancc H('quin'nwnts

Internal Financial Control Probably the most well­
known catalyst for better governance is the Sarbanes­
Oxley Act, or the Public Company Accounting Reform
and Investor Protection Act of 2002. More commonly
known as SOX or SARBOX, this U.S. federal law aims
to protect investors by improving the accuracy and
reliability of corporate disclosures. Other countries
and regions, specifically the European Union, have
regulations or directives similar to Sarbanes-Oxley,
which are designed to enhance disclosure in financial
reporting and increase transparency in corporate
governance of public corporations.

The Sarbanes-Oxley Act created new standards
for corporate accountability as well as new penal­
ties for acts of wrongdoing. Impacting all U.S.
public company boards, management, and public
accounting firms this law requires firms to, among
other things, report more information to the publiC,
maintain stronger independence from their auditors,
and report on or have audited their financial internal
control procedures. In terms of internal controls,
Sarbanes-Oxley formalizes and strengthens demands
for internal checks and balances within corporations
and requires instituting levels of control and signoff.
These controls rely on the ability to document, trace,
and audit changes that affect the financial reporting
structure.

Since the financial reporting processes of most
companies depend on IT systems, IT must, to vary­
ing extents, comply with these regulations. First, IT
must support enterprise compliance through process
controls that ensure that standard processes (e.g.,
for order processing) exist, are followed, and are
accompanied by appropriate approvals. Second, IT
must also establish and document controls related
to IT activities such as security, application deploy­
ment, and change management. For example, any
changes that affect financial reporting, such as to an
Enterprise Resources System (ERP), must be tested,
documented, and approved by appropriate parties
before implementation. In addition, Sarbanes-Oxley
requires disclosure of significant investments that may
affect a company's operating performance. Since large
IT projects can fall into this category, there is likely to
be more management attention to IT project expenses
and deliverables.
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Financial Risk Management Basel II is the second of the
Basel Accords, recommendations on banking laws and
regulations issued by the Basel Committee on Banking
Supervision. Established in 2004, Basel II is intended to
protect the international financial system from problems
that could potentially arise if a major bank or a group
of banks collapse. It aims to establish an international
standard to guide banking regulators in setting rules
regarding the amount of capital reserves banks should
hold, depending on their lending and investment
practices, in order to sustain their solvency and overall
economic stability.

Basel II takes both credit risk and operational risk
into account in calculating a bank's minimum capital
requirements. Credit risk is that risk associated with
nonrepayment of a loan or other line of credit, while
operational risk is the potential loss resulting from
inadequate or failed internal processes, people, and
systems.

As countries implement the Basel II requirements, IT
organizations face compliance obligations in ensuring
that internal systems are able to measure and report
credit and operational risks according to the method­
ologies defined by Basel II. Moreover, the governance
and control of IT activities are even more saliently
linked to capital reserve requirements since IT inef­
ficiencies or failures contribute directly to measures of
operational risk.

Data Retention The pervasive use of information
technology in businesses has generated a torrent
of data that must be managed. Management of
this volume of data is itself a challenge. In addition,
depending on where and with whom they conduct
business, organizations need to ensure that critical
electronic records of business activities are captured,
retained, and maintained in accordance with
a variety of regulations worldwide. Many industry
laws and regulations, as well as business practices,
mandate in very specific terms what information and
documentation is to be retained and how long it is
retained in an easily accessible form (see Table 9.1).
Some laws further require that data be retained in its
original business context-for example, if an e-mail
references an attachment, then both message and
attachment need to be retained and linked. Compliance



TABLE 9.1 Major Global Data Retention and Auditing Regulations

legislation

Sarbanes-Oxley Act of 2002

SEC Regulation 240.1 7-a

Health Insurance Portability
and Accountability Act
(HIPM)
U.S.A. Patriot Act

Anti-Terrorism, Crime and
Security Act of 2001 (U.K.)

Personal Information
Protection and Electronic
Documents Act (Canada)

Basel II

Summary of Data Retention Requirements Impacting IT

IT is mostly impacted by Section 404 of the act addressing
"management assessment of internal controls." Requires that corporate
accountants retain specific records for a minimum of five years.
Requires brokers and dealers to retain originals of communication
documents, in both paper and electronic formats, and be able to
produce or reproduce these records on demand.
Requires health care organizations to retain original medical records
for a minimum of five years and often for tens of years.

Requires financial institutions to provide an audit trail of all monetary
transactions for specific periods of time.
Enables the Secretary of State to issue a code of practice for
telecommunications providers, specifying the maximum period of
time that communications data must be retained.
Requires organizations to institute their own maximum and
minimum retention periods for personal information in the private
sector. Personal information must be kept accurate and saved only for
as long as necessary to satisfy the purposes.
Depending on the type of business, national regulatory decisions, and
risk parameters, banks must retain at least two and up to seven years'
worth of historical data.

Developed by author based 011 information from following sources: Sun Mierosystellls, "Challenges of Data Retention Compliance: Simple Solutions for COSI­
Effcetive Information Managemcnt" Busi/less Brief(200S); 1. Lee, "Surviving the Impact of Data Retention Compliance on Mission-Critical Databases," Princetoll
Soflecll Busilless Brief(2004).

becomes increasingly complex as critical information is
generated and distributed in an increasing variety of
disparate forms, including databases, eMmaii. instant
messaging, voice and integrated messaging systems,
video, and unstructured data.

Data retention compliance from the IT perspecM

tive involves defining what data must be retained,
deciding how long it must be retained, ensuring
that it cannot be altered or destroyed prematurely,
producing that data or an authentic replication in a
timely manner, and securely destroying data at the
end of its life.

Information Protection The efficiency of electronic
information exchange has propelled its Widespread
use within and across organizations of all kinds.
For example, in the United States, the Health
Insurance Portability and Accountability Act (HIPAA)
encourages the widespread use of electronic data

interchange with the aim of improving the efficiency
and effectiveness of the U.S. health care system. At
the same time, concerns regarding the confidentiality
and appropriate dissemination of certain kinds of
information have prompted legislation in this area.
Thus, HIPAA legislation includes elements such as
the Privacy Rule and the Security Rule, which
establish, respectively, regulations for the use
and disclosure of "protected health information," and
minimum standards for administrative, phYSical, and
technical means for securing "electronic protected
health information." Other countries have similar
legislation intended to safeguard how certain types
of information are electronically disseminated and
stored.

From the standpoint of the IT function, information
protection involves security measures such as those
addressed in Chapter 7 which prevent unauthorized

411



(Continued)

or inappropriate access or modifications to equip­
ment on which protected information is stored. It
also requires attention to the security of the software
that manages such data and the networks that trans·
mit the data. This may involve a variety of physical,
technical, and administrative mechanisms, including

establishing authorized users, designing procedures of
use, developing mechanisms to prevent inadvertent
or intentional misuse, and implementing encryption
techniques. Most importantly, the overall information
protection effort needs to be coherent, complete, and
documented.

Increasing evidence points to the fact that organizations with effective IT governance
consistently generate better returns for their shareholders than equivalent organiza­
tions with ineffective IT governance." Well-governed companies also exhibit other
positive business outcomes, such as cost reductions, improved customer satisfaction,
greater security, and enhanced alignment between IT and business."

Furthermore, the maturity of IT GRC practices and capabilities can have a direct
positive impact on a range of business performance indicators, such as revenues,
profits, and customer retention levels" Companies with more mature IT gover­
nance practices are less likely to have customer data stolen or lost, and often face
significantly lower financial losses accruing from loss or theft of customer data.
Such findings suggest that, as IT governance capabilities mature, organizations end
up spending relatively less on regulatory compliance efforts, and their governance,
risk management, and compliance capabilities improve. As a result, IT organizations
should realize savings from effective IT governance; savings that free up resources
and time to investment in innovation and other value-adding ways to grow their
businesses.

In practical terms, IT governance IS largely about establishing IT quality
through its emphasis on and mechanisms for doing the right things and doing
things right. As such, it can help to address some of the persistent and perva­
sive problems in IT, such as outdated technologies, legacy systems, inadequate
security, and incomplete documentation, which are largely systemic, rather than
technical, problems. (See Table 9.2 for some typical persistent IT-related prob­
lems.) With its emphasis on evaluating and communicating risk, setting priori­
ties, justifying expenditures, establishing controls, and assigning accountability,
governance contributes a systems approach to problems that cannot be solved by
a purely technical approach.

12 See P. Weill and J. W. Ross, IT Governance, How Top Performers Manage IT Decisions for Superior
Results (Boston: Harvard Business School Press, 2004). In their book, Weill and Ross report research
results shOWing that companies with better than average IT governance earned at least a 20 percent
higher return on assets than organizations with weaker IT governance.

13 Findings from the IT Governance Global Status Report of 2008, available at http://
www.isaca.org.

14 IT Policy Compliance Group: "2008 Annual Report: IT Governance, Risk and Compliance­
Improving Business Results and Mitigating Financial Risk" (2008). Retrieved June 2008 from http://
www.itpolicycompliance.com/research_reports/iCgovernance.
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Some
nCRelated
Problems
That Can Be
Addressed
by Better IT
Governance
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• A disconnect between IT strategy and business strategy
• IT not meeting or supporting compliance requirements

• High cost of IT with low or unproven return on investment (ROI)
• Serious IT operational incidents
• IT service delivery problems
• Insufficient number of staff
• Staff with inadequate skills
• Problems with outsourcers

• Lack of agility/development problems
• Problems with document content or knowledge management

• Inadequate disaster recovery or business continuity measures (DRP/BCP)
• Electronic archiving or storage problems

• Security and privacy incidents

The Scope and Practice of IT Governance

Conceptually, IT governance can be viewed as the effort to design a system to achieve
a set of related objectives:

Attainment of strategic goals

Efficient operation

Rei iable measurement
Compliance management

A high-functioning system continually exchanges feedback among its various ele­
ments to ensure that they remain aligned and focused on achieving the goal of the
system. The elements of a governance system include leadership roles, organizational
structures, business processes, standards, and measures ofcompliance to these standards.
IT governance involves the whole organization, not just IT; therefore, governance requires
defining leadership roles and organizational structures involving the business units, the
executive team, and board members, as well as IT members. Similarly, it involves design­
ing business processes and standards that may imply obligations of both IT and business
unit managers and employees. Collectively, these elements work together to:

Shape decisions concerning IT use in the organization,

Determine criteria by which to assess conformance to these decisions. and
Define mechanisms by which these decisions can be communicated, implemented,
and enforced throughout the organization.

Let's consider some prominent, but interrelated, themes of IT governance in further
detail.

IT-Business Alignment
A particular objective of IT governance is to ensure that IT stratcgic goals are met;
goals that are, in turn, linked to the overall goals of the enterprise. As the role of IT
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Seminal research on IT governance comes from Peter
Weill and Jeanne Ross, of MIT's Center for Information
Systems Research, and is based on their studies of 250
enterprises worldwide. Weill and Ross define IT gover­
nance as the distribution of IT decision-making rights
and responsibilities among enterprise stakeholders,
along with the procedures and mechanisms for mak­
ing and monitoring strategic decisions about IT. They
explain that the end-goal of any such framework is to
encourage "desirable behavior" by all organizational
parties in their use of IT.

Weill and Ross identify five domains of IT decisions:

1. IT principles decisions dictating the role of IT in the
enterprise.

2. IT architecture decisions on technical choices and
directions.

3. IT infrastructure decisions on the delivery of shared IT
services.

4. Business application requirements decisions for each
project.

5. IT investment and prioritization decisions.

Their research revealed many types of governance
mechanisms and techniques, which they categorize
based on what the mechanisms accomplish:

1. Decision-making structures that facilitate decision
making (e.g., individual roles, committees, and
boards).

2. Alignment processes that ensure alignment between
technology and business goals.

3. Communication processes for communicating gov­
ernance principles and decisions.

Weill and Ross evaluate IT governance based on
how well it enables IT to deliver on four objectives:
cost-effectiveness, asset utilization, business growth,
and business flexibility. Their findings, among oth­
ers, show that firms with superior IT governance have
profits 20 percent higher than similar firms with poor
governance pursuing similar strategies. They also find
that top performing organizations custom-design IT
governance to fit their business strategies. For example,
the most profitable companies tend to place strategic
emphasis on efficient operations. Accordingly, they aim
for more centralization in their IT governance, a design
focus that is more suitable for driving the high degree of
standardization and high level of shared services, which
underpin low business costs. Fast-growing companies,
on the other hand, place strategic emphasis on rapid
innovation and short time to market. High perform­
ers in this category are characterized by decentralized
governance approaches, which enhance responsiveness
to local customers while still enabling effective prioritiza­
tion and monitoring of strategic projects.

Their research offers practical contributions to execu­
tives by showing how organizations can design and
implement a system of decision rights that will transform
IT from simply an expense to a profitable investment.

Sources: P. Weill and J. W. Ross, IT Governance: How Top
Performers Manage IT Decision Rights for Superior Results,
Boston: Harvard Business School Press, 2004. P. Weill and
J. W. Ross, "A Matrixed Approach to Designing IT
Governance," Sloan Management Review 46, no. 2 (Winter
2005). J. Ross and P. Weill, "Recipe for Good Governance,"
Cla.com, June 15, 2004. P. Weill and J. W. Ross, ''Ten
Principles of IT Governance," HBS Working Knowledge, July 4
2004, available at http://hbswk.hbs.edu/archive/4241.html.

shifts from business support to business enablement, there is an increasing need for
IT strategy to be developed in parallel with business strategy-rather than in response
to it. Thus governance efforts may involve establishing organizational planning and
communication processes that connect IT leaders to line-of-business leaders and to the
corporate side of the business in tighter discussions of the costs and business impacts
of IT initiatives. New organizational structures may include an IT Steering Committee
or an IT Strategy Committee, seating both IT and business executives. Such cross­
functional structures and processes can ensure that significant changes to the business
strategy trigger corresponding adjustments in IT strategy and expenditures and vice
versa.
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Investment Value
A key goal of governance is to maximize strategic value from major IT investments.
Thus, governance efforts should define processes to ensure thc involvement of all
relevant stakeholders-including IT managers, business unit leaders, functional rep­
resentatives, and the board-in deciding what kinds of IT investments to pursue. In
addition, the board may be directed to review IT budgets and plans on a regular basis.
Furthennore, governance efforts might define standard procedures for detennining
the business worth (both financial and nonfinancial) and risk of IT-enabled business
investments, and also specify the criteria for selecting and prioritizing investments.

Consider the Information Technology Division (lTD) of the executive branch of the
Massachusetts state government. ITO provides IT services (including Internet access,
enterprise applications, wide area network, the official public-facing Web portal www.
mass.gov, central e-mail system, and Web and application hosting services) that under­
pin the efforts of 170+ agencies in the Executive Department to deliver valuable gov­
ernment services to their citizens. In a collaborative arrangement with state agencies,
ITO works to obtain and manage funds for large, strategic IT investments. Agencies
seeking funds for strategic IT projects must file investment briefs with ITO, justify­
ing the business case for each project in terms of its compliance with the established
Business and Technology Principles of the state government. For its part, ITO first
cngages with the governor and state legislature to file and secure capital funding, and
subsequently allocates and manages funding to projects based on their alignment with
these principles. The effectiveness of this structured approach to strategic IT invest­
ments has prompted emulation by other state governments.

The overall goal is to align IT investments with businesswide priorities, maintain
necessary conformance to enterprise-level architecture and infrastructure standards,
and manage projects as a portfolio, so as to leverage synergies across business units
where possible. The Volkswagen case, later in this module, enables discussion of these
issues.

Project Delivery
As IT projects increasingly address business mission-critical activities, a cost-effective
project delivery capability becomes increasingly valuable. Governance includes deter­
mining responsibilities and accountability (both within IT and within business units
and other functions) together with accompanying processes, standards, and measures
to ensure that, as far as possible, projects conform to architectural standards, meet
business objectives, and deliver on their promised benefits in a cost-effective manner.
These efforts may include, for instance, the definition of standard project management
processes, the identification of critical project management skills, and the establish­
ment of levels of approval and project milestones to control the disbursement of
funding.

An effective project delivery capability also requires attention to the development
context, a key part of which is the existence of technical and architectural standards.
These, in turn, facilitate the control of costs, faster implementation of new initiatives,
as well as subsequent support and maintenance-thus positively influencing both proj­
ect value delivery and service efficiency. However, since standardization efforts often
confront culture, unique business needs, and legacy situations, effective governance is
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necessary to motivate and enforce the necessary standardization. The formation of an
IT Architecture Board or committee is frequently the means to achieve stronger central
oversight of overall IT architecture.

On one hand, governance efforts aim to systematically reduce project risk by
reducing variance in the project implementation process. On the other hand, good
governance also allows the right amount of flexibility that will yield more effective
results. The AtekPC case, later in this module, explores how one company sought this
balance.

Service Delivery
The governance process also addresses the cost-effectiveness oflT services, by speci­
fying structures, roles, and techniques for managing and controlling IT services. Often
the cost of funding IT is a hot topic for business customers, largely due to a lack of
clarity on their part about how costs are compiled. Mechanisms such as charge-backs
and cost transparency help to raise awareness among business users regarding the
costs of their visions for IT services, thus allowing for better prioritization and deci­
sion making. Service-level agreements (SLAs), for example, also can be developed to
define levels of service that are acceptable to each business, and then used as a basis
for monitoring services. A governance perspective helps ensure that day-to-day prob­
lem fixing and support efforts remain aligned with business needs.

Resource Management
The governance focus on operational efficiency also draws attention to how IT assets
and resources, including staff, are utilized. Governance efforts may thus include the
formation of organizational structures for overseeing and directing all the organiza­
tion's IT resources, or the implementation of processes to ensure that IT resource
requirements are identified based on business priorities. A future-oriented emphasis
on resource management may indicate the need to budget for and perform preventative
maintenance or upgrades on essential equipment or applications. Governance efforts
may also define structures, criteria, and processes for making decisions regarding the
outsourcing of particular skills, technologies, or IT capabilities.

Insufficient IT staff or inadequate skills and expertise among existing IT staff are
among the 1110st prominent concerns of contemporary IT organizations. IS Resource
management efforts that recognize these concerns may work to enable more flexible
skills-based deployment and establish procedures and timeframes to develop and
upgrade internal skills and expertise.

Measurement of IT Performance
A critical part of IT governance involves desiguing and implementing structures and
controls for measuring IT performance reliably and in terms that are valuable to the
business and external stakeholders. Often, qualitative measures are more easily avail­
able, but governance efforts are likely to gain more buy-in if governance costs and
benefits can be quantified. Strategic business value, as viewed by executives, often
includes financial measurements and other measures of stakeholder value. Many

IS Findings from a number of research efforts, including the 2008 PriceWatemouseCooper survey on
IT Governance, the 2008 IBM ClO Leadership survey, and Corporate Executive Board research.
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governance initiatives make use of the Balanced Scorecard technique, measuring over­
all IT performance on a set of different dimensions such as achievement of business
goals, user satisfaction, operational excellence, and support for learning and growth."

Risk Management
Risk management is clearly implicit in many of the preceding themes. For examplc, a
focus on invesnnent return should acknowledge the risk that the investment being made
in IT fails to provide value for money or is otherwise excessive or wasted. This includes
consideration of the overall portfolio of IT invesnnents. A govcrnance focus on project
delivery should address project ownership risk, the risk of IT projects failing to meet
objectives through lack of accountability and commitment, or perhaps the risk of draw­
ing on inaccurate or incomplete data. Service delivery depends, in a similar fashion, on
effective management of a variety of different kinds of risks, as discussed in Module 2.
These might include a loss of service, inappropriate access to confidential or sensitive
information (access or security risk), or the risk that infrastructure is inadequate to meet the
current and future needs of the business in a cost-effective and timely manner. 17 Thus, risk
management is central to governance efforts, which may involve identifYing various pos­
sible sources of risk, as we did above, determining acceptable levels of each type of risk,
defining metrics for monitoring and measuring each type of risk, and instituting internal
processes and roles to address unacceptable changes in the level ofeach type of risk.

In conclusion, the scope of IT governance is broad and allows for great variability
in how it is defined and implemented. Organizations tend to vary in how they define IT
governance-and hence put it into practice-based on which drivers are most salient.
For example, in the United States, IT governance efforts are currently largely driven
by compliance. In Europe, and especially the United Kingdom, while compliancc is
still an important component, there is greater emphasis on value and performance. IS

In general, leading-edge organizations view governance from a business value and
performance perspective-not just a compliance perspective. The next section exam­
ines some implications for IT governance implementation efforts.

Designing IT Governancc: Critical SucccssFactors
and Cood Practices

Despite general consensus regarding the imperatives and incentives for IT governance,
risk management, and compliance (IT GRC), there is great variability in its practice
and its effectiveness. Beyond achieving compliance, variability in the practice of IT

16 For more information, see fT Bafanced Scorecards: End-to-End Performance Measurement of the
Corporate IT Function, Corporate Executive Board, 2003. (A summary is available on the Center for
ClO Leadership Web site.) Also see R. S. Kaplan and D. P. Norton, The Balanced Scorecard: Translating
Strategy into Action (Boston: Harvard Business School Press, 1996).

17 For a comprehensive perspective on IT risk, see G. Westerman and R. Hunter, IT Risk: Turning
Business Threats into Competitive Advantage (Boston: Harvard Business School Press, 2007).

18 P. Williams of PriceWaterhouseCoopers, as quoted in: "IT Governance Roundtable: IT Governance
Trends," IT Governance Institute (2007).
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GRC is, however, to be expected. After all, any governance initiative should account
for the size, industry, strategic goals, organizational culture, and local environment of
the enterprise.

At the same time, effective design patterns have been discerned. Thus, although
there is no single best model of IT governance, we can identify certain principles that
promote effectiveness in designing and implementing an IT governance initiative.

Intentional but Minimalist Design
Every enterprise engages in decision making about IT but enterprises differ in how
consistently such decisions are made and in how rigoroUSly these decisions are com­
municated to affected stakeholders." All companies have various levels ofiT control,
but many of the processes may be informal or inadequately documented and followed.
Many enterprises make IT investments but they vary in how formally such investments
are justified and in how rigorously the actual return to the enterprise is monitored and
measured.

Often, elements of IT governance that do exist have been introduced in piecemeal
fashion in response to isolated situations and needs across different applications and
business units. These cumulative efforts can result in an incoherent and internally incon­
sistent patchwork of measures that impedes rather than supports efforts to increase the
strategic impact of IT. Intentional design of an IT governance framework can help to
bring existing governance mechanisms in line and identify gaps. IT governance design
can be based on existing business governance processes, where these exist.

However, it is important not to overdo the effort with elaborate committees, overly
complicated procedures, or excessive monitoring and reporting. Governance mecha­
nisms perceived as onerous will trigger resistance and can encourage circumvention
of procedures. Governance efforts also shouldn't try to meet all possible goals but
should be viewed as a means to highlight and raise discussion about conflicting goals.
Since conflicting goals have the potential to create confusion and complexity, they can
also frustrate and undermine managers' good governance intentions. Instead, by more
clearly linking IT assets and activities to strategic business choices, governance can
help organizations prioritize their goals.

Board-level leadership
Since governance is the main job of the company board and there is little rationale to
govern IT separately from the rest of the business, IT governance should be considered
an integral part of overall business governance. This is especially crucial when organi­
zational success depends on the ability of IT to enable achievement of business goals.
Thus, boards need to recognize the imperative to exercise the same governance over IT
strategies, structures, systems, staff, and standards as they would over any other areas
such as finance or marketing. The reading by Nolan and McFarlan, later in this module,
expands on this role. As they put it: "A lack of board oversight for IT activities is dan­
gerous; it puts the firm at risk in the same way that failing to audit its books would."")

19 P. Weill and J. W. Ross, "A Matrixed Approach to Designing IT Governance," Sloan Management
Review 46, no. 2 (Winter 2005), p. 26.

20 R. Nolan and F. W. McFarlan, "IT and the Board of Directors," Harvard Business Review, October
2005.
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Yet despite the value of information and information technology assets to most
companies, a recent poll suggests that IT governance is far from a priority at board
levels." Of the companies surveyed, only 12 percent had implemented board-Icvcl
oversight mechanisms for IT resourccs. Further, nearly half the respondents belicved
that board members did not understand the risks to business operations of information
and information systems, particularly the implications of deferred IT maintenance. A
relaxed attitude to IT governance may be partly attributed to IT's heritage as a support
function, but it also suggests that some boards haven't yet recognized the stratcgic
significance of their IT assets.

Broad-Based Executive Involvement
Beyond the board, executive level commitment to effective IT governance is critical
and IT governance initiatives supported by top management have a much stronger
chance of success. Although IT governance initiatives are often originally instigated
by top management-sometimes impelled, in part, by efforts to improve corporate
governance-these initiatives also need to continue as part of the strategic vision.
Support for IT governance is expressed by regular engagement, provision of adequatc
resources, and promotion of good governance practices during conflict situations.
Current practice suggests that this high-level support is largely in effect: In the survcy
for the IT Governance Global Status Rcport, nearly three-quarters of the respondent
organizations indicated a C-Ievel executive (CEO, CFO or Cia) as the champion for
IT governance. 22

More specifically, senior business executives should be actively involved in major
IT decisions. Since senior management establishes strategic directions, their involve­
ment can ensure that the managemcnt and use of IT remains in line with strategy.
When they are not involved, a rift can develop bctween business objectives and IT
capabilities. Broad-bascd direct senior involvement is associated with stronger IT
governance performance, whereas a lack of senior team involvement is a major pre­
dictor of ineffective IT governance. The engagement of those in particular executive
roles, but especially the CEO, has much greater positive impact than the cIa acting
alone.23

Clear Ownership but Broad Participation
As a major organizational initiative, IT governance requires an owner with the neces­
sary authority and accountability. Although the board should be ultimately responsible
for all governance, they will usually designate an individual or group to be account­
able for the design, implementation, and performance of IT governance. Often this is
the CIa, but where IT is a fundamental enabler of business, such as in the Financial
Services industry, it could be the CEO or COO. In some cases it may be a group such

21 Findings from IT Governance, a U.K.-based specialist consultancy, training, and publishing
company. Retrieved June 2008 from http://www.computerworlduk.com/management/it-businesst
it-organisation/news/index.cfm?newsid=7335.

U See research by Weill and Ross, as well as the 2008 Global Survey on IT Governance, IT
Governance Institute.

23 J. W. Ross and P. Weill, "Recipe for Good Governance," CIO.com, June 15, 2004. Retrieved June
2008 from: http://www.cio.com/article/29162/Recipe_for_Good_Governance.
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as an IT Steering Committee. The key is to combine an enterprisewide viewpoint with
an understanding of the potential conncctions bctween technology and strategy.

At the same time, broad participation is necessary for efTective governance imple­
mentation. As one CIO puts it, "The rcal challenge is not thc designing of committees,
processes, forms, and procedures; it's meeting the challenge of participation. Getting
people involved is what IT governance is really about.""

A key part of an IT governance leader's role is to gain buy-in to governance and
educate colleagues, to ensure access to resources, attention, and support for the gov­
ernance initiative from business leaders. Business unit managers must be made aware
of IT governance mechanisms before they can follow thcm. Their participation in
cross-functional teams to design bettcr IT decision-making processes can help them
gain both greater insight into the reasons for particular procedures and a sense of
ownership for those procedures. As more managers throughout the organization gain
such understanding, they become better positioned to promote effective use of IT as a
strategic asset. When business managers can accurately describe how IT governance
works, that signals that it is becoming part of the enterprise's management culture and
so is more likely to be followed.

Research indicates some variation in putting this principle into practice. In 2004,
Weill and Ross reported that "Nearly halfofall of the managers in the top 50 percent
of governance performers could accurately d"scribe their IT governance, while fewer
than 30 percent of the managers could do so in the poorer performers."" A 2007 sur­
vey of 175 CIOs of large corporations (for which formal governance might be more
critical) revealed similar variation. One quarter of respondents believed that less than
20 percent of managers in their companies could accurately describe the decision­
making processes governing IT investments and only 46 percent bclieved that the
majority of managers understood the IT decision-making processes. On the brighter
side, approximately one-third of respondents believed that 75 percent or more of man­
agers were well-informed as to IT governance."

Enforce Execution but Accommodate Exception
Introducing or improving IT governance requires a well-defined plan. Furthermore,
effective governance requires a focus on execution and a willingness to enforce agreed­
upon practices. It is important to expect that the implementation of new governance
processes, policies, and structures will face resistance at times. The Volkswagen case
describes one such situation. For example, efforts to standardize technology, data, and
business processes are common to IT governance initiatives because these measures
can help to reduce IT and business process costs, increase systems reliability, and
enhance security. But measures such as standardization and increased centralization
also decrease the relative autonomy that people have had in the past and are magnets
for resistance.

2~ l. H. Vogel, "Everyone Gets to Play," ClO.com, September 1, 2006. Retrieved June 2008 from
hUp:1Iwww.cio.com/a rticle/244351 Peer_to_Peer_Everyone_Gets_to_Play.

II J. W. Ross and P. Weill, "Recipe for Good Governance," ClO.com, June 15, 2004. Retrieved June
2008 from: http://www.cio.com/article/29162/Recipe_for_Good_Governance.

26 CIO leadership Survey (2007), conducted by IBM in collaboration with Harvard Business School
and Center for Information Systems Research (ClSR) at MIT Sloan School of Management.
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As a result, despite the need for enforcing standards, the governance process should
also allow for exceptions when standard policies block the achievement of agreed­
upon shared business goals. The cxception process should be a structured, clearly
documented, and efficient process that enables different stakeholders (e.g., project
sponsors or business unit management) to state their case for requests for variance
from the standards and agreed practices. A transparent exception handling process is
psychologically valuable because it provides a forum for well-intentioned managers to
explain why they feel the standards are limiting business success. More importantly,
exception handing also provides a mechanism by which the organization can learn
and refine governance policies and practices because it prompts reevaluation of gov­
ernance controls at periodic intervals.

Define Benefits and Target Expectations
Given that the primary purpose of IT governance is to increase business value and
reduce risk, governance design should incorporate a clear and compelling business
case for benefits and costs in terms of IT and business goals. Since IT governance
often encompasses mandatory compliance activities, a simple ROI metric is neither
feasible nor justified.

Instead, organizations should aim to identify a reasonable set of key performance
indicators that are meaningful for both IT and the business, and are linked to business
and IT goals. These should also be related to the drivers-such as business value, risk
management, and compliance-that prompted the IT governance initiative. Weill and
Ross suggest a general measure of IT governance effectiveness that evaluates gov­
ernance efforts in terms of how well it enables IT to deliver on four objectives: cost
effectiveness, asset utilization, business growth, and business flexibility, each of which
is weighted according to its importance to the organization. It is helpful to institute
performance tracking of IT governance metrics from the beginning of the initiative;
otherwise, it may easily be experienced as just another layer of regulations and over­
head, which triggers staff and business resistance.

Well-chosen metrics satisfy the following criteria:"

They are easy to measure and not confused with targets.

They offer a high insight-to-effort ratio (i.e., insight into performance and the
achievement of goals versus the effort to capture them).

They are comparable internally (e.g., percent against a base or numbers over
time).

They are comparable externally irrespective of enterprise size or industry.

Aim for Evolution Not Revolution in Implementation
A new governance framework requires individuals to take on new roles and par­
ticipate in new structures. As discussed, it may impact culturally ingrained norms
and can imply substantial changes in procedures such as more formal metrics, less
discretionary power, or greater centralization. These changes take time to implement

27 Adapted from Control Objectives for Information and related Technology (CoBIT) 4.0 reference
manual and other sources.
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and be absorbed by the organization, often requiring that old ways of doing things be
unlearned before new ways can gain traction. Pushing too much too fast can result in
an ineffective governance implementation that consumes resources, obscures value,
and causes stakeholder dissatisfaction.

A good but simple way to start is to link IT governance to key business objectives,
such as cost reduction, innovation, agility, simplification, customer satisfaction, and
compliance. If the IT function can communicate in terms of value to the business, the
business side is more likely to appreciate and support IT governance initiatives. Many
organizations then focus on the basics of IT governance such as installing the right
governance bodies, assigning accountability, and establishing channels ofcommunica­
tion between business and IT.

Since issues of unlearning and relearning also impact changes to the design of
governance, these should be made rarely. Any changes should be primarily driven
by significant changes in organization strategy that demand significantly different
behaviors in relation to IT assets. Large organizational changes, such as a merger or
acquisition, a new outsourcing contract, or a large-scale corporate project, can also
provide the impetus for the organization to be more receptive to and ready for other
kinds of change. A good practice then is to take advantage of events such as these to
review and upgrade the governance practices currently in place.

Summary This chapter explored the concept of IT governance as a framework of roles, organi­
zational structures, processes, standards, and measures, within which organizational
members make decisions and take actions in ways that deliver IT value to the business.
This chapter profiled some of the key drivers of more formalized IT governance, and
some key goals of IT governance, such as strategic alignment, return on IT invest­
ment, and value delivery. The chapter closed by summarizing effective implementation
principles from recent practice and research. In particular, the chapter highlighted the
relationship between enterprise governance and IT governance, and emphasized the
critical roles of not just IT leaders, but corporate leaders and the board of directors in
ensuring effective IT governance.

Executives can consider the following questions to assess whether they are ade­
quately addressing the need for IT governance:

I. Do you know how IT is governed in your organization? Can you describe how your
organization ensures that IT supports and enables the overall strategic goals and
objectives of the business?

2. Do you understand how IT investment decisions are made and monitored" How
projects are evaluated and controlled? Can you explain how these processes
acknowledge and adjust to strategic business needs?

3. What kinds of metrics do you rely on to ascertain whether IT is effective or not?
Are these measures reliable?

4. Does your company have an IT governance owner or group? Is it successful in
enlisting senior managers in IT governance discussions?

5. What is the current role of the board of directors in IT governance? Should it be
more prominent?



Chapter

Leadership of the IT
Function

Information technology (IT) has bccome essential to manage transactions, process
information, and capture and disseminate knowledge; tasks that enable and sustain
both economic and social activities. In many organizations, IT is fundamental to sup­
port, sustain, transform, and grow the business. In this chapter, we discuss how the
leadership of IT should be related to its role within the business. We first characterize
the broad roles that IT can play within a company or business unit and then consider
how and why the role of IT changes over time. We subsequently discuss how par­
ticular aspects and responsibilities of IT leadership should be aligned to the rolc that
IT is expected to fill in the business. As the role of IT changes, so should leadership
approaches to a firm's IT assets and focal activities. The magnitude of these leadership
changes, in terms of style, expertise, and priorities, can often dictate the nccd for a
completely new person in the IT leadership role.

By understanding the role of IT in their organizations, executives can evaluate their
IT leadership approach and, on a broader scale, can benchmark their company's IT
capabilities against other firms in their industry or across industries.

Understanding the Role of IT in the Firm

The role that IT plays in an organization should strongly influence the approach used
to identify opportunities, design, and implement IT-enabled business initiatives, and
organize and manage IT resources and professionals. Two key dimensions should be
assessed: (I) the business implications of the IT application portfolio; and (2) the busi­
ness implications of the IT project portfolio.' The first dimension describes the extcnt
to which existing IT systems and applications are critical for sustaining enterprise
operations and, thus, draws attention to the need for IT excellence in execution. The
second dimension assesses the extent to which IT is critical to growing the enterprise

1 This perspective on IT leadership is based on the "IT strategic impact grid," conceived by
F. Warren McFarlan. See F. W. McFarlan, "Information Technology Changes the Way You Compete, N

Harvard Business Review, May 1984.
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by shaping future business strategy and capabilities; it highlights the importance of IT
innovation efTorts. Simultaneous consideration of these two dimensions reveals four
broad roles for IT, which frame the decisions executives face in organizing, managing,
and governing IT (see Figure 10.1).

Support
In the Support quadrant of Figure 10.1, the role of IT in sustaining current business
operations and in shaping future business operations or strategy is relatively limited.
Despite even widespread and constant use of IT, firms may not be operationally depen­
dent on IT nor approach it as a means to reposition themselves vis-a.-vis their markets,
suppliers, or competitors. Until fairly recently, support was the typical role of IT in
many professional services finns (e.g., law firms and consulting firms). For example,
despite one consulting company spending $30 million in the early 1990s to equip each
of its 2,000 consultants with laptop computers, consultants in the firm were able to
continue serving their clients during a major IT failure ofover 24 hours. In addition, the
IT project portfolio had few implications for the firm's future business practices.

Factory
In the FactOlY quadrant, IT systems are absolutely critical to current business opera­
tions. Think about firms like the Nasdaq Stock Exchange or PSA (previously called
the Port of Singapore Authority, prior to its privatization), where reliable, zero-defect
operation of IT is essential for performing core activities within the organization
and across the extended business network of customers, suppliers, and partners. In
Nasdaq's case, system failure, for even a few seconds, can bring the entire securities
industry to its knees. In PSA's case, IT failures can halt or seriously hinder global ship­
ping, affecting-not just PSA's operations-but also those of global shippers, freight
forwarders, carriers, and customers. In each firm, a significant portion of investments
and resources is directed toward projects and initiatives that ensure improved quality,
functionality, and 99.999 percent reliability of the IT-enabled operating core.

Turnaround
Firms in the Turnaround quadrant view IT as a means for business transformation.
While they are not currently operationally dependent on IT, their IT projects and
innovations are intended to exploit emerging strategic opportunities or transform
business capabilities, raising IT's visibility within the firm. Sometimes, just a single
effort to implement a novel technology or new application may position a firm in the
Turnaround quadrant. Consider the case nf Medtronic, a medical technology company
providing lifelong solutions to people with chronic disease' Its cnre operations address
the research, design, and manufacture of medical devices, activities for which IT filled
a largely supportive role in the past. However, finding itself facing strong competition
in its core cardiac pacing business, Medtronic sought to differentiate itself by offering
an IT-enabled service: remote monitoring for certain pacemaker models. This initiative,

2 See L M. Applegate, Medtronic Vision 2010, Harvard Business School Publishing (No. 807-052),
Revised April 2008. Also see the Medtronic 2007 Annual Report and the company Web site
www.medtronic.com for more information on Medtronic.
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involving the development of new technology and information capabilities, signaled a
turnaround in Medtronic's business profile as it leveraged this first experience to launch
remote monitoring service offerings for a range of diseases and devices.

Strategic
Firms in the Strategic quadrant rely intensely on IT to sustain current business
operations and enable their future transformation. A firm such as Charles Schwab, a
discount brokerage firm, provides an example. At Charles Schwab, a steady stream
of technology innovations drove strategy evolution through much of the company's
existence, and IT development activities were inextricably linked to defining the com­
pany's strategic positioning vis-iI-vis competitors. In companies like Charles Schwab,
IT and business strategy are not just aligned; they are intertwined, and IT leadership,
governance, and investment decisions are made in the boardroom by those charged
with assuring business success and survival. In fact, David Pottruck, CEO and chair­
man of Schwab during the 1990s, publicly stated that he considered Schwab "an IT
firm that happens to be in the financial services business."3

Recognizing Transitions in the Role of IT

Some firms, like Charles Schwab, Amazon.com, and Google, are incarnated with
IT at the core of company strategy and operations. Other firms, such as Nasdaq and
PSA, began by using IT to underpin core business operations then evolved from the
FactOlY to Strategic quadrants over time. Most firms start out using IT in a support
role and some can remain in this pattern of use for a long time. Yet internal and
external factors, such as increasing organizational familiarity and expertise with core

3 See l. M. Applegate, et aI., Charles Schwab in 2002, Harvard Business School Publishing
(No. 803-070), November 2002.
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technologies, changing IT functionality, or competitive dynamics, naturally encour­
age both further experimentation and increasing integration of technology with core
business processes. These changes trigger transitions in the role of IT from Support to
Turnaround, to Factory, and even to the Strategic quadrant for firms that continue to
evolve their dependence on IT.

Turnaround Transitions
Consider the consulting firm described earlier that used IT solely in a support role. By
the late 1990s, this picture had changed and the firm had begun to use IT to provide
consulting advice to its global customers. Consulting reports were advertised and sold
on Amazon.com. Clearly, IT had moved from the back office to the front office, offer­
ing new channels to previously untapped markets and generating new revenue streams.
These new IT initiatives shifted the role of IT within this consulting firm toward the
Turnaround quadrant on the strategic grid.

Canyon Ranch, a high-end destination spa founded in 1979, provides an example
of a company in which the role of IT is transitioning from Support to Turnaround
to Strategic. 4 Prior to 1996, Canyon Ranch's only core IT system was its Computer
Lodging System, which was primarily used to automate routine back-office account­
ing, payroll, and reservation activities. The system was programmed by Canyon
Ranch accounting personnel in 1986 using the BASIC programming language and
was maintained by a single programmer and two technical-support personnel working
in the accounting department. But within the context of increasing competition in the
hospitality sector and dramatic changes in IT functionality, a change in senior leader­
ship in the mid-1990s triggered drastic changes in the role IT would play in the com­
pany in the future. In 1996, senior executives began to explore ways to drive customer
loyalty and sought to use real-time business information and analytics to improve the
decision making it entailed. Thus began the transition in the role ofIT from Support to
Turnaround. With this shift in IT focus, executives began to search for a new IT leader
able to drive the IT and business turnaround. Over time, it was expected that the role
of IT at Canyon Ranch would continue to transition from Turnaround to Strategy.

It should be noted that Turnaround is an unstable role for IT. Sooner or later, a
company will need to ramp up its IT operations to sustain and build on the transforma­
tional opportunities created by successful new IT developments and projects; that is,
the role of IT gradually assumes a factory-like or strategic role in the company. There
may be the rare situation in which a company remains in the Turnaround quadrant:
perhaps, for example, if a company displays "incubator-like" behavior, in which IT
development efforts germinate new strategic offerings that are repeatedly spun out into
separate companies. This pattern may, however, signal leadership shortcomings rather
than an intentional outcome.

Factory Transitions
A growing number of firms now rely on the factory-like role of their IT systems, and
even a few minutes of system downtime can cause major organizational disruption

4 See L. M. Applegate and G. Piccoli, "Canyon Ranch," Harvard Business School Publishing
(No. 805-027), November 2004 (in Module 1).
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that, in turn, generates customer dissatisfaction and significant financial problems.
Nevertheless, the operational significance of IT can sometimes still be lost on senior
leaders. The CEO of an investment bank, for example, only became fully aware of the
high level of operational dependence of his finn on IT when a flood above the data
center brought all securities trading to a halt. Failure to provision an alternative off­
site data center crippled the bank's trading operations and caused massive financial
losses. The CEO's new appreciation for the importance of IT in running critical areas
of business operations led to the construction of a redundant data center shortly after
the incident. The devastation caused at the World Trade Center on September I 1,200 I,
and the subsequent operating challenges faced by many IT-enabled financial services
firms with operations at the WTC, brought global attention to the importance of IT
availability and reliability for organizational success and survival.

A small manufacturing firm highlights the shift in IT role from Support to FactOlY
to Strategic. Until the 1990s, the role of IT in this small manufacturing company was
strictly support-important for ensuring efficiency of back-office activities like pay­
roll and budgeting, but not absolutely vital to the company's success and survival. As
in Canyon Ranch, the IT assets of the company were managed by a technical profes­
sional and a small team of technical staff. These individuals interacted with managers
and clerks in the payroll and budgeting office but had little interaction with plant
personnel and never interacted with senior executives of the company.

In the mid-1990s, however, the company began to expand its product line and
entered new markets, domestically and abroad. As the complexity of the business
increased, so too did the cost of coordinating operations. As a result, executives in the
firm decided to purchase an Enterprise Resource Planning (ERP) system designed
to streamline, integrate, and coordinate all aspects of company operations, including
how supplies were ordered, products were manufactured and sold, and orders were
fulfilled. The new system was intended to enable executives and local business man­
agers to gain better control of the company's operations as it launched new products
and rapidly expanded into multiple international locations. Initially, executives did not
consider the business impact of the new systems and the need for change in business
processes and high level business sponsorship. But as the project faltered, adjustments
and key decisions were made. The company hired an experienced team of ERP spe­
cialists, appointed an IT manager with both manufacturing operations and technology
expertise, and created an IT Council that included vice presidents of manufacturing,
sales, accounting, purchasing, and logistics. These decisions signaled recognition of
the changing role of IT in the company from Support to Factory.

Strategic Transitions
But the transition did not stop there. By 2002, business executives began asking for
more detailed and timely information from the ERP system to enable them to more
closely manage the rapidly growing and increasingly complex company. At the same
time, they authorized investment in a new IT application that would collect, and make
available, real-time customer information that could then be integrated with informa­
tion from over 60 plants and two customer service call centers. As the value of IT to
strategic decision making increased, the role oflT continued its transition from FactOlY
to Strategic. As it did, a senior business leader was appointed as Chief Information
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OtTicer (CIO), reporting to thc CEO, and an IT Executive Steering Committec was
formed. By 2006, the company's board of directors was actively involved in the
decision of the company to partner with leading customers on the launch of a new
state-of-the-art factory focused on custom-fabricated components, for which IT-driven
embedded intelligence controlled all aspects of the design and manufacture of prod­
ucts as well as related remote monitoring services.

A local phone service provider offers another example of a firm transitioning, in the
role oflT, from FactOlY to Strategic. Facing stiff competition from cable operators offer­
ing bundled services (e.g., combining voice, television, and high-speed data services)
in its traditional markets, it sought to expand its portfolio ofservices through innovative
collaborations with partners. IT development efforts, addressing the company's busi­
ness services systems, were critical to its ability to searnlessly integrate new products
and services and offer them at a price point which would deliver value to its existing
customers and draw in new customers. IT-led developments also underpinned the fre­
quent and rapid rollouts of product enhancements (e.g., combined billing; combined
wire-line and wireless voice mail) that offered new sources of incremental revenue.

As we advance into the twenty-first century, many banks and other financial
services firms, insurance companies, communications and media companies, auto
manufacturers, and major retail chains, for instance. are evolving more fully into the
strategic realm, embedding IT in both their core operations and their core strategy.

These types of evolutions in the role of IT are to be expected, driven by both inter­
nal and external conditions. Yet many executives fail to recognize the shift in their
expectations of IT, and, as a result, they fail to appropriately transition the manage­
ment and organization oflT assets. In the remainder of this chapter, we first describc
organizational tensions associated with the changing role of IT, and then highlight
somc critical domains of activity where leadership approaches must change in parallel
with IT role changes.

Managing Tensions in the Changing Role or IT

The dimensions of the strategic grid frame some fundamental tensions that must be
addressed by a firm's leadership, particularly when the role of IT shifts. The first
tension is between execution and innovation, between control and creativity, between
stability and change. Another tension lies in the IT function-business unit relation­
ship, as IT transitions from being a support to the business to being an enabler of the
business.

Managing the Execution-Innovation Tension
Innovation is becoming an increasingly high priority for many firms and the prom­
ise of IT-enabled innovation, explored in Module I, is immense.' Nevertheless, the
emphasis a firm should place on aggressive IT innovation also depends on a broad

.s Seventy percent of senior executives responding to the McKinsey Study on leadership and
Innovation (2007) point to innovation as one of the top three drivers of future growth. In addition,
nearly 80 percent of respondents to IBM's Global CEO study (2006) rated business and technology
integration of great importance for furthering innovative activities.
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assessment of the potential operational impact of IT on a firm and on management's
willingness to take risks. If IT can greatly help a firm achieve its strategic objectivcs
and managers are not too risk-averse, a significantly greater investment in innovation
may be called for than would be the case if IT was considered merely helpful (i.e., IT
fills a support role) or if managers wanted to avoid unnecessary risks (i.e., IT fills a

JOC/DlY role). At the same time, when rapid innovation is required, leaders must ensure
that policies aimed at delivering high operational dependability do not interfere with
experimentation and learning.

Managing the IT-Business Relationship
Since its earliest days, IT has involved process analysis and redesign. As a result, in
many firms, IT professionals are the "business process" specialists, accustomed to
examining business activities as elements of processes intended to achieve certain out­
puts and looking for opportunities for greater efficiency or effectiveness. Since many
systems are designed to interconnect different parts of the business, IT professionals
have also become key integrators who can help identify areas of potential interconnec­
tion between the needs of different business and functional groups. Because of their
cnd-to-end view of the business, they're well positioned to facilitate the developmcnt
of integrated business solutions and accustomed to taking the lead in IT-centric busi­
ness projects. At the same time, however, the IT function's professional concern with
issues such as long-term IT architcctural coherence, technology mastery, and shared
IT services integration can put it at odds with business customers' short-tefm needs.

On the other hand, business groups, experiencing elevated technological sophistica­
tion as well as access to a broader range of IT services options, are often keen to take
greater control of their technological requirements. Moreover, the line between con­
sumer technologies and enterprise technologies is blurring, encouraging increascd USCI'

autonomy and undermining the ability of a centralized IT function to dictate choiccs
and uses of technology in the organization. Web 2.0 technologies, such as blogs, wikis,
RSS feeds, and mash ups, further promote bottom-up interaction and collaborative cre­
ativity, feeding users' perceived self-sufficiency in rcgards to IT knowledge and use.
As a result, IT departments are increasingly challenged to provide communication and
computing tools on a par with those to which users are accustomed in their personal
lives. Individual employees, especially those whose responsibilities require high levels
of mobility, often believe they are more productive using their own technology toolset
and may feel justified in circumventing IT standards and guidelines.

Although business groups may be willing to fund particular technology assets and
operations essential to their business activities, leadership concerns, such as investment
decision rights, budgetary control, and subsequent support responsibilities, still need
to be addressed to ensure the future viability and flexibility of today's technological
choices. Thus, as technologies and business opportunities evolve, boundary manage­
ment implies a delicate balancing act as both the IT department and business groups
adapt their roles and relationships in the pursuit of IT-enabled business solutions.

The appropriate balance between these competing orientations should guide
policies for organizing and allocating IT resources to develop, deploy, and manage IT
systems. In the next section we discuss ways and means to address these tensions in
particular situations.
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Leadership Approaches to the Hole or IT

The leadership approaches needed to introduce new technologies into a company can
be quite different from those needed to maintain established technologies and existing
systems. So, as the role of IT in an organization evolves, so too should approaches
to IT organization and management change. Most importantly, as firms achieve stra­
tegic dependence on IT, the leadership of IT must also become deeply embedded in
the leadership of the business. In this section, we elaborate on some of the leadership
implications of the role of IT. These are summarized in Appendix lOA.

Support: Organizing for low-Cost Stability
and Incremental Improvement
When IT fulfills a support role, the IT assets of a company usually can be adequately
managed by a technical professional and a team of technical staff. Members of the
IT function, which can be managed as a cost center, may interact with managers and
clerks in some functional areas, such as Operations or Finance, but are unlikcly to
need to interact directly with senior executivcs of the company.

The supportive IT function should balance the need for operational stability with
that of gaining and leveraging new IT experiences-but at a relatively low cost. Since
IT operations are not vital to business continuity, new investments in this area, such
as for maintenance, are justified on a cost basis. IT-led innovation priorities tend to
be targeted toward incremental, operational improvements, such as increased process
automation. These may improve a firm's cost profile but do relatively little to change
its position or power in its industry or business network. Such projects can be designed,
implemented, and managed by IT specialists with the help of business users.

Decentralized business unit-driven innovation that offers low-risk occasions for
the organization to learn about new technological opportunities also can be usefully
leveraged. For example, a division of a large consumer products company made a sub­
stantial investment in desktop services with modest up-front cost justification. The IT
department encouraged managers and administrative support personnel to "use" desk­
top systcms, in concurrence with its own learning curve. In the first year, a number of
uncoordinated projects emerged, including several sales force support applications and
a number of spreadsheet applications, as busincss customers gained confidence and
pursued new programs with enthusiasm. This approach ultimately caused significant
business applications fragmentation, requiring a major effort to develop IT support
programs retroactively. Nevertheless, company leaders still deemed this approach
more valuable than an IT-led project because it encouraged business customers to
embrace the new technology and triggered pursuit of more productive work patterns.

Supportive IT departtnents, with their relatively modest organizational goals and
resources, may find it difficult to attract and retain highly skilled IT professionals or
gain access to current technologies. They may benefit from targeting IT generalists
who are willing to apply their skills and expertise in a variety of different areas. In
addition, an outsourcing arrangement may present a viable and cost-effective solution
to ensure operational stability. Outsourcing can offer firms in the Support quadrant
access to higher IT professionalism, access to more current technologies, and reduce
the risk of perpetuating inappropriate IT architecture.
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Factory: Organizing for Factory-like Efficiency and Reliability
Firms in the Fae/OIY quadrant are critically dependent on their IT systems for business
continuity, and thus, their leadership approach should focus on ensuring the utmost
availability and reliability of these critical assets. At this stage, the IT function should
ideally be led by someone who channels both technical and industry knowledge into a
strong operations focus and who can enforce a highly disciplined approach to opera­
tions and development.

As IT has assumed a critical role in business operations, a key part of the IT
department's mission is ensuring the ongoing and day-to-day viability of current sys­
tems and applications. Centralized management and control of operations is the most
effective means to ensure the necessary degree of systems security, reliability, and
availability and to coordinate imperative but preferably unobtrusive maintenance and
upgrades to infrastructure and systems. Standardization of computing infrastructure
also pays dividends by reducing the complexity and cost of maintaining a firm's IT
capabilities. Outsourcing may be a good option for these firms too, unless the com­
pany is large and well-managed. An outsourcing arrangement can offer economies of
scale for small and midsize enterprises, higher-quality service and maintenance, and
the increased technical specialization necessary to build and deploy IT solutions on
an international scale.

Fae/DlY firms are wise to focus their IT investments on ensuring cost-effective
totally reliable operations and on consolidating the infrastructure. Investments
should also address the build-out of operational capacity to sustain business growth
and improve asset efficiency. In addition, development and investment attention
should be given to IT factors necessary to compete in a more competitive industry
environment-such as the achievement of industry certifications, security efforts, or
support for a broader product portfolio.

IT developments and projects should be designed, implemented, and managed by
business unit executives in partnership with IT executives to ensure future business
needs are met in conjunction with process continuity. An IT council of business lead­
ers is a useful organizational structure to review and monitor IT goals and objectives
for their sufficiency and compatibility with business goals. A centralized approach
to new developments can promote adherence to company standards of software,
computing platforms, and communication networks, which can simplify subsequent
maintenance. A centralized IT group usually has a better chance of producing realistic
systems development and deployment estimates than do decentralized business-based
groups; their greater experience leads them to be less optimistic and to take account of
possible complications that could add overhead time and cost to the project. Howevcr,
this is not always the case since estimation is often difficult and poorly done, even in
the best conditions. Central development control also can improve the chances that
new applications are deployed in an orderly fashion without negatively impacting
other mission-critical applications.

If factory-like controls and discipline are well-established in an organization,
these are more likely to persist even after countervailing organizational changes. For
example, a major textile company invested heavily in e-commerce and supply chain
management, executing a few very large, centrally managed projects. The new sys­
tems, which adhered to corporate IT standards, were well received by all parties. A few
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years later, management moved IT development activity from the central IT depart­
ment to the divisions, with the goal of aligning the development of new applications
more quickly and effectively with the needs of senior divisional management. With IT
standardization problems largely solved, the company was able to install a new organi­
zational structure that enabled the divisions to innovate more rapidly around individual
agendas. The results, since the reorganization, suggest that it has been extremely effec­
tive. IT standards have endured, while the company's subsequent intranet and extranet
projects have been a great success.

Turnaround: Organizing for Experimentation
and Rapid Exploitation
Firms in the Turnaround quadrant look to their IT function as a catalyst to transform
organizational capabilities and reveal new strategic avenues. New IT initiatives are
often defined, implemented, and managed at the top levels of the corporation, and
the leadership of IT should have direct relationships with the firm's senior executive
team. An IT leader with an entrepreneurial approach to getting things done will be a
good fit at this stage. This person should have expertise in turning technology-centric
ideas into business opportunities and be skilled at collaborating to leverage the cross­
functional expertise and resources of different parties.

Since neither IT execution nor IT innovation has previously been critical for these
firms, they may initially lack the necessary skills and expertise to implement their
project goals. An outsourcing relationship may be a possible way to gain access to
project management skills, technology applications, and IT staff not available internally.
However, this approach could also imply an unnecessary and perhaps tntacceptable
delegation of competitiveness in the future. For example, skills, technological capa­
bilities, and related expertise must be continuously enhanced to keep a firm ahead of
the curve as its competitors start to imitate its efforts; an inappropriate outsourcing
arrangement could jeopardize control in this area. Outsourcing is also less viable when
low-structured projects are involved, as is frequent in Turnaround situations. In low­
structured projects, the ultimate deliverables and processes are subject to significant flux
as the true project goals are discovered in an iterative design process. In lieu ofoutsourc­
ing, a more flexible approach to designing, implementing, and managing IT-enabled ini­
tiatives could involve partnerships between business development groups and emerging
technologies groups inside an organization or with technology partner firms.

Opportunities for experimentation and learning, as well as speed of deployment,
are high priorities in Turnaround settings. Although turnaround efforts sometimes
emphasize experimentation, learning, and quick results without immediate concern for
how they might integrate with the larger organization, they still can be instrumental in
ultimately driving the organization to a more strategic position. Consider a large South
African retail chain that installed a point-of-sale (PaS) inventory tracking system in
each of its 50-plus stores. Inventory is a retailer's most significant assct, so manage­
ment efforts to better balance having too little (i.e., incurring stock-outs) and too much
(i.e., incurring excess and waste) can have a big effect on its cost structure and profit­
ability. The project's original purpose was to use accumulated daily sales totals inside
individual stores to trigger more precise inventory replenishment. This successful proj­
ect built new organizational capability and quickly generated significant cost savings.
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Later, senior business managers realized that, by linking store POS systems with
central systems at corporate headquarters, they could measure product performance
across stores (with the potential to adjust product mix to local markets) and help man­
age warehouse inventory levels throughout the retail chain. Since thc communication
protocols used by the POS systems were incompatible with the protocols in use by
central IT systems, this follow-up effort was expensive. But senior management didn't
attribute this to deficient planning.

On the contrary, they recognized that a planning process that explored all possible
future uses of POS data would have taken too long and delayed inventory savings in
individual stores. Furthermore, planning stage estimates of the benefits of linking
POS and corporate systems would have been highly speculative (if they could have
been identified at all). The excess time necessary to link corporate systems might
have weakened the costlbenefit case to the point where the original project might
have been canceled. Instead, the success of the first system set a baseline for future
systems. The firm built on the POS-to-corporate network to implement a customer
loyalty card and gain a detailed and valuable understanding of the individual buying
habits of its key customers.

Strategic: Organizing for Operational Discipline
and Business Agility
[n firms in the Strategic quadrant, both current [T operations and future IT-enabled
activities have assumed major importance. In these organizations, the C[O is expected
to drive business value by using IT to scale the business and increase market share,
expand quickly into new markets and products, and build emerging IT-based busi­
nesses. This person needs to possess both technical and general management expertise
and have a strong focus on execution and growth.

Within strategically IT-dependent firms, IT executives tend to be members of the
executive committee. [n some firms, the head of the IT function is a member of the
board of directors. As senior executives increasingly recognize IT as central to innova­
tion (and thus future growth and competitive advantage) as well as execution, many
more CIOs and senior IT leaders are gaining a prominent seat at the executive table
and are expected to play an active role in strategic business decisions'

In the Strategic quadrant) where IT remains a critical role in business operations,
centralized management of infrastructure and operations continues to be appropriate
in supporting ongoing and day-to-day dependability of current systems and applica­
tions. A centralized policy-based approach to both virtual and physical resources also
can further the simplification, standardization, consolidation, and integration of IT
services in common use across businesses and regions. At the same time, the ability
to easily reuse and reconfigure [T capabilities and assets provides a robust but agile
infrastructure platform for rapid future business growth. Similarly, centralization of
data management ensures coordination and synchronization of consolidated or physi­
cally distributed databases, so that business users, regardless of their location, can
access data as needed.

6 Findings from the cia Leadership Survey (2007) conducted by the IBM Center for CIa leadership,
in collaboration with Harvard Business School and MIT Center for Information Systems Research (C1SR).
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In the Strategic quadrant, IT investments focus on initiatives to accelerate and sus­
tain the growth of the business, initiatives that are often defined, implemented, and
managed at senior business levels. These include acquisitions that add novel techno­
logical capability as well as those that aim to replace or supplement Icgacy environ­
ments, especially where thesc inhibit rapid scaling of IT infrastructure or operations
apace with business needs.

Decentralizing the management of development projects and IT dcvelopment
professionals to business divisions can align the development of new IT applica­
tions more quickly and effectively with the needs of senior divisional management.
Moreover, infusing the technical expertise and judgment of IT professionals with a
stronger business perspective and exposure to the daily minutiae of business can also
germinate more powerful insights regarding potential IT-enabled business solutions.
Specifically, selected development initiatives are likely to be more technically feasible
as well as more commercially viable. Development efforts also have a strong learn­
ing focus in the Strategic quadrant so, ideally, projects should be shorler in duration,
frequently as short as three months. More rapid project turnarounds can support firms
in building a pattern of incrcmental rollouts guided by repeated feedback.

An important part of thc Strategic IT function's mission is to scan leading-edge
technologies, inform potential business users of their existence and possibilities, and
initiate explorations of their use to solve business problems or address opportunities.
In particular, the IT function's perspective on the information assets of the organiza­
tion (including information about customers, products, markets, competitors, etc.)
should be leveraged in service of legal and regulatory compliance, spced to market,
and differentiation of product and service offerings. For example, forward-looking
firms in this quadrant are turning to high-performance, self-tuning database accel­
crators for their ability to perform complex analyses on tcrabytes of data in real
time. Use of these technologies eliminatcs layers of data warehouse complexity
while providing powerful prediction, optimization, and search capabilities that
yield accurate information for timely response to critical events. As organizations
become increasingly information-intensive, the real costs and benefits of informa­
tion quality become especially valuable. Available and accurate information confers
substantial cost savings in activities such as electronic delivery, direct client access,
and distribution patterns based on customer value. Furthermore, it can yield sig­
nificant new sources of revenue through reducing time to market and supporting
targeted cross-selling. Conversely, by preventing and reducing incorrcct or insecure
information, firms avoid tremendous financial and reputational costs associated
with situations such as internal rework, privacy breaches, financial restatements,
and revenue leakage. 7

Strategic IT performance is increasingly measured by business metrics of success,
rather than simply meeting deadlines and budgets. Thus, leadership of IT should attend
to the achievement ofconcrete and substantial cost savings for current businesses or to
increased revenue or profitability as driven by new IT-enabled products and services
or by IT-enabled channels to new markets. At the same time, they must recognize that

1 P. S. Barth, of NewVantage Partners, presentation to the Advanced Practices Council of the Society
for Information Management, May 2008. For more information, see www.NewVantage.com.
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perceptions of IT's performance increasingly depend on how well IT managers and
professionals communicate and collaborate with their business group colleagues, and
nurture the "soft skills" necessary for effectiveness in this domain.

This chapter focused on key issues surrounding the organization and leadership of IT
activities. We argued that good leadership corresponds to the role that IT plays in the
firm. Changes in recommended practice are driven by the adoption and integration of
new technologies into the business, which offer the potential for different types of ser­
viccs to be delivered in a wide variety of ways, and by the accumulation of managerial
and organizational IT-experience.

Determining the best approach to the distribution of 1T resources and activities
within an organization is a complex task. Leaders must seek an appropriate balance
between innovation and control while attempting to optimally engage the perspectives
of IT specialists and those of business users. The way a general managcr manages the
tensions involved depends substantially on many non-IT aspects of the corporate envi­
ronment. The leadership style of the CEO, and his or her view of the company's future,
provides important guidance to the ultimate role that IT will play in the organization.
Corporate organizational structure and culture also matter, as does the geographic
dispersion of business units.

Executives can consider the following questions to assess whether they are ade­
quately addressing issues of leadership and organization of IT activities and assets,
according to the actual or intcnded roles for IT in their organizations:

I. Can you recogoize the role of IT in your organization? How critical is IT to sustain­
ing the enterprise? How critical is IT to growing the enterprise? Do your IT bud­
gets and organizational structures reinforce an appropriate balance between robust
execution and flexible innovation?

2. What strategic initiatives has executive management taken to manage IT's critical­
ity relative to maintenance and growth of the enterprise, and are they appropriate?

3. Arc your 1T investments and performance metrics a good fit with the role that IT
plays in your organization? Do your performance metrics effectively describe and
monitor IT's contribution to the business?

4. To what degree is the success of your company's business driven by factors local
to geographies or business units? Conversely, to what extent is success driven by
common factors across geographies and business units? Does the organization of
your IT operations fit well with the nature of your business? The organization of
your IT development initiatives?

5. Do you understand the need for data sharing and common applications in your
organization? Are there standards and processes in place to assure cfficient data
exchange between business units regardless of the distribution of IT resources now
or in the future?

6. How would you characterize the skills and expertise of your IT leader? Is slhe the
right person to lead IT given its current role in the company? Are your IT talent
management and personnel development initiatives consistent with the current and
future role oflT?



Leadership Implications of the Role of IT

Time horizons

Business Focus
of IT

Key Business
Challenges

Key Technical
Challenges

Organization
and
Management
Approach

Support
• Short-term vision
• Low levels of urgency and

longer cycle times

• Support core business
• Incremental process

improvement

• Achievement of cost plans

• Potential for isolated/
standalone applications and
fragmentation

• Customer support and
application maintenance

• Centralized control
of IT operations and
development group;
some business-driven
development

• Focus on system stability
and cost-effectiveness

• Annual budgets and plans
• Outsource to obtain more

current or comprehensive
technology and skills

• Cost-justification of projects
• Incremental modifications

Factory

• Medium·term vision
• High levels of urgency

• Defend and extend core business in
changing competitive environment

• Increase productivity and profit contribution

• Achievement of revenue and profit plans
• Finding new revenue and profit growth for

the immediate future through operating
efficiencies and shared services and
infrastructure

• Infrastructure complexity
• Adherence to IT standards
• System maintainability
• Technical coordination across business units

and functions

• Strong centralized infrastructure and
operations management

• Focus on systems availability and reliability
• Annual budgets and plans
• Outsource to gain economies of scale, better

service quality, and geographical scalability
• Centralized oversight of new initiatives and

developments; few large, centrally managed
projects

• Thorough planning and operational risk
assessment

• Enforce standards and orderly deployment

Turnaround

• Medium-term vision
• ShorHerm targets

• Identify IT disruptors and industry
trends

• Analyze IT opportunities
and prioritize investments in
promising new ventures

• Experiment to reduce risk and
uncertainty

• Effectiveness of opportunity
identification approaches, such
as research projects, prototypes,
test markets, alliances, and initial
investments

• Targets cannot be set with
precision

• Speed of deployment
• Options value of developments

• Identify opportunities closely
aligned with or driven by business
needs

• Partner with technology firms
or emerging technology groups
internally to pursue projects

• New venture financing
• Use project·based metrics and

timelines
• Emphasize learning and

experimentation
• Consider options value of

developments

Strategic

• Long·term vision
• Short·term targets and cycle

times

• Build emerging IT-based
businesses

• Use IT to scale business and
increase market share

• Use IT to expand quickly into
new products and markets

• Build the business and scale
quickly

• Manage rapid growth and
complexity

• Boundary management and
integration across businesses
and functions

• Long-term architectural
coherence and companywide
data standards

• Infrastructure dependability
• Maintenance of shared IT

services

• Executive level CIO
• Centralized management of

operations and infrastructure
• Decentralized development and

projects organization, closely
aligned with business needs

• Adopt business-building
strategies: investment budgets;
detailed business plans for new
ventures; identify product and
market expansion



Profit Impact
of IT Function

IT Leader
Attributes

Managerial
Talent
Approach

Corporate
Involvement

Selection of
Performance
Measures

Support

• Invest to reduce costs or
sustain growth locally

Generalists:
• Flexible skills and expertise
• Consistent execution
• Task orientation

• Use projects as training
opportunities for junior
managers

• Limited
• Delegate review and

monitoring to IT function

• Traditional budgets and
controls

• Costs
• Quality improvement or

effectiveness

Factory

• Invest to consolidate infrastructure and
ensure cost~effective highly reliable
operations

• Evaluate to replace or complement outdated
IT infrastructure

Operators:
• Deep technical and industry expertise
• Strong drive to consistently meet short~term

plans
• Disciplined execution
• Cooperative orientation

• Create personal consequences for near~term

performance including clear penalties for
underperformance

• Impose "no excuses" management style

• Council of Business Leaders
• Review and monitor goals and objectives

• Traditional budgets and controls
• Costs
• Profits
• Asset leverage
• Infrastructure reliability, security and

availability indicators
• Productivity or efficiency

Turnaround

• Invest to transform capabilities,
reduce costs, and generate
immediate~term cash flow

• Invest to create future high~

growth IT-enabled businesses

Entrepreneurs:
• Expertise in turning ideas into

opportunities into businesses
• Motivated to create new

businesses
• Able to tolerate risk and

ambiguity
• Combine creativity with discipline
• Collaborative orientation

• Offer opportunity to build and
leave a legacy

• Provide psychological rewards:
recognition of ideas, freedom to
experiment and explore

• Provide career advantage:
opportunity to satisfy intellectual
curiosity

• Executive leadership of new
venture unit

• Set and monitor aggressive
targets

• Identify IT-enabled opportunities,
provide teams and funding

• Support experiments and learning
in IT

• Project-based milestones
• Speed of deployment
• Learning and insights
• Cost savings
• Future options value
• Rate of conversion of ideas to

opportunities to business launch
• Number of development

initiatives and success in moving
through innovation stages

Strategic

• Invest to accelerate and sustain
growth, and improve asset
efficiency

• Substantial profits may be a few
years in the future

Business Builders:
• General management expertise
• Deep technical expertise
• Motivated to grow and scale
• Top-line focus
• Execute to short~ and medium­

term plans
• Performance orientation

• Provide accountability and
authority and reward growth

• Opportunity to increase personal
wealth through cash bonuses
and equity participation

• IT Executive Steering Committee
• Invest in IT-enabled business

growth
• Address problems in scaling IT

infrastructure and operations

• Capital efficient profitable
growth

• Asset leverage
• Market share gains
• New customer acquisitions
• Capital investment efficiency
• Expected net present value
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Reading 3-1

Informal iOIl Technology and the Board of Directors

Richard Nolan and F. Warren McFarlan

Ever since the Y2K scare, boards have grown
increasingly nervous about corporate dependence
on information technology. Since then, computer
crashes, denial of service attacks, competitive
pressures, and the need to automate compliance
with government regulations have heightened
board sensitivity to IT risk. Unfortunately, most
boards remain largely in the dark when it comes
to IT spending and strategy. Despite the fact that
corporate information assets can account for more
than 50 percent of capital spending, most boards
fall into the default mode of applying a set of
tacit or explicit rules cobbled together from the
best practices of other firms. Few understand the
full degree of their operational dependence on
computer systems or the extent to which IT plays
a role in shaping thcir firms' strategies.

This state of affairs may seem excusable
because to date there have been no standards
for JT governance. Certainly, board committees
understand their roles with regard to other areas
of corporate control. In the United States, the
audit committee's task, for example, is codi­
fied in a set of Generally Accepted Accounting
Principles and processes and underscored by
regulations such as those of the New York
Stock Exchange and Securities and Exchange
Commission. Likewise, the compensation com­
mittee acts according to generally understood
principles, employing compensation consulting

Copyright e> 2005 Harvard Business School Publishing
Corporation; all rights reserved.
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firms to verify its findings and help explain
its decisions to shareholders. The governance
committee, too, has a clear mission: to look at
the composition of the board and recommend
improvements to its processes. To be sure,
boards often fail to reach set standards, but at
least there are standards.

Because there has been no comparable body
of knowledge and best practice, IT governance
doesn't exist per se. Indeed, board members
frequently lack the fundamental knowledge
needed to ask intelligent questions about not
only IT risk and expense but also competitive
risk. This leaves the CIOs, who manage critical
corporate information assets, pretty much on their
own. A lack of board oversight for IT activities is
dangerous; it puts the firm at risk in the same way
that failing to audit its books would.

Understanding this, a small group ofcompanics
has taken matters into its own hands and
cstablishcd rigorous IT governance committees.
Mellon Financial, Novell, Home Depot, Procter
& Gamble, Wal-Mart, and Fed Ex, among othcrs,
have taken this step, creating board-levcl IT
committees that are on a par with their audit,
compensation, and governance committees. When
the IT governance committee in one of thcsc
companies assists the CEO, the CIO, senior
managcment, and the board in driving technology
decisions, costly projects tend to remain under
control, and the firm can carve out competitive
advantage.

The question is no longer whether the board
should be involved in IT decisions; the question
is How? Having observed the ever-changing IT
strategies of hundreds of firms for over 40 years,
we've found that there is no one-size-fits-all
model for board supervision of a company's IT
operations. The correct IT approach depends on
a host of factors, including a company's history,
industry, competitive situation, financial position,
and quality of IT management. A strategy that
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works well for a clothing rctailer is not appropriate
for a large airline; the strategy that works for eBay
can't work for a cement company. Creating a
board-level committee is not, however, a best
practice all companies should adopt. For many
finns-consulting firms, small retailers, and book
publishers, for instance-it would be a waste of
time.

In this article, we show board members how
to recognize their firms' positions and decide
whether they should take a more aggressive
stance. We illustrate the conditions under which
boards should be less or more involved in IT
decisions. We delineate what an IT governance
committee should look like in terms of charter,
membership, duties, and overall agenda. We offer
recommendations for developing IT governance
policies that take into account an organization's
operational and strategic needs, as well as suggest
what to do when those needs change. As we
demonstrate in the following pages, appropriate
board governance can go a long way toward
helping a company avoid unnecessary risk and
improve its competitive position.

Thc FOIlt" Modcb

We've found it helpful to define the board's
involvement according to two strategic issues:
The first is how much the company relies on
cost-effective, uninterrupted, secure, smoothly
operating technology systems (what wc refer to
as "defensive" IT). The second is how much the
company relies on IT for its competitive edge
through systems that provide new value-added
services and products or high responsiveness to
customers ("offensive" IT). Depending on where
companies locate themsel yes on a matrix we call
"The IT Strategic Impact Grid" (see Exhibit I),
technology governance may be a routine matter
best handled by the existing audit committee
or a vital asset that requires intense board-level
scrutiny and assistance.

Defensivc IT is about operational reliability.
Keeping IT systems up and running is more
important in the company's current incarnation

than leapfrogging the competition through the
clever usc of emcrging technology. One famously
defensive firm is American Airlines, which
developed the SABRE reservation system in
the late 1960s. Once a source of innovation and
strategic advantage, the SABRE system is now
the absolute backbone of American's operations:
When the system goes down, the airline grinds
to a complete halt. Boards of firms like this necd
assurance that the technology systems are totally
protected against potential operational disasters­
computer bugs, power interruptions, hacking, and
so on-and that costs remain under control.

Offensive IT places strategic issues either over
or on the same lcvel as reliability. Offensive IT
projects tend to be ambitious and risky because
they often involvc substantial organizational
change. An offensive stance is called for when a
company needs to alter its technology strategy to
compete more effectively or to raise the firm to
a position of industry leadership. Because of the
resources required to take an offensive position,
financially and competitively strong companies
usually have to be intensively involved in IT on
all levels. Wal-Mart, for example, is replacing bar
codes with radio frequency identification (RFID)
technology, which effectively drives the supply
chain directly from the supplier to the warehouse
without the need for scanning by associates.

Firms can be either defensive or offensive in
their strategic approach to IT-approaches we call
"modes." Let's look at each mode in turn.

Support Mode (Defensive)
Firms in this mode have both a relatively low
need for reliability and a low need for strategic
IT; technology fundamentally exists to support
employees' activities. The Spanish clothier Zara,
which began as a small retail shop, is a good
example; the company keeps strict control over its
supply chain operations by designing, producing,
and distributing its own clothing. Though IT is
used in these areas, the company won't suffcr
terribly if a system goes down. (For more on
Zara, see Kasra Ferdows, Michael A. Lewis, and
Jose A.D. Machuca, "Rapid-Fire Fulfillment,"
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EXHIBIT 1 The IT Strategic Impact Grid

How a board goes about governing IT activities generally depends on a company's size, industry, and
competitive landscape. Companies in support mode are least dependent on IT; those in factory mode
are much more dependent on it but are relatively unambitious when it comes to strategic use. Firms in
turnaround mode expect that new systems will change their business; those in strategic mode require
dependable systems as well as emerging technologies to hold or advance their competitive positions.

DEFENSIVE

Factory Mode

If syslcllh fail for a minu!e or more, lherc's
,Ill illll11edi,He Ill's of hu,inc,s.

Decrca-.e in re'pon'>C time beyond one seeund
hOI.' serious COn<;C(luences for both intern;l] :lIId
exlern<ll usc"'.

MO"i1 COIT busincs..s activities are online.

Systems wOft 110 mustl) maintenance.

SySlcms wor\. pro\ides lillie strategic
diffeI'Cmialion or dr,ill1.'uic COSI rc-ductiun.

SUPl>ort Mude

Eveu wilh repeated 'oCOiL'C imemlplions of up
10 12 hours, there .'Ire no SCrlOUS consequenccs,

User response time can t.'Ike up lolhe seconds
with online tnuhaetions.

Il11cmal syslems arc nl11lust invisible 10 suppliers
and CUSlomcrs, Thcrc's lillie need for eXlranel
capabilily.

Com[J<lny cnn qui<.:lly reven 10 manual proceduI'Cs
for 80';; ur v<llue trmlsaetions.

OFFENSIVE

Strategic l\1odc

Ifsyslems f:lil for n minUle or morc, Ihere', an
illlllledi,lle luss of htl,ine".

Decrease in rcspon~ limc beyond one second
has serious con-.cqucnccs for bolh inlem<lf anti
external user;.

New syslems promi-.e m<ljor proccs..s and servk'C
lransfollllatiOlls.

New syslems promise major COli! reductions.

New "yslems will dIKe ~ignifieanlCOst. :.erviL-c.
or proce.ss pcrfonnance gap Il. ilh competitors.

Turnaround Mode

New SYSlenl~ promise major process OInd service
tr.tnsformalion~.

New syslelll~ promi"C majort::oSl reduclions.

New "y"lcm, will close signifkam cml. service.
or process pcrrormal1ce gap wilh <;ornpelilors.

IT C(lnSliltl1e~ 1110l'e Ihnl1 ~().; 01' <;apilalspt'nding.

IT makes up mOl'!: lhnn 15'~ of lOlaI ('orpormc
cxpt'nscs.

LO\\ TO IIIGH I'oU;1l t'OR 'E\\ l~nJR.\IATIO"TECH'-;OI.OC\

HBR November 2004.) Core business systems
are generally run on a batch cycle; most error
correction and backup work is done manually.
Customers and suppliers don't have access to
internal systems. Companies in support mode can
suffer repeated service interruptions of up to 12
hours without seriolls bottom-line consequences,
and high-speed Internet response time isn't
critical.

For slich firms, the audit committee can review
IT operations. The most critical questions for
members to ask are: "Should we remain in support
mode, or should we change our IT strategy to keep

up with or surpass the competition?" and "Are
we spending money wisely and not just chasing
after new technology fads?" (In this mode, the
spending mantra is UDon't waste money." For a
list of questions appropriate to each mode, see
Exhibit 2.)

Factory Mode (Defensive)
Companies in this mode need highly reliable
systems but don't really require state-of-the-art
computing. They resemble manufacturing plants; if
the conveyor belts fail, production stops. (Airlines
and other businesses that depend on fast, secure,
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EXHIBIT 2 Asking 'he Tough Questions

What board members need to know about IT depends on the company's strategic position. Firms in
support and factory mode should have their audit committees, with the help of an IT expert, query
management. Organizations in turnaround and strategic mode will want the assistance of a full-fledged
IT committee in getting answers to their questions.

If your company is in Support Mode, ask the questions in set A.
If your company is in Factory Mode, ask the questions in sets A and 6.
If your company is in Turnaround Mode, ask the questions in sets A and C.
If your company is in Strategic Mode, ask the questions in sets A, 6, and C.

A

• Has the strategic importance of our IT changed?
• What are our current and potential competitors doing in the area of IT?
• Are we following best practices in asset management?
• Is the company getting adequate ROI from information resources?
• Do we have the appropriate IT infrastructure and applications to exploit the development of our

intellectual assets?

B

• Has anything changed in disaster recovery and security that will affect our business's continuity
planning?

• Do we have in place management practices that will prevent our hardware, software, and legacy
applications from becoming obsolete?

• Do we have adequate protection against denial of service attacks and hackers?
• Are there fast-response processes in place in the event of an attack?
• Do we have management processes in place to ensure 24{7 service levels, including tested backup?
• Are we protected against possible intellectual-property-infringement lawsuits?
• Are there any possible IT-based surprises lurking out there?

c

• Are our strategic IT development plans proceeding as required?
• Is our applications portfolio sufficient to deal with a competitive threat or to meet a potential

opportunity?
• Do we have processes in place that will enable us to discover and execute any strategic IT

opportunities?
• Do we have processes in place to guard against IT risk?
• Do we regularly benchmark to maintain our competitive cost structure?
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real-time data response fall into this group.) Thesc
companies arc much more dependcnt on the
smooth operation of their technology, since most
of their core business systems are online. They
suffer an immediate loss of business if systems
fail even for a minute; a reversion to manual
procedures is difficult, if not impossible. Factory­
mode firms generally depend on their extranelS
to communicate with customers and suppliers.
Typically, factory-mode organizations are not
interested in being the first to implement a new
technology, but their top management and boards
need to be aware of leading-edge practice and
monitor the competitive landscape for any change
that would require a more aggressive use of IT.

Because business continuity in IT operations is
critical for these firms, the board needs to make
sure that disaster recovery and security procedures
are in place. The audit committee for a large
Easl Coast medical center, for example, recently
authorized a full disaster recovery, security, and
operational environment review simply to ensure
that appropriate safeguards were there. The study
was expensive but completely necessary because,
in the event ofa failure, patients' lives would be at
risk. (In this mode, the spending mantra is "Don't
cut corners.")

Turnaround Mode (Offensive)
Companies in the midst ofstrategic transformation
frequently bet the farm on new technology. In
this mode, technology typically accounts for
more than 50 percent of capital expenditures
and more than 15 percent of corporate costs.
New systems promise major process and service
improvements. cost reductions, and a competitive
edge. At the same time, companies in this mode
have a comparatively low need for reliability
when it comes to existing business systems; like
companics in support mode, they can withstand
repeated service interruptions of up to 12 hours
without serious consequences, and core business
activitics remain on a batch cycle. Once the
new systems are installcd, however, there is no
possible reversion to manual systems because all
procedures have been captured into databases.

Companies usually enter turnaround mode with
a major IT project that requires a big reengineering
effort, often accompanied by the decision to
outsource or move a substantial portion of their
operations offshore. Most firms don't spend a
long time in turnaround mode; once the change
is made, they move into either factory mode or
strategic mode. American Airlines functioned in
turnaround mode when it created the SABRE
system; now it lives in factory mode. Similarly, the
Canadian company SI. Marys Cement operated in
support mode until it began equipping its trucks
with GPS devices, which pushed it into temporary
turnaround mode.

Board oversight is critical for companies in
turnaround mode; strategic IT plans must proceed
on schedule and on budget, particularly when
competitive advantage is at stake. (Here, the
spending mantra is "Don't screw it up.")

Strategic Mode (Offensive)
For some companies. total innovation is the name
of the game. New technology informs not only
the way they approach the marketplacc but also
the way they carry out daily operations. Strategic­
mode firms need as much reliability as factory­
mode firms do, but they also aggressivcly pursue
process and service opportunities, cost reductions,
and competitive advantages. Like turnaround
firms, their IT expenditures are large.

Not every firm wants or needs to be in this mode;
some are forced into it by competitive pressures.
Consider Boeing, a company that dominated the
commercial-airline-manufacturing industry until
Airbus took the lead. Now convinced that its
future rests on thc successful design, marketing,
and delivery of a new commercial plane, Boeing
has embarked on an ambitious technology project
that it hopes will return the company to industry
dominance. Its ncw 787 plane, due in 2008,
will be equipped with a new lightweight carbon
composite skin. Since carbon composite skin is a
relatively ncw material to be used so extensively
in a commercial airplane, a neural network
will be embedded in the fuselage and wings
to constantly monitor load factors and make
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adjustments as changing conditions warrant. The
787 will be manufactured and assembled through
thc world's largest project management system,
which will simultaneously coordinate thousands
of computers and automate an integrated supply
chain comprising hundreds of global partners.
Each supplier will send components via specially
equipped 747s to Boeing's site in Everett,
Washington, where the 787 will be assembled
in a mere three days, ensuring low costs and
fast delivery. The 787 is like a jigsaw puzzle
whose pieces must fall into perfect alignment
at once, making Boeing both operationally and
strategically dependent on IT.

As is the case for firms in turnaround mode,
board-level IT governance is critical in strategic
mode. Organizations require a fully formed IT
oversight committee with at least one IT expert
as a member. (The mantra for strategic-mode
companies is "Spend what it takes, and monitor
results like crazy.")

As we said at the outset, the speci fic action a
company should take with respect to IT oversight
depends on which mode it's in. Regardlcss of its
business, it behooves any company to take an
in-depth look at its current business through the
IT lens. In doing so, a company gains a much
firmer grasp of what it needs to be successful.

11m\' to Conduct IT Oversight

Having identified which mode they currently
inhabit, companies then need to decide what
kind of IT expertise they need on the board.
Firms that require a high level of reliability need
to focus on managing IT risk. The job of these
boards is to assure the completeness, quality,
security, reliability, and maintenance of existing
IT investments that support day-to-day business
processes. Rarely will such companies want a
separate IT committee. Instead, the audit committee
must do double duty as the IT governance team
and delve deeply into the quality of the company's
IT systems.

On the othcr hand, companies that necd to go
beyond defensive mode require an indepcndcnt IT

governance committee, rather than just having an
IT expcrt serve on the audit committee. The IT
governance committee's job is to keep the board
apprised of what other organizations-particularly
competitors-are doing with technology. Below,
we outline the gcneral duties of boards according
to thcir modes.

Inventory the assets (all modes)
A board needs to understand the overall architec­
ture of its company's IT applications portfolio as
well as its asset management strategy. The first
step is to find out what kinds of hardware, soft­
ware, and information the company owns so as
to dctermine whether it's getting adequate return
from its IT investments.

Physical IT assets-counted as computer
hardware-are relatively easy to inventory;
intangible assets are not. Despite the fact that
intangible assets have largely been ignored
by the accounting field, most companies are
increasingly reliant on them. Companies havc
huge investments in applications software,
ranging from customer and HR databases to
integrated supply chains. The board must ensure
that management knows what information
resources are out there, what condition they
are in, and what role they play in generating
revenue. One rule of thumb in determining
intangible assets is to first measure the hardware
inventory-including all mainframes, servers,
and PCs-and then multiply that by 10. This
renders a rough notion of what the software
inventory will be (including off-the-shelf and
proprietary software). The next step is to assure
that the IT organization sorts the wheat from the
chaff by determining the number and location
of aging and legacy programs, and then decide
which should be upgraded or maintained.

The board will also want to ensure that its
company has the right IT infrastructure and
applications in place to develop intellectual assets
such as customer feedback about products and
services. It needs to know how well employees
can use IT systems to analyze customer feedback
and develop or improve products and services.
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Assure security and reliability
(factory and strategic modes)
Idcally, boards of companies in factory and
strategic modcs should conduct regular reviews of
their security and reliability measures so that any
~nterruption of service doesn't send a company
mto a tailspin. Unfortunately, and all too often,
oversight takcs placc following a crisis.

With the developmcnt of highly integrated IT
networks within and outside the company, proper
security has become paramount. An attack by a
hacker or a virus can reduce profits by millions
of dollars. An attack on Amazon, for example,
would cost the company 5600,000 an hour in
revenue. If Cisco's systems were down for a day,
the company would lose $70 million in revenues.
Thus, the board needs to ensure that manauement
is continually evaluating the company's n~works
for security breaches. (Some companies actually
work with would-be hackers to test vulnerability
to threats.)

A board will also want to make sure that service
outages don't occur in the case of power failures
or natural disasters. IT services are analogous to
electrical power; an outage of days can trigger
the demise of a company, particularly one in
defensive modc. For this reason, backup systems
must be continually tcsted to make sure that they
actually work. IT also needs to ensure that service
continues even while maintenance is under way,
so proper detours and backups need to be in placc.
Many companies use diesel generators to keep
backup systems running but, as the gigantic power
outage that struck the East Coast of the United
States in August 2003 demonstrated, the diesel can
run out if the backup systems are in continuous
use. In such cases, companies must take special
steps. (Following the 2003 blackout, Delta Air
Lines arranged for generator fuel to arrive by
helicopter in the event of another shortage.)

Avoid surprises (factory, turnaround,
and strategic modes)
No board wants to be taken unawares, and the
most frequent source of IT-related surprises is
from lax or ineffective project management. The

largcr thc IT project, the higher the risk. Considcr
what happened to candy maker Hershey's when an
expansion of its brand new ERP system blcw up in
the company's face. By the time Halloween rolled
around, the company still could not keep track of
orders, revenues, and inventory. Best estimates are
that this cost the company $ I51 million.

Even companies that are supposed to be
technology experts can botch a project, as EDS
provcd when it lost $2 billion on a contract to
build an intranet for the U.S. Navy. Because
EDS didn't fully understand the scopc of the
strategically important Navy initiative, the projcct
suffered from unexpected delays and technical
setbacks, costing EDS massive write-downs that
ultimately drove its debt to junk bond status. To
avoid such unwanted surprises, boards must ensure
that appropriate project management systems are
in place and that key decision points along the
way are elcvated to the appropriatc level so that
management can decide whether the project is still
worth doing.

Companies can also be caught unawares if
they don't have adequate service level agreements
(SLAs) with vendors or clients, particularly when
they choose to outsource their IT activities. A
solid, wcll-thought-out SLA that makes explicit
specIfic terms, deliverables, and responsibilities
can help firms avoid serious project management
problems. Thc agreement should guarantee that
the needs of all the diverse groups within the
company-such as marketing, sales, call center
operations, and bad debt collection-are met
under thc tcrms of the agreement.

Additionally, legacy systems can present
unwanted surprises because companies are
so depcndent on them, as the Y2K problem
demonstrated. Rather than replace those systems,
companies tend to build on top ofthem. And firms
running batch-oriented systems often overlay them
with new online user interfaces. This can create
serious problcms for accounting departments:
A user of an onlinc query system, for example,
may bclieve that the answer he or she receives
is up-to-the-minute; but if, in fact, data files are
updated in batch mode, the information could be
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many hours out of date. flaving to sort through
such misinformation might require accounting
departments to hire additional staff to cnsure that
financial reporting is done on time. To avoid such
problems, the governance committee needs to
decide whether it is more economical to maintain
legacy hardware, software, and applications or to
replace them. It's relatively easy for IT departments
to determine when computer hardware needs
upgrading. But when it comes to intangible
assets such as legacy databases, the question of
maintenance versus replacement becomes trickier;
it's not uncommon to find maintenance taking up
90 percent of IT programming expenditurcs.

Watch out for legal problems
(turnaround and strategic modes)
Companies can be subject to legal problems if
they don't tread carefully around the intellectual
property issues relating to IT. The advent of
the Linux operating system, for example, has
been a boon to many companies; at the same
time, making free use of associatcd patented
intellectual property has cxposed them to legal
risks. Consider SCO's $3 billion lawsuit against
IBM, in which SCO alleges that IBM illegally
incorporated SCO's intellectual property to the
code base of the Linux operating systcm. Cases
like this have made it clear that organizations need
to stay alert for possible problems and avoid the
expensive distraction of an intellectual property
dispute involving IT. The board needs to watch out
for such risks and be ready to bring in appropriate
legal counscl when necessary to kcep thc senior
management team from bcing distracted.

Keep an eye out for fresh threats
and opportunities (turnaround and
strategic modes)
It's agood idea for committee members to intcrrogate
the CIO and line management about new products
they may have seen or heard about at technology
trade shows or industry conferences. It is also
good practice to monitor firms in other industries
that have a reputation for making effective use of
leading-edge tcchnology applications.

The committee must be on the lookout for
tcchnology-based competitive thrcats that could
place a company in what wc call "strategic
jeopardy," which occurs when executive
management is asleep at the switch vis-it-vis
thc competition. For examplc, the board can
hire, or ask managcment to hire, a consulting
company to gather intelligence, do benchmarking,
and develop a scenario of possible threats from
competitors, as well as outline opportunities. IT
committees should also be sure that management
has created a good customer feedback system
that allows customers to afTer opinions about
competitors' products and services. In addition,
it's important to monitor companies that may have
the means and inclination to become competitors.
Had supermarket chains been apprised of what
Wal-Mart was up to with RFID, they might not
have found themselves blindsided by the retail
giant's aggressive supply-chain advances in the
grocery business.

Finally, boards offirms in offensive modes must
constantly scan for opportunities as technologies
advance and the cost ofcomputing drops. Anything
that has been performed manually, for example,
presents an opportunity not only to automate but
also to raise the bar for products or services. Otis
Elevator, for instance, dramatically improved its
product delivery cycle by intelligently using IT
to replace a paper-based tracking and fulfillment
system. Once a contract for an elevator, escalator.
or walkway is signed, a program called eLogistics
sends project information directly from the field
via nearly 1,000 local area networks and 1,000
global wide-area networks to contract logistics
centcrs. The result has been a huge drop in
inventory and a fivcfold improvement in delivery
time.

Building tltr IT Governallcr
Cotllmitter

How do yOll set up an IT governance committee?
A company that decides it needs board-Icvel
IT oversight must do three things: Select the
appropriate members and the chairman, determine
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the group's relationship to the audit committee,
and prepare the charter. The first two are especially
important.

We recommend that the IT governance group
be made up of independent directors, as is the
case with audit and compensation committees.
Chairmanship is also critical. For firms in support,
factory, or turnaround modes, the chairperson
need not be an IT expert but should certainly be
a tough-minded, IT-savvy business executive­
either a CEO or a top manager who has overseen
the use of IT to gain strategic advantage in another
organization.

In any case, at least one person on the committee
should be an IT expert who should operate as a
peer at the senior management and board level.
The expert's job is to challenge entrenched in­
house thinking. He or she should not think ill
of technology-averse cultures and must be a
skilled communicator who does not hide behind
technology jargon or talk down to board members.
The expert should help the committee avoid
dwelling on the difficulties of the work and
emphasize instead the opportunities. The focus
should be on the big picture: Conversations about
IT strategy are hard and can be discouraging if
the committee gets dragged down in technical
details. (In facl, when looking for someone who
fits these criteria, boards may find that many
talented CIOs and CTOs drop off the list of
potential IT committee members.) The IT expert
must have not only a solid grounding in the firm's
overall business needs but also a holistic view
of the organization and its systems architecture.
This is particularly important if the firm chooses
to outsource its functions and connect multiple
vendors across a network. The expert must also
thoroughly understand the underlying dynamics
governing changes in technology and theirpotential
to alter the business's economic outlook.

Generally speaking, the IT expert serves much
the same function as the certified financial expert
on an audit committee. A cia or CTO with solid
experience in the management of IT qualifies; for
example, the IT oversight committee chairman
for the Great Atlantic & Pacific Tea Company

(A&P) was previously CEO of an extremely
successful supermarket chain on the West Coast,
where he achieved impressive business results
through effective IT system implementation and
management. As chair of the IT committee, he
helps balance his company's short-term business
needs with long-term IT investments.

Unfortunately, skilled, business-oriented
technology strategists are in short supply. In the
absence of such a person within a company, an
IT consultant who can help sort out technology
issues can fit the bill, as might a divisional
CEO or COO who is actively managing IT.
Alternatively, a manager who has served in an
influential technology company such as Microsoft
or Oracie can help a firm determine its place
on the strategic impact grid, begin to embrace
emerging technologies, and locate other experts
who can serve 011 the committee.

Businesses in strategic mode should have an
IT oversight committee chaired by an IT expert.
In this mode, it's even more important to get the
membership right. For example, the chairman
of the IT committee for Novell-a company in
strategic mode-founded a major IT-strategy­
consulting company, sold it to one of the then Big
Six accounting firms, and continued as a senior
partner in that firm's IT consulting business.
Two other members of Novell's IT committee
previously served as CIOs in major Fortune 100
companies; they also serve on Novell's audit
committee.

We recommend that the relationship of the IT
governance committee to the audit committee be
very close, because IT issues can affect economic
and regulatory matters such as Sarbanes-Oxley
compliance. For this reason, it's a good idea
to have one audit committee member serve
on the IT oversight committee. The charter of
the IT committee should explicitly describe its
relationship to the audit group, as well as its
organization, purpose, oversight responsibilities,
and meeting schedule (see Exhibit 3).

Regardless of a company's position, top-level
commitment is critical if the board is to engage
in IT governance. Board members and senior
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EXHIBIT 3 An IT Governance Committee Calendar

(Continued)

As Needed

Quarterly

Annual
As Needed

Annual
Annual
Annual

Quarterly

As Needed
As Needed

Annual
As Needed

Annual

Quarterly
As Needed
As Needed

Annual

Annual
Annual

As Needed
Annual

Frequency

Frequency

Offensive Governance
Advisory Role
Advise senior IT management team.
Stay informed of, assess, and advise the company's senior IT management

team about new technologies, applications, and systems that relate to or
affect the company's IT strategy or programs.

Receive update of IT strategy and critique it.
Review and critique business plan (annual and three-year).
Review internal IT assessment measurements and critique action plan.
Hold private session with CFO.

Strategic Technology Scanning

Visit other companies to observe technology approaches and strategies.
Engage outside experts as required to provide third-party opinions about the

company's technology strategy.
Report to the board on matters within the scope of the committee, as well as

on any special issues that merit the board's attention.
Perform other duties as appropriate to ensure that the company's IT

programs effectively support the company's business objectives and
strategies.

Defensive Governance
IT Projects/Architecture
Receive update of strategic projects.
Receive update of technical architecture and critique it.
Ensure update of applications architecture and critique it.
Receive and review update of project investments.

IT Security
Critique IT security practices.
Review and appraise IT disaster-recovery capabilities.
Review security-related audit findings.
Review current developments in security practices, standards, and new

security-related technology strategies.

Internal Controls
Review IT internal control practices.
Review IT-related audit findings.
Send reports to audit committee regarding IT systems and processes

affecting internal controls.

To be successful, an IT oversight committee must ensure that its discussions with senior management
are deep and ongoing. The committee can help management visualize IT's impact on the firm. We
recommend that it develop a to-do calendar of the defensive, offensive, and administrative oversight
tasks it needs to carry out over the year. Here's a sample calendar.
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EXHIBIT 3 An IT Governance Committcc Calcndar (Colltilllletf)

Administrative
Review and assess the adequacy of the IT oversight charter and recommend

proposed changes to the board.
Evaluate IT oversight committee's effectiveness (self-assessment).
Approve minutes of prior meetings.
Present report to board regarding the IT oversight committee's activities.
Hold executive session with committee members.
Approve IT committee meeting planner for the upcoming year, and approve

mutual expectations with management.

Frequency
As Needed

Annual
Quarterly

Annual
As Needed

Annual

managers must identify and carefully gauge their
current positions on the IT impact grid and decide
whether setting up an IT oversight committee is
necessary, given the company's current situation.
If the need is not clearly understood, or if general
buy-in for establishing such a committee­
which necessarily includes an IT expert among
its members-doesn't exist, then the company
shouldn't do it. Any effort to do so will be a
waste oftimc, and failure will sour the chances of
establishing such a committee later.

That said, it's clear that as more and more
companies in support and factory modes change

tactics, and as other firms choose to adopt
new technologies to stay ahead of the game,
board-level technology governance wi II become
increasingly important. This is good news, for
when top managers understand the degree to
which they must be accountable for technology,
for project expenditures, and for monitoring
return on investment from IT, they will do a betler
job of ensuring that critical systems function as
promised. One thing is certain: Given the dizzying
pace of change in the world of technology, and the
changes IT can force upon a business, there is 110

such thing as too much accountability.
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Case 3-2

Volkswagen of America: Managing IT Priorities

Volkswagen's U.S. subsidiary has launched a new pro­
cess for allocating scarce IT budgets across a portfolio of
project requests, in an effort to align IT activities better
with corporate strategy. Now that they have used the
process for the first time, though, and arrived at a list
of approved projects, no one seems happy with the
outcome. This case provides an opportunity to discuss
the difficult governance issues that arise in making IT
investment decisions. As you read the case, consider

Dr. Uwe Matulovic, chief information officer
(CIO) of Volkswagen of America (VWoA), placed
the telephone in its cradle and leaned back in his
chair, replaying the just-completed conversation
with oneofhis peers from the Executive Leadership
Team (ELT). The call, Matulovic mused, had been
similar to three others hc had participated in that
week, each with a different ELT member. The
results of a new prioritization process-a list of
IT projects that would be funded in 2004--had
been unveiled only a few days earlier. But already
a storm was gathering.

The phone calls from other executives had
common themes. All the callers had expressed
concern that high priorities for their areas of
the company had not been funded. Some had
repeated views expressed during the prioritization
process by people who worked for them about
supposed categorization mistakes that penalized

Copyright Q 2005, 2007 President and Fellows of Harvard
College. Harvard Business School Case 606+003.

Professor Robert D. Austin, Dr. Warren Ritchie, and
Greggory Garrett prepared this case as the basis for class
discussion rather than to illustrate effective or ineffective
management. Certain details have been disguised.

Reprinted by permission of Harvard Business School.

these questions: What is your assessment of the new
process for managing priorities at Volkswagen? Are the
criticisms justified? Is it an improvement over the old
process? Who controls the budgets from which IT proj~

ects are funded at Volkswagen of America? Who should
control these budgets? How should Matulovic respond

to his fellow executives who are calling to ask him for

special treatment outside the new priority management

system?

their business units. And each of the calls had
concluded with an informal request to insert an
unfunded project (or two) into the IT departmcnt's
work plans. "We don't have to reopen the process,"
the most recent caller had said, "but perhaps spare
capacity might be applied to make some progrcss
on this project in 2004--we've done this bcforc,
and it would mcan a lot to our area and to the
company's growth plans."

The 10 business units that made up VWoA had
proposed more than 40 projccts, with funding
requirements totaling $210 million (US). A
budget of only $60 million (an amount capped by
Volkswagen Group (VWAG), the parent company
of VWoA) made some degree of disappointment
inevitable. But the intensity of pushback against
the new process was surprising. The ELT had
endorsed the idea of improving upon the old way
these decisions wcrc made, via unstructured debate
among executive sponsors. The new process, it
was agreed, would make trade-offs explicit and
link projects and the core business processes they
impacted with VWoA corporate goals. An orderly,
rational process would replace what, in the past,
had sometimes been haphazard.

But now, questions were being raised about
whether the new process was right for VWoA.

449
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EXHIBIT 1 The "Himalayas Chart"

Source: Company documents.

Volkswagen & Audi Retail Sales

Somc business units had seen none of their
projects funded. Whispers throughoutthe company
suggcsted that the proccss was "too theoretical"
and noted that IT infrastructurc projects had been
trcatcd separately, not forced through the same
process, which many considcred unfair.

As Matulovie peered through the window into
an overcast sky, he wondered whether he should
order exceptions to the process. If a project was
small and just below the line of funded projects,
maybe IT should figure out a way to get it done.
Or maybe he should stand his ground and defend
the new process. Matulovic did not work for thc
other members ofthe ELT, but he did have to work
with them. Whatever he decided could certainly
affect working relationships, so he would need to
consider his options carefully.

Backgrottllrl-Vol ks,,-agcn
of America

Ferdinand Porsehe designed the first Volkswagen
automobiles during the 1930s in Germany. The
original vehicles, targeted at the mass market
("Volkswagen" means, literally, "people's car"),

were intended to transport a family of five at
highway speeds, use modest amounts of fuel, and
remain within financial reach of 1110st people.
The company's signature platform by the late
1940s was the Beetle, which, with its rounded
styling and reliable air-cooled engine, became
internationally popular. For about 20 years, sales
of the Beetle hurtled skyward, propelling the
company's total worldwide vehicle sales past
a million in 1955 and to a high point in 1969.
Although popularity of the Beetle declined
throughout the 1970s and its importation was
discontinued in the United States, late in that
decade, production of Bectles in Latin America
continued into the 1990s. It remains the best­
selling car of all time.'

After peaking in the late 1960s, the pattern
of sales for the North American subsidiary of
Volkswagen settled into a trying cycle of ups
and downs that became known, due to its jagged
contours, as the "II imalayasChart" (see Exhibit I).

I Other marketing nameplates have sold more units, but
these nameplates were not the same vehicle in different
geographies, nor did they retain as much consistency in
core design as the classic Beetle.



Sales fcll precipitously until the introduction
of thc Rabbit in 1977, thcn recovered brielly
beforc dropping sharply again. This timc thc
introduction of the Jetta promptcd another shorl­
lived recovery, followed by a several-year descent
to a new low point in the early 1990s known
informally within the company as thc "Valley of
Despair."

It seemed to some that midlevel managers
within VWoA had fallen into an unhealthy
habit of waiting for thc next round of new
models to rescue them from present difficulties.
Executives wanted to break the cyclical pattern
of sales. Through concerted efforts to develop
more proactive tendencies and a series of more
rapid model introductions (New Golf, New
Jetta, New Passat, and New Beetle), sales rose
encouragingly into the twenty-first century.
New brand positioning and effectivc advertising
helped move the firm into competition with other
more upscale brands.

Globally within VWAG in the early 2000s,
senior executives began to broaden their view of
the traditional VW Group portfolio of vehicles.
Upon his arrival in 200 I as VW Group chairman,
Dr. Bernd Pischctsrieder initiated a strategy
of divcrsifying the product offerings from VW
Group companies. He obscrved that, globally,
the VW Group brands were overrepresented
in small-car and lower-priced segments but
that much of the industry growth during the
prcvious five years had been in midsized
vehicles and emerging segments, such as sport
utility and special-purpose vehicles. The new
diversification strategy would create a portfolio
that matched the global demand for vehicles, not
just focus on segments in which the VW Group
had traditionally produced.

Simultaneously, Pisehctsrieder initiated a
consolidation of the VW Group automotive
brands into two groups, each with different
positioning dircctions. In these brand groups,
one dominant brand represented the lower,
which was partnered with two smaller-volume
brands. For example, in the VW Brand Group,
the VW brand served as the dominant brand
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and was partnered with Bentley and Skoda.
These brands were to be positioned as "classic"
brands. The othcr brand group was thc Audi
Brand Group, which consisted of Audi, SEAT,
and Lamborghini; this group was positioned as
"sporty." The purpose of consolidating brands
into groups was to force some alignment among
brands to help determine their requirements
for future models in new segments. The result
of thesc changes was that both brand groups
proposcd a number of new modcls to be
developed and launched over the period from
2004 through 2008.

VWoA's CEO, Gerd Klauss, could see that
the implications of the product-diversification
strategy being devcloped in Germany would have a
dramatic impact on the U.S. and Canadian importer
operations. If all models proposed in 2002 were
ultimately approvcd and produced, VWoA would
grow from importing nine models in 2002 to over
22 models by 2008 (see Exhibit 2). This sort of
growth in product offering was unprecedented
in VWoA history. In order to prepare for this
escalation and the associated sales and service
expansion, Klauss instituted an organizational
readincss program called "Ncxt Round ofGrowth"
(NRG) and made it the key leadership focus (see
Exhibit 3). The aims of the NRG program were
to define the goals, functions, and organizational
changes required at VWoA to support and enable
the new global product diversification strategy.
Klauss intuitivcly understood that somc of the
things that the company was currently engaged in
must stop, some new things must start, and other
existing activities must be enhanced. The question
really became: Which activitics belonged in which
categories?

VWoA organized itself around core processes
that enabled sales and marketing, logistics of
vehicle distribution, and aftcr-sales service (see
Exhibit 4). These functions would nced to be
robust as the VW and Audi brands' product variety
increased. Plans also called for a continued push
to reposition Audi as a tier-one premium brand.
Central to the NRG program were a set of ranked
high-level business goals, such as "Build Brand
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EXHIBIT 2 Potenlial New Modellntroduclions, 2003-2007

Source: Compan) documellh.
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Customer Loyalty" (number one) and "Improve
Vehicle Value" (number two). (A list of these
goals, with their ranks, is shown in Exhibit 5.)'

By 2003, sales had leveled off slightly but
at a higher level (though still not at late-1960s
levels). Repositioning of brands generated higher
margins. The Touarcg, the company's foray into
the lucrative sport utility vehicle space, had
garnered favorable reviews and was poised for
market success. New versions of Passat and
other models were planned for near-term launch.
Overall, prospecls for VWoA seemed favorable,
despite worldwide auto industry overcapacity,
unfavorable currency exchange rates, and high
oil prices.

In 1992, in order to reduce short-term IT costs,
VWoA entered into a 10-year agreement with
Perot Systems, an IT services provider. Perot
assumed responsibility for the maintenance, repair,
and operation of the IT production environment.
After this outsourcing contract was signed, VWoA
dramatically reduced its internal IT staff to fewer
than 10 people and, in doing so, eliminated much

EXHIBIT 3 Next Round of Growth Enterprise
Goal Areas

Source: Company documents.

Next Round of Gro\\th Goal Areas to
Support Expanded Ilroduct Ilortfolio

Information Technology at VWoA
(1992-2002)
During the 10 years li·om 1992 through 2002,
VWoA executives focused on turning the VW and
Audi brands around in the U.S. market. Marketing
and selling activities were the funding priority.
Information technology was considered a source
of overhcad to be kept at subsistence levels so that
all available funds could be used in the market.

Customer
Lo)·alty

VWoA/VWC
Enterprise GOlt! Areas for 2008

New
Vehicle
Value

Pre-Owned
Vehicle

Business

1 These goal rankings were arrived at in 2002 by a high­
level executive group within WVoA.

Stable
Jnfrastructure

Optimize
Supply Flow
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VW Sales & Field

of gedas AG, the consolidator of IT operations
within the global Yolkswagen group ofcompanies.
Although gedas was a wholly owned subsidiary of
YWAG, it was established with a mandate to charge
external market rates in providing services to
other VW-owned companies. GedasUSA assumed
responsibility for administering the outsourcing
contract with Perot Systems and would assume
responsibility for IT operations at the expiration of
the Perot contract in 2002. GedasUSA would also
undertake development project work for YWoA,
using a formal contracting process. To speed the
start-up of gedasUSA, all 28 employees of the
YWoA internal IT department were transferred
to gedasUSA. Again, YWoA was left with no real
IT knowledge, having transferred IT capability
to gedasUSA. Although the IT knowledge stayed
within the YW Group, the arms-length relationship
between gedasUSA and YWoA made it appear
that the k.nowledge was barely within YWOA's
reach.

During the same period, other organizational
entities were also emerging within YWoA and
influencing the IT environment. The late 1990s
was a period of dramatic growth in the use of the

Audi Sales & Field

Service & Parts

Logistics & Process

Rank

1
2
3
4
S

VW Marketing

Audi Marketing

Enterprise Goal Area

Customer Loyalty
New Vehicle Value
Stable Business Infrastructure
Pre-Owned Vehicle Business
Optimize the Supply Flow

EXHIBIT 5 Executive's Ranking of Entc."prise
Coals for VWoA

Enterprise Goal Ranking for Project
Prioritization

Source: Company documents.

Source: (".1mpnny dOClllllCnh.

of the knowledge of IT within the company.
Over the next few years it became apparcnt that
YWoA had probably cut too deeply. There was
insufficient JT k.nowledge within YWoA even to
administer the outsourcing contract. Over the next
seven years, VWoA progressively added staff to
its internal IT department and built it back to 28
employees.

In 1999, a new Volkswagen Group (YWAG)
company was created in the United States,
gedasUSA Inc. GedasUSA was the U.S. subsidiary

EXHIBIT 4 VWoA Core Processes and Major O'"ganizational Functions
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Internet to support automotivc sales and marketing
activities. In 1999, VWoA set up "eBusiness
teams" for the purpose of creating digital­
marketing assets and interacting with customers
in new ways. eBusiness teams were situated in
each of the VW and Audi brand organizations,
as wcll as in the after-sales parts and vchicle
distribution business units. These units developed
relationships with their own third-party providers
for thc development and maintcnance of Wcb
applications.

Between 1999 and 2002, gedasUSA, Perot
Systems, and the VWoA eBusiness teams worked
together to rebuild the IT environment to support
the now rapidly growing VW and Audi brands.
However, it became increasingly clear that the
JT function was not performing optimally within
VWoA. Responsibility for managing IT was
shared among multiple providers with no single
organizational entity in control ofthe overall process.
Furthermore, the business units within YWoA were
increasingly concerned that IT expenses were on
the rise and that IT projects seemed to be plagued
with schedule and cost overruns.

In 2002, the ELT at VWoA, in conjunction with
the global IT organization, decided that a new
business unit was required within VWoA, one that
could become the single point ofgovernance for all
IT issues. That new organization would consolidate
the technical elements of the eBusiness tcams and
act as a point of contact for gedasUSA, which
would in turn act as VWoA's lead IT delivery
partner. The new internal IT department would be
VWoA's third attempt to create such a function in
the past decade. Jt was considered imperative to
achieve a stable organizational solution this time.
To accomplish this, Matulovic was moved from
VWAG headquarters in Wolfsburg, Germany, to
the United States to design, establish, and then
lead the new organization.

Matulovic was not an information technologist
by training or experience. Within VWAG, he had
been the leader of process development. Before
that hc had managed the paint shop in VWAG's
largest factory in Wolfsburg. In Matulovic's mind,
the major issues at VWoA were not related

to technology but rather to the ambiguity
that surrounded governance and development
processes. Upon his arrival, Matulovic set about
creating a new internal IT department, which
he called "Business Process, Technology and
Organization" (BPTO).

Thc new BPTO department, composed of 23
people, assumed chief firefighter roles as they
dealt with a portfolio of "challenged" projects.
Matulovic took several immediate steps to douse
the flames. Most significantly, he empowered
a nascent Program Management Office (PMO)
to take over managemcnt of all IT projects and
required all projects to have a qualified project
manager and to abide by projcct management
standards. The focus of the PMO was to require
more planning prior to the project execution phase
and to require weekly status reports and monthly
budget reviews for all projects. During 2002
these changes were implemcnted, and gradually,
on-schedule and on-budget projects became the
norm. Matulovic, satisfied that VWoA had built a
capability to do projects right, turned his attention
to a different question: Are we doing the right
projects?

Choosing the Right Projects
to Fund

To implement the NRG program, membcrs
of the BPTO and corporate strategy groups at
VWoA, in partnership with strategy consultants
from gedasUSA, created a high-level business
architecture (BA, see Exhibit 6). This architecture
explicitly depicted the key resourccs of the
enterprise in an organized way to answer the basic
interrogative questions: why, how, who, what,
where, and when. It helped strategists understand
the relationships among these different elements
and included:

A hierarchical and prioritized view of all major
goals (56) across the enterprise

An enterprisewide function model that dis­
played all major activities in the corporation

An enterprisewide information inventory



Performance
Change

The approp.·iate changes to
the husiness architecture
cllllbles the desired
IlerFormance change.

Phase I-Calling for Projects,
Communicating Process, and
Identifying Dependencies
To start the process, PMO put out a formal call
for projects with due dates for proposals. In
July, before business unit requests were required
to be filed with PMO, the corporate strategy
team, working with gedas strategy consultants,
facilitated a workshop with members of the
DBe. This workshop conveyed to DBC members

the business architecture to arrive at a detailed
process for moving projects through selection
and prioritization. And the Digital Business
Council (DBC), composed of representatives
from the eBusiness teams within each business
unit, would do the difficult work-categorizing
projects l assesslIlg their business impact,
discerning their alignment with goals, and
making trade-off decisions-rcquired to reach
a final list of projects for which funding was
recommended. Thc entire process was expected
to play out in three phases spanning three
months, from July through September.

Business
Architecture

Change

To implement the strntegic
challge the husincss
:.rchitecture must be arllllltcd.

Strategy, Business Architecture, & Performance

l"".l-llll'l1------- --- - =

Strategy
Change

lOOJ ~ 1005 II""; l(I(I7

--------

Product Diven;ilication

The glnb:d str"tcgic
change impacts VWoA.

An organization model mapped to the functions
A current-state systems inventory mapped to
the major functions of the enterprise
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The business architecture output was termed a
blueprint and was expected to play an important
role in formalizing governance and prioritization
processes because it provided a means of
categorizing organizational activity (including
IT projects) and relating them in a logical way
to the company's strategy and ability to execute
strategy.

Several organizational entities would playa
role in creating and managing a new process
for managing priorities at VWoA. The ELT,
of course, had primary responsibility for
executing the NRG program, of which the new
IT governance processes were a part. An IT
steering committee (ITSC), composed of senior
business and IT representatives, would guide and
approve the process of IT project selection and
prioritization. The PMO subsection of BPTO,
which had done so much to tame difficulties with
out-of-control projects, would administer the
IT project-proposal and approval process. The
PMO worked with the team that had developed

EXHIBIT 6 Relationship among Strategy, Business Architecture, and Performance

Sourc~: Company docum<::nb.
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that project funding would, this year, involve
them to a much greater extent and expose
them to much more information about proposed
initiatives across the company. Each business and
technology initiative would be mapped against
the business architecture to make explicit: (I)
the business function that would be affected,
and (2) the major goal that the initiative would
advance. At the meeting, representatives from
each business unit informally presented their
proposed initiatives and indicated functionally
how the project would change the business.
Meeting participants located their initiatives onto
an oversized "function wall" (see Exhibit 7).
As the discussion progressed, business unit
representatives began to recognize that many
of them were planning to invest in very similar
initiatives. Similar projects were grouped into
common enterprise projects. Enterprise projects
were removed from individual business unit lists
and added to an enterprise portfolio.

In discussing individual initiatives, the DBC
also identified dependencies among projects. It
became clear that many projects would affect
other projects. Most importantly, some projects

could not be started until other projects had been
completed. This realization caused business unit
representatives to remove initiatives from their
2004 proposal list and include them instead on
2005 or 2006 lists. The result of this phase of
DBC activity was that a proposed $210 million
list of initiatives was simplified to a list of $170
million that would be formalized in Phase II.

Phase II-Formal Project Requests
from Business Units
During a short second phase, each business
unit formally crafted project proposals using a
predefined template. Proposals detailed informa­
tion about each project, including:

Name

Changes it would cause in the current
environment

A financial model

The enterprise function that was being
improved/affected (as determined in Phase I)

The enterprise goal that the project would
advance

EXHIBIT 7 "Buckets" for Categorizing Project Functionality

Source: Company documenls.

Bucket Inititives Based on Functionality

Markel ProdUClS



In addition, proposals categorized projects in
terms of( I) the type of investment they represented
and (2) the type of technological application that
would be involved.

Three different investment types were
recogn ized:

Stay in business (SIB)~An action that was
required for legislative reasons, to maintain
business continuity, or was overtly mandated
by the parent organization. Examples of these
investments included customer privacy efforts
(legislated) or disaster recovery (business
continuity).

Return on investment (ROI)~An action
that had predictable cost savings, productivity
gain, and/or revenue-generating results. This
needed to sufficiently exceed the investment,
which included the initial setup investments
and the ongoing maintenance and operations.
For example, you might install a new system
because its annual maintenance costs would
be 50 percent lower than those of the existing
system.

Option-creating investment (OCl)~Simiiar
to ROI, but with less certainty about the cost
savings and/or revenue-generating results.
These were risky actions taken in anticipation
of discovering a new idea or execution that led
to a competitive advantage. Frequently, these
would be prototypes that, if successful, would
evolve into larger implementations that could
be justified via ROI criteria.

Three different technological application types
were recognized:

Base-enterprise IT platform~[nfrastructure

services and tools, or common utilities and
externally developed applications used across
the company (data warehouses, lnternet­
based communications, desktop productivity
tools).

Enterp rise a pplications~Company-spec ifi c
systems that provided broad functionality
across the enterprise or that produced
information used throughout the enterprise.
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Customized point solutions~Systemsand
solutions useful in targeted application but not
recognized as useful across the enterprise,

The investment and application type would
influence how particular investments under
consideration would be treated in the selection
and prioritization process.

Once proposals were prepared for each project,
each business unit's leadership ranked them by
priority. Business unit managers assumed that
as in past years, they would at a minimun~
gain approval for their most highly prioritized
projects.

Some business units were uncomfortable, as
they associated projects with enterprise goals.
The leader of each business unit was an ELT
member and thus realized that assigning projects
to NRG goals implicitly ranked them in their
importance to YWoA. By associating a project
with an enterprise goal, they knew they were
strengthening or weakening the enterprise-level
case for the project. There was a temptation to
think of ways to associate projects considered
important with a goal important to the company
to improve chances of funding.

Initiatives that had been grouped in Phase I as
having significant synergies were again called out
as potential enterprise projects. They remained in
business units' individual portfolios with a special
note dictating removal from the business unit
portfolio if the enterprise project was approved.
Thus, another way to get a project approved was to
gain its inclusion in an enterprise project that had
a good chance of approval.

Phase III-Transforming Business
Unit Requests into Enterprise Goal
Portfolios
With all official requests submitted, in September
the DBC met for a two-day off-site to convert the
emerging business-un it-focused project portfolio
into an enterprise-focused portfolio. Prior to the
meeting, the corporate strategy and PMO teams
used the dependencies and enterprise project
groupings from Phase I to create a high-level
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schedule of all projects. Because many projects
depended upon others completing (or starting),
many of the 2004 proposed projects clearly could
not be started until 2005 or later Also, some
business unit project proposals were officially
combined to form enterprise project proposals.

As the overall project list changed due to
dependencies and the creation of enterprise
projects, DBC representatives reshumed the
projects still on their lists for 2004. Now some
of a business unit's most important projects were
officially not viable until 2005 or later; others
would be considered as corporate projects. So
business unit representatives needed to reprioritize
their proposals for 2004. The group agreed that
each business unit would identify the three most
important projects still on the 2004 list. In a
flurry of real-time cell phone consultations with
business unit managers not on the DBC, each unit
arrived, by the end of day one, at a final list of its
top three projects.

DBC members returned for a second day to
discover their work was far from over. Overnight,
the corporate strategy and PMO teams had
regrouped the top three picks for each business unit
into five goal portfolios, each one corresponding
to one of the major enterprise goals from the
NRG program (see Exhibit 8). DBC members
quickly familiarized themselves with this new
representation of the enterprise portfolio and
quietly took note of how their business units'
submissions related to VWoA goals.

The second day's decision making began with
a discussion about the accuracy of the project-to­
goal associations proposed by individual business
units in their proposal documents. Several projects
that had been associated with the most critical
NRG goals were reclassified, which dealt a blow
to their prospects of being funded. The discussion
grew heated. Eventually the team agreed, and the
final goal portfolios were determined.

Near the end of the day, the group began
to speculate about the amount of the total IT
project budget. Of the roughly $60 million
available overall, $16 million had been set aside
to fund "stay in business" initiatives, most of them

infrastructure projects under the discretion of
CIO Matulovic; another $30 million would fund
enterprise projects, which left about $14 million
for the highest-priority business unit projects.
These back-of-the-envelope calculations told them
immediately that the funding requirements for all
the top three projects exceeded the budget. It was
not clear how to solve this gap between funding
requirements and the budget. They wondered
what they should recommend to Matulovic and
the ITSC:

Should they drop the lowest-ranked goal port­
folio in its entiretyO (If they did this, several
business units would not gain approval for any
IT projects in 2004.)

Should they apply an equal percentage of funds
to each goal portfolioO

Should they cut apart each portfolio and fund
more projects associated with the most critical
goals and fewer projects associated with the
less important goals?

Should they recommend that the importance of
business unit priorities be revisited relative to
the enterprise priorities from the NRG (perhaps
reallocating some enterprise funds to business
unit projects)?

Members of the DBC recognized that they had
far more information to make this decision than
ever before. But the complexity of the surfaced
trade-offs was greater also. Without a doubt, this
process resulted in a different view ofprioritization
than simply presenting each business unit's top
three initiatives independently (see Exhibit 9 for a
summary of the overall process).

Through the lenses of the business architecture
and the new process, it appeared that several
projects favored by business units did not have
sufficient enterprise value to make the funding
cut. This outcome seemed to present business
unit executives with two options: (I) They could
acknowledge that projects from other areas might
be more important to achieving enterprise goals,
and that the projects they had advocated were
not, upon further examination, as important;
or (2) they could challenge the merit of the
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EXHIBIT 8 Transforming Project: Lists into Goal Portfolios (ColltiJlllet/)
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new methodology for selecting and prioritizing
projects. As Matulovic had discovered in the past
few days, not everyone was choosing option one.

Tile Fillal Projcci Lisl

In keeping with thc ranking of thc NRG goals,
the DBC recommended funding business unit
projects in order of goal portfolios (funding all
projects in the top-rankcd portfolio, then moving
to the portfolio with the next highest rank, etc.).
The recommendation was approved by the ITSC.

The L;lIrulldcd Supply Flow
Project

One implication of the final prioritization decision
was that a project critical to the company's
global supply chain management objectives was
left only partially funded. The multiyear SAP
implementation, midway finished, needed VWoA
full funding to stay on track. But it was a large
project; its full cost would have, by itself, nearly
wiped out a significant portion of the IT budget
for 2004.

A cursory comparison of the project with the
prioritization process revealed immediately why
the project did not get funding. Much of its value
would be recognized at the global level of the

organization, not at the VWoA importer level.
Locally in the Unitcd States, the projcct's value
focused on warehouse performance benefits that
did not rclate directly to the topmost-ranked
NRG goals in any obvious way. The business unit
executive for supply flow understood, based on thc
mcthodology, why the project had not been funded.
Although it promised savings, the big impact was
global integration, which was sometimes a tough
sell locally. In the internal language of VWoA,
the project was a lot of "behind the curtain" stuff.
And yet, without sufficient funds for this project,
the implementation would stretch another ycar.
The initial reaction of the supply flow people
in Germany was: "What do you mean it's not
funded? It's got to be funded." VWoA had to takc
the strategically important next step, but there was
insufficient money at VWoA to do it.

The project appeared to Matulovic to have been
poorly served by the new process. But his options
were few. He could try to take funding from other
funded projects; with a lot of work, he might find
enough to do a littlc more work on the supply flow
project. He could leave it to the supply flow area
to work out what to do about this project. He could
help them make an argument for funding the
project from alternative sources. He could even
use this project as a wedge to drive into the ncw
prioritization process and reopen it. Matulovic
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BI'TO I'ruject
Management

VWoA IT
Steering

Committee

Setting priorities is olle of the hardest things managers

do. You try 10 involve cveryone inthc proccss and make

it transparent. so that everyone owns the outcomes. But

there is always room to sccond-gucss the process, or

decisions made in the process. People have a tcndency

to forgct why decisions wcre made, or that wc all agreed

OIl the decision when it was made. What they see is "my

project didn't gel funded, and this is kceping me from

doing my job." IT looks like an obstacle. If there's one

thing I'd like to turn around, ii's the idca that IT is an

obstacle.

some of his peers to view IT as an expensive item
that usually fell short of what they needed from it.
From some of the recent phone conversations, he
gathered that some also thought this new process
amounted to an attempt by thc IT department to
drive business strategy. It was a difficult situation,
as Matulovic observed:

VWoA Digital
Business Coundl

Audi
eBusiness

Team

B--+ I~CfPI

~~ sO rrI
Other Department ~ I > I /"------

Proposals ~ /'

Audi IT
Project

l)rol>OS:IIs

VWoA IT Project Approval Process

Corporate strategy was clear. The difficulty was
one of strategy implementation. Most would
agree that strategy should drive IT operations, but
legacy IT architecture and financial constraints
imposed limits on what could be done to enact
stratcgy. Business decisions about IT deployment
made in the 1990s, when the company was
in survival mode, created a need in the early
2000s for substantial IT investment. But most
members of the ELT were either not around
during the mid-1990s or had forgotten about
decisions to withhold IT investment to support
market incentives. Matulovic knew this caused

Matulovic"s Decision

kncw the loss of funding would constitute a
major setback for globalization initiatives based
in Germany.

EXHIBIT 9 Summar'Y of Overall Project Prioritization Process
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With the ever~increasing challenge of successfully man­
aging information technology (In, organizations are
recognizing the need for greater discipline in manag­
ing IT projects. For many organizations, this means
estab·lishing or enhancing project management skills,
processes, and governance structures within the organi­
zation. The case presents AtekPC's efforts to implement
a project management organization, or PMO, and the
challenges they faced in doing so. John Strider, AtekPC's
chief information officer (ClO), had strong convictions
that the PMO-light model was the way to go. He had
held back on hiring full-time employees for the PMO
and was moving very slowly and cautiously so as not

to violate AtekPC's culture. He was also concerned
about the many issues that the PMO implementation
had already raised. Were small steps building on small
successes going to get the job done fast enough? Issues
brought out in the case include defining the PMOts
purpose and mission, the structure and governance of
the PMO, and how to successfully implement it in what
appears to be a resistant culture. As you read the AtekPC
story, consider the following questions: What is the
purpose and mission of a PMO? What are the main chal­
lenges and obstacles in implementing a PMO? Can you
identify structures and governance mechanisms that are
critical to effective PMO implementation?

Case 3-3

The AtekPC Project Management Office
A rain had started in the early evening of March
3, 2007, and the streets of Metropolis were
cold and grey where the AtekPC headquarters
were located. As John Strider, CIO for AtekPC,
packed up his briefcase at the end of the day, his
thoughts returned to the new Project Management
Office (PMO) that he had approved several
months ago. During his tenure of over 20 years
at AtekPC, Strider had never witnessed the kinds
of pressures that were now facing the personal
computer (PC) industry. Strider recognized
that the industry was in transition and that
his information technology (IT) organization
would be involved in some critically important
projects in the days ahead, as AtekPC sought to

Copyright © 2007 President and Fellows of Harvard
College. Harvard Business School Case 308-049.
Professor F. Warren McFarlan, Professor Mark Keil of
Georgia State University, and John Hupp (MSIS 2007)
prepared this case as the basis for class discussion rather
than to illustrate effective or ineffective management.
Certain details have been disguised.
Reprinted by permission of Harvard Business School.
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take a leadership role in these changes. It was
that thought which brought to mind the PMO
initiative. If it were implemented right, this
PMO could be a big help to AtekPC, but Strider
had concerns about what might happen if they
tried to push too hard with this idea. Instead
of a help, it could become another item on his
growing list of problems. There were so many
questions on his mind:

How much PM is enough PM? How much PMO

support is enough PMO support? When do you get

to the point that the PMO structure and process is

enabling productivity and contributcs to a morc

successful outcome with fcwer mistakes and a highcr

quality result-whatever you definc success to bc at the

beginning? And when does PM involvcment become

administration for its own purposcs? Whcn do you cross

the line?

Strider thought that he understood what this
PMO could do for AtekPC, but the initiative
was still in its infancy. It needed time to prove
itself. On the one hand, his management team
had hired some experienced people with real
talent to spearhead the PMO program. On the



other, they were new to the PC business and to
AtekPC. They didn't understand how powerful
thc culture was here, he thought. As Strider
expressed it, the PMO had to become a part
of the AtekPC culture, and that required small
changes over a long period of time. If the PMO
found itself fighting against the culture, it would
definitely fail. As CIO, he was keenly aware of
the many initiatives and responsibilities that
he had to cover with his limited resources, and
he knew the PMO was only one of these. He
couldn't let things drop just to build up this new
PMO. It all had to be done together. Strider knew
that his people who were working on the PMO
were frustrated that they could not move faster.
He, too, was tempted by the thought of rapidly
loading up the PMO with more resources and
knocking out projects. But in his opinion, that
would be a bold and short-lived initiative-too
much, too soon, too fast.

Strider closed his briefcase and headed for
the elevator. His IT senior management team
had been with him many years. He felt confident
that he could lead them on the right path without
dampening their enthusiasm for this new PMO.
But would that be enough" To Strider the
payoff was about alignment-aligning strategic
business directions with IT resources, and that
was the essence of the PMO. There was little
margin for mistakes at AtekPC in these changing
times.

Industry Background
The PC industry was experiencing tremendous
cost pressure and was undergoing a period
of consolidation. As profit margins fell, PC
makers were launching cost reduction strategies
aimed at further improving the efficiency of
their supply chains, while lowering the cost of
distribution. According to a recent newspaper
article:

The latest financial results for PC makers show a slow

down in both sales and profitability. BOlh corporations

and consumers arc holding on to their PCs for a longer

period of time to avoid the cost and hassles associated

with upgrading their equipment. As a result, purchases
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are being deferred and PC makers arc looking al new

markets for growth opportunities. The industry appears

10 be undergoing a wave of consolidation as cost

conlrol and scale become marc important than eve]

before. I

In 2007, a major news magazine ran a cover
article entitled "Whither the PC?" The threats
reported in their analysis were worldwide and
stemmed from a variety of factors including the
growing popularity of 1110bile phones, PDAs, and
Web-based application software.

For most people, e-mail is the 1110St important

application that they use. For a long period of time,

sending and receiving e-mail necessitated having a

full-ncdged Pc. Nowadays, though, businesspcople

and consumcrs want to reap the benefit of being able

to access e-mail from anywhere, 24-7. without the

inconvenience of carrying a notebook computer around

with them. Mobile phones and PDAs now provide this

functionality, causing many people 10 question the

need for carrying a full-nedged computer. In the boom

days of the PC, the market was boundless, but growth

has slowed considerably. Moreover, with the growing

popularity of Web-based applientions, both businesses

and consumers are purchasing less expensive machines

that can access and run Web-based applientions and do

not require massive amounts of local processing power

or storage. Having ignored reality for years, PC makers

are at last doing something. In order to cut costs, they

arc already streamlining their operations through the

usc of information technology nnd looking at new

products and new markets to maintain revenue growth

and boost profitability.!

AtekPC
Founded in 1984, AtekPC had grown to become a
mid-sized U.S. PC maker with 2006 sales of $1.9
billion. AtekPC employed 2, I00 full-time workers
and an additional 200 part-time workers. In spite
of rapid growth in the 1990s, AtekPC found itself
struggling alongside the world's other PC makers

1 David Smith, "PC Makers Face Increased Price
Competition and Industry Consolidation," Metropolitan
News Journal, February 17, 2007, p. 87.

2 "Whither the PC?," Global News, March 20, 2007,
p.9.
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EXHIBIT 1 AtekPC Information Technology Organizational Chart

Source: AlckP('
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as they grappled with the transition from a growth
industry to that of a maturing industry. Strider
explained:

The PC industry has changed and will continue to change

at an accelemting pace. At one point, the PC industry

enjoyed tremendous growth rates and good profit

margins. As a result. we tended not to be as careful as

we should have been abollt controlling costs and dealing

with competitive threats. Now. of course. the picture has

changed :lIld we arc facing increasing competition from

Asi<ln PC makers that have tnll1sitioned from contract

manufacturing to marketing their own branded pes.

Th~ PC industry is going through some eonsolidation

as larger players acquire smaller players in order to

achieve greater scale. So that is lhe backdrop of our

industry today. We havc a stronger need than e\cr before

to be aggrcssi\e and to mo\c quickly so that we can

reduce cOsts and tap nc\\ markets. We need to become

a much more agile company so that our capabilities

are more consistent with what ollr name implies. In the

future. we are also going to have 10 be much more sa\-vy

in terms of our usc of IT, or we will risk either becoming

unprofitable or becoming the target of a hostile lakcovcr.

By the fall of 2006, AtekPC had already
begun several initiatives aimed at positioning
the organization for the future. One of these
was the establishment of a Strategic Planning
OfTice whose responsibilities were to propose
business changes. Under the auspices of the
Strategic Planning Office, the initial PMO effort
which was focused on IT projects would onc day
become an enterprise PMO. AtekPC recognized
that they would have to be able to manage projects
more efficiently and effectively in order for the
proposals of the Planning Office to succeed. By



March 2007, both the Strategic Planning Office
and the initial PMO had only been in operation
for a few months. According to Strider, AtekPC
was facing increasing price competition, and
management was under a lot of pressure to make
sure every action had a visible payback.

Information Technology at AtekPC
Over the years, AtekPC had developed an extensive
portfolio of applications. These applications were
principally focused at the operational level for
business functions typical of a PC maker, such as
accounting, sourcing, manufacturing, sales, and
distribution. Architectural integration of these
application systems was only moderately achieved,
so that, by 2007, functional areas were often
provided discrete information services with little
cross-functional integration. lnformation systems
projects were typically operational or maintenance
efforts undertaken at the request of a particular
functional area. They were generally small to
medium-sized projects in terms of both size and
duration, and they were managed informally
without standardized practices. As the director
of Application Development, Richard Steinberg
explained:

Historically, we had always just done our own thing.
We had a lot of operational projects going on and a

lot of enhancements going all. but we had very few

enterprise applications going on. , Over the years,

there were certain people throughout Ihe company that

recognized that the quality of the work thai we did on
projects could be improved. As we began to take a look
at what we needed to do in the future, we realized that
we had to really hone our skills to be able to move more
aggressively and sure-footedly through projects and
to be able to handle multiple projects at one time. So
I put together a plan for a PMO. essentially a project
management methodology for all my areas.

The changing environment that AtekPC
faced created a number of challenges which
they were planning to address with projects of a
large, complex scale. The new PMO was being
introduced in order to provide standardization in
managing these projects and to gain improvements
in the planning and performance of the initiatives.
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Although AtekPC had undertaken a few large
projects in the past that had employed some
formal practiccs, these projects had not resulted
in lasting formalization of practices" Steinberg
explained:

You can go back over the years, to Y2K, to the conversion
of our order management system; on those major projects
they used a project management approach. They didn"t
realize it. They got everyone together: they talked about
what it's going to take to get this done, and they got it
done. Everyone handed oul (lwards and said. "That was
done well. So now that we"re through with that, wc"ve
got to get back to doing projects normally." They didn't
realize that that is the way to do it. All ofa sudden when
those major things go away, when that disappears, then
you go back to trying to do things out of your back poekel
again.

In 2007, IT projects were typically managed
by adding PM responsibilities to one of the
dcvelopment staff who were assigned to specific
functional areas. For example, the Lead Analyst
assigned to Manufacturing would also play the
role of project manager. Lead Analysts supervised
workgroups of analysts and programmers of
varying skill levels, and they were responsible
for satisfying the requests of the functional areas
as well as the performance of their workgroups.
Using an informal project initiation process, users
requested IT services through the Lead Analyst
who then managed the project with the support
of the resources within their workgroup. The
manager, in this case the Manufacturing Systems
Manager, resolved any issues and conflicts, if
needed; otherwise, the request was received,
executed, and delivered through the Lead Analyst.
Project methods, documentation, practices, and
tools were individualized by the Lead Analyst
with little or no consistency across IT groups or
business areas.

AtekPC had realized many benefits from this
informal approach to projects. Lead Analysts often
had long tenures in their areas and developed
a deep knowledge of the business activities,
needs, and people. As a result of their informal
approach, they provided rapid response to user
requests and were able to address emergent critical
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needs within their workgroups with few conflicts.
Because of this record of responsive delivery,
considerable trust was developed between the
nmctional area and their Lead Analyst. The trust­
based relationship was highly personalized to the
individual employee, and loyalties arose from both
sides. The openness of these relationships enabled
the Lead Analyst to gather and quickly assess the
requirements and to reach consensus on a schedule
and delivery date. Linda Star, a Lead Analyst for
Manufacturing, described her work in this role:

In my world I have a variety of users that I talk to. They

would say. "1 necd this," Some would say. "I really need

this. Can I get this? This is an emergency. and I have to

have it." I would come back. and I would look at what my

people arc working on and say "I need you to switch gears.

I need you to givc me two hours, two days, or whatever

it takes. We need to gCI this little piece done...... I do a

schcdule based on what everybody in my group is doing

and what I know after talking with them.

This informal approach to project management
had traditionally been the norm at AtekPC.
Historically, the prevailing view was that IT was
peripheral to the core business activities atAtekPC.
As a result, IT had been seen as an order-taker,
expected to provide service on demand. During
the past decade, projects had become increasingly
focused on operations and maintenance in an
overriding effort to improve efficiencies within
the business functions. The development of cross­
functional integration systems and the use of
Internet technologies were only two of many
emerging needs as AtekPC struggled with radical
changes in its industry and marketplace. The
required new projects were larger, more complex,
and they involved multiple functional areas and
multiple technological areas, unlike the tightly
focused projects that were performed in the past
by a single workgroup. The demands of these new
initiatives and projects were expected to overtax
the current informal project management methods.
The AtekPC PMO was being implemented to
provide more consistent and better practices
for both business and IT projects. However,
implementing a PMO at AtekPC was itself a
challenge which required skillful management

to be successful. A difficult balance had to be
maintained, both between maintenance and new
development as wcll as between resources that
went into development activities versus resources
that went into project management activities under
the new PMO. Strider described the challenge:

We don't havc it all figured out. That's bcttcr than

thinking you do whcn you don't. In the IT department we

havc to be better able to manage the conflicts between

new business-critical initiatives and opcrations with

inercmcntal changes to existing systcms. Wc cannot

sacrifice one for the other. The history is that we've only

done operational maintenance. and now we've got to have

a culture of doing both.

PMO Mission
The mission oftheAtekPC PMO had been gradually
evolving since its inception in late 2006. As of
Spring 2007, there was not a complete consensus
regarding its purpose, its responsibilities, and its
authority. While formal documentation and plans
for the PMO did not exist, the immediate goal
was to establish the office and to prove its value.
The general consensus was that the purpose of
the PMO was to realize the benefits derived from
consistent project practices. Although not clearly
specified or measurable at this time, these bcnefits
were expressed in a variety of terms ranging
from IT improvements in project performance,
efficiency, and resource utilization to enterprise
improvements in cost management and corporate
capability to launch products. Steinberg explained
from the enterprise perspective:

lfl think about the PC industry and its challenges, I think

about two things that could be driving for a PMO. One

might be cost reduction. We cannot afford to be careless.

Frankly, we have to be a lot more cautious about how

we usc our resources. Anothcr motivation to get better

on projects would be that we have to get more creative.

adaptive, and agile in launching new products, And in

order to launch new products. what would you say is

driving those initiatives but project management'?

The responsibilities of the PMO were not so
clear, however. At present the responsibilities of
the PMO were limited to IT projects, although
there was ongoing discussion about expanding



its scope to an enterprise level PMO that would
include business projects in the future. The specific
duties of a PMO were typically divided into two
categories: project-focused and enterprise-oriented.
Project-focused responsibilities such as consulting,
mentoring, and training were services that enabled
the success of individual projects. On the other
hand, enterprise responsibilities addressed services
that might improve all projects, such as portfolio
management, PM standards, methods, and tools,
and project performance archives. Clarification of
the responsibilities of the PMO was continuously
evolving as AtekPC attempted to gain support and
to reach agreement on its mission and charter.

At AtekPC, project-focused responsibilities
were the primary means used to prove the merits of
their PMO. The plan was to create acceptance by
consulting and mentoring on individual projects.
Mark Nelson, the new PMO Manager, talked
about this effort:

What I've been doing since October 2006 has been

providing mentoring and support for project management

with key projects that have been identified by the IT

executives. For the immcdi,lte future, until we get rolling,

the plan is to have me work with a person from a project
planning standpoint-regular meetings with the teams,

status reporling, maintenance issues, and managing risks.

To that end, the PMO continued to build
support from the functional areas and IT persorUlel
involved in these projects. One of the major
limitations was the shortage of PMO expert
resources available to support these projects; in
addition to Nelson, there were three other project
managers assigned to the PMO and these were
contract employees. Using PMO staff to directly
manage projects was done infrequently. Howeverl

Nelson had assigned one of his project managers
to a critical project involving the launch of a new
notebook computer.

Enterprise-oriented responsibilities for the new
PMO were slow to develop at AtekPC. The
new PMO had been developing some standard
project processes and procedures. Steven Gardner,
Manufacturing Systems Manager, commented on
a project chartering process that the PMO had
introduced:
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Nelson helped us develop what we call an "idea form"

where we try to eliminate a lot ofrandolll calls that are

corning to us. We are trying to better prioritize what we

work on, and using this "idea form" leads us toward

building a business understanding of whatever the idea

is that comes along. This forces some thinking up front

on our side but also on the requester's side. 11 helps them

think through about usage and all. Why are we going to

get savings here? What's the reason for doing this'? Is it

worth doing this project at the expense of another one'?

Now, how do I prioritize it? So it is helping us get our

arms around the things that we're working on.

The enterprise-focused services developed by
Nelson's PMO team were being well received.
While progress in this area was constrained by
the limited PMO resources, there was a clear
agreement even at the CIO level that the PMO
was responsible for establishing, publishing, and
disseminating project practices, standards, and
tools. On the other hand, portfolio management
(the change from managing one-off projects to
the establishment of techniques for managing
continuous streams of projects) and archiving
responsibilities (the establishment of archival
records of projects for knowledge sharing) were
not being addressed. Nelson hoped to be able
to include those duties in the PMO's mission as
it developed but, without additional resources,
this was not achievable in the short term. He
also realized that additional resources could
only come by taking them from other critical
responsibilities, and this might compromise their
ability to maintain operational effectiveness. It
was a tough balance.

The final area of concern with respect to the
mission of the PMO was the issue of authority.
Strider recognized that enforcement of these new
project practices required formal authority, and
he was prepared to provide that only when the
PMO had proven itself to the business and IT.
For the early development efforts, Nelson was
working under the benefit of an implied authority
that came from a general awareness of changing
management directions. However, the PMO also
had the support of the senior vice-president. Mid­
level managers who'd witnessed a meandering
PMO trying to find its feet could attest to the
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EXHIBIT 2 AtekPC "Idea Form"

Source: AlekPC.
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significance of such high-level affirmation. Larry
Field, director of the Project Management Support
Group, was a key member of the PMO initiative
from its beginning, and he explained: "For us to
be effective, we have to have support from the
top. And we have that support from the senior
vice-president through John Strider and on down.
That is the first and most critical thing to make
this work."

However, because not all ofthe senior executives
were equally enthused about the PMO concept,

authority was primarily being developed bottom­
lip through the value of the PMO services. Even
this was limited to those functional areas and IT
areas actively engaging the PMO. There was no
current plan to enforce usage at the enterprise
level. Nelson summed lip this approach with these
remarks:

The big thing is the mcnloring that is going on and

actually managing the projects. We aTC being patient right

now so that we can gel some good concrete examples Ihal

we can show them. We can say "look what this is doing



for you. This projcct Ihat would havc taken a year and

a half before, we're doing in three or four months now

bccause wc have putthcse practices in place." And that's

the key because it lets us show our worth. That has to be

thc approach for now.

PMO Organization
Two organizational models were under
consideration for the PMO. These were referred
to as PMO-heavy and PMO-light, and represented
two ends of a spectrum of PMO organizational
approaches. At the one extreme, PMO-heavy was
characterized by a full staff of project managers
who assumed responsibility for the management
of all IT projects. This model focused on the
acquisition of project management experts,
either from internal or external sources, and used
these resources to manage projects under the
direction of the PMO. In the extreme version of
PMO-heavy, no project would operate outside
the management and direct control of the PMO.
At the other end of the spectrum, PMO-light
was characterized by a minimal staff of experts
who worked through internal project managers
to perform the responsibilities of the PMO. This
model focused on the development of the skills of
internal project managers who were not formally
connected with the PMO. In the extreme version
of PMO-light, all projects operated outside of
the PMO under existing organizational controls,
and the ownership of projects resided within
the functional area and IT group charged with
execution of the project. The issue of where the
PMO should be situated along the spectrum from
PMO-heavy to PMO-light was generating a lot
of discussion and little agreement. Strider spoke
about this controversy:

Right now, irs four people full-time .... Given the speed

with which we as a company want to move-we as an

industry need to move-I think four permanent people is

too small. I sec these peoplc assigned to major projects to

assist, but the diversity of application is too broad. r don't

scc all of the managcment moving into this group, There's

kind ofa difference of opinion betwcen mc and the PMO

at this point ahoutthat. We're going to have to find some

middle ground ... ['m fairly convinced it should be

light. That doesn't mean I don't question it, because there
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are a lot of people in this department that are constantly

challenging me on that. Which is fine, Imcan, I don't

ever need a bunch of"yes-men" around.

While Nelson was agreeable to working with
a small team at the start, he felt that the delays
from this approach might compromise their ability
to provide PMO services and to demonstrate its
worth to the functional areas of the business.
However, he and the other managers recognized
that resources were not free, and they had to
come from someplace, which meant reducing the
capabilities of someone else's work to advance his
own. Strider struggled with this challenge, and
the current four PMO resources were acquired at
the expense of other operational teams. Even as
Nelson was working within these limitations, he
was hoping to get more help. As he explained:

If] had no constraints I would like to be able to bring

on thc team of people consisting of project analysts,

as well as managcrs, vcry quickly. Bring in a group of

peoplc up front. Most of them could be ncw to get started.

Then as you go on, you could pull in from the rest of the

organization. They would all be part of the PMO. So we

would have varying degrees of experience ranging from

senior PM's to people who wercjunior. We could achieve

a lot by just taking this one step.

Steinberg was concerned about the resources
required and how the functional areas might
perceive adding more people at this time. He
explained: "What is the implication of a sponsor
in Sales trying to initiate a project that gets
approval from the PMO? They don't literally
understand what the PMO is. They think it's sort
of a road block and an obstacle to progress-a
bureaucratic thing."

Steinberg's concern about how people might
view the PMO was shared by Strider. Although
Strider was convinced that the PMO was the right
way to go for AtekPC, he knew that he also had
to ensure that IT kept its balance and got the work
done. As Strider explained:

Now, if you add people, where do you add them? Thc fact

that yOll can add them at all is a breakthrough. Do you

add them in this PMO, or do you add them somcwhere

else? ... The question is how you get to go where you
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need 10 go, but not violate the culture so Illuch that yOIl

cause a big red nag.... Because the PMO cannot gct the

project done. They're 110t going to write code; they're not

going to install scrvers; they'rc IlOt going to mcet with

users who understand functional requirements; they're not

going to meet with customers.

On the front lines, Star was getting some
information through the grapevine about this new
PMO, and she tried to make sense of what she
was hearing so that she would be ready to adapt
to any new changes. She was certainly hoping
for more help, especially with what she viewed
as the administrative things on a project. As a
Lead Analyst, she had dealt with many of the
problems of project management, and she was
keenly aware of the opportunity that the PMO
created for her. She looked forward to learning to
be more effective as a project manager, but she
wasn't quite certain what was really happening.
She described her understanding of the PMO:

I thought it would be a great idea because I thought

at the time that this was going to be a group that was

going to head up difTerent projects, and they would be

the lead project manager. And then we would be their

team. I was assuming that what would happen is that I

would still be the person in charge-the lead-for that

project. for my group that was working. But I would be,

in essence, reporting to this project manager who had the

skills and the knowledge and the training and the tools

to help us go forward. This was because my background

in project management is my own self-created processes

and tools thatI've made myself in order to create and do

the analysis and keeping track and all that. So I thought,

they're coming in with all these tools, and eventually

they'll be tcaching us; and evcntually we will bc project

managers that can stand on our own.

Star's manager, Gardner had the expectation
that the PMO model would be more heavy than
light. He was already convinced of the merits
of the PMO from his group's use of the "idea
form" to capture new project requests. In his
understanding, the PMO would provide a project
manager resource pool. He spoke about his view
of the organizational model:

They arc moving li'om just helping us with methodology

types of things to managing projects.... They arc thinking

of a pool or project managers. You might have one such

project. and you could borrow that one person for a while.

And your projcct would report 10 thcm. I think it's the

understanding that they have project managers to which

you assign the various projects throughout the department.

For instance, we're using one now for this new launch

project in addition to the projects wc have now. She is

starting to take over the role of planning the timcline.

scheduling. getting the right folks on board and making

sure everybody's informed-the typical project manager

type tasks.... As far as projcct managcmcnt gocs, the

project is her responsibility. It's her job.

In Gardner's view, he would maintain control
of the project, and for its duration the assigned
project manager Ii'om the PMO staff would follow
his directions. Resources would be assigned in a
matrix structure for the duration of the project.
This was what Gardner was doing with the current
PMO project manager who was assigned to one
of his projects, and in Gardner's opinion, this was
a big help because he had too few people and a
large stack of projects to get done. Gardner was
expecting the PMO to furnish his group with
project managers in a manner similar to a PMO­
heavy.

On the other hand, Field recognized that the
problem of PMO structure was not only about IT
staffing:

Thc problem with a PMO-heavy isn't just bringing on

the project managers and analysts. It's also the business

resources. Today, we have line managers who are working

on multiple projects in addition to their regular jobs,

and they can't take on any morc. What really drives a lot

orthe projccts in any company is the availability of the

business resources to work on those projccts. flaving

the business resources available is already becoming

a problem for us. With a PMO-light we are lined up

bcttcr with the business side in terms of the number of

resources, and it"s a better balance.

Nelson favored PMO-heavy as the best model
for AtekPC, but he recognized that he would not
be able to gain acceptance immediately for this
approach. The demand for resources was great
throughout AtekPC, and the PMO would nccd
to prove itself in order to earn the resources he
wanted. He intended to build support for the
PMO-heavy model through project successes.



As thc PMO gained acceptance, he wanted to
implement a PMO-heavy approach, furnishing
project managers to the various groups. As he
said:

I don't think there's enough education about project

management to know the difference between PMO-

light and PMO-heavy. There have been organizational
structures that have been discussed . . But because of

the overall change that the company is going through,

they arc not ready 10 make any lype of decision ... With

these processes and procedures that we're developing

we'll establish project planning, tracking, initiation, and

closure. All the project managers will help get the IT

house in order.

AsAtekPC soughtlo find the right organizational
model, the PMO team worked to deliver the
services that were slowly building their credibility
and proving their value to AtekPC. Finding the
right placc for the PMO along the spectrum
between heavy and light organizational models
was an ongoing source of tension that would have
to be relieved sooner or later. With more resources,
Nelson believed that his team could provide more
support faster and move more rapidly ahead with
critical projects and standards. On the other hand,
Strider reminded Nelson that the PMO was but
one of many responsibilities within AtekPC's IT
organization. There were other needs for resources,
with their own justifications and paybacks. Thus,
the issue ofPMO heavy versus PMO light was not
a simple or easy decision.

Implementation and Culture
AtekPC found itself in a particularly challenging
situation as it tried to implement standard methods
in an organization that was unaccustomed
to consistent, disciplined processes and
standardization. IT management realized that
in the futurc they would depend on standards
and consistent processes to manage their
projects and drive them forward. Nonethcless,
implementing a PMO in a non-PM environment
was challenging because it went against the
grain of the organizational culture. Many people
within AtekPC vicwed project management as just
administrative overhead-something that would
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inevitably get in the way of doing "real work."
Field described the cultural challcnge facing the
new PMO:

We are moving from a company that had really no formal

project management to a company that would like to

be very formal. We are going to be somewhere in the

middle. We can'l be so rigid about project management.

This culture is not going to let us do tl1Ol. You havc to

mix the culture ill with the mcthods and the processes.

lfwe go too rigid, it will fail. We have to be a little nuid

and dynamic at times, and that upsets some PMO folks,

but we have to do it that way here. To succeed we have to

develop an organization that will bc nexible and will be

accurate in its reporting. So that's my struggle-having

project management fit into a culturc that is changing but

is not quite over here yet.

The forces 0pposlllg the PMO seemed
overwhelming at times to those involved. Strider
wondered how willing the IT organization itself
was toward changing their proccsscs and adapting
to new project management practices. This was a
key cultural issue in his mind. Many of the staff,
including managers, had little or no experience
with formal project management practices. Very
few knew how to use any of the software tools
available, such as Microsoft Project. In addition
to these knowledge barriers, the informality of the
current practices was seen as highly attractive by
many. The functional areas enjoyed working with
IT people who were responsive to their needs
and made things happen quickly. The IT staff
also found the informality appealing since there
was no cost tracking nor were any performance
records kept on the projects. The functional areas
were not accountable for measuring the benefits
resulting from their projects, and the IT project
staff was not working within an assigned project
budget. Another source of resistance was the
lack of understanding, at all levels, of the value
of formal project management. Altogether these
sources of resistance to a PMO created formidable
cultural barriers to its success, which management
and the PMO team had to address.

Strider understood many of these cultural
barriers and recognized that he would have to
find ways of working through them if the PMO
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were to survive, In a recent discussion around his
office table, he had summed up the situation: "My
opinion is that I have two choices, I can conform
to the culture and survive; or I can fight the
culture and fail ... You can only swim up stream
so far and so long, regardless of how good and
smart you are. But, if you fight the culture at every
turn, you wi 11 lose."

For now, the PMO implementation strategy
at AtekPC was to work within the culture and to
develop forces that would promote the PMO and
overcome cultural resistance, Promotional forces
included the mentoring, coaching, and training
that were being provided by the PMO team. The
company was clearly under pressure to change the
way it did business, but there was no consensus
among senior management concerning the degree
to which the PMO was integral to the change
process, In Strider's opinion, it was too soon to
apply formal authority without evidence of value
and without more widespread support for the PMO
concept. He believed that more buy-in was needed
li'om the functional areas first. One of the chief
cultural issues in his mind was how quickly the
functional areas (i.e., the customers of IT) would
be willing to adapt to a more formal process. They
would have to be willing to prioritize projects and
make the tough choices and trade-offs. In some
cases, in order to move a project forward, they
would have to be willing to help justify additional
resources.

Nelson was working to create buy-in from
the functional areas by using his team to provide
mentoring and direct project management for key
projects. He recognized that this implementation
strategy was slow work and required considerable
patience. For him, the struggle was about creating
and delivering proven success. He expressed the
challenge as he saw it:

I can't call it bottom up (his implementation approach)

because we got approvnl <ltthe top for us to come in.

BUI it's like it is almost at the top but not quite there.

Irs viewed as bureaucratic, or iI's viewed as having the

potential of being bureaucratic. And that's because of the

industry itself and its time fi'ame get the products out,

get the orders in. One of the things we've heard from thc

top is '~ust don't let this project management and process

mnnagcll1ent slow things down. These arc all grcatlhings,

and we want to see Ihem work; but don't let them get in

my way

As director of Applications Development,
Steinberg was one of the early sponsors of the
PMO, and he saw some progress in breaking
through these cultural barriers. When Steinberg
first came to AtekPC, he was given the task of
implementing a standard software development
methodology. That early methodology effort
failed, in his opinion, because the culture was not
right for a disciplined approach. Now, he was fully
supporting this PMO effort, and he brought to it
a deep understanding of the AtekPC culture and
its challenges. [n his view, only by working with
business groups, one at a time, could he get their
buy-in to the PMO. He explained his approach:

The selling of the PMO outside of IT is an issue. As hard

as I've tried to push this to get some visibility outside

of this department, I've not been able 10 get any official

visibility. What happened is that we began to get our PM

people involved in projects and sent Ihem down to the

users involved in it. Manufncturing was one of the first

areas. The person who is the spokesperson for the IT

project in Manufacturing said, "What is this PMO going

to do?" When we told her all about it she jumped on it.

The same thing happened in Sales.

It's nOI so well received in certain groups, but

fortunately it is in some areas ... Manufacturing is on

board, and Sales is starting to come on board. But I'm

not surc that the other functional areas arc totally on

board with this concept yel.

With some functional areas in support, the
PMO team continued their implementation
efforts. As Nelson remarked, their advancement
to date had been in "baby steps." The frustration
of such tedious progress tempted them to consider
an alternative approach-force the change with
top-down mandates and hired experts. Several
managers, including those directly involved with
the PMO, recognized the need for a larger staff of
experts to build standards and methods quickly,
and they advocated a rapid, more resource intensive
implementation strategy. Such an approach would
allow the PMO to prove its value by actively



managing more projects and helping AtekPC
to achieve better and more consistent project
performance. IT management was concerned that
such an approach would fail because they couldn't
force radical change on AtekPC. Thus, the senior
IT managers encouraged a slow, incremental
strategy that would allow the PMO concept to
prove itself with small victories won through
mentoring one project at a time.

Governance
The issue of PMO governance was not widely
discussed, but already of some importance. At
present, there were no roadmaps or timelilles for its
maturation, so there was no way to measure PMO
performance other than through the subjective
opinions of those involved. There was a sense
that AtekPC would know whether the PMO was
working if the projects were getting done and
the company was getting what it needed. Field
acknowledged that there were few measures 111

place for projects or the PMO. He explained:

How do we measure ourselves? How does a project

organization measure success? One orlhe worries has

been will project management, because of its bureaucracy,

slow things down. There is still some worry about that.

We are trying to say that we will actually speed things up

and gel things done quicker with less rework. So how do

we measure ourselves to say that we arc succeeding? We

haven't rcally put those metrics together yet.

Determining how to prove the PMO's value
was a major challenge for Nelson: "Proving its
value is the only way it's going to work. And this
is going to be tough because there hasn't been
any collection of data before. But even if it is
anecdotal, we can show them that ... we have to
be able to show progress."

Given this approach to measuring PMO
performance through subjective consensus and
anecdotal data, the next governance issue was
figuring out to whom the PMO was accountable.
For the moment, it reported to Steinberg as
director of Applications Development which, in
his opinion, was because of his experience with
methodologies and standards. He explained some
of the current governance options:
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It currently reports to me in application development, but

I really think it should be elsewhere ... The key is that

I've been tapped as the person to gel it started. [ think at

some point down the road, it more correctly should report

somewhere else-if not the CIO, somewhere else in the

organization ... I think there's a possibility it could report

either to the senior vice-president. or if we institute this

new Planning OlTicc, then maybe in the Planning Office.

Strider recognized that the current governance
model was only temporary, and explained his
VieWS:

The only reason we can get a PMO established is because

there is a Planning OITiee for the company, and the senior

vice-president is committed to a more planned, rigorous,

project management approach. I could not drive this

internally within IT unless I had that support ... Right

now, it reports to the head of Application Development.

Steinberg and 1 have talked that over time, probably, the

PMO will report to me directly. But frankly, [just don't

have time right now ...There's also the Planning OlTiee

that doesn't report to me but to the senior vice-president,

and that's a possibility.

Understanding this close interaction between
the new Planning Office and the PMO, Steinberg
shared his overriding concern about it remaining
within IT.

I think as long as it remains an element, a division apart

within IT, there will still be this 'us-them' kind of a thing,

and the feeling that we're in there to get our way, and it's

our axe 10 grind, and it's to make us look better ... We've

done some work with group applications, and they've

been successful. People want more of them. So my hope

is lhal we will have enough breathing room here to get

started with the PMO and to show the benefit of it. That

will sell it 10 other areas and allow it to continue to live.

Deciding How Best to Move Forward
The PC industry was changing, and AtekPC
was dealing with dramatic pressure from larger
competitors such as HP, Dell, and Lenovo.
To compete in a changing industry in which
consolidation was occurring, AtekPC had
implemented a corporate Planning Office.
Recognizing the role that IT would likely play
in enabling AtekPC to respond to the industry
pressures, the senior vice-president had supported
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the creation of a PMO within IT The role of
the PMO might be expanded to include non-IT
projects if it proved to be successful. At the same
time, there was a possibility that the PMO might
fail due to the challenge of implementing such
a measured and disciplined approach to projects
in an environment where that was viewed as
foreign to the culture. After all, AtekPC was an
organization that was used to people rushing
around doing whatever it took to build and ship
products each and every day.

The PMO implcmentation had already raised
several issues, some of which had proven too
controversial 10 resolve immediately. AtekPC was
therefore feeling its way along with the PMO
effort. As they tricd to hammer out agreement on
basic PMO issues, everyone in the IT organization
was acutely aware of the challenges they faced
and the risk associatcd with failure. Projects were
piling up quickly. Success would depend entirely

on their decisions and their efforts, and that was a
cause for worry to cach of them.

The traffic was at a standstill as Strider drove
along the interstate trying to get out of Metropolis
and home to his family that everting. It gave him
time to reflect again about the PMO. He had guided
his management team to this implementation
strategy. He had strong convictions that the PMO­
light model was the way to go. He had held back
on hiring more full-time employees for the PMO.
He was concerned about the many issues that the
PMO implementation had already raised. Were
small steps building on small successes going
to get the job done fast enough? He thought to
himselfas he waited for the traffic to move: "How
can I get where we need to go without violating
the culturc so much that it causes a big red flag?
... I feel that I've got to do it the way I'm doing
it, rather than load up a big PMO and say, 'Here's
my PMO.'''



Concluding Thoughts
Prediction is hard, especially of the future.

Yogi Berra. Hall qfFame baseball player and manager

In 1943, Thomas Watson, the venerable chairman of the IBM Corporation, predicted
that there would be a world market for "maybc five computers." Today thcre are hun­
dreds of millions of computers worldwide. The magnitude of error in this "expert's"
forecast stands as a reminder that it is difficult to see far into the future. A quick glance
backward reinforces the point. In 1992, there were no Web browsers. Before 1995
Amazon.com was but a glimmer in Jeff Bezos's eye. Much has changed vcry quickly,
and nothing has happened to suggest that the IT industry is on thc vergc of slowing
down its pace of evolution and change. There is surely morc excitement ahead.

Thc objective of this book has been to providc its readers with a better understand­
ing of the influence of twenty-first century technologies on executive decisions. While
this kind of understanding may help sharpen predictions, our aim has not been to arm
you for prediction's sake alone. Instead, we have focused on providing analytic frame­
works, and an overview of the issues involved in using those frameworks, to identify
opportunities, design and deploy new technology-based businesses, and create busi­
ness value. These frameworks are based on concepts and theory that have withstood
the test of time and remain relevant despite radical changes in the business and tech­
nology environment. We have dealt with enduring practical questions from the point
of view of the executives who are grappling with them. Not long ago, many predicted
the death of traditional economic and management principles. The subsequent fall in
technology market stocks suggests that we should not be too quick to throw out fun­
damental management principles, even as we embrace the new.

Markets and models, capabilities and organization, networked infrastructure and
operations, and leadership of the IT organization are core subject areas that can be
used to organize the management issues discussed in this book.

As we have demonstrated, the effect of new technologies on markets and industLies
will be to alter competitive positions and frame new strategic imperatives requir­
ing ncw capabilities. The ncw technologies havc enabled new business models and
improvcd the viability of old ones; executives in established firms that do not seize
the opportunities presented by new technologies will find their market positions
threatened.

475
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New networked infrastructures interweave complex business-technical issues that
general managers dread, but which ultimately make the di fference between a rigid
and constraining IT capability and a flexible and dynamic one. These infrastructures
involve varying technologies, relationships, and risk management processes.

Finally, there are the challenges of executing technology-based strategic initiatives,
an area that many companies cannot seem to master. The projects grow larger and
harder, decisions must be made ever more quickly, and leadership and governance
issues abound. Most executives express concern that this relentless pace of change is
occurring much too fast to enable them (and their organizations) to learn. Yet this is
an area that 111ust be mastered if disasters are to be averted and returns from IT invest­
ments are to be realized.

We conclude this book with an integrative case that enables an analysis of issues
discussed throughout the book. As you review this final case, consider the many
opportunities and challenges that confronted these executives and the approaches they
used to address them. Return to the questions we asked during the introduction to the
book and identify insights you have gained on how to address those questions.

I. How important is IT to our success and survival? Are we missing opportunities
that, if properly executed, would enable us to transform our company or industry?

2. Are we prioritizing IT investments and targeting our development efforts in the
right areas? Are we spending money efficiently and effectively?

3. Are our IT and business leaders capable of defining and executing IT-enabled
strategies? Have we opened an effective dialogue among business executives, IT
executives, users, and partners?

4. Does our IT platform enable our business to be both lean and agile? What percent­
age of our IT-related activities are devoted to operating and maintaining "Iegacy"
applications versus enabling business growth and strategy execution?

5. Are we managing IT assets and infrastructure efficiently and effectively? 1s leader­
ship of IT activities appropriately delegated? Do we have the right business and IT
leaders, given our goals for its lise?

6. Are we organized to identify, evaluate, and assimilate IT-enabled business innova­
tions? Are we missing windows of opportunity to exploit emerging technologies
and business models?

7. Is our IT infrastructure sufficiently insulated against the risks of a major opera­
tional disaster? Are the appropriate security, privacy, and risk management systems
in place to ensure "always on" and "always up" service?



Case C-1

TIlt' ITC cChoupal Initiative
On the Challenge of Inclusive Growth

It is now universally acknowledged that 110 long-term

economic growth agenda for India can be feasible without

including in its fold the agricultural sector, which is home

to 72 percent of the population and 60 percent of the

nation's workforce. The challenge lies in sustaining high

rates of economic growth with equity ovcr many years in

order to convert the world's largest pool of economically

disadvantaged people into viable consumers. thereby

translating devclopment into economic freedom.

On lTC's Purpose

lTC consciously exercises thc strategic choice of

contributing to and securing the competitiveness of the

entire value chain of which it is a part. This philosophy

has shaped the vision for your company, the vision I have

referred to in earlier years as "A Commitment Beyond

the Market." Creativc usc of information technology

through the eChoupal initiative has cnabled your

company to bring together diverse agencies, each with

specialized competcncics. in a bid to empower the Indian

farmer.

Excelpls.fi·oll1 speech hy Chairman Shri Y. C. Deveslll\'(/r. ITC

Annual General Meeting. 2003

ChoLlpal: A Time-Honored
Tradition

The village of Oahod appeared to be an unlikely
setting for a technological revolution. Located
25 kilometers south of Bhopal in India's central
state of Madhya Pradesh, Dahod was dominated
by soybean farmers who made their living as their
ancestors did, harvesting their crop and selling it
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in the local market yard. Kamal Chand Jain was
one such soybean farmer. Jain had spent 40 years
cultivating a reputation as a trustworthy unofficial
leader in this quiet community of 3,000 people.
He lived in a simple concrete home that opened
onto a dusty crossroads, providing both a physical
and social center to the village. For years, his
fellow villagers had gathered in the cool cement
front room of Jain's home on their way in from
the fields or a trip to town to chat, gossip, or
share stories and news from the day. This evening
gathering was a traditional staple of Indian farm
life, not only in Bhopal but allover Madhya
Pradesh. In Hindi, the word for this meeting place
was choupal. The choupal constituted an informal
assembly, a forum that villagers could call their
own, a place where knowledge could be shared
and captured.

Meanwhile, in the corporate offices of ITC
Limited's International Business Division (mO)
in Hyderabad, Chief Executive S. Sivakumar
pondered the choupal concept. IBO was the
agricultural commodities export division of lTC,
and, by March 1999, it was clear that it was lagging
behind the other divisions of the company. In 1998,
IBD had grossed Rs. 450 crore' ($100 million)
in agricultural commodities sales, a marginal
addition to the total Rs. 7701 crore ($2 billion)
in sales generated by lTC's other divisions, which
included tobacco, paperboard, retail, hospitality,
and foods, among others.

The soybean and its derivatives comprised
two-thirds of lTC's agricultural export
business 2 ITC sourced soybeans from farmers

lOne crore equals 10 million and one lakh equals 100,000.
Case uses exchange rate of 1USD=45.231NR (2003).

2 Soybeans represent lBO's oil seeds, grains, and pulses
(OCP) group and comprise approximately 65 percent
of the company's gross agricultural exports. IBD's other
product groups include coffee and spices, seafood, and
value-added horticultural products.
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located throughout rural Madhya Pradesh.
Madhya Pradesh (MP) had been dubbcd India's
"soyabowl," as its farmers contributed 4 million
of India's 5 million tons of soybean crop. ITC
had had a 100-year relationship with farmers
(based originally on the tobacco industry))
that gave it an integrated presence along the
entire value chain, from procuring soybeans
from farmers and processing the beans in
exclusively hired processing plants, to exporting
the processed soymeal via vessel loads and
container shipments. When soybeans were
processed, about 80 percent of the crushed bean
was turned into soymeal, a high-protein extract
that was added to poultry and cattle feed. ITC
exported soymeal to countries such as China,
Pakistan, Bangladesh, and the United Arab
Emirates, as well as other parts of Southeast
Asia' The remaining 20 percent of the soybean
material became edible oil, highly valued for its
nutritional content and a very popular cooking
medium in the domestic market.

ITC had been successful in selling soybean
oil domestically and processed soymeal
internationally, but both the input and
output sides of the agricultural supply chain
in India were still far from efficient. The
limited technological resources in India had
constrained the dissemination of know-how
in rural farming communities. Farmers did
not have access to quality inputs, such as
sowing seeds, herbicides, and pesticides, or
information, such as accurate weather reports,
that would help them improve their crop quality
as well as the process of bringing it to market.
They did not reap financial benefits from any
profits made off the valuable soybean-derived
materials. In fact, farmers were losing 60-70
percent of the potential value of their crop, with
agricultural yields only a third to a quarter of
global standards. Similarly, on the output side,

3 See www.itcportal.com for more information about ITC
Limited.

4 www.itcibd.com/feedhis.asp.

middlemcn clogged the supply chain, reducing
profit margins for both farmers and buycrs such
as ITC. Unfair practices affected the way the
farmers wcre paid, the weighing of the produce,
and the amount of time taken by the process.
This drastically increased transaction costs,
slashing potential profits for the farmer.

Both farmers and soybean processors were
locked in an unproductive cycle. Farmers
had limited capacity for risk and therefore
tended to minimize their investment in crops,
lest inclement weather or pests destroy their
investment. This, however, meant a lower-value
crop, which translated into slim margins for both
the processor and the farmer. With such .risk
aversion, farmers were also loath to experiment
with new farming methods. Since this meant
that few new sources of value were found, the
cycle continued unabated.

A Seed is PI aIlted

In March 1999, Sivakumar was challenged by
ITC Chairman Y. C. Deveshwar to generate a
new business plan for the International Business
Division that would bring it up to speed, both in
lTC's realm as well as in the global commodities
exporting market. But Sivakumar knew that a host
of factors~fragmented farms, overdependence
on monsoons, and lack of sophisticated inputs
and farming practices-undermined the
competitiveness of Indian agriculture and, in
turn, ITC.

Noting that many of the challenges for both
ITC and farmers arose from the ineffective
supply chain for agricultural goods, Sivakumar
pondered Deveshwar's credo: "What can we
do to secure the competitiveness of the entire
value chain, so that this business achieves its
full potential? On the other hand, how could
a small business think of investing large sums
towards such a goal?" he thought. Deveshwar
suggested exploring the digital technologies that
were changing so many of the companies around
them. Sivakumar began to rethink the soybean
supply chain. He studied the farmers' villages



and market yards to identify pieces of the supply
chain that could be improvcd, so that IBD might
reach its goal of Rs. 2,000 crore ($442.6 million)
in revenue by the year 2005.

Slltll/cd Crm\"1h: FrOIll Ficld 10

Factor\,

Farmers in Madhya Pradesh made their living
in much the same style as their predecessors
50 years earlier. The process of getting crops
to market bcgan with farmers harvesting the
soybeans and loading them onto tractors and
bullock carts. Farms varicd in size from under
five acres for a small farmer to greater than 12
acres for a large farmer. sAn average farmer, with
about nine acres of farmland, could cxpect an
annual net income of approximately Rs. 20,000
($443) from soybeans and wheat together'
After the harvest, farmers hauled their loads of
produce 30-50 kilometers to the closest mandi'
and then waited for the crop to be auctioned. The
auction began when a government-appointed
bidder valued the produce and set the initial bid.
From here, government-licensed buycrs called
commission agents (CAs) bid upwards until the
crop was sold.

ITC contracted with a specific CA in each
mandi to bid on behalf of the company. Prices
were authorized by lTC's office in Bhopal, MP.
Here ITC employed a team oftraders who followed
the global market. Although the CA knew what
price ITC would pay, nothing prevented him from
buying from thc farmer at a much lower price,
selling to ITC at market price, and pocketing the
difference.

Once a CA won an auction, the farmer brought
his tractor to that CA's shop in the mandi and

S For comparison, the average American farm is about 450
acres.

6 Farmers typically raised more than one type of crop
to take advantage of the varying seasons. The soybean
season, for example, was from June to September. From
October to May, most soybean farmers grew wheat.

7 Hindi word meaning market yard. Madhya Pradesh had
308 mandis, 175 of which were soybean dominated.
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waited for the produce to be weighed on a manually
operatcd balance scale that accommodated only
small increments of the lot. The actual weight
of the crop was often manipulatcd at this point
because of the inaccuracy of the crude beam
scales. For example, if the farmer brought 20
quintals" ofloosc soybeans to the mandi, he could
expect to lose about 10 kilograms total during
the transactions, or 0.5 percent of his original lot.
This translated to a loss of about 100 Rs. ($2.22)
per lot. After the weighing process, the product
was bagged and the farmer was paid. According
to the law, CAs were supposed to pay the farmer
immediately, but, in smaller malldis,9 farmers
were often paid after an unofficial credit period.
The CA would simply tell the t,u'mer to return
aftcr a few days for the money.

On any given day, at least 1,000 farmers'o could
be found trying to file into the market to sell
their produce. Some had to wait for two or three
days just to get into the crowdcd marketplace.
Once inside the mandi, the farmer was faced with
further challcngcs of the chaos and pressure that
characterized the market yard. The Bhopalmandi,
hosting an average of 1,700 farmcrs a day and the
sale destination for farmers in Dahod, was a dusty
yard with a perimcter of booths belonging to the
various CAs. It teemed with adolescent boys who
ran through the crowd, kicking up dust and eating
beans off the farmers' carts. Laughing,joking men
loitered and watched the auctioneers.

Farmers suffered as a result of the time ittook to
sell produce in the l11andi, for they were dependent
on timely cash flow for subsistence. Thus, when
harvest time arrived, they all descended upon
the lIIandi at once. The crop had to go to market
immediately, and, more importantly, it had to be
sold. Farmers were stuck in the position of not
being able to turn down a CA's offer; in many

8 A quintal = , 00 kilograms. Twenty quintals (two metric
tons) was a typical lot size.

9 Containing two to three commission agents. larger
mandis contained 25-30 CAs.

10 More than 4,000 per day visit larger mandis, ',500 visit
medium-size mandis, and ',000 visit smaller mandis.
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cases it had taken him all day to reach the IIwndi
from his village, and to return with a full cart
of unsold produce would be a waste of time and
money. Farmers rarely had access to adequate
storage facilities in which to hold the crop if it
was not sold. If a farmer were able to store the
soybeans, and sell before or after harvest, without
the time pressures associated with a perishable
product, 11 he would have more leverage over their
value. This was impossible, however, under the
prevailing system where the farmer did not havc
other options.

Once a transaction had taken place, the CA
brought the produce to an ITC processing facility.
There, ITC paid him for the cost of the soybeans.
This was effectively a reimbursement, since the
CA had paid the farmer in the mandi from his own
resources at the time of the sale.

The farmers' isolation from one another and
lack of telecommunications meant they had no
way of knowing ahead of time what price would
be offered the day they arrived at the mandi other
than word of mouth. As a result, price discovery
occurred only at the end of their growing and
selling process.

The Seed Is Cultivated

In May 1999, Sivakumar anchored a brainstorming
session ofthe ITC management team in Patancheru,
near Hyderabad. The team knew that, in order to
reduce costs and inefficiencies incurred along
the current supply chain, the "village A ~ mandi
B~ factory C" cycle had to be broken. Deveshwar's
idea of digital technologies came in handy. Indeed,
the team worked to develop a business model
that incorporated "e" into the age-old tradition
of village chollpals to facilitate a reorganization
of the channel. Sivakumar believed that the team
had to work with the cultural infrastructure that
had evolvcd in the villages rather than owning
or controlling the entire valuc chain from top to
bottom.

11 Soybeans would perish if allowed to get wet after
harvest; thus, ill-timed rains could ruin a stockpiled
product.

Knowledge shared and captured in the
traditional chollpal could be extraordinarily
useful to farmers, but it had traditionally been
limited to verbal communication. In the absence
of telecommunications, and even electricity in
some places, news from the closest city could
take days to reach an outlying farming village.
The uncertainty surrounding cash flow prevented
the farmers from creating a sound financial base;
instead, they had become locked into subsistence
living. As D. V R. Kumar, manager of trading in
lTC's Bhopal office, said:

"We know we can't predict the market. and 110 one

expects to, but some guidance would certainly serve

the farmers well. Under the 'old' system, they remained

completely in the dark, with no reference points for

pricing other than word-of-mouth reports of yesterdays
numbers."

Sivakumar and his team knew that the price
trends of soybeans and their derivative products
could be forecasted. Prices of Indian soybeans
generally followed the agriculture futures market
on the Chicago Board of Trade and the Kuala
Lumpur Commodity Exchange.

Given the volatility of the spot market, and the
fact that the value of agricultural commodities
was based on largely uncontrollable factors such
as weather, disease, and pest infestation, farmers
needed to be aware of market activity. They
needed to understand their product in its global
context, so that they could plan their activities
with more confidence.

The eChoupal
At the May 1999 meeting, Sivakumar and his
team conceived lTC's eChoupal initiative. The
eChoupal was based on the knowledge sharing
found in the traditional chollpal model, but took
the concept one step further. ITC supplied a
computer kit to each village with the following
components:

I. A PC with a Windows/Intel platform, multime­
dia kit, and connectivity interface

2. Connection lines, either telephone (with
bit rate between 28.8 and 36 Kbps) or, more

1
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14 The company believed it would be able to recover the
cost and make a profit within three years of the initial
eChoupal rollout.

The total setup cost to ITC was Rs. 170,000
($3,762)perchollpal. Another Rs. 100,000($2,213)
was spent on people, travel, communication,
software, and training. I' With the arrival of these
components, nightly choL/pals at the home of
Kamal Chand Jain were no longer limited to
stories and gossip of the village. Farmers were
instead accessing the World Wide Web through a
site dedicated specifically to them, lTC's www.
soyachoupal.com.

This Web site was updated by the ITC Bhopal
office (see Exhibit I). The data uplink (which
provided the source information for the site),
however, took place in Bangalore, home of ITC

12 Very Small Aperture Terminal. Traditionally, VSATs had
a few disadvantages; VSAT bandwidth was not very high
and restricted to a few hundrend Kbps. There was also
a certain amount of latency (the time between initiating
a request for data and the beginning of the actual data
transfer) between nodes. But these limitations have
been overcome to a large extent due to advancement
in technology. VSAT prOViders in India offered up to
52.5 Mbps outroute (from hub to VSAT) and 307.2
Kbps inroute (from VSAT to hub) data rates, with 270
millisecond latency (Network Magazine India).

13 Uninterruptible power supply.
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commonly, VSATI2 (in 75 percent of eChoup­
als; average 2003 usage 64 Kbps inbound,
I Mbps outbound)

3. A power supply consisting of UPSI) and solar­
powered battery backup

4. A dot-matrix printer

EXHIBIT 1 www.soyacholipaJ.comWelcome Page
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EXHIBIT 2 Screen,hot of Farmer Sign-In Page

Source: COnlp;!ny Web sit~.
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This page invites fanners into thc community of thc cChoupaL though the Sancllillak must first type in his
assigned uscr namc and password (left column). The links on the left address the following categories:

• Districtwide wemher information for Madhya Pradcsh

• Best practices for :.oybcan farming

• Di!>trictwide crop information for Madhya Prade<;h

• Market infomlatioll

• FAQ:.

• News

• Feedback

• COll1p,lOy information

Infoteeh India Ltd., lTC's own information
technology subsidiary responsible for developing
the software. The site contained much useful
information that was previously unavailable to
farmers in Madhya Pradesh.

The site opened up by welcoming farmers into
the "community" of the eChoupal (see Exhibit 2).

On the left side oflhe screen, there were eight links
to the areas of key information that comprised
the eChoupal: weather, best practices, crop
information, market information, FAQs, news,
feedback, and information about ITC. The feature
set had been developed progressively with full
involvement of the farmers using the system.
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a lot of difference in the timing of various farm
operations such as the application of herbicides
and fertilizers.

Furthermore, the difference between harvesting
before or after a big rainfall drastically affected
the quality of the crop. III-timed rains reduced
the value of a soybean crop irrespective of the
amount of money that was put into it at sowing
time. "Farmer A," for example, might spend
8,000 Rs. ($ I77)/hectare on inputs in the hopes
of getting 15,000 Rs. ($332) in return. Similarly,
"Farmer B" could put in 5,000 Rs. ($1 10)/heetare
and get about 10,000 Rs. ($221) in return. Poor
rains, however, would reduce the value of both
A's and B's crops to a 6,000 Rs. (US$ 133) return.
Without reasonable knowledge of weather trends,
there was reduced incentive for a farmer to spend
additional money to produce a higher-quality
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This page features a map of the districts of Madhya Pradesh. Each district is ·'c1il.:kable." and leads the
Sanchalak to his locali;;cd weather forecasl. The day's general wcuther forecast for the state rUIlS as a
marquee along the top of the screen.

Weather Page

India had no private weather service; the
government was the only provider of weather
information. Before the eChoupal, weather
forecasts were rarely communicated to the
remote villages of the rural fanners. When they
did reach the villages, they were too generalized
and did not accurately cover the 30.75 million
hectares of Madhya Pradesh. Farmers needed
to know their regional weather in order to
accurately expect the rains. ITC negotiated
with the Indian Meteorological Department,
the national weather service, to get localized
forecasts for district pockets of 70-80 square
kilometers within MP. The result was that, on
the soyaehoupal weather page, a farmer could
click on his home district to see his localized
forecast (see Exhibit 3). This knowledge made

ft 7 ..

EXHIBIT 3 Scrcenshnt .fWeather Page
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crop from higher-quality seed. Without an accurate
weather forecast, farmers tended to err on the sidc
of frugality. The ability to predict rain patterns
would therefore make a difference to the quality of
soybeans sown by the farmers. The soyachoupal.
com site served to reduce farmers' weather-based
risks and took the guesswork out of determining
the best time to harvest.

Best Practices Page

Here a farmer could find out what other farmers
ofsimilar land area and crop volume were actually
doing and compare these "actual" practices to the
"ideal" practices described on the page. This was
done in the simple local Hindi vernacular, not
in obscure academic lingo. This way, the farmer
could immediatcly identify the gaps between
what he was doing and what he should have been
doing. Such practices included how to prepare the
soil before sowing and how to space the seeds as
they were sown. For example, 18-inch spacing
was considered "best practice"; many farmers,
however, had been spacing their seed rows nine
inches apart, which meant that their crops did not
receive proper ventilation or light. Such conditions
led to an undernourished crop.

Crop Illforlllatioll Page

This section contained instructional material
such as "How to take a good soil sample" and
information as to why soil testing was required. It
also provided suggestions for further actions to be
taken based on soil-test results.

Marketlllforlllatioll

Four links on this page (see Exhibit 4) gave the
farmer the options of exploring world demand,
world production, mandi trading volume, and
malldi price lists. This way the farmer became
involved in the context of his livelihood. He was
given knowledge about the lIlalldi: the prices (lows
and highs), as well as the number of bags that had
arrived at the lIlalldi to date, and the estimated
daily arrivals (usually about 40,000 tons/day in
the peak season). The farmer could thus assess
the demand for his produce at a particular malldi.

This information used to be available only from
research institutions or corporations. Now it was
being provided directly to the farmer. The site
also contained a link to the Chicago Board of
Trade, where farmers could find a seven-to-ten­
day market outlook and track global soybean
price trends. One of lTC's strengths was its ability
to communicate with the global markets daily.
Sivakumar reasoned, "If we had access to this
information, why not translate this into another
context and share it with the farmers?"

Q+A ForulIl (FAQs)

Through this interactive feature, the farmer could
pose a question, and it would be answered by an
appropriate "panel" of experts. Individual farmers
with relevant experience also had the chance to
answer based on the question's category. Weather­
related questions were routed to the meteorological
department; crop questions went to four or five
agriscientists on the panel. One farmer asked, for
example, "Should we do soil testing before soy
harvest or afier?" The answer was posted to the
forum soon after: "You can do soil testing any time
but preferably before the rains." (And to find out
when the rains were due, the fanner could check
the weather page on the soyaehoupal site.)

Another farmer wanted to know why the U.S.
soybean crop was "so big" in the world. The
answer was a photograph of an American soybean
field, with special notation on how much space
was provided between plants. This way, farmers
in India could compare their methods with those
of other countries.

The questions from all ofthe currently operating
eChoupals were stored in a central database
so farmers in other locations would be able to
access and use the information. The computer's
storage ability presented a significant advantage
over television or radio, both of which had been
considered as other options for this kind of
knowledge dissemination.

News Page

This contained excerpts of relevant news items,
such as the government's decisions on subsidies or
minimulll support prices (MSPs), and innovations



example, farmers were more concerned about
prices; at sowing time they were more concerned
about weather forecasts.

The eChoupal initiative was based on the belief
that the farmer needed an alternative to the //landi
system. By participating in the eChoupal network,
farmers were offered new channels through which
they could sell directly to lTC, thus eliminating the
cost inflation a~d cheating that occurred through
the middlcmen. ITC selected a lead farmer in the
village to become the caretaker of this equipment
and a liaison between ITC and the farmers. This
lead farmer, designated Sanch%k, was ideally
someone like Kamal Chand Jain, someone who
was well-known in the village and whose home
had already been a natural chal/pa/ platform for
years. The Sanchalak had to be someone whom
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III other countries' farming systems. If a farmer
did something that was particularly successful or
innovative, that was posted to the news section as
well. This recognition provided incentive for the
farmers, who would otherwise not have the chance
to be heard, to try new things_

Lastly, www.soyachoupal.com had a place
for suggestions. One of the advantages of the
system was that the soyachoupal.com sitc could
be continually tailored to the needs of the farmers.
ITC had relied on farmers' input since the start
of the project, and, in an effort to keep the site's
content dynamic and relevant, it was important
that the farmers could continue to be involved in
its improvement.

The eChoupal served different purposes
over the changing seasons. At harvest time, for

This page shows world soybean produclion in mctric lOllS. From left to right. the countries' volumes listed
are the United States (75.38 ml), Brazil (38.4 Illt), Argentina (26.5 mt), Chinn (15.4 ml), India (5.2 1111), and
other countries (12.2 mt).

Below the graph arc links to other pages on the site related 10 the soybeun market.
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$outcc: Company Web site

EXHIBIT 4 Screenshot of Market Information Page



486 Conclusion Concluding Thoughls

people felt comfortable visiting and someone
who, in turn, welcomed such gatherings in his or
her home.

The Sanchalak
In the evening, 15-20 people at a time showed
up at the Sanchalak's home for the usual choupal
gathering. The ITC computer system that had
been put in place offered new impetus to the
discussions. In addition to the regular chatter, the
Sanchalak would use his" assigned user name and
password to access www.soyachoupal.com and
share with his neighbors the interactive features
of the site. The Sanchalak had received some
basic IT training from lTC, as well as instruction
in effective methods of communication. This
qualified him to open the site to other farmers,
who could then navigate the site themselves.
The log-in feature was designed with the idea
of offering customized content based on the log­
in location; in the future, if the content were to
evolve into a more personalized form, individual
farmers would log in themselves. Until then,
however, the Sanchalak, distinguished for his
literacy and communication skills, served as the
liaison between ITC and the farmers.

Weather forecasts and mandi transactions were
printed out and posted on a notice board in the
Sanchalak's house. This way, the Sanchalak did
not need to open the Web site with the arrival
of every visitor. Farmers could stop in and read
the printed information at any time throughout
the day. If a farmer was unable to read, he only
had to ask the Sanchalak's advice. It was in the
Sanchalak's best interest to advise the farmer
correctly, for better-quality produce from each
farmer would fetch a higher price from lTC,
and this meant a greater commission for the
Sanehalak as wcll as supporting his reputation as
an honest broker.

Farmers brought samples of their soybean
crop to the Sanchalak's home, where he was
equipped by ITC with moisture meters and other

1~ While most Sanchalaks were men, there were also
women who had taken on the role.

tools used to assess the quality of the beans.
The company provided "control samples" with
which the Sanchalak could perform a quality
comparison. Each Sanchalak was trained (as
part of orientation) in quality asscssment of
his particular crop, so he would be qualified to
judge the material based on damage or foreign
matter. The soyachoupal Web site provided the
"best material price" for "best-quality" beans,
so when farmers brought their crop sample to
the Sanchalak, he priced the material based on
its degree of variance from that "best-quality"
example. The Sanchalak then determined
whether or not each farmer's sample matched
what he had learned to identify as the best
material. Using the samples, he could physically
show the farmers: If you grow it like this, you
will get a better price.

Reorganizing the Supply Chain

The physical setup of the eChoupal kiosks
facilitated a new kind of supply chain, of which
technology was at the crux. Trading outside the
mandi, for example, was very difficult before
the eChoupal. First, the mandi provided the
only means for price discovery, and farmers
reasonably assumed they would fare best in open
auction. Second, transactions outside the mandi
were officially prohibited by the Agricultural
Produce Marketing Act. The government had
confined agricultural transactions to the mandis
to protect the farmers from exploitation by
unscrupulous buyers. Open auctions were
considered the best safeguard against this.
At the conception of the eChoupal, however,
ITC was able to convince the government of
the potential benefits to the farmers and the
economy, and the government amended the
act to legalize purchases of beans (and other
agricultural commodities) outside the mandi.
The transparency of the eChoupal-the fact
that the Web site was accessible to anyone,
including the government, to cross-cheek lTC's
prices at any time-facilitated the government's
acceptancc of the initiative.



The Web technology brought price discovery
to the village level. This changed the way
farmers did business. First, empowered with
the knowledge of what price he would get at
an ITC hub, as well as the reports on prices at
nearby //landis, the farmer was able to make
an informed decision about where to go to
sell his beans. This knowledge was important,
given the costs associated with traveling to
the malldi with the beans. By learning about
prices in the village itself, the farmer could
determine how his revenue would compare to
the cost of transportation. If he felt he could
get a better deal at the //landi through the open
auction process, he could choose to go there.
But given the uncertainty of the mandi versus
the set published prices offered by [TC's hubs,
in addition to the perk of being reimbursed for
transport cost, farmers began regularly defecting
from the //landis and choosing nc.

Second, by following the real-time prices on
the Web site, the farmers could decide whell to
sell. Knowing the price in advance meant that the
farmer could go to an ITC hub (assuming he was
happy with [TC's price) on his own schedule, even
if there were no other reasonable bids on the beans
at the ",andi.

A third feature distinguishing the eChoupal was
its transparency. It is arguable that prices could be
cornmunicated to farmers by other means, such
as telephone or radio broadcast. These methods,
however, still relied upon spoken word. The ability
to actually see prices being offered, in writing,
on the computer screen (in spite of the illiteracy
of some of the farmers), was instrumental in
establishing the trustworthiness that made the
eChoupal effective. The Web model was also
more scalable, since one kiosk could be used by
hundreds of farmers.

Without price discovery via the Web portal in
the villages, selling to ITC hubs directly might be
little different than going to the ",andi. [n fact,
the ",andi might be more attractive because the
farmers would have the opportunity to sell in an
open auction. But with the eChoupal, the farmer
was able to make his own informed choice. ITC
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worked to make its hubs attractive destinations
for farmers. In addition to competitive pricing, the
hubs contained multiple amenities that were not
available to farmers in the ",andis.

The ITe Hubs
[TC had five processing units in Madhya Pradesh
and 39 warehouses, making a total of 44 points
to which a farmer could bring his soybeans. This
compared to 5 I large soybean-based mandis in
the state. The farmers traveled an average of 20
kilometers to reach a hub, the range being five
to 30 kilometers. ITC had 1,695 eChoupals in
MP, covering 8,400 villages and reaching 80
percent of soybean- and wheat-growing areas
in the state. The physical architecture of the
eChoupal model called for a Web kiosk within
walk.ing distance (less than five kilometers)
and a hub within driving distance (less than
30 kilometers) of every targeted farmer. To
make sure this was fulfilled, ITC added three
processing hubs and 36 warehouses in MP
after the eChoupal project got under way. The
distance between farms and hubs was about the
same as what a farmer would travel to get to a
n1andi.

Once the farmer arrived at one of lTC's hubs,
his beans were weighed on a computerized
weighbridge, and the weight was multiplied by
lTC's published price. The farmer then received
cash on delivery. ITC maintained enough cash
in a secure kiosk at the processing plant so that
the farmer was fairly and immediately paid.
In addition, the farmer was reimbursed for the
cost incurred transporting his material to the
factory. Depending on how far the farmer had
traveled, ITC repaid him based on fixed freight­
cost parameters, and that sum was added to the
payment for the produce.

Simple amenities at the ITC processing
plant made the experience considerably more
pleasant than at the mandi alternative. After the
soybeans had been weighed, a tented seating
area provided the farmer with a shaded spot
for him to sit and await payment. Restroom
facilities were available. None of these existed
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at the traditional mandi. Tn addition, there
were IS-liter jugs of soybean oil available for
purchase. ITC made a point of saying, "This
is your oil; this was made from your beans."
When the farmer bought soybean oil directly
from lTC, he skipped four or five people in
thai supply chain, keeping his own purchasing
costs to a minimum. The oi I was pure and
unadulterated because it came directly from the
fTC factory.

As an added convenience, the processing
facility included a soil-testing lab on the premises,
where scientists offered recommendations for
fertilizers or additives based on the chemical
composition of the farmer's sample. This took
three days, while the alternative-going to a
government lab-would take longer. Scientists
employed by ITC made recommendations on
the nutrient dosages that the soil needed based
on its properties. They did not recommend any
speci fie brand of fertilizer; they just gave the
farmer the soil properties, and then the farmer
could choose his own brand of fertilizer based
on his soil composition. Freedom of choice was
an important principle of the eChoupal concept.
Trading manager Kumar said,

Vi~iting the eChoupal is not an extra job; this is part of

[thc fanncr's] routinc. Thcir routine is their agriculture.

Before, if they wauted information, they had to go

to town and ask somcbody. Now, wc arc bringing the

information into thc village. into the homc. It'~ natural

for them.

For his involvement in the lTC procurement
process, ITC paid the Sanehalak a 0.5 percent
commission on the sale of soybeans. He was,
after all, effectively doing lTC's buying-buying
that would otherwise have taken place at the
mandi. The eChoupal system effectively turned
the Sanchalak into an entrepreneur, for he also had
the opportunity to earn a 2-3 percent commission
on orders placed for input items, such as herbicides,
sowing seeds, and fertilizers, provided through
ITC. Instant-glow gas lanterns and edible oil wcrc
also popular sells. With the help of commission
from edible soybean oil sales, Dahod Sanchalak
Jain earned about Rs. 35,000 ($775) over the three

to four months of the 2002 soybean season. "That's
a good amount of money for him," said Kumar.

Samyojak
ITC benefited because of the increase in turnover
resulting from Sanchalaks organizing and
mobilizing farmers to sell to the company. The
farmers were happy to have a better-defined
channel through which to sell. But what of the
middlemen, the commission agents of mandi life?
All of fTC's CAs were kept, albeit with a new title:
Samyojak. In this role, fonner CAs were given
additional money-making opportunities within
the eChoupal system. ITC mandated that its CAs
become Samyojaks if an eChoupal was being set
up in their geographic area. In most cases the
transformation was achieved by convincing CAs
of the potential revenue to be gained through the
transactions in the eChoupal. The Samyojak role
comprised three major areas of responsibility: (])
setting up the eChoupals; (2) facilitating lTC's
purchasing transactions; and (3) helping with
lTC's selling transactions.

In the establishment of new eChoupals, the
Samyojak assisted ITC teams in village surveys
to lay the groundwork. This meant assisting in
the selection of the Sanchalak, acting as a liaison
between villagers and lTC, and helping villagers
understand the potential for the new system to be
more efficient and profitable for all parties.

Samyojaks also managed warehousing hubs
attached to the processing facilities that stored
bought soybeans. They assisted in the logistics
of the cash disbursements to farmers arriving at
the processing facility. They also helped facilitate
transportation links for farmers who could not
reach the ITC processing facility themselves.

lTC's selling transactions comprised the "one­
stop-shop" fcature of the eChoupal. Farmers
could buy herbicides, sowing seeds, gas lanterns,
fertilizers, and soybean oil among other sundries
directly from the company. While the Sanchalak
had the responsibility of aggregating the orders in
his village, the Samyojak would assist in actually
moving the goods from lTC's manufacturing units
to the eChoupals and/or warehousing hubs.



Three systems enabled ITC to sell and
deliver goods to farmers through the eChoupal.
The first was at the village level, where the
Sanchalak aggregated demand for products
through orders placed by his fellow farmers.
This was done during the traditional choupal
time. The Sanchalak then e-mailed the ordcr
to lTC, and the items were either (a) picked
up by the Sanchalak at the ITC warehousing
hub, or (b) delivered by the Samyojak to the
villages. In either case the Sanchalak collected
cash payments from his neighbors and remitted
them to ITC. Seeds and fertilizers were sold in
this way.

The second system did not involve any prior
orders. Instcad, the Sanchalak bought products
based on estimated demand and stocked them in his
home. Products sold this way were again procured
by either Sanchalak pickup or Samyojak delivery.
This system was most effective for consumer
goods such as salt, matchboxes, soybean oil, and
confectionary items. These were alllTC products,
and both the company and the Sanchalak carncd a
fee from any sales.

Thc third systcm for selling additional goods
through the cChoupal was "shopping" for the
products at the ITC processing facility. Whcn
Sanchalaks and farmcrs visitcd the ITC facility to
sell their produce, they also had the opportunity to
peruse the warehousing hubs for items on which
they might likc to spend their freshly earned
cash. Samyojaks managed these warehouses,
assisting ITC in creating retail storefronts in the
setup for 2003.

This interactive feature of the eChoupal
system created an opportunity for lTC, the
Sanchalak, and the Samyojak to turn profits that
were simply not possible under the traditional
system. The Sanchalak's job of arranging and
mobilizing the farmers to take their soybeans
directly to the ITC processing facility meant
greater revenue for the company and commission
for the Sanchalak. It was estimated that ITC
saved $5/ton on freight cost; from those savings,
lTC would reimburse the farmer for the time it
took to travel to the ITC facility. The farmer,
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in turn, earned an average increase of $8/ton.
Chairman Y. C. Deveshwar said:

By creatively reorganizing the roles of traditional

intermediaries who deliver critical value in tasks

like logistic management al vcry low costs in a weak

infrastructure economy like India. the eChoupal ploughs

back a larger share of consumer price (0 the farmer.

Besides providing an alternative marketing channel. this
model cngcnden; efficiency in the functioning of mlllldis

through competition and serves to conserve public

resources that would otherwise be needed to upgrade the

mllmli infrastructure to handle higher volumes ofagri

output.

For the Samyojak, income potential in the
cChoupal system exceeded that of a CA in a
mandi. ITC paid I percent of the transaction value
to the CA when buying through the mandi. The
typical CA turned his cash three times in a month
during October to December (the time of peak
activitY)l meaning that his gross return came to
3 percent per month for three months. Thereafter,
money lay idle for the most part, except during
May and June, when wheat and pulscs wcrc
harvested. For an ITC Samyojak, there were more
frequent opportunities to earn commission off
farm inputs and other products being sold through
the cChoupal. Commissions ranged from 2 perccnt
to 5 percent per transaction, depending on the
product. Samyojaks who assisted ITC in cash
disbursements at processing units earned a fec of
I percent of the transaction. The advantage of this
was that the Samyojak now had the potential to
earn from his working capital year-round.

Thc eChoupal leveraged the physical
capabilities of the current middlemen while
removing them from the flow of information
and market signals. CAs-turned-Samyojaks had
good terrain knowledge as well as long-standing
relationships with villagers, which ITC also hopcd
to levcragc. Samyojaks continued to operate out
of mandis as hub points, allowing the eChoupal
system to coexist with mal/dis.

In fact, ITC continued to buy from the mandis
even as the eChoupal gathered steam. By 2003,
ITC was procuring about 50 percent of its
soybeans from the mandis and 50 percent from the
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eChoupal. The company hoped to shift the ratio to
about 20 percent mandi, 80 percent eChoupal, as
new hubs were added to the eChoupal system. The
hubs had limited capacity, and, at certain points
in the season, when market prices for soybeans
werc particularly low, ITC bencfited from buying
from the mandi as well as the eChoupal in order to
maximize procurement. Furthermore. the mandi
provided a source of "market intelligence" for
lTC, as Samyojaks continued to operate there as
well. Samyojaks still got a significant amount of
income from their work in mandis; they could not
yet afford to work solely for [TC.

Principles of the eChoupal

The eChoupal depended strongly on trust. The Web
site was simply a medium for the more important
human element. the interaction. Interaction was)
after all, the initial driver of the choupal concept.
No contract bound farmers to sell to ITC once
they used the Web site. fTC did not ask for
commitment; the farmer was free to do as he
wished. [n fact, the farmer could use all of the
eChoupal's facilities, soak in all the information,
and still choose to take his crop to the mandi.

The bet was that, once given these tools,
farmers would realize on their own that selling
directly to ITC was the best alternative to the
mandi. Rajnikant Rai, vice president of trading in
IBD Hyderabad, commented:

We feel that this is how we can win people in the long
run, by giving them the tools. Communication and
information are developing; mobile phones are here; the
Internet is here; we must use these things for education,
and let there be no question of hiding information. We let
the farmers understand and let them decide who is best in
all open, competitive market scenario. Let them decide.
They are the judges.

To ensure the Sanchalak's integrity in the
process, when he received the computer equipment
he took an oath that connected him to ITC. At this
oath-taking event, the Sanchalak pledged, before
the entire village, to uphold JTC's high standards;
not to use the computer for "wrongful" purposes;
and to maintain the ethics, image, and concept

that ITC has created through the soyachoupal.
com site. In addition, the [TC logo was painted
on the front of the Sancha[ak's home. This vibrant
green and yellow mural stretched across the wall
from floor to ceiling, identifying the Sanchalak as
a liaison of [TC. Through these steps, ITC created
a sense of pride and responsibility that infused the
Sancha[ak nominations. The Sanchalak became a
highly visible figure after the ITC overhaul; as a
result, potentially unscrupulous Sanchalaks were
deterred from taking advantage of the system.
If a Sanchalak were to act dishonestly at any
point, it would create uproar throughout the
village, and ITC would be able to take immediate
action. Because the role was viewed as an honor,
however, Sanchalaks usually treated their duties
with the utmost pride and seriousness.

There were many benefits realized by JTC
when the company found a way to buy directly
from farmers. First, ITC had more control over
the quality of the product it sourced. Direct
contact with the farmer enabled knowledge
sharing in terms of best practice for sowing,
irrigation, and harvesting; therefore, ITC had
some additional leverage over what was available
to them for purchase. Higher-quality produce, of
course) enabled more competitive pricing in the
international market. Furthermore, buying directly
from the farmer reduced the chance of the produce
being adulterated with impurities (which often
happened with middlemen). Deveshwar said,

ITC has demonstrated thaI it is possible, nay, most crucial
to combine the need for creating shareholder valuc with
the superordinatc goal of creating national value.

Hunting for Growth

The imperative for growth promulgated by
Deveshwar had naturally prompted Sivakumar
to seek additional applications of the eChoupal
concept. Sivakumar was anxious to see the success
of the soybean eChoupal model leveraged into
IBD's three other product groups: coffee and spices,
aqua food, and value-added horticultura[ products.
Sivakumar thought hard about other commodities.
While the basic character of agriculture was



the same across India, value chains of different
crops had their own intricate dynamics, as did the
socioeconomic conditions of each region.

Soon after soybeans started showing promise,
ITC had set up pilot eChoupals in three other
crops in three different regions of India that
were as diverse from one another as possible
and representative of all crops in lTC's product
portfolio: coffee in Karnataka, aqua (seafood)
in Andhra Pradesh, and wheat in Uttar Pradesh.
Learnings from these pilots were expected to help
the company scale up on a national level. Each
of these projects shared a common management
approach with respect to their scale and scope:
First, pilot-test the concept in a small number
of villages; second, make changes based on the
learning from the pilot phase and validate them
in a larger number of villages; and third, grow the
project to reach as many villages as possible and
saturate the region. ITC called this approach "Roll
Out, Fix It, Scale Up."

Other Commodities
As seen with soybeans, margins could be generated
in many other commodities through logistics
cost savings between the farm and the factory,
where non-value-added activities were eliminated.
While these savings could be instantly realized,
Sivakumar wondered if they were sustainable over
a period of time, as the savings were benchmarked
against the current inefficient market. And the
market was bound to become more efficient. He
reasoned that ITC could potentially generate value
via three other primary mechanisms: traceability
(i.e., accountability for the quality of the product
vis-a-vis its source), ability to match farmer
production to consumer demand, and facilitation
of an electronic marketplace. The three new
eChoupal models were essentially a validation of
these mechanisms.

With aqua products, or seafood, traceability
provided an opportunity for ITC to generate value
(and additional revenue) through the eChoupal.
Global consumers of India's seafood would pay
premium prices for shrimp that could be traced
back to its source. If fTC were able to tell
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customers not only where a given commodity
came from but also how it was produced (e.g.,
with antibiotics or not), significant gains would
be possible. By controlling the source, ITC could
guarantee the safety and sanitation of the product
and thus receive higher prices.

Similarly, when fTC had greater knowledge
of just what it was purchasing when procuring
crops from rural farmers, value increased for
both the company and the fanner. The wheat
market was an example of this. Wheat varied
greatly in both chemical composition and physical
appearance, and, through the eChoupal, farmers
learned to recognize which physical characteristics
represented certain chemical qualities, such as
gluten, protein, or starch content. Customers placed
orders based on these chemical qualities. When ITC
became able to analyze the crop before purchase,
at the fann level, and then purchase and store it
by chemical-composition category, there was an
opportunity for cost savings, as it was expensive
to separate wheat after it had been purchased and
aggregated at the mandi. The farmer, too, benefited
from this education. By identifying his high- and
low-quality wheat, he could then price the varieties
appropriately. He could command a higher price for
the high-quality wheat and offer low-quality wheat
at a reasonable price to customers who might need
it, say, for animal feed. This way, he did not have to
charge one low price for an amalgamation of wheat
of disparate quality.

Coffee presented a new challenge to ITC. Coffee
was an estate crop, grown by a large number of
small-scale farmers. fTC had a deep knowledge of
coffee farm practices; much research had already
been done on the industry. The price volatility of
coffee was high; variance from base price could
reach 40 percent (compared with 20 percent
volatility in the soybean market), and buyers
would routinely renege on contracts if prices
altered beyond tolerance. Market participants
were savvy speculators. The importance of an
agent in coffee transactions was paramount, and
effective price discovery was often the critical
part ofa deal. With its electronic-trading platform,
called Tradersnet, ITC improved real-time price
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discovery by hosting anonymous trades and lelling
the prevailing selling prices be known. Information
sharing carried over to lTC's customers as well.

"The task of adapting the cChoupal concept
for different crops and regions continues to test
lTC's entrepreneurial capabilities," said Chairman
Devcshwar.

eChoupal as a Marketing Channel
As Sivakumar pondcred the relative potential for
eChoupal in each of the four commodities, hc also
turned his eye to the long-term future of a wired
rural India. As he clicked through the constantly
changing pages of the eChoupal's Web site, he
wondered if marketing and distribution to the 60
percent of India's workforce living in rural areas
might be the real growth engine for ITC.

lTC's vision for marketing via the eChoupal
involved three features: superior product and
distinctive functional benefits, process benefits
(simplified transactions between buyer and seller),
and relationship benefits (farmers' willingness to
identify themselves and reveal their purchasing
behavior). ITC had conceived ideas for various
input items that could be developed for new
business given this framework. The company
believed that these products could be madc
available to farmers through the cChoupal, thus
increasing the value of the farmer's product as
well as generating additional revenue for lTe.
Deveshwar called this philosophy a "commitment
beyond the markel."

Fertilizers Fanners spent an average of Rs.
26,000 crore ($5.7 billion) annually on urea,
diammonium phosphate (DAP), and muriate
of potash (MOP). Still, farmers could not
easily access the fertilizers they needed.
Thirty-five percent of DAP and 100 percent
of MOP were imported. Logistics had proved
to be complicated for most companies. They
were unable to access many rural markets
because of fragmented, or nonexistent,
distribution channels.

Agrichemicals Farmers also spent Rs. 3,500
crore ($774.5 million)/year on insecticides,

herbicides, and fungicides. The agrichemical
market was highly fragmented and
consolidated by multinational corporations
such as Dupont, Novartis, and Cyanamid.
New chemicals were introduced frequently;
however, their life cycles in the market
were only two or three years. Given the
short product cycle, big companics needed
immediate market access. Farmers, too,
suffered when they could not access these
products. High costs of labor, for example,
hurt soybean and wheat farmers whose fields
could have been covered with herbicides,
instead of weeding workers, at a lower cost.

Seeds This was a relatively small, fragmented
market of Rs. 3,000 crore ($663.9 million)/
year, but only 4 percent of farms used
commercial seed. Government-promoted
seed corporations made different types of
seeds available though cooperatives, and large
multinational companies had entered the
market with better-quality material. Still, there
were lead times of up to three years to make
seed varieties available to rural farmers.

Insurance Currently, Indians were collcctively
paying Rs. 50,000 crore ($11 billion) in yearly
life insurance premiums, and that market was
expected to reach Rs. 150,000 crore ($33
billion) by 2010. 16 Life Insurance Corporation
(UC) was a government-run insurance
provider that had already taken a shine to
rural markets. Even in the relatively poor
states of West Bengal and Bihar, 6 million
rural farmers had taken out policies. In 2000,
private insurance companies were allowed to
enter the market, and, as a result, at Icast 12
new companies were seeking to expand their
business into rural India to compete with Lie.
By 2003, rural business comprised 16 percent
of LIC's portfolio, but only 9 percent of
private companies' portfolios. These markets
were largely untapped because of a lack of
trustworthy intermediaries. ITC belicved that
it could create a relationship of trust and help

16Company information.



farmers understand the rules and benefits of
insurance plans. Eventually, fTC envisioned
Sanchalaks being able to ofTer the eChoupal
infrastructure to LlC agents for a fee or to set
up its own insurance brokerage company.

An opportunity also existed for other types
of insurance policies, covering fire, marine,
motor, and workmen'5 compensation. Insurers,
however, had been biased toward larger
accounts, leaving less prosperous farmers
unable to participate. Insurers lacked quality
data on risks and parameters of farm life
and were hesitant to insure rural customers.
With ITC as a liaison, however, data on rural
farmers could be delivered to insurance
companies, thus demysti fying and uncovering
the rural market.

Credit A national survey in 200 I had shown
that Indians were saving about 30 percent
of their annual income, though not through
financial institutions. Both private- and
public-sector banks lacked a customer­
friendly approach and were often avoidcd by
rural farmers. One of the main reasons that
farmers avoided saving through banks was
that they were often linked to a 10an. 17 If a
farmer had savings in the same bank he had
borrowed from, the bank could demand that
he use those savings to pay back the loan.
Oftentimes farmers would rather defer the
loan and simply save their cash in their homes,
unbeknownst to the bank.

ITC believed that a system of trust engendered
through thc Sanchalak would facilitate financial
transactions. It could channel rural farmers into
the mutual fund arena and earn a commission
from banks on farmers' investments, using the

17 Total crop loans in 2001 came to Rs. 33,000 crore ($7
billion).
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tcchnology introduced in the eChoupal. Chollpal
discussions would create data on likelihood to
invcst, and the rcsults would be stored in a data
warehouse for future campaigns.

Sustaining Success
Sivakumar wanted to know how to evaluate these
new business opportunities for ITC. He knew
that the eChoupal could not be everything to
everyone, and he wanted to allocate ITC resources
constructively. Once the sourcing of their core
commodities was sufficiently strengthened,
and cost-effective supply chains were running
efficiently through the eChoupal, other business
opportunities would develop. The poor and
fragmented rural consumers were traditionally
underserved, but the demand was growing with
rising aspiration levels triggered by, for example,
broader advertising. Deveshwar said,

The pioneering cChoupal business model contributes

to creating the market through improved farm incomes.

whilst placing ITC in a unique position to reap benefits

through its closeness to the potcntial consumer.

Sivakumar also needed to consider the
sustainability ofthe ex isting eChoupal network and
its success to date. Many nonprofit organizations
had tried to introduce technology to rural India,
but had not been able to sustain their initiatives.
Computer equipment was expensive and had a
finite lifespan. After a few years it would have to
be replaced. Should (and could) ITC bear the cost
of continually replacing IT equipment?

ITC was convinced that as more farmers bought
products through the upstream channel, many
other marketers would follow. But how should ITC
best jump-start its upstream commerce initiative
to ensure its long-term success?
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