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Preface

In the Darwinian struggle for profitable growth, we can learn from
America’s most highly evolved companies. Companies that come
out on top of the fastest-growing, most rapidly changing, and most
intellectually demanding markets have something to teach the rest
of the business world.

America’s most highly evolved companies are technology leaders.
Technology permeates industry. It is the basis for many commer-
cial and consumer products and is a key enabler for providing ser-
vices. However, great technology alone is not enough to create a
successful business. Uncounted billions have been spent develop-
ing technology that ultimately did not generate positive cash flows.
On the other hand, a select group of technology entrepreneurs
has become wealthy, converting tiny investments into vast personal
fortunes. Part of this dynamic is a natural outgrowth of capitalism’s
cycle of creative destruction.

As they develop, many companies go through fairly predictable
phases. Initially company founders rely on at most three sources of
cash: personal money, paying customers, and possibly investment
capital. To maintain positive cash flow they focus on external factors,
such as changing customer needs, advances in technology, com-
petitor strategies, and investor requirements. As these companies
grow, they borrow money from banks, issue stock, create divisions,
and acquire businesses and divest others. An unintended side-effect
of their success is a distraction from the very behavior that created
the success in the first place: the focus on maintaining positive cash
flow by adapting to the needs of the marketplace.

In many cases, key decision makers delegate the responsibility
for adapting the company to changing customer needs, advances
in technology, and evolving competitor strategies. These executives
spend increasing amounts of time mediating disputes over transfer
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pricing, arguing over executive compensation, trading businesses,
redrawing organization charts, and catering to the needs of pow-
erful board members.

The executives of the large company thus create an opportu-
nity for a new generation of entrepreneurs to take away their cus-
tomers. By the time they notice that anything has changed, they
are years behind the “value propositions” offered by the new gen-
eration of entrepreneurs. Although these large companies are able
to survive, often for many years, they have lost the strategic initia-
tive in their industries and can only rely on cost reduction, not rev-
enue growth, to enhance profitability.

Some large companies are able to transcend this cycle, how-
ever. Consider the recent histories of IBM and Hewlett-Packard
(HP). Over the last decade, dramatic changes occurred in their
markets, including the growing importance of the personal com-
puter, the change from proprietary mainframe-based corporate
computer systems to open client-server architectures, and the
increased role of applications software.

IBM was unable to respond to these changes effectively. It
remained dependent on the less robust proprietary mainframe busi-
ness, ceded the personal computer operating system and applica-
tion market to Microsoft, and focused management attention on
internal reorganizations. Its senior executives were replaced, and its
stock price, having peaked at 180 in 1987, dropped as low as 40 in
1993. Although IBM’s financial position has recovered significantly
under its new CEOQ, it remains to be seen whether the company will
be able to retake the strategic initiative that it formerly enjoyed.

In contrast, HP combined its discovery of inkjet technology with
an aggressive marketing strategy to build a 60 percent share of the
$10 billion worldwide market for laser printers. HP also built a fast-
growing line of UNIX-based computers to act as servers for networks
of personal computers and workstations. Its share of the personal
computer market is continuing to rise, with 90 percent of HP’s rev-
enues derived from products introduced within the last four years.
Between 1991 and 1995, HP’s stock price increased 480 percent.

What does HP do that IBM did not? This book explores how
twenty technology companies, including HP, have sustained their
success. The twenty companies were selected from a sample of 1,309
U.S. companies, based on their high R&D as a percentage of sales,
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their leading five-year average return on equity relative to their
industry, and their reputation for innovative products and services.

These companies have a truly impressive track record. For
example, they earned return on equity that was 2.4 times the U.S.
industry median. They increased shareholder value at a rate 4.5
times that of the Barra Index of all U.S. securities. And they gen-
erated profits per employee that were 4.1 times the U.S. industry
median. What is perhaps most impressive is that they were able to
achieve all this profitability while increasing revenues at 5.7 times
the U.S. industry median. Furthermore, during this five-year
period, these outstanding companies generated earnings per share
at a 43 percent compound annual growth rate, while the U.S.
industry median actually dropped at an 11 percent rate.

The companies are Amgen, Cisco Systems, Compaq Computer,
EMC Corporation, Gillette, Heartstream, HP, Intel, International
Flavors and Fragrances, Johnson & Johnson, Merck, Micron Tech-
nology, Microsoft, Minnesota Mining, Oracle, Parametric Technol-
ogy, Schlumberger, Synopsys, Thermo Electron, and U.S. Robotics.

The most important factor that keeps these twenty companies
ahead of the pack is the way they adapt to change. Rather than
deny that change is taking place, these technology leaders look for
ways to exploit change for the benefit of their customers. If this
change means that some products must become obsolete, the firms
cannibalize ruthlessly. And technology leaders don’t just canni-
balize their products, they even uproot their most fundamental
business processes.

Technology leaders work with a mental model that guides their
strategic decisions. In this model (see Figure P.1), people and tech-
nology are combined to create products that customers are eager
to buy. These products generate capital and insight: the capital
comes from the products’ operating profit, and the insight is the
result of feedback from customers and competitors and the firm’s
success in its core business processes (such as, new product devel-
opment and product supply). Through resource allocation, tech-
nology leaders channel this capital and insight into new product
development projects and business process redesign.

By optimizing this model, technology leaders create a success
cycle that leads to ever greater levels of capital and insight. Tech-
nology leaders expand this success cycle through four sources of
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Figure P.1. Technology Leaders: Flow of Capital and Insight.
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advantage, which are the critical management practices that drive
their superior performance.

1. Entrepreneurial leadership. Technology leaders identify, attract,
and motivate the smartest people to perform to the limits of their
ability. How do they do this? They have CEOs who combine a deep
understanding of technology with an intense drive to make money.
They use values-based visions that grab smart people and pull them
in the right direction. This contrasts with peer companies who try
to motivate people by exhorting them to “maximize shareholder
value.” Technology leaders have open organizations and take a hu-
manistic approach to managing people. However, technology lead-
ers have some hard edges. They are highly competitive, and they
pay people to perform. They often balance below-average cash
compensation with stock options that are valuable only if the com-
pany’s stock price keeps going up.

2. Open technologies. Technology leaders get the technology that
meets the needs of their customers. In this pursuit, they often pay
for quick access. If they have the technology inside the company,
they will invest to make it even more valuable to customers. If the
technology is available from outside the firm, they will get access
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to it. This access could range from acquiring a company to licens-
ing the technology from the people who developed it. Technology
leaders seek a strong market position in specific “leverage-point
technologies” that will allow them to organize third parties in pur-
suit of an industry standard. And technology leaders assign people
to monitor new technologies before they become a dangerous
threat. At the same time, they catalog their noncore technologies
and outplace them, while selectively “renting” technologies that
are needed only for specific projects.

3. Boundaryless product development. Technology leaders com-
bine their people and technology in a process that generates supe-
rior value for customers. They form cross-functional teams. They
work with early adopters to understand their unmet needs. They
develop prototypes based on these needs. And they modify these
prototypes based on customer feedback. Furthermore, they create
“product supply” capabilities that enable them to meet mass-mar-
ket demand while maintaining high product quality and delivery-
time standards.

4. Disciplined resource allocation. Technology leaders use the cap-
ital and insight that results from their successful products to ex-
pand their success cycles. They use resource allocation to spread
organizational learning. They screen projects using portfolio grids.
They build project time lines for the most attractive projects, being
sure to incorporate specific exit ramps. They estimate success prob-
abilities and incremental net cash flows between decision nodes.
And they systematically reallocate resources to the projects with
the greatest expected value.

Target Audience

This book is intended to help practitioners understand these four
sources of advantage. CEOs, chief technology officers, division man-
agers, product managers, scientists, and engineers in technology-
intensive industries can use this understanding to help them manage
the linkages between technology and markets. Venture capitalists,
investment and commercial bankers, and other investors and finan-
cial intermediaries can use the findings of this book to help identify
potentially valuable technology investments. CEOs, division man-
agers, and product managers in industries that are less technology-
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intensive can also use the strategies presented here to help them
increase their return on innovation.

Overview of the Contents

Chapter One explores the key opportunities and threats that face
technology-intensive industries, highlighting how these trends
affect technology organizations, from the CEO to the engineers.
It details the analytical approach used to select the twenty tech-
nology leaders. The chapter also explores the four sources of ad-
vantage that drive the companies’ outstanding performance and
shows how these sources of advantage contribute to their ever-
expanding economic value.

Chapter Two examines the first key source of advantage entre-
preneurial leadership. It provides insights into the leadership styles
of David Packard (HP), Roy Vagelos (Merck), and Bill Gates
(Microsoft). The chapter explores the evolution of effective decen-
tralization through examples from HP, Cisco Systems, and 3Com.
It describes how Cisco Systems and others attract and retain top
people. And it illustrates the powerful financial incentives that
enable Thermo Electron and Microsoft to create valuable new busi-
nesses. Chapter Two concludes by describing a process that CEOs
can follow to embed these principles in their own organizations.

Chapter Three scrutinizes the second source of advantage that
distinguishes technology leaders: open technology. Technology lead-
ers follow a five-step process that enables them to nourish and
renew the technology essential to their ability to compete. The
chapter shows how technology leaders Cisco Systems and Compaq
forge industry standards and illustrates how Synopsys, Johnson &
Johnson, Merck, and HP monitor new technologies. It describes
how Microsoft and Cisco Systems partner or acquire (or both) to
close the capability gap. Chapter Three concludes by outlining a
change process that CEOs can use to adopt the practices that are
so effective for technology leaders.

Chapter Four explores how technology leaders “rent” tech-
nologies that they need for a specific project, presenting examples
from Amgen and Intel. It uses an example from Louis Dreyfus to
illustrate the principle that managing technology is a form of arbi-
trage. The chapter shows how technology leaders structure “rental
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agreements” that give them access to technologies that enable
them to pursue a business opportunity with transient value—with-
out requiring a permanent investment. It highlights the many pit-
falls to such arrangements and presents a road map that describes
how best to manage them. Chapter Four concludes by showing
how this road map has contributed to the outstanding perfor-
mance of Cisco Systems.

Chapter Five shows how technology leaders blend their people
and technology through the third source of advantage: boundaryless
product development. It describes a five-step process that enables tech-
nology leaders to get new products to market that customers want
to buy. The chapter shows how this process has helped HP, Micro-
soft, Schlumberger, Gillette, and U.S. Robotics achieve great results.
It explores how mechanical and semiconductor product companies
have achieved quantum improvements in product cycle times
through the use of prototyping software developed by Parametric
Technology and Synopsys. And it shows how CEOs can incorporate
what works for technology leaders into their own companies.

Chapter Six zooms in on the most critical element of boundary-
less product development: how technology leaders create value for cus-
tomers. This chapter introduces the concept of the “value triangle.” It
argues that the way companies connect the corners of the value tri-
angle determines their product’s success. The chapter illustrates this
principle with examples from EMC Corporation, International Fla-
vors and Fragrances, and Heartstream. Chapter Six concludes by
describing a process that technology leaders follow to create value for
customers, illustrated with examples from 3Com and Cisco Systems.

Chapter Seven examines the fourth source of advantage: dis-
ciplined resource allocation. Technology leaders view resource alloca-
tion as a process of betting under uncertainty. All the capital and
insight generated by the other three sources of advantage are
invested through the resource allocation process. To win the game,
technology leaders follow five principles that help them manage
the risks in their research portfolios. Chapter Seven illustrates these
principles using an example from the pharmaceutical industry,
based on one company’s actual experience. And it shows how tech-
nology leaders make each of these principles work.

Chapter Eight integrates the first seven chapters by presenting
an Innovation Scorecard comprising clusters of questions that can
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help readers see how their own organizations compare to those of
technology leaders. Readers will be able to gauge their company’s
relative performance in terms of return on innovation, leadership,
technology, product development, and resource allocation. The
chapter also suggests some of the ways companies can collect the
data needed to answer these questions. It concludes by describing
an approach that CEOs can use to make their organizations more
innovative.

Chapter Nine offers some thoughts on the future. It discusses
how technology leaders may change the general business land-
scape and describes the implications of these changes for man-
agers, workers, consumers, and financiers.

My Relevant Experience

My interest in this topic springs from more than fifteen years of
experience consulting to technology developers and users. I have
worked with clients in software, telecommunications, semicon-
ductors, on-line information services, biotechnology, chemicals, oil
refining and marketing, and oil services. I have helped these clients
address such issues as market and product development, R&D
portfolio management, joint venture design and implementation,
and technology licensing. I have worked with clients that sell tech-
nology and have managed teams that use technology to make busi-
ness processes respond more effectively to customers.

In my experience, the major cause of failed technology ven-
tures is the inability or unwillingness of technologists to appreci-
ate how their products will create value for customers. The
importance of this issue parallels the switch in the computer indus-
try from proprietary to open operating systems. When technolog-
ical skill was scarce, companies that controlled it could dictate the
direction of their markets—customers would have no choice but
to buy what the engineers designed. As computing power was
decentralized, technological skill was more widely dispersed.
Because of their large embedded bases, many technology compa-
nies needed to experience a serious crisis to become aware of the
fundamental shift in their markets from technology-push to cus-
tomer-pull. Many of my consulting projects have been intended to
help clients cope with this shift.
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In 1995, I worked on a research report that studied a set of
R&D leaders, the objective being to learn how these R&D leaders
addressed certain key issues. The study explored how to strike the
appropriate balance between the business and technology sides of
an enterprise, how to introduce profitable products ahead of com-
petitors, how to value technology resources, how to maximize the
productivity of the R&D organization, and how to optimize the
value of the R&D portfolio.

The success of this project motivated me to further explore
these fundamental business issues. I wanted to test the validity of
these findings on a larger set of companies across a broader spec-
trum of industries. And I hoped to distill from this research a set
of principles that could be vividly illustrated to help managers in
all industries.
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