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Foreword

In these times of rapid change in the technological, political, and
cultural spheres, we often hear people speak of “innovation”—usual-
ly in a very positive sense. Indeed, innovations are important ele-
ments for growth, progress, and success in a variety of contexts. But
what do we mean by innovation? How does it differ from the process
of change itself? Once defined, how are innovations encouraged?
Perhaps most significantly, what types of environments are con-
ducive to innovation? What might individuals, organizations, gov-
ernments, and others do to encourage the positive aspects of this very
significant societal element?

In July of 1999, the Aspen Institute Communications and Society
Program convened its Eighth Annual Aspen Institute Roundtable on
Information Technology in Aspen, Colorado to explore Ecologies of
Innovation. This report, which in my opinion is among the best of this
series of reports by journalist David Bollier, our perennial Roundtable
rapporteur, summarizes the discussion among 23 participants from high
technology industries, finance, academia, and the non-profit sector.

In the pages that follow, Bollier captures the participants’ definition
of innovation as having components of invention, implementation, and
sustainable value. He goes on to explore the many ways that environ-
ments foster or hinder innovation, and how new communications and
information technologies impact these ecologies.

Innovation and Its Stages
Innovation rarely comes all at once. Rather, the report sets forth par-

ticipants’ examples of how innovation occurs in stages. Taking the
Internet as an example, participants observed, there are various levels of
development, and different ecologies necessary to invent, scale, facili-
tate, and discipline it. Organizations may require very different sets of
people to come up with ideas and then to move them forward to use-
fulness.

But innovations do not occur in a vacuum. Indeed, an innovation
can change its own environment, which often reacts in a biological-like
manner (hence the word ecologies). The report explicates the ecologi-
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vi ECOLOGIES OF INNOVATION

cal metaphor, including the introduction of complexity theory frame-
works, feedback loops, and the interrelationship of the innovation with
elements of the environment itself.

How Communications and Information Technologies
Stimulate Innovation

Participants noted that communications and information technolo-
gies serve as stimulants to innovation in three distinct roles:

1. As tools enabling or facilitating collaboration, data manage-
ment, or modeling;

2. As elements of the cognitive process aiding collaborative
endeavors; and 

3. As elements of the innovation itself.

As an example of how communications and information technology are
themselves elements of innovation, participants cited the rapid increases in
computing power relative to price, the effect of networks, and increases in
available bandwidth. Simply, the Internet increases the dissemination and
availability of information and knowledge. People who have been outside
of the arena can now enter and make their thoughts known. As the tech-
nology allows new participants to add their voices and begin to explore new
areas, we all benefit from new analyses of familiar topics.

Six Vectors Affecting Ecologies of Innovation
In summarizing the sessions, Bollier organizes participants’ com-

ments into six vectors, which he suggests interrelate in and affect the
ecologies of innovation. They are:

• The Entrepreneurial Ethic;

• The Organizational Environment;

• National Polity and Social Norms;

• The Transnational Internet Culture and Innovation;

• The Role of Government in Fostering Innovation; and 

• Financing Mechanisms for Innovation.

For example, one of the elements discussed in the “national polity
and social norms” vector is the environment that encourages risk and
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tolerates failure. A largely deregulated financial market, able and willing
to take risks, coupled with lenient bankruptcy laws and an individual
risk-seeking spirit, join to make innovation more likely. Meritocracies
rather than caste systems, fluidity in the job market, a willingness of a
society to accept layoffs, and a receptivity to immigrant labor all would
appear to encourage innovation, though they may run afoul of other
social or cultural norms.

The report touches on many other interesting aspects of the policies
and practices that encourage or discourage innovation. It is these
insightful nuggets of knowledge, I think, that make this report and its
predecessors over the past seven years so valuable. For they come from
some of the world’s best thinkers, practitioners, and critics in the world
of information and communications technology, brought together to
develop and exchange viewpoints on an important element of our soci-
ety and our future.
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Ecologies of Innovation

Introduction
It has become a truism in recent years that technological innovation

lies at the core of a robust economy. Once an arcane matter for econo-
mists, innovation has moved from the back salons of corporate strate-
gy to the grand ballroom of mainstream culture. Fueled by the World
Wide Web and other electronic technologies, unknown entrepreneurs
with big ideas have joined with investment bankers, multinational cor-
porations, and Main Street investors on a relentless search for The New
New Thing, as the title of Michael Lewis’ book on Silicon Valley calls it.
[W.W. Norton & Company, 1999]

For all our fascination with innovation, we have far less under-
standing of what innovation actually entails and how it can be fos-
tered. Is innovation essentially a new product or service, or does it
imply something far more significant? Is innovation chiefly the work
of brilliant and resourceful entrepreneurs, or are there critical envi-
ronmental factors at work? And if external factors are influential,
which of them matter most and in what ways? Are there specific fac-
tors—within companies; in federal policy; in national cultures—that
actively foster innovation?

To probe these and related questions, the Aspen Institute
Communications and Society Program convened 23 leading entrepre-
neurs, technologists, academics, venture capitalists, and policy experts
to consider the chief factors that are driving innovation in our time. A
guiding assumption of the participants is that innovation takes place in
specific ecologies—constantly evolving, dynamic environments in which
a web of separate but interconnected entities somehow converge to pro-
duce innovation.

Participants agreed that the biological metaphor of an ecology is use-
ful because it takes account of the structural and social forces that con-
tribute to innovation. Ecology suggests that a rich diversity of interre-
lated factors must be considered holistically. A singular focus on an
individual entrepreneur or a business organization is too simplistic.
Such an analysis fails to consider how the cultural norms of a society, its
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2 ECOLOGIES OF INNOVATION

public policies, and available financing mechanisms can significantly
affect innovation.

The Eighth Annual Aspen Institute Roundtable on Information
Technology attempted to understand the complex character of innova-
tion: how it originates and evolves, the kinds of environments that fos-
ter innovation, and the influential role of information and communi-
cations technologies. The conference took place August 12–15, 1999, in
Aspen, Colorado. This report, by David Bollier, is a synthesis and inter-
pretation of the conference discussions.

The Age of Innovation

What Is Innovation?

A buzzword for our times, innovation is a promiscuous term. It is
used glibly to describe everything from new electronic gadgets and
business schemes to the personal computer and online auctions. The
idea of “something new” is clear enough, but what are the essential fea-
tures of a real innovation? Is it simply a novel invention?

Historically, innovation has been closely associated with technologi-
cal invention. As the steam engine, the railroad, and other transforming
factors in the Industrial Revolution arose in the late 1700s and 1800s,
“People began to think of technology, in very specific terms, as being an
agent of change,” said British historian Asa Briggs. Clusters of inven-
tions began to have far-reaching social and economic consequences,
prompting theorists to probe the interconnections between science,
technology, and economics. By the late 20th century, innovation was
regarded as an engine of “progress” and the free enterprise system as a
juggernaut of “creative destruction” (the term coined by economist
Joseph Schumpeter to describe the constant process of new markets and
innovations supplanting the old order).

Conference participants agreed, however, that change alone is not the
same as innovation. “Innovation is when something new stands on its
own,” said Robin Neustein, managing director of Goldman Sachs &
Company. “Change is a lesser form, a modification, an incremental act.”
For some reason, innovation tends to come in waves, Neustein noted.
There are times of great innovation such as the 1990s when dozens of
dramatic, new inventions alter the basic structures of society, and there
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are times of consolidation such as the 1950s when previous inventions
are absorbed into the culture while new ones are quietly incubating.

Intrinsic to innovation is the idea of creating value. If an innovation
does not have a positive social impact or help generate new businesses
and investment returns, then its value is probably negligible. A novel
idea without a way to implement it—no business vehicles, no financing,
no market apparatus—is worthless. These insights led roundtable par-
ticipants to offer a fuller definition of innovation as “invention plus
momentum that leads to value over time.” The implication is that an
innovation creates sweeping new capacities to make everyone better off,
or at least to expand the economic “pie” through new market opportu-
nities. The personal computer is a classic example of this kind of inno-
vation. Besides creating a new technological platform and market of its
own, the personal computer has given rise to hundreds of spin-off
inventions and affiliated market opportunities.

From an entrepreneur’s perspective, innovation is about technological
invention and diffusion. But from a larger, holistic vantage point, innovation
is about a culture’s acceptance and metabolizing of a bold new idea.
Innovation is a social process as much as a technological one. Quoting
Schumpeter, Robert Hormats, vice chairman of Goldman Sachs
International, noted that innovation entails “the willpower adequate to
break down the resistance of the social environment. Overcoming that envi-
ronment is as much a part of entrepreneurialism or innovation as coming
up with the initial idea.” A successful innovation is not just a better mouse-
trap but an effective strategy to get an indifferent or hostile public to see
merit in that mousetrap—indeed, to buy that mousetrap. Thus, innovation
goes far beyond the invention itself. It requires attention to organizational
capacities, societal institutions and cultural norms, customer relationships,
public policy, and financing mechanisms, among many other factors.

The idea that a matrix of social factors influences innovation helps
explain why innovation comes in waves, said Hormats: “There are
certain periods in history when a society is more amenable to change
and certain periods when there is a considerable amount of resis-
tance.” Understanding the social dimensions of innovation also help
explain why certain nations excel at innovation, whereas others dis-
dain it. The United States is renowned as a hotbed of innovation;
while many European nations and authoritarian regimes, by contrast,
tend to be more tradition-bound and skeptical of change.
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Innovation tends to be socially and politically disruptive. Therefore
it tends to flourish in open, diverse, freewheeling environments—par-
ticularly in the “networked markets” made possible by the Internet.
Innovation can upset entrenched oligopolies and established markets
and force change on political elites. No wonder some nations seem con-
stitutionally and culturally unreceptive to innovation (a theme explored
below).

Stages of Innovation
It is important to conceptualize innovation as an unpredictable,

dynamic process that goes through different stages in an environment
that is itself changing. This fluid framework is sometimes difficult to
grasp because traditional categories of science and economics implicit-
ly endorse static, mechanical terms of discourse. These traditional
analyses often speak of linear cause-and-effect relationships and points
of equilibrium, for example, whereas we know intuitively that the world
works in a far more subtle, fluid, and non-linear fashion.

Hence the appeal of biological metaphors such as “ecologies” of
innovation. Biological tropes encourage us to see how innovation
resembles a living organism that must struggle to grow in a changing,
historically contingent environment. An innovation’s success will
depend critically upon the specific “fitness criteria” of its environ-
ment—that is, the attributes that are rewarded by the process of natur-
al selection. “That was [W. Edwards] Deming’s main contribution to
business thought,” said Murray Gell-Mann, the Nobel Laureate in
physics and professor at the Santa Fe Institute. “He championed the
idea that selection pressures within an organization should correspond
in some way to the selection pressures from outside on the firm. The
ways that managers promote employees, fire them, penalize them, and
raise salaries should have something to do with whether the firm is sat-
isfying its customers and not be based, say, on the whims of some mid-
dle manager.”

In thinking about innovation, said Gell-Mann, it helps to see that
innovation has different stages and that different skill sets are needed to
succeed at each stage. “In theoretical science,” he said, “it is often true
that making a novel suggestion is not difficult. What’s difficult is over-
coming the objections that immediately arise in one’s mind or in other
people’s minds. And even if objections can be met, it may take some-
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body else to take the new idea seriously.” The different stages in the
development of an innovation may require completely different people
and organizational structures.

John Seely Brown, corporate vice president and chief scientist of
Xerox Corporation and director of the Xerox Palo Alto Research Center
(PARC), concurred that innovation necessarily takes place in a series of
environments, each having their own selection pressure. “The milieus
for creating inventions have to be quite different from the milieus for
actually ‘finding paths to the sea,’ or implementing inventions,” Brown
said. The processes of exploration and invention are quite different
from the processes of exploitation and implementation. That is why
innovation is a richer, more expansive terrain than invention alone;
innovation entails the ability to implement a new concept and gain
widespread acceptance for it.

The evolution of the Internet exemplifies the idea of “staged innova-
tion.” The Internet was incubated within American universities in the
1970s. To evolve to a larger, more sophisticated level of organization,
however, the Net needed a rudimentary commercial infrastructure. Still
another set of institutions, technologies, and policies was required for
the Net to become a widely used economic and cultural medium.
Raymond J. Lane, president and chief operating officer of Oracle
Corporation, described these stages: “A certain ecology was needed to
invent it, a certain ecology was needed to scale it and make it easy to use,
and another ecology was needed to discipline it and make money with
it.” Similarly, the World Wide Web has migrated through some very dif-
ferent ecologies since it was invented by Tim Berners-Lee at CERN
(Organisation Européene pour la Recherche Nucléaire), a Swiss physics
research institute, in 1989.

According to William H. Janeway, senior managing director of E. M.
Warburg, Pincus and Company, Inc., “Innovation is a social process
that takes place through time and often requires the mobilization of
large amounts of capital. As that process evolves, the innovation touch-
es upon different established institutions and their ways of doing
things—it gores different oxen, if you will. By the time the Web began
to affect AOL [America Online], federal antitrust policy and communi-
cations policy had become aspects of the ecology, which was certainly
not the case when Tim Berners-Lee was first playing with the idea of a
World Wide Web.” Janeway’s point: If an innovation is going to mature,
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it will necessarily move through different ecologies—and each ecology
will pose different challenges and require different skills and creative
responses.

The dynamics of staged innovation become even more complicated
when one considers that the lead players in a given ecology begin to
alter the ecology itself. As they reach a certain scale, the leading innova-
tors can begin to use their market power to shape the larger ecology in
self-serving ways. Through software design features, tactical lawsuits,
political contributions, congressional lobbying, and public relations
gambits, a dominant innovator can affect—and sometimes dictate—
the selection criteria that will govern competitors and would-be com-
petitors.

This process, often known as a “roll-up,” involves the consolidation
of a dispersed industry into a more unified, controlled market on terms
favorable to the victor. In the telephone industry, for example, dozens of
local telephone exchanges once struggled simply to implement
Alexander Graham Bell’s patents and develop a functional system. A
sweeping roll-up occurred in 1907 when AT&T’s chief, Theodore Vail,
struck a deal with federal regulators to consolidate the local phone com-
panies in return for AT&T’s providing universal service through cross-
subsidized rates. The regulated monopoly of AT&T was born.

Neustein believes that an innovator’s motivations often change
dramatically once the innovator achieves a roll-up. “The organiza-
tion’s priorities stop being about what it does [in making a product]
and start being about what it has,” she said. “And so it starts taking
more and more defended positions to protect what they have. The
institution becomes ingrown and inbred. Instead of focusing on what
they do—their product—the company focuses on politics and
defending its position.”

Today, roll-ups are arguably more difficult to consummate and
defend because the technology itself changes constantly and is harder to
stabilize. “It’s very interesting,” said Brown: “The roll-up strategy of the
past worked because the technology had stabilized. But now you see
roll-ups happening before the technology has stabilized.” Brown sug-
gested that the roll-ups of a “first mover” (e.g., AT&T’s consolidation of
the broadband market) require different capabilities than those of a
“fast follower” (e.g., Cisco System’s roll-up of the market for optic
switching). “Cisco’s core competency is not switches,” said Brown. “It’s
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the ability to do rapid roll-ups of different technologies. Cisco has the
talent to isolate a technology, acquire it, and fold it into its corporate
culture.”

How Communications and Information Technologies Stimulate
Innovation

The Internet is rendering many traditional strategies for managing
innovation obsolete. Communications technologies with sophisticated
capabilities and instantaneous use have created entirely new vectors of
opportunity for fostering innovation. According to Lane, these new
technologies play three distinct roles in stimulating innovation:

1. Technology as a tool. Communications technology enables the
creation of entirely novel capacities, Lane said. The technol-
ogy accelerates innovation by allowing users to make new iter-
ations of products or services more quickly, for example, or
by speeding their ability to perform calculations. The tech-
nology also enables collaboration by allowing the synthesis of
a collective wisdom despite remoteness; developers from dif-
ferent parts of the world can collaborate seamlessly on pro-
jects. The technology helps organizations manage data: peo-
ple can store, retrieve and analyze data digitally much more
efficiently than we can in an analog fashion. Finally, the tech-
nology helps run prototypes or simulations. Thus, people can
perform tests without the expense or harm that would occur
in real-life or analog tests.

2. Technology embedded in the cognitive process. Computer technolo-
gies can be constructed to conduct basic forms of deductive rea-
soning, eliminate blind alleys of analysis, and pose new hypothe-
ses. “If there’s a collaborative team working on a project,” said
Lane,“having technology involved in a cognitive way could add to
the sum of the parts and help formulate a collective wisdom.”

3. Technology embedded in the innovation itself. Innovation is
enhanced when digital technologies are embedded within the
end product itself. Global positioning systems (GPS) in auto-
mobiles and interactive dials on a TV set are examples of inno-
vations that are platforms for further innovation.
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Lane added that these genres of innovation have at least two down-
sides: first, they may fall into the wrong hands or be used in the wrong
circumstances; second, the technology could deaden the cognitive
process in some way. New technological genres such as e-mail or Web
sites can limit the kinds of creativity that might otherwise occur
between two human beings in a face-to-face conversation.

One reason that the Internet is so powerful in stimulating innovation
is because it is a “transformative infrastructure,” in Brown’s words.
“Because the Internet touches every aspect of how we live or learn, it
calls into question many aspects of the status quo and opens up the
reign of entrepreneurialism.”

The momentum of the Internet’s catalytic power is maintained by
several remarkable “laws” of technology, said Brown: Moore’s Law,
which asserts that computing power at the same price will double every
18 months; the law of fiber optics, which asserts that bandwidth capac-
ity at the same price will double every 9–12 months; and Metcalf ’s Law,
which asserts that the amount of content available over a network is n2,
where n represents the number of connected people. “You put these
three laws together, and you have just an incredible period of flux,” said
Brown. “Things that were unthinkable two or three years ago are trivial
today. In terms of ecologies of innovation, this means that it is funda-
mentally unclear which approaches are going to prevail.”

“Right now, for example,” Brown said, “there are some incredible
technological wars being fought in the computer science communities
over whether high-quality Internet services such as video streaming
require a new Internet Protocol or whether the steady expansion of
bandwidth will be sufficient to develop advanced services. There are
brilliant people arguing on both sides, and the questions are not just
commercial but technical and scientific as well.”

The Internet’s role in spurring innovation has a lot to do with how
it accelerates the dissemination of information and makes informa-
tion accessible anywhere. As the Internet circulates information more
freely and rapidly—penetrating to previously remote disciplines,
localities, and cultures—it brings specialized information to a wider
set of publics and stimulates new ways of thinking and acting.
Innovation requires exposure to novel ways of thinking and unex-
pected convergences, so it is difficult to imagine a more effective
invention than the Internet, which enables eclectic people and infor-
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mation from around the world to co-mingle and recombine in aston-
ishing new ways.

The Web is also an unparalleled tool for browsing into unfamiliar
territories and bringing together diverse points of view. It also allows
newcomers to enter into conversations with established fields with less
“friction,” which helps fresh ideas to be recognized more readily. The
vigor of the Internet may also have something to do with its dispropor-
tionate use by a younger, more educated demographic. This is the very
cohort that is least beholden to established ways of thinking and prac-
tice and more likely to innovate.

The Internet not only facilitates a new kind of intellectual and cul-
tural bazaar, it also helps people connect to markets in more efficient
ways, said Margaret Levenstein, a professor of economics and manage-
ment at the University of Michigan and Albion College and author of
Accounting for Growth: Information Systems and the Creation of the
Large Corporation (Stanford University Press, 1998). These new linkages
to markets help account for the Internet’s profound impact on innova-
tion. “When railroads and canals were built through a town in the 19th
century,” Levenstein said, “patenting rates in the town increased
immediately. Once people are connected to markets, they respond to
that access by taking advantage of it. They innovate, they sell their
innovations, and they make money. Some people get pushed off their
farms and are not part of that revolution, but in general, you see an
increase in income and in inequality as people become more connect-
ed to markets.”

A related impact, Levenstein noted, is how these new lines of com-
munication—railroads, canals, the Internet—have the potential to inte-
grate markets and increase competition. This integration has clear
short-term benefits for those who innovate fastest. Over the longer
term, however, the intensified competition can also make it harder for
innovators to capture sufficient returns on their investments; imitators
quickly arise to steal market share with knockoffs. This dynamic “can
actually decrease the incentive to innovate,” said Levenstein.

The question thus arises of whether the “winner-take-all” effect is
inevitable in networked markets, as many observers contend. Does a
networked economy lead to a plateau of innovation, artificially main-
tained by the dominant player, or can resourceful entrepreneurs invari-
ably introduce new innovations, given enough time and imagination?

1
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Six Vectors Affecting Ecologies of Innovation
In adopting the notion of an “ecology of innovation,” a key premise

is the organic integrity of the whole. The skein of interrelationships
among the parts is too integrated and fundamental to neatly disassem-
ble into static, analytic categories. Nevertheless, an ecology of innova-
tion has many distinct components—quasi-autonomous realms that
can have a significant influence on how the whole functions.

Six key vectors affect how an ecology of innovation works: the per-
sonal character and talents of individuals (the “entrepreneurial ethic”);
the organizational environment; national polity and social norms; the
Internet; government; and financing mechanisms. These vectors are
among the more salient forces at play in ecologies of innovation, but
this list does not presume to be comprehensive.

The Entrepreneurial Ethic

There is a distinctly American tendency to overemphasize the role of
the individual and discount social and institutional influences. Yet there
is no question that the individual matters. It is worth examining the
entrepreneur who champions a daring idea, the manager who shep-
herds a new concept to market, and the CEO who leads an organization
to achieve a strategic goal. The importance of the entrepreneurial ethic
in spurring innovation is given a fuller treatment in the 1998 report of
the Aspen Institute Roundtable on Information Technology.

"We tend to overlook the fact that to see the world differently, to
make sense of it differently, actually does take a fair amount of courage,”
said Brown said. “You also must have the discipline and passion to actu-
ally execute an innovation—and those are quite different from courage
alone.” From an instrumentalist point of view, it is harder to see that
innovation also requires a certain creative integrity, over and above
market ends, said John Herron, Jr., chairman of Zoologic (a start-up
software venture). “Over the past 10 or 15 years, people have lost sight
of the importance of aesthetic curiosity—that a creative idea needs to
be valued as an end in itself. People are too focused on how are we going
to make change and make value.”

The mindset of such an innovative individual can be inwardly
focused or outwardly focused, as the following chart (devised by
Brown) suggests:
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M A NAG I N G M I N D -S E T S

The perceived barriers between scientists (who move molecules) and artists
(who move minds) are overstated. Scientists and artists, who tend to be more
inward looking, are highly compatible in the experience of Xerox PARC, as are
designers and engineers, who are outward looking.

Source: John Seely Brown,“Sustaining the Ecology of Knowledge,” in Leader to
Leader, Spring 1999, p. 33.

A healthy knowledge ecology, Brown writes in a 1999 article, “needs
two types of contributors, characterized metaphorically as the serious
scientist (analytic, focused consistent) and the hungry artist (playful,
transcending boundaries, unpredictable). How we bring together dif-
ferent cognitive styles largely determines the success of our strategic
capabilities.”

2

The organizational environment in which individuals find them-
selves—the organization, the civic polity, the national culture—can
greatly affect how individuals are encouraged to develop their creativi-
ty. Individual initiative is a function of history as well. “One of the very,
very few laws that I can discern in economic history,” said Janeway, “is

Move minds

Design

Art

Science

Engineering

Inward
Focus

Outward
Focus

Move molecules
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that anything is better than being a peasant. Whether it’s the millions of
English peasants who moved to Manchester, England, in the 1820s or
the farmers who marched off to Flanders in World War I to seize the
opportunity to get off the land, the driving push behind all sorts of cre-
ative opportunities is the drive to get beyond the village, to achieve
something beyond the rice paddy.”

A corresponding “pull” that encourages the entrepreneurial ethic,
Janeway said, is the profit motive. “Profit and progress have been at the
core of Western notions of innovation…. The profit motive is a kind of
solvent that allows Karl Popper’s open society to survive its enemies,
while having a kind of unintended consequence of enabling more peo-
ple over time to escape the condition of peasantry. That’s a framework
for thinking, perhaps at the cosmic level, about the ‘ecology of innova-
tion.’”

The impulse to innovate may just be a universal human trait, an intrin-
sic aspect of being human, suggested Andy Sack, president and chief exec-
utive officer of Abuzz (a Cambridge, Mass., software firm). “It’s impossi-
ble to stop innovation,” Sack said. “I think human nature is to tinker with
the world around them. It’s a natural thing to play with the world.” The
questions start to arise, he said, about how our technological innovations
play out. “I think the human condition is such that we can’t foresee the
consequences of the technologies that we develop,” he said—particularly
as organizations and nations deploy them for their own ends.

The Organizational Environment
To actualize an innovation, an individual generally needs the

resources of an organization—a vehicle to amass capital, recruit work-
ers, coordinate production inputs, develop a marketing and distribu-
tion apparatus, and so forth. A paradox immediately arises, however,
because the creativity needed to innovate often wilts in a business envi-
ronment dedicated to strict order, predictability, and regular financial
returns. Most managers “believe in the value of new and useful ideas,”
writes Teresa M. Amabile.

3

“However, creativity is undermined unin-
tentionally every day in work environments that were established—for
entirely good reasons—to maximize business imperatives such as coor-
dination, productivity and control.” These business imperatives affect
not only individual creativity but also the company’s larger strategic
capacity to bring innovation to the marketplace.
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How, then, to nurture innovation within an organizational environ-
ment? A great deal of business literature is devoted to this very question.
Within the context of employee management, Amabile sees “expertise,
creative-thinking skills, and motivation” as three key components of
creativity. Whereas the first two factors can be affected by managers
only to a limited degree, motivation appears to be most susceptible to
external influence. She cites six general categories of managerial prac-
tices that can elicit greater innovation from employees: challenge
(matching employees to the right assignments), freedom (granting peo-
ple the autonomy to achieve a given end), resources (sufficient time and
money), work-group features (mutually supportive groups with a
diversity of perspectives and skills), supervisory encouragement (praise
for creative efforts), and organizational support (procedures and values
that make creative effort a top priority).

Recognizing these managerial practices as critical is one thing.
Executing them is another. Brown, an expert in organizational learning,
believes that it helps to see an organization as “a knowledge ecology”—
a living entity that “is fundamentally dynamic and gains robustness
through diversity.” He warns, however, that “ecologies cannot be
designed; they can only be nurtured. The key to nurturing these ecolo-
gies is finding the balance between spontaneity and structure. People
need both the latitude to improvise and the business processes to apply
their knowledge. Thus, creative leaders must learn to be bold yet pro-
foundly grounded.”

An important way to cultivate creative leadership, Brown said, is
through “communities of practice”—the “working fellowships, both
within organizations and across common disciplines, bound by shared
interests and tasks. For instance, marketing, design, or accounting rep-
resent communities of practice that exist in every organization, and
often such communities are the source of new knowledge.” In their
forthcoming book The Social Life of Information (Harvard Business
School Press), Brown and co-author Paul Duguid argue that “an infor-
mation-centric view [of digital technologies] misses the broader social
context in which information arises, is used, and takes on meaning. The
infocentric perspective overlooks in particular the extraordinarily
adaptive learning skill that people reveal in social contexts.”

The notion that information has a “social life” is largely unplumbed;
it has profound implications for large corporations and their ability to
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sustain innovation in the new Internet culture. Joseph Vardi, an entre-
preneur with International Technologies Venture who helped develop
ICQ (the real-time messaging software) questions whether large com-
panies have the social flexibility to launch successful electronic com-
merce (e-commerce) ventures. Large companies tend to be based on
fairly rigid hierarchies of expertise, formality, and control; Internet ven-
tures tend to be far more improvisational, informal, and innovative.

“A large part of Internet ventures—perhaps the majority—are creat-
ed by start-ups, which big companies then buy,” Vardi said. “It will be
interesting to see if the big companies will be able to create an environ-
ment which will empower the young guys [who previously ran small,
innovative firms] who are now seven layers down from the CEO—and
very close to the [exit] door.” In an environment of plentiful venture
capital and successful IPOs [initial public offerings of stock], talented
innovators have far less incentive to work within the stifling bureau-
cratic, fixed-salary environment of a large company.

Although large companies often bring enviable resources to the cause
of innovation, they are frequently blind-sided by “disruptive technolo-
gies,” writes Clayton M. Christensen in The Innovator’s Dilemma (Harvard
Business School Press, 1997). Christensen poses the question, “Why was it
that firms that could be esteemed as aggressive, innovative, customer-sen-
sitive organizations could ignore or attend belatedly to technological inno-
vations with enormous strategic importance?”

4

Christensen studies this question in the context of the disk drive
industry; the rapid pace of innovation in this industry makes it ideal for
studying the life-cycles of technology and market structure. He found
that in terms of sustaining the existing trajectories of technological
change, the successful pioneers were invariably large, established firms,
while entrant firms were the followers. This circumstance, however,
contains the seeds of a radical turnabout. Because established firms
have such a powerful stake in the existing product architectures and
customer base, they generally have little interest in exploring new
strategic gambits in peripheral markets: Why jeopardize a large and
lucrative market base by developing a new technology and market
niche? Accordingly, large companies tend to channel their innovations
into established rather than emerging markets.

This logic has upended the major players in the disk drive industry
on several occasions as newcomers exploited mainstream inattention to
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innovative possibilities. These innovators undercut the existing mar-
ket by introducing disruptive technologies—typically by assembling
off-the-shelf components into new and simpler product architec-
tures. The most important such innovations, Christensen writes,
have been the development of smaller disk drives (from 14-inch
diameter disks to 8-inch, 5.25-inch, 3.5-inch, and then from 2.5-inch
to 1.8-inch disks).

The history of innovation in the disk drive industry—and the great
innovation among hundreds of start-up companies—suggests that
large companies must develop new ways to stay innovative. The usual
pattern, said Bill Coleman, chairman and chief executive officer of BEA
Systems, is for companies to investigate promising opportunities and
then build a new product to exploit them. “This model has to be
reversed,” Coleman said. “The model has to be invest [in innovative
companies] first, acquire second, and build as a last resort.”

Coleman explained that “you’ve got to have those 23-year-olds out
there innovating, but if you try to hire them or make them do it your-
self, you’re probably going to hire one of the 98 out of 100 that are going
to get it wrong.” The most effective strategy, he said, is for large compa-
nies to use their investment portfolio as a tool for scoping out strategic
shifts in technology and markets. “You invest to keep your antenna out
in all the little things,” said Coleman. “And as they’re developing, you’re
using your investments to learn. And as the ecosystem moves in a given
direction, you acquire the right pieces and learn from the ecosystem. We
talked to the heads of investment and acquisition at Intel, Cisco,
Microsoft, Hewlett Packard, and Oracle, and the synthesis of that
knowledge basically says that that’s what all of those companies are
using investment for.”

Innovation in a given industry ultimately culminates in a roll-up of
the ecosystem, Coleman said, consummated by the player who manages
to achieve economies of scale. That single player consolidates a diverse
array of players and competing technologies into a more integrated,
controlled marketplace. That kind of roll-up happened in the early 20th
century when the larger automakers used their economies of scale to
consolidate 180 different auto companies. It also happened when thou-
sands of oil wildcatters were brought under the sway of Standard Oil
and J. P. Morgan and when AT&T brought hundreds of local telephone
companies into one system.
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“When innovation gets to a point that is so dramatic and that
involves a change in the fundamental economics of some part of life,”
Coleman said, “the innovator’s dilemma makes it preordained that the
winner in a market space will be a new company that executes a roll-
up.” The pattern goes something like this, he said: “Innovation happens
so fast, but there’s no way of telling what’s going to be successful. No
one knows what the product is, who the market is, who will buy it, what
they’ll pay for it, what the channel is. So a hundred companies have to
form, 90 of them have to fail, 10 have to sort of ‘luck into’ success, and
two or three are going to do well. But they are not going to have enough
economy of scale, so someone is eventually going to have to roll-up the
whole ecosystem. I contend in a small way, we’ve had a couple of small
drafts of this in the personal computer industry and in biotechnology.”

An interesting speculation is that the Internet fosters such roll-ups with-
in a given market space. “What makes the United States important relative
to the rest of the world,” said Briggs,“is not only its cultural differences but
its scale. It has the opportunity to scale.” In the roll-ups in automobiles, oil
production, and telephones, Briggs said, “it was an exploitation of
America’s geographic scale that really made possible the development of
those markets. Now, is there something different about the Internet that
will prevent the emergence of a dominant one firm, two firms, or three
firms? Or are we talking about a different technical situation?”

Janeway believes that the advantages of scale have already been
demonstrated by the major Internet portals. “The percentage of total
advertising dollars on the Internet accounted for by a very small num-
ber of major global portals is now higher than in cable television, for
example,” he said. “The ‘scale factors’—which in this case tend to be
network-driven rather than capital-intensive—have already asserted
themselves in the Internet ecology.”

For Iqbal Quadir, founder of GrameenPhone (who, with Grameen
Bank, brought cellular telephony to Bangladesh), any artificial “slow-
down” in innovation resulting from a roll-up is not necessarily bad. “I
frankly celebrate it,” Quadir said, “because it allows David to challenge
Goliath. If the Goliath were capable of continuing with innovation and
becoming a bigger and bigger Goliath, I think we would live in a more
unhealthy world.” A critical issue, of course, may be the impregnability
of a technology lock-in when a slowdown occurs.
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National Polity and Social Norms

As individuals and companies strive to innovate for a global econo-
my, it is becoming increasingly clear that some nations have a compet-
itive advantage because of their civic polity and social norms.
Governing structures, legal systems, and cultural attitudes can greatly
influence the capacity of a nation’s businesses to innovate.

It is tempting to consider innovation strictly in terms of market
forces and organizational structure. As Janeway warned, however, “It is
very important to recognize how much innovation takes place indirect-
ly, and at several removes from a calculation of profit and loss, in
domains that are away from the market—although they may come to
influence and define the scope for the market.”

An instructive example, Janeway said, is the former Soviet Union,
where the “terrible absence” of basic elements of a civil society has
greatly crippled that country’s ability to nurture innovative, competitive
businesses. “We take for granted the institutions of a civil society that
give us a framework in which coherent, contractual, connected eco-
nomic activity can take place,” he said. These institutions include legal
mechanisms to enforce contracts, raise capital, assure accountability to
shareholders, and supervise bankruptcies, as well as the public infra-
structure and cultural norms that allow business activities to proceed in
reliable, consistent ways.

Esther Dyson, technology analyst, investor, and chairman of
EDventure Holdings, offered broad comparisons of cultural attitudes
toward innovation in the United States, Western Europe, and Eastern
Europe. “In the United States, the attitude is, ‘Change is good. It’s great!
Let’s try it! Let’s do what’s fashionable.’ The attitude in Western
Europe—especially northwestern Europe—is, ‘Oh, it’s change! We don’t
need it! It’s bad! It’s destroying something we’ve got that’s good
already!’ The attitude is that you do things right and in an orderly
way—and that the government really does know best. And then, final-
ly,” said Dyson, “the attitude in Eastern Europe is, ‘Gee, things aren’t
working. We should look at the things that are offered to us and figure
out which ones are useful and which are useless.’ The challenge is to
winnow out the useful innovations from the changes for change’s sake,
through trial and error.”

A natural question arises: Why is the United States at the forefront of
innovation in the software and high-tech industries? Is there some sig-
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nificant cultural explanation, some distinctly American dynamic that
nurtures innovation? Roundtable participants agreed that, for many
reasons, American society does indeed foster innovative behavior.

A key reason, Brown said, “is the ability of Americans to fail ‘safely’
and to learn from that.” Although business failure exacts a great deal of
economic loss and personal pain, the social stigma attached to it is
modest. A Silicon Valley aphorism puts it this way: “The best way to
succeed faster is to fail more often.” Brown said that at industry gather-
ings in foreign nations, he is frequently asked what makes Silicon Valley
so successful. His answer—“willingness to fail”—was once greeted with
disbelief and hysteria, he said. Over the years, however, he has seen a
greater acceptance of this fact, as reflected in changes in bankruptcy law
and organizational cultures. One crude metric for assessing the amount
of innovation in a given country, Brown said, is the leniency of bank-
ruptcy laws.

It is a truism that the social structures and culture of American soci-
ety encourage entrepreneurialism. The popular desire to start one’s own
business and strive to become rich is a deeply rooted American ethic.
Millions of Americans admire and emulate entrepreneurial role models
such as Thomas Edison, John D. Rockefeller, Steve Jobs, and Bill Gates,
whose personal mythologies—however freakish or fictionalized—have
been the stuff of dreams for millions of young people. The media revo-
lution of the past two decades has certainly fueled public awareness of
business innovators. Although many major innovations occurred in the
1950s, said Andrew Shapiro, director of the Aspen Institute Internet
Policy Project, a large number of people could ignore them. “Today, my
mother is on the Internet,” Shapiro said. “It’s very difficult to ignore the
innovations that are occurring.”

The American commitment to meritocracy, which is far more devel-
oped than elsewhere in the world, is very hospitable to innovation.
Caste or credentials do not matter as much as demonstrable talent.
“There are many places around the globe where meritocracy is going to
cause huge political upheavals,” noted Jerry Murdock, partner in the
venture capital firm Insight Capital Partners. The cultural relations
between men and women in the Middle East, for example, are likely to
clash with meritocratic values, said Murdock.

Another American cultural value that facilitates meritocracy and
innovation is people’s attitudes toward job security. Workers are rela-
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tively willing to change jobs, and employers have considerable latitude
in laying people off. “This is very inimical to the way that Europeans see
jobs,” Hormats pointed out. “They still see jobs as a very orderly thing
and are averse to the churning of jobs.” Hormats recalls that when
Gerhard Schroeder, Chancellor of Germany, asked a senior American
official, “How do we get more employment?” the American official said,
“You allow companies to fire people more easily. Then you’ll get more
jobs.” Schroeder was taken aback by the advice, Hormats said, because
layoffs are anathema to European sensibilities.

Hormats sees a close correlation between the fluidity of American
culture—the willingness to take risks, to change jobs, to allow layoffs—
and its ability to foster innovation and competitive success. “Most
countries don’t want to take that degree of risk,” Hormats said. “You
need to build that into the ecology and provide a social system that pro-
tects individuals, although not jobs. That’s the kind of system I think we
have in this country. Perhaps the social safety net isn’t as good as it is in
some other countries, and that is a concern. But at least we don’t pro-
tect jobs that the market will ultimately eliminate.”

The diversity of the American population is often cited as a boon to
its competitiveness. The sheer variety of people’s ethnic and cultural
backgrounds in the United States means that more ideas are interacting,
invigorating the marketplace with fresh attitudes and perspectives. In
many cases, immigrants also bring special skills to the job market—as
well as a keen desire to improve their lot and work harder.

Citing Cities in Civilization (Pantheon, 1998), by Peter Geoffrey Hall,
Herron pointed out that “one of the things that revolutionized the cities of
Athens and Florence centuries ago was immigration. People were coming
from all around the Mediterranean into those cities.” The American ecol-
ogy of innovation, Herron suggested, may be more robust for precisely the
same reason: Thousands of foreigners, many of them programmers, want
to work in the United States. Certainly the impact of immigrants in
American education and high-tech entrepreneurialism is dramatic. One-
third of the valedictorians in American colleges last year were of Chinese
heritage, and the most common surnames of people starting software
companies in Silicon Valley are Indian.

The cultural advantages that the United States seems to enjoy in fos-
tering innovation may also have something to do with the convergence
of four “revolutions” in different spheres, said David Konzevik, chair-
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man and chief executive officer of Konzevik and Associates, of Mexico.
Konzevik cited the technological revolution of the 1980s, which put
many new instruments in the hands of people, especially as prices
dropped; the financial revolution of the past two decades, which helped
make available new sources of investment capital; the political revolu-
tion since the fall of communism in 1989, which has led to the suprema-
cy of free-market polices; and an expectations revolution in cultures
around the world, stimulated by the scale of world markets that are
steadily integrating and surpassing domestic and regional markets.

Taken together, these revolutions have permanently changed the
ecology in which innovation occurs, Konzevik said. “Today, for the first
time in history, every country has a free-market model. For the first
time, innovation is totally in the hands of the majority of the popula-
tion in a very short period of time, because there are no barriers of
entry. This is the difference between today and 100 years ago.”

Is high-tech innovation “Americanizing” other cultures? 
If American culture is a potent incubator of innovation, must other

nations seeking to reap the benefits of the technology embrace
American values and norms? Does an innovation-nurturing culture
require an American-style society—open, pluralistic, freewheeling, tol-
erant of failure and tradition breaking? Although foreign nations may
need and want to embrace some aspects of U.S. culture, roundtable par-
ticipants agreed that each culture is likely to retain its basic integrity.

“People take American culture and put their own spin on it,” said
Ranjit Singh, senior vice president and general manager of Xerox
Internet and Software Solutions. Many of the software programmers in
Bangalore, India, are women, Singh said—a situation made possible
because they want to work at home, in close proximity to their children.
“They’re taking the standards and work of programming,” he said, “but
they’re asking, ‘How can I mold the work into the environment that I
have?’” Similar trends are evident in Malaysia, where Muslim women
wearing chadors and traditional garb work as computer programmers.
These women are doing the work of the modern global economy while
retaining commitments to non-Western religious values and traditions.

“I think there is no doubt that some elements of American culture
have taken over,” said Vardi (an Israeli), “but we have to try to define
what is culture. As far as I can see, the United States is now providing
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the veneer of world cultures, not the depth. Once you remove the
veneer, each country continues to have its own norms of behavior.”
Lane sees American-style innovation as “a technology and a technique,
much like French cooking or Japanese manufacturing in the 1970s. It’s
a process that gets exported, without affecting the culture.”

Brown, however, is not so sure that the exported technologies have
only a superficial cultural impact. “Our tools, and especially our media
tools, are what you might call ‘high-Q’ tools. A ‘Q factor’ is an engi-
neering concept that says that the power of that tool starts to manifest
itself and become a kind of window on the world. The tools that we are
building actually affect the way you think, the way you write, and the
way that you interact.” Brown cited the now-pervasive use of
PowerPoint software to make presentations in the corporate world.
Although the software has great power and versatility, it is also a distinct
genre of communication. As such, it has subtly harmonized the basic
modes of expression, making them similar and predictable rather than
diverse and idiosyncratic.

The homogenization of world cultures via software genres and glob-
al commerce may have the paradoxical effect of fortifying traditional
national cultures, argued Hormats. “If there is a greater sense of homo-
geneity in one sense, doesn’t community become more important? One
of the reactions to this homogenized world is that people may put more
emphasis on their roots, their religion, and their community.”

Another possibility is the emergence of hybrid cultures that combine
national identities at one level with transnational affinities on another
level. The “island economies” within Russia are a good example of this
dynamic, said Dyson. Distinct market ecosystems, such as the software
industry, have extensive international business relationships, often via
the Internet. These enterprises generally function according to custom-
ary business principles (performance, openness, enforceable contracts)
despite their location in an economy and culture that functions accord-
ing to very different norms.

The point is that an individual’s identity and cultural outlook need
no longer be utterly defined by his or her geographical location. A gay
person in Turkey can develop extensive relationships on a global scale,
via the Internet, that are probably impossible within the boundaries of
that nation.
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The Transnational Internet Culture and Innovation: The Case of Open
Source Code Software

Historically, a nation represented the largest ecology within which
human activity evolved. Over the past decade, however, the Internet has
incubated a new kind of transnational culture. One of its most interest-
ing embodiments is the corps of computing irregulars who identify
themselves with the free software and “open source code” movements.

5

Roundtable rapporteur David Bollier provided a brief overview of these
movements based on a paper that he had prepared for the Harvard Law
School’s Berkman Center on Internet and Society.

6

Although programmers who participate in open-source commu-
nities live in many different nations, their online ethos transcends
national culture. More to the point, these self-organized Internet
communities have demonstrated how the Internet can be exceeding-
ly powerful in fostering innovation. Despite a geographic dispersal of
creators and an absence of centralized capital structures, thousands
of individuals have collaborated through the Internet to create
Linux—a highly robust, reliable, and sophisticated operating system.
Once a plaything of hackers, Linux since 1991, has become a highly
respected mainstream operating system. Linux is the only non-
Microsoft desktop operating system showing growth in market share
(212 percent in 1998). It also has 17 percent of the market for server
operating systems—a nearly threefold gain over the previous year.

Although Linux is probably the most prominent open source code
software program, hacker communities have created hundreds of pro-
grams via the Internet, some of which have demonstrated impressive
quality and popularity. Indeed, some of these programs have become
critical operating components of the Internet itself: Apache is the most
popular Web server software in use on the Internet; BIND (the Berkeley
Internet Name Daemon) is the de facto domain name system (DNS)
server for the Internet; and Sendmail is the program that routes more
than 80 percent of all e-mail on the Internet.

However provocative the open-source phenomenon may seem,
skeptics question its potential as a force for innovation. “I do not
believe there is innovation going on in Linux,” said Coleman. “It’s just
implementation of technology, standards, and systems that we have
known for 20–30 years. It just happens to be collecting itself and
moving forward.”
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Coleman also questioned the economics of the open-source model:
“I do not believe that ultimately the open source movement is going to
be a fundamental source of economic innovation. There are no eco-
nomics behind it. The Internet represents the ability to distribute and
manufacture intellectual property at zero cost. In the coming era, where
the lingua franca is based on intellectual property and knowledge, and
not capital, if we drive the economics out of [creating intellectual prop-
erty], there will be no more created.” Lane concurred: “If the whole eco-
nomic model is built on maintenance, then I’m not sure where the cap-
ital for research and development will actually come from.”

For these reasons, Coleman sees little future for open source code
software in the commercial marketplace. “In the end,” he said, “if open
source is going to be a player in the next economy, it has to find a model
that can pay back. I do not believe the model that Red Hat has is going
to pay back. And their history has shown, it’s not paying back.”

Dyson disagreed with the proposition that open-source or free soft-
ware cannot support a viable business model. In Russia, where copy-
right laws are deficient and poorly enforced, she said, entrepreneurs are
still able to make money developing and selling software. How? By sell-
ing custom applications and implementation, product support, securi-
ty, and developers’ conferences. That approach represents an alternative
business model.“If you look at the Linux code as advertising for the Red
Hat distribution, support, and warranties,” Dyson said, “that’s what the
business model is. It’s not a moral challenge to the accepted order of
things. It’s a pricing model. If all software were free, the model proba-
bly wouldn’t work. But all software is not priced the same. There’s inno-
vation in business models as much as in products.”

Dyson compared the Red Hat business model to Federal Express.
Neither should work—but they do. “Federal Express is built on what
seems to be a false premise,” she said, “because most of its business is
transporting documents that ‘ought’ to be shipped electronically. But
they’re making money out of it regardless.” So, too, with Red Hat:
Although customers have every economic incentive to avoid paying Red
Hat for code that can be downloaded for free and to reduce payments
for service and support, enough customers nonetheless continue to pay,
keeping the company (and its imitators) in business.

7

Furthermore, Janeway noted, several major companies have made
serious investments in Red Hat. Other companies have disclosed the
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source code of application software in attempts to develop Linux-based
market niches. “I don’t think that any company that invested in Red Hat
did so for benevolent purposes,” said Janeway. “Silicon Graphics and
Veritas did not contribute the best file systems to Linux—enabling the
emergence of an enterprise-class Linux—for benevolent purposes.”
These companies believe they can eke out competitive advantages
through an affiliation with Linux, he said.

Janeway foresees “an absolutely fascinating drama”that will be played out
between the “true believers of the movement—Richard Stallman and oth-
ers,” and companies engaging in “the more or less high-minded hijacking of
open-source software for competitive purposes.” The end result of this
drama, Janeway predicts, could be the radical commoditization of comput-
er operating systems and perhaps other software components as well.

Mike Maples, ambassador for Microsoft Corporation, questioned the
meaning of “openness” as used by the open-source movement. “The
question of open to whom is always glossed over,” Maples said. “Sun
declared themselves to be open, and to programmers, they are open. But
to operating system creators, they’re not open. To disk drive manufac-
turers, they’re not open. And so you get into this question, ‘Who is the
code open to?’ Many people say that Microsoft is a closed system…but
in a Microsoft environment, you have choice over all the hardware—
200 different manufacturers and so forth. For only a small amount of
software, you don’t [have choice].”

Maples also questioned what “openness” really means if new varia-
tions on the code are not necessarily incorporated into the software. “I
can send my innovations back [to the open-source community], but
that doesn’t mean that anybody ever puts it into the code or uses it, or
that it’s in anybody else’s system.” Why should a company make huge
investments in modifying an open-code system, Maples asked, if the
open-source community then refuses to adopt those changes because
(they would respond) “it would alter the reference platform”? 

The issue, said Richard Johnson, president and chief executive officers of
Hotjobs.com, “is not so much about open systems as open standards and
who controls those standards. There is a belief by some people that
Microsoft owns something that should be open, and people are passionate
about that.” Bollier agreed, adding that “having standards that are accessi-
ble and open is the prerequisite to having a true array of choices. Not hav-
ing proprietary standards is a key factor in having choices.”
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Brown noted that some open-source programs, far from being
chaotic or variable, are models of stability. “The most stable text editor
today is Emacs,” said Brown. “Emacs has changed less than any editor I
know of. We can actually read files that are 15 years old. Try to do that
with any other commercial word processor, and you can’t. Yet Emacs is
totally open source.”

The need for institutional innovation
What may be most striking about the open source code movement,

Brown said, is its role as a new sort of “institutional regime.” It is not a
conventional business enterprise, nonprofit organization, or govern-
ment entity but a new kind of Internet-mediated mode of global coor-
dination that can yield significant results.

This assessment suggests that innovation in institutional regimes—
not just in technology itself—may be a critical ingredient for the march
of innovation in the future, Brown said. The pace of economic and
technological change has accelerated very rapidly while expanding onto
a global stage, yet the ability of national governments to build democ-
ratic consensus on the same scale has waned. This trend is producing
“an impedance mismatch,” said Brown. Finding new ways to assure
public accountability and an international harmonization of stan-
dards—while still allowing a brisk pace of innovation—represents a sig-
nificant institutional challenge.

A similar impedance mismatch may apply to intellectual property
law. When the pace of innovation was slower and more predictable,
various intellectual property doctrines were fairly effective in pro-
tecting innovation. But now that advantage is becoming more prob-
lematic, said Brown, as implemented intellectual property acquires
greater strategic value than the assertion of legal claims alone. For
example, a company can often reap greater revenues from getting its
freshly minted intellectual property to market by selling it to a larger
company than by licensing it. Moreover, the proliferation of patents
for relatively minor ideas is forcing companies to enter into many
more cross-licensing deals. These legal complications diminish the
returns from intellectual property, making it more attractive, instead,
to enter into broad partnerships that nurture the creative capacities
of organizations. Although intellectual property law obviously
remains important, its practical value is diminishing in the fast-
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paced digital milieu—which, in turn, is spurring experimentation in
new institutional strategies.

These examples, said Neustein, illustrate why institutions are so
important to innovation: “Because implementation is always about cut-
ting a path to the future. And since the past is already set in an institu-
tional form, implementation requires the building of new institutions.
Implementation of change always requires an institutional framework
to tie the past to the future.”

The Role of Government in Fostering Innovation
These trend-lines raise provocative questions about the proper role

of government in fostering innovation. While government’s role in
managing the economy is often portrayed in a negative light, its legal
and regulatory innovations can be indispensable to fostering the
growth of technology and markets.

Hormats cited the creation of the Federal Reserve Bank, the
Securities and Exchange Commission, and deposit insurance as
extremely important factors in the development of banking and capital
markets. “These institutions had an extraordinary impact on the abili-
ty of this country to perform economically,” Hormats said. It is perhaps
not incidental, he added, that “a great many institutional innovations
arise during periods of enormous stress, such as the panics of the late
1800s and the Great Depression.” A perceived social or political need
often impels the creation of new institutional regimes, much as the lack
of access to capital in Third World nations and U.S. inner cities is cur-
rently spurring the creation of new micro-lending regimes.

In many quarters, there is skepticism that government can play a par-
ticularly useful role. Dyson sees far more promise in the work of the
voluntary sector, philanthropies, and social entrepreneurs than in gov-
ernment because government, she said, tends to become rigid and
bureaucratic, stifling innovation and freedom. It’s not that government
is bad, she notes, but that it is accountable—and therefore less able to
make the errors that are an integral, educational part of “trial and error”
and entrepreneurial risk-taking. Dyson sees government’s primary role
as educational: informing the public and key constituencies about the
prospects, complexities, and risks in a given market. Innovation begins
earlier, however: Citizens need to be educated as citizens and as effective
economic players, whether they are entrepreneurs or simply creators of
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value and innovation within enterprises led by others. In terms of trans-
formational change, Coleman sees government’s role as one of nonin-
terference until it is clear how a given technological “ecosphere” is going
to be exploited; then the government’s role is to help stabilize that envi-
ronment.

Maples believes that government’s role should be to work with
industry and mediate tough issues, such as a fair taxation regime for
communities in a world of e-commerce. Other challenges, such as try-
ing to close the “digital divide”—the gap between more affluent,
Internet-connected citizens and those without Internet access—may be
more problematic, Maples said, because the technology and economy
are moving so fast.

With regard to government action versus the free market, Nick
Gleason, co-founder and president of CitySoft (an Internet develop-
ment company that hires employees from urban neighborhoods),
believes that there is a great deal of ideological buck-passing. The net
effect, he said, is to avoid making serious headway against a given prob-
lem. Some people believe that only government can eliminate the “digital
divide” or educational inequality. Others believe that the market or vol-
untary sector are best suited to tackle these problems.

Gleason is skeptical of the abilities of government and the social
commitment of businesses. He sees the most hope in “social entrepre-
neurs”—business people who voluntarily and aggressively combine
social ideals with their strategic management. Although he admits that
social entrepreneurship is a fledgling field with only a handful of suc-
cess stories, it is a way to harness the discipline of the market to make
change in a self-sustaining, ongoing manner.

Gleason said he gravitated to business as a vehicle for social change
after working in government and nonprofit foundations. “I’m not very
hopeful that real innovations are going to come out of those fields,” he
said, “so it may be, in fact, that the market can have a powerful effect in
this way.” On the other hand, he pointed out, “If government is not
addressing a social problem, then who’s getting into it? And how is that
driven? Saying something pithy about how the government should stay
out of it is not necessarily pointing us in the direction of a solution.”

Some roundtable participants believe that government has a legiti-
mate, even compelling, role to play in addressing social inequities such
as access to the Internet. “There are lots of enabling measures the gov-
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ernment can take and has taken,” said Hormats. One example is the
Federal Communications Commission’s policy of prohibiting tele-
phone companies from levying access charges on Internet service
providers. This policy played a key role in fostering cheaper, broader
usage of the Internet. The Commerce Department’s White Paper on
Internet Policy (an effort led by Ira Magaziner) helped promote a “gov-
ernment hands-off” approach to the Internet. This hands-off approach
allowed the Internet to evolve more easily into a popular universal
medium instead of becoming fragmented through different regulatory
treatment by different states and nations.

In terms of social inequities, government may or may not be able to
play a quiescent role, Hormats warned. “There is a risk of a major social
backlash, perhaps a political one, if there is not a more proactive
approach by the government.” Government does not necessarily have to
take steps by itself, he added; it could instead enable the private sector
to play a more positive role.

In any case, government could create a variety of institutional inno-
vations to promote social equity in non-intrusive, non-bureaucratic
ways, suggested Janeway. One precedent is AT&T’s move to secure legal
status as a regulated monopoly in return for universal access. This clean
structural solution required only limited oversight. Another example
was the Rural Electrification Administration, which authorized the cre-
ation of user cooperatives to bring electricity to remote rural regions in
the 1930s.

An alternative to traditional government bureaucracies, said
Janeway, “is what the British, in their delightful way, call ‘QUANGOs’—
quasi-nongovernmental organizations.” The Internet world is “a perfect
place for QUANGOs to emerge,” Janeway said, because of their ability
to serve variable local needs without politically motivated distortions
imposed by one or another special interest.

Government can play a constructive, transformative role as well
through its immense procurement powers. Federal, state, and local gov-
ernments spend more than 18 percent of the nation’s gross national
product; as a result, government represents a powerful, largely
untapped means for shaping the quality of products delivered to mar-
ket. In the past, government has used its procurement powers to help
develop markets for air bags in motor vehicles, recyclable products,
chlorine-free paper, longer-lasting road pavement, and countless other



The Report 29

innovations. Instead of buying off-the-shelf products, government
agencies could issue detailed performance specifications to would-be
vendors, leveraging the powers of open competition to improve prod-
uct innovation.

8

Historically, the federal government’s research and development
spending—$76 billion in 1998—has been used to stimulate commercial
innovation. Although government-funded innovation still occurs, some
roundtable participants decried the increased emphasis on short-term
applied research at the expense of long-term basic research. Critics also
bemoaned government’s decreasing ability to sponsor disruptive inno-
vation. “When the Internet was begun in the early 1970s,” said Brown,
“ARPA [the U.S. Department of Defense’s Advanced Research Projects
Agency] was willing to think out of the box and make a very bold
investment that was not peer-reviewed. It was kind of what you might
call ‘exploring the white space between disciplines.’ If you look at how
the government currently does things at both ARPA and the NSF
[National Science Foundation],” he continued, “there’s almost no will-
ingness to think out of the box or explore the ‘white space’ for scientif-
ic inventions.”

Hormats agreed, citing decreases in funding for basic research.
“There is so much emphasis now on getting things to the market very
quickly,” Hormats said, “that the most innovative research, sponsored
largely by government, has been cut back very dramatically.” For exam-
ple, although the government-funded Human Genome Project has gen-
erated many spin-off innovations, its funding has been cut back—per-
haps jeopardizing long-term innovations that might otherwise emerge.
Hormats also noted that the policy regime that government establishes
for ushering new products to market—intellectual property rules, the
drug approval process, and more can—also affect the kinds of innova-
tions that emerge.

To help formulate a more systematic understanding of the forces
affecting innovation, the Clinton Administration asked the National
Science and Technology Council’s Committee on Technology to identi-
fy priorities for reforming federal policy to enhance innovation. As stat-
ed by Neal Lane, assistant to the president for science and technology,
the review process hopes to “develop a longer-term reform plan to
ensure that federal policy fosters a proper environment for innovation
well into the next millennium.” Among the specific topics the commit-
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tee will address are ways to stimulate longer-range research and devel-
opment goals; deploy and diffuse knowledge for use throughout the
economy; support education, training, and workforce development;
develop standards and interfaces that are interoperable and therefore
more broadly utilized; and harmonize different local, state, and federal
laws that sometimes thwart the commercialization of innovation.

Financing Mechanisms for Innovation
The structure and norms of the financial sector of the economy have

a huge impact on the ability of innovation to flourish. Unlike many
industrial economies, the United States is blessed with a robust venture
capital market. Venture capital firms gave a record $9.04 billion to U.S.
start-up companies in the third quarter of 1999—more than twice as
much as in the same period in 1998. Such supplies of risk capital, par-
ticularly for high technology and Internet sectors of the economy, owe
a great deal to changes in federal policy in the early 1970s.

“Before 1973,” said Janeway, “the venture capital limited partnership
was limited as a vehicle for mobilizing risk capital from (at that point)
individuals. A fundamental innovation occurred at the end of the 1970s
when the rules governing fiduciary duty for pension funds and mutual
funds were waived so that those pools of capital could invest in venture
capital limited partnerships.”

“The idea of allowing a much more energetic and less-regulated
financial market was an important part of the innovative process,” said
Hormats. It set the stage for a lot of the venture financing and the “let a
thousand flowers bloom” approach that we have today. Over the past 20
years, the deregulation of financial markets has channeled billions of
dollars in new capital investment to innovative technologies.

One advantage of the American system of financing innovation is
that it provides enough “open space” for a wide variety of innovations
to develop. This ecology doesn’t “select” winners too quickly; instead, it
allows a diversity of flowers to bloom. This contrasts with the financial
sector of the early 20th century, in which J. P. Morgan sought to finance
only a narrow spectrum of companies and to consolidate technology
and markets as rapidly as possible.

“When we think about what kinds of ecology fosters innovation,”
said Levenstein, “we should ask, ‘How do we continue to have a finan-
cial system that’s going to allow many flowers to bloom, and not force
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people to consolidate too soon?’” The current speculative system may
hold the best answers, she suggested.

Indeed, Janeway said he “is increasingly coming to believe that we have
to integrate the concept of stock market bubbles into the fundamental
dynamics of how capitalism works well.” As Janeway explained it, “A stock
market bubble so reduces the cost of capital to those deploying it that it
becomes possible to lay out sums of money far beyond any rational calcu-
lation of possible profit as taught in business school. This represents a rev-
olution for those of us brought up as economists. In this context, waste is
a virtue, and efficiency is a profoundly negative value.” He continued:

If you look at the deployment of the railroads across the
United States, so many duplicate lines were built that J. P.
Morgan spent the most productive 20 years of his life
desperately trying to generate predictable returns to the
bondholders of the railroads. He did it by creating car-
tels, creating quasi-governmental restraints on trade. He
was, in a sense, fighting the propensity of the London
stock exchange to keep throwing money at American
railroads because, in the context of the liquid capital
market, you didn’t have to make money 20 years from
now. All you had to do was be able to sell stock to a
greater fool 20 days from now. There’s obvious resonance
in the deployment of the Internet globally.

The abiding risk of any robust venture capital market, of course, is
that the bubble might eventually burst, causing enormous ripple effects
throughout the entire economy. The speculative dangers made possible
by Internet stock trading; the perils of the near-default in 1998 by Long
Term Capital Management, the hedge fund; the sought-after opening
up of 401(k) pension funds to venture capital investments—these and
other speculative excesses could trigger a serious contraction of the
economy—not to mention new government restraints on capital
investment.

A better, preemptive response to these perils, Hormats said, is for
government to assure greater transparency of investment for investors
and regulators. The process for disclosing information should be tight-
ened and more information disclosed. These approaches are preferable
to outright government intervention in financial markets, he advised.
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Consistent with the discussion about government funding of
research and development, however, there is a need for government to
develop new mechanisms for financing innovation. Currently, said
Brown, a great deal of government research is being funded “by the old
boys’ club using yesterday’s paradigms, yesterday’s problems, yesterday’s
field, yesterday’s tools. The idea of being able to take a risk in govern-
ment has gone away. You can’t fund a radical project like the Internet.”

One idea that has been floated is to have NSF give research grants to
graduate students, not faculty members—on the assumption that grad
students are more willing to take risks and innovate in their research
than professors, who are too entrenched in established ways of thinking
and professional networks. Another idea for invigorating innovative
research is a special $200 million scholarship fund for graduate students
that is being jointly established by Stanford University, the Packard
Foundation, and other foundations. This fund will pay all expenses for
600 graduate students at any given time.

Yet another idea for channeling research funds in more effective
directions is a “Dutch auction” proposed by Andrew Whinston at the
University of Texas’s Center for E-commerce, using descending-price
bidding in an open format, rather than sealed bids. This idea, which is
still under development, is to let the NSF and ARPA “bid” for where to
channel their research funds, in conjunction with simultaneous “bids”
by corporations and universities. The goal is to help blend various insti-
tutional priorities—government, corporate and academic—while find-
ing a new balance between fundamental and applied research.

Conclusion
To talk about the ecology of innovation is to talk about a complex

web of relationships that is constantly evolving in new directions. The
facets of the ecology sketched above offer only a crude approximation
of the whole, not a rigorous refinement. But that is precisely the value
of the ecological metaphor: It highlights the interconnections of multi-
dimensional forces in a dynamic environment. A purported innovation
in one vector must be evaluated against the metrics of the whole, and
not seen in parochial isolation. This approach encourages us to broad-
en our field of vision.

Yet we do well to attend to the themes accented by each vector of an
ecology. The entrepreneurial ethic reminds us that personal character
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and an individual’s imagination can be catalytic forces. The diversity of
a population and its patterns for interacting—within organizations and
within a society—are significant forces as well. When these forces are
inscribed within a country’s political system and cultural norms, we see
great variation in the ecology of innovation. The nations of the former
Soviet Union, for example, offer a less hospitable climate for innovation
than those of the West. Even among western nations, however, there are
important political and social variations. On balance, however, societies
grounded on democratic principles tend to be better equipped to nego-
tiate the challenges of innovation. They are constitutionally and cultur-
ally structured to metabolize change. They have built-in feedback loops
to identify dysfunction and make changes. They provide a matrix of
sufficient stability, transparency, and accountability, yet they also pro-
vide sufficient freedom and “white space” to allow for risk-taking, dis-
order, and, ultimately, innovation.

Perhaps the most daunting challenge facing the captains of innova-
tion is the accelerating pace of change. The Internet has vastly increased
the velocity of information flow and creative initiative and intensified
the race to market. We do not know whether this inexorable momen-
tum can be mastered without nurturing many extra-market capacities
as well: the freedom to pursue basic research and development, the
“space” for aesthetic curiosity and reflection, and the civic culture need-
ed to sustain a democratic ethos. If an ecology is an organic whole, indi-
visible and integrated, these factors must be investigated alongside the
traditional vectors of organizational structure, public policy, and
financing mechanisms. We are presented with the singular challenge of
taking the ecology paradigm seriously—recognizing its holistic,
dynamic complexity.
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