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» If You Can Think Impossible Thoughts, You Can Do Impossible Things



- Are you having trouble making a needed transformation?
Are you stuck in your career?

Is your organization stalled in its progress?

Are you lagging behind competitors in innovation?

Are you having trouble making your diet

and exercise program work?
Are you overwhelmed by information?
It could be that you need to change your mental models.

Transforming your mental models can help you think impossible
thoughts and overcome the barriers to change in your life,
work and society. This book will show you how.
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e It's almost midnight.

You are walking down a dark city street toward your car parked several
blocks away, when you hear footsteps behind you. You don’t turn around, but
you quicken your pace. You remember a news story from a few weeks ago
about a robbery at knifepoint in the neighborhood. Your pace quickens. But
the footsteps behind you are also moving very quickly.

The person is catching up to you.

At the end of the block, under the street lamp, the steps are immediately
behind you. You turn suddenly. You recognize the familiar face of one of your
colleagues, heading to the same parking lot. With a sigh of relief, you say
hello, and you and he continue on your way together. [ |



e What just happened?

The reality of the situation didn’t change at all, but the instant you
recognized the face of your colleague, the world in your mind was
transformed. The image of the pursuing attacker was transformed into that
of a friend. How could so little have changed in the situation, yet so much
have changed in the way you viewed it?

First of all, you had created a complete picture of what was happening
based on a tiny bit of information—the sound of footsteps behind you at
night. From this mere suggestion, you drew upon memories of news stories of
crimes, together with your personal fears and experiences, to conjure up an
image of a potential attacker. You changed your actions based on this
assessment of the situation, walking faster to escape an assailant. This
could be a great survival instinct, but in this case, you were fleeing an
assailant who did not exist.

Then, just as quickly, in the flash of the street lamp, you gained a little more
information—and the entire picture shifted. In a split second, you
recognized the face of a colleague—again based on the vaguest hints. You
didn’t take time to stare or think deeply about it. There might have been
other possibilities in the situation. Could the person have been an assailant
wearing a mask to look like your colleague? Could your colleague be an
assailant? These possibilities were so remote that you didn’t consider them,
and by the time you thought through them, you might be dead. You saw the
face, and the footsteps quickly switched categories from “foe” to “friend.”

Only a small part of this drama happened on the sidewalk. Most of it was
created within your own mind.



Working on transformation initiatives with leaders of major global
corporations, we have recognized a simple lesson with profound
implications: To change your world, you first have to change your own
thinking. Neuroscience research shows that your mind discards the majority
of the sensory stimuli you receive. What you see is what you think. The ability
to see the world differently can create significant opportunities, as
companies such as Southwest Airlines, FedEx, Charles Schwab and others
have demonstrated. But even successful models can ultimately become a
prison if they limit your ability to make sense of a changing world, in the way
that major airlines failed to fully recognize the threat of upstarts such as
Ryanair or that music companies, locked into a mindset of selling CDs,
failed to see the opportunities and threats of music file sharing.

From driving organizational growth to improving personal health and fitness
to fighting international terrorism, your mental models shape your responses
in every area of your life. How do you become better at recognizing and using
mental models more effectively? This book provides specific insights and

strategies to help you understand the role of mental models, and know when
to change them—so you can transform your organization and your world. Il
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Surely the human mind is not so malleable.
Are you saying we all have lost touch with reality?

We know what we see, right?
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L] Why don’t we ask the folks
who saw Bugs Bunny in Disneyland?

The “wascally wabbit” from Warner Brothers would be turned into stew if he
actually showed up to cavort with Mickey Mouse and Donald Duck in the
theme park of rival entertainment company Disney. Yet when test subjects
were shown mocked-up images of Bugs Bunny shaking hands with tourists in
Disneyland, some 40 percent subsequently recalled a personal experience of
meeting Bugs Bunny in Disneyland.1 They “remembered” a meeting that was,
in fact, impossible. It turns out that many of us are not much more astute at
avoiding the rabbit’s tricks than his befuddled archrival EImer Fudd.

How often in your daily life do you find yourself shaking hands with Bugs
Bunny in Disneyland? [ |



This page intentionally left blank



0K, so we might be fooled by some sleight of hand
in a theme park, but we certainly won’t miss
the signals that are truly important in our environment.
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e How ahout overlooking a gorilla?

Researchers asked subjects to count the number of times ball players with
white shirts pitched a ball back and forth in a video. Most subjects were so
thoroughly engaged in watching white shirts that they failed to notice a
black gorilla that wandered across the scene and paused in the middle to
beat his chest. They had their noses so buried in their work that they didn't
even see the gorilla.2

What gorillas are moving through your field of vision while you are so hard at
work that you fail to see them? Will some of these 800-pound gorillas
ultimately disrupt your game? [ |
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e What you see is what you think.

Just as we can believe we see the “impossible”—such as Bugs Bunny in
Disneyland—or fail to see a gorilla striding across our field of vision, our
mental models shape the opportunities and threats that we can see in our
lives.

To change, you must first see the possibilities. By understanding the power of
mental models and the process of changing them, you can think impossible

thoughts. These thoughts can transform the way you approach the life of your
business and the business of your life. On the following pages, we'll explore a
process for unlocking the power of impossible thinking. [ |
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e Rabbits and gorillas may be interesting,
but why should | care about mental models?

Mental models shape every aspect of our lives. If you are stuck in your career,
if your organization is stalled in its growth, an underlying mental model may
be holding you back, or a new model might open opportunities for progress.

If you are lagging behind your competitors in innovation, it may be your
models that are constraining your creativity. If you are overwhelmed by
information, perhaps the models you are using are not up to the challenge of
making sense in our information-rich world. If you are trying unsuccessfully
to lose weight, increase exercise or improve your health, the mental models
you use to understand these activities will have a dramatic impact on the
outcomes you achieve and the quality of your life. If your personal
relationships are strained, your mental models, and those of others, could be
at the root. And if you want to change society or the broader world, you need
to begin by looking at the mental models that shape your world and
challenging them.

In any area of your life where you need to change and transform yourself,
your organization or others, mental models play a central role. Yet we often
have little awareness of what our models are and how they shape what we
can see and do. Mental models can appear simple, and are often invisible,
yet they are always there and have a significant impact on our lives.
Changing the world begins with changing our own thinking. [ |
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The world we live in is not out there on the street.
It is in our own minds.

Until we recognize this, we will always be running away from ghosts and
moving toward mirages. In our business and personal lives, we often fail to
see the true threats and true opportunities because of the limits of the way
we make sense of the world.

This book is designed to creep up on your view of the world and shake up the
way you see the world. It will help you understand how your mind uses only a
small part of the outside world it perceives, filling in the rest of the picture to
make sense. Your mental models shape your vision and actions. Knowing
how this process works will help you challenge the way you view the world
and the way you act.

This idea may seem quite simple and self-evident, and it is. But if you truly
consider the implications, as we will on the following pages, it is a powerful
idea. This transformation of thinking is where all the transformations of our
personal lives, our organizations and our society begin. That's the power of
impossible thinking. [ |
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e Do you hear footsteps behind you?
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(AN ASIDE)
IS THIS ANY WAY
TO START A BOOK?

Some of the early reviewers of the manuscript liked the way this
book opens, because they thought it drew the reader into the
core issues. Others, operating from a different “mental model”
(the way we make sense of the world), wanted instead a concise
summary of where the book was headed and a diagram showing
all the key points we’ll be making. Others wanted more of an aca-
demic description, relating the discussion to what has been writ-
ten in this area.

This is probably a good time to point out that your own reaction
and experience is probably due as much to the mindset you bring
to these pages as to what is written on them. The concept of a
“book” is quite different when it refers to an extensively footnoted
academic work versus a popular novel. Peter Drucker and Stephen
King both write “books,” but beyond the fact that they both use
words, what they mean by “book” is completely different.

What did you expect when you picked up this book? Because it is
coauthored by a university professor, were you expecting some-
thing more academic? Because it is coauthored by a former chief
technology officer at a major corporation, were you expecting to
see some opening tales from the trenches of business? Both these
elements appear later on, but the opening is designed specifically
to challenge your current thinking and perhaps make you more
receptive to the ideas you will encounter here.

Xxiii



THE POWER OF IMPOSSIBLE THINKING

A fundamental message of this book is that what you see in any
situation depends in very large part upon what you bring to the
table. What you see in this book is no exception. You are involved
as much as we are in the process of making sense of the ideas pre-
sented. More than what we have written here, your own experi-
ences and mindsets will shape what you get out of this process.

If you think this isn’t the way to start a book, we ask that you set
aside your existing model and give us a little time to win you over.
We also invite you to let us know your reactions so we can chal-
lenge ourselves and our own mental models (contact the authors
at contact@impossiblethinking.com).

By the way, if you were looking for a roadmap of where we are
headed, here is a diagram:

|. Understand / ’ 2.Test the relevance of

the power and your mental models
limits of against the changing
mental models environment, generate

new models and develop
an integrated portfolio

of models
4.Transform your world 3. Overcome
by acting quickly upon inhibitors to change
the new models, continuously by reshaping
experimenting and applying infrastructure and
a process for assessing and the thinking of

strengthening your models others
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PRAISE FOR
THE POWER OF IMPOSSIBLE THINKING

“This is an important book that ‘makes sense of how we make sense.” The
authors provide a thorough, fresh, and compelling exploration into the
dimensions of mental models. All leaders who want to be more effective in
their actions would be served well to leverage the principles in this book to
learn about how they think and make sense of the world around them.”

Nick Pudar
Director of Strategic Initiatives, General Motors

“This is a really great piece of work. It is ‘immersion into the process of
insight.” Truly a valuable addition to any forward-thinking person’s library
in light of the rapid change we face in today’s world—business and
personal.”

J.Allen Kosowksy, CPA
Forensic Accountant and Director, ON2 Technologies

“A masterfully written book that is sure to capture the attention of every
thinking person who’s willing to look at the world of business through new
lenses. The Power of Impossible Thinking is both timely and intriguing.”

Kathy Levinson, Ph.D. Author of The 60-Second Commute

“Tough-minded managers like to think they see the world as it is. Wind and
Crook, drawing on recent neuroscience research, demonstrate that none of
us, tough-minded or not, do anything of the sort. What we perceive as ‘the
world’ is as much inside our heads as outside. By realizing that and making
choices about how we see things, we can become much more effective
managers.”

Rob Austin, Ph.D.
Harvard Business School and co-author of Artful Making

“While most of us may recognize that the world we respond to is more in
our mind than in any physical reality, often we don't have a clue why this is
so. This very important book clearly explains how our mental models work
to construct these distinct inner worlds. And more importantly it offers
empowering advice on how we can use this knowledge to work for us rather
than against us in creating a better outer world for ourselves, our
organizations, and our societies.”

Charles C. Mans
Best-selling author of SuperLeadership, Fit to Lead, and Temporary Sanity



“Today, life moves at hyperspeed. Hence, the age-old human skill of pattern
recognition is more essential to our health and happiness than ever before
in history. The Power of Impossible Thinking is a wonderful guide to help
you understand the patterns you recognize and—critically—when those
patterns serve you well, when they don’t, and what you can do about it.”

Douglas K. Smith
Co-author of The Wisdom of Teams and author of On Value and Values

“I have been trying to explain why Japan has fallen into a pitfall and cannot
come out of even the simplest problems. One can call it an innovators
dilemma, but that does not solve the problem. This book suggests we have
to go back to the basics of reviewing our underlying ‘mental models’ now
and then, and only then, have to construct a new model, perhaps plural,
and move onto exploring the new terrain.”

Kenichi Ohmae
Author of the international bestseller, The Borderless World

“Jerry Wind and Colin Crook have one of the most powerful messages there
is about dealing with the present changing world. Perspectives are prisons,
they say. The only way to thrive in the coming environment is to cultivate
the ability to sense the new patterns and relationships as (and before) they
emerge—otherwise you’ll be locked in the past. This book can get you out
of that jail.”

John L. Petersen
President and founder of The Arlington Institute and author of Out of the
Blue: How to Anticipate Wild Cards and Other Big Surprises

“The Power of Impossible Thinking is a health spa for the executive brain.
Poor mental models can do more than ruin your reputation, your
organization, or your team. How many times do we ignore market changes
because of personal bias? Thanks to Wind and Crook we have a new vast
insight into ‘making sense’ to help global leaders master the models needed
for successful leadership behavior.”

Cathy L. Greenberg, Ph.D
Executive Director, Institute for Strategic Leadership,
LeBow College of Business, Drexel University



“Everyone is familiar with exhortations for mindset change, attitudinal
change and paradigm shift. But slogans are not solutions and words are not
deeds. What is missing is a ‘how to’ book. Wind and Cook have brilliantly
filled this chasm of need with an extraordinary book that revolutionizes
businesses, individual lives and society.”

Dr. Y Y Wong
Chairman and Founder, The Wywy Group of Companies

“Wind and Crook have written a marvelous book that can teach you how to
think more effectively in personal and business settings. Read it and learn!”

Drea Zigarmi
Author of The Leader Inside: Learning Enough About Yourself To Lead
Others and co-author of Leadership and the One Minute Manager

“We like to say, ‘See it with your mind’s eye.” Wind and Crook show us that
our mind is our eye. What we think is what we see, and what we see directs
how we act. Not only do the authors make this paradigm clear, but they
offer concrete and practical ways to change our mind’s eye and as a
consequence change our actions and the results we get. The value of that is
hard to top.”

J. Stewart Black, Ph.D.
co-author of Leading Strategic Change and Professor, University of
Michigan Business School

“This is a very important book. It deals with truly fundamental issues—
both for practitioners as well as academicians—relating to making sense out
of a variety of complex events in the real world, and how to keep an open
mind regarding all of this. We often become ‘prisoners’ of set routines and
behaviors, and thus gradually grow less and less effective. This book points
the way out of this dilemma—in a most convincing sense. Models, properly
focused around the best in human minds, are key here. These can help us
understand paradigm shifts, maintain relevance, and keep momentum. To
see things differently becomes central. The book makes seminal
contributions here. It provides a strong, rigorous—and practical—
conceptual base for this! I am equally impressed with the book’s focus on
implementation, both in terms of setting out an agenda for transforming
one’s world, as well as in terms of pointing out how action can be
achieved—quickly and naturally—following the prescriptions of the book.
All in all, I find the book to be a true seminal contribution, with a strong
conceptual underpinning, convincing empirical verification, and realistic
implementational focus. This book will become a must for practitioners and
academicians alike.”

Dr. Peter Lorange
President IMD, The Nestlé Professor



“The authors have done a masterful job examining the power and limits of
our mental models and how to better accomplish change in the complex
world ahead.... This book offers a road map with a real set of attributes that
can help us make the tough choices in a time of transition.... I would put
this book at the top of my ‘keeper’ list for those on the front lines of change
management and mission accomplishment.”

Ken Minihan
Lt. General, U.S. Air Force, Retired

“This book addresses some of the central challenges of management: How
do you make sense of your situation? How do you probe alternative
realities? What is your mental model? Understanding these issues is critical
to each of us and central to key decisions that shape our professional and
personal lives. Jerry Wind and Colin Crook offer a much-needed process for
probing these issues in a structured way.”

John S. Reed
Chairman, New York Stock Exchange,
and former Chairman and CEO, Citigroup
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PREFACE

HIJACKING OUR MINDS

At first glance, mental models may seem abstract and inconse-
quential. But they cannot be dismissed as optical illusions, parlor
games or academic curiosities—all in our head. Our models affect
the quality and direction of our lives. They have profit-and-loss
and even life-and-death implications.

The debate about U.S. intelligence following the September 11
terrorist attacks illustrates the difficulty of making sense in
today’s complex environment. Congressional post-mortems
focused on who knew what when—on the information—but not
on the more critical mental models that shaped how that infor-
mation was processed. As is almost always the case in our infor-
mation age, what led to the tragedy was not primarily a shortage
of data. Plenty of data points indicated that an attack using an
aircraft as a missile was possible, and there was even information
pointing to potential members of the conspiracy. While more spe-
cific information could have been gathered and shared among dif-
ferent agencies, the failure was only partially one of data
gathering. This was not a failure of intelligence per se. It was, at
least in part, much more a failure to make sense.
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Information was filtered through existing mental models related
to terrorism and hijackings. For example, middle-class, clean-cut
young working men with everything to live for did not fit the pro-
file of the stereotypical wild-eyed young fanatics who became sui-
cide bombers. So when these apparently more stable men began
studying in flight school or asking about crop dusters, the possi-
bility of terrorism was filtered out. Hijackings also followed a cer-
tain well-established pattern. The plane and its crew typically
were taken hostage and flown to some remote location, where the
hijackers made demands. Pilots were instructed that the best
course of action for passengers and crew was not to resist. During
the September 11 attacks, the information was filtered through a
set of mental models that made it hard to see what was really
happening until it was too late.

The events of September 11 also dramatically illustrate the power
of shifting mental models. When passengers on the fourth plane,
United Flight 93, received reports by cell phone from friends and
family about the attack on the World Trade Center, several
quickly realized that this was not a typical hijacking. They could
see that their own aircraft would be used as a missile against
another target. In a matter of minutes, they were able to trans-
form their mental models and take heroic actions to stop the
hijackers. As a result, the last plane failed to reach its target,
crashing in a field in western Pennsylvania, a tragedy that could
have been much worse if some of its passengers hadn’t been able
to make sense of what was going on and move to stop it. The pas-
sengers and crew of Flight 93 were presented with a picture that
was similar to the hijackings earlier that day. What they suddenly
developed, however, was a different mental model. They were
able to quickly make sense of what was happening and to act on
this new understanding. And that made all the difference.

Mental Models

One of our most enduring—and perhaps limiting—illusions is our
belief that the world we see is the real world. We rarely question
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Romancing the Internet: The picture didn’t
change dramatically, but first we saw an

attractive young woman, then an old crone.
W. E. Hill, "My Wife and My Mother-in-Law.”

our own models of the world until we are forced to. One day, the
Internet was infinitely attractive. It could do no wrong. It was
magnificent and beautiful. The next day, it was overhyped and
ugly. It could do nothing right. Nothing had changed about the
picture, yet in one instant we saw it as a seductive young woman
and the next minute we rejected it. What happened?

This is called a “gestalt flip.” The lines and data points are the
same, but the picture is dramatically different. What has
changed? Not the picture, but our making sense. What is in front
of our eyes is the same. What is behind our eyes has changed.
The same sight produces a very different perception.

We use the phrase “mental models” (or “mindsets”) to describe
the brain processes we use to make sense of our world. In recent
decades, science and technology have progressed to the point
where we can undertake direct observation of the brain. This is
starting to transform philosophy and neuroscience. Instead of
just thinking about thinking, we can now directly monitor brain
processes as we think and observe. This research is generating a
vast amount of experimental data. Confronting the incredible
complexity of the brain, a range of neuroscience theories have
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emerged to explain what is going on inside our heads. In business
and other organizations, these interactions become even more
complex, as individuals with their own mental models interact
through group decision making or negotiation, and they are sus-
ceptible to biases such as “group think” that can limit flexibility
and constrict options.

As we were leading transformation initiatives at the Wharton
School and Citicorp, and helping other executives transform their
organizations, we began to realize how important these mental
models are to the process of change. We have written this book to
explore the implications of mental models for transforming our
businesses, personal lives and society. This book does not support
a specific interpretation of the neuroscience evidence, but it does
recognize that the brain has a complex internal structure that is
determined genetically and shaped by experience.

The ways we make sense of our world are determined to a large
extent by our internal mind and to a lesser extent by the external
world. It is this internal world of neurons, synapses, neurochemi-
cals and electrical activity, with its incredibly complex struc-
ture—functioning in ways we have only a vague sense of—that we
call the “mental model.” This model inside our individual brains
is our representation of our world and ourselves. (The appendix
provides a more detailed explanation of developments in neuro-
science that have influenced the thinking behind this book.)

Mental models are broader than technological innovations or busi-
ness models. Mental models represent the way we look at the
world. These models, or mindsets, can sometimes be reflected in
technology or business innovations, but not every minor innova-
tion represents a truly new mental model. For example, the shift to
diet soft drinks was a tremendous innovation in the marketplace,
but it represents only a minor change in mental models. Our men-
tal models are much deeper, often so deep that they are invisible.

As a core component of our perception and thinking, mental
models come up often in discussions of decision making, organi-
zational learning and creative thinking. In particular, Ian Mitroff
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OUR MODELS
DEFINE OUR WORLD

In the old world, managers make products. In the new world, managers make sense of things.

—1John Seely Brown'

It's midnight, and you hear a loud radio in the apartment

- downstairs.

Last week the quiet old man who lived there passed away, and you've been
concerned about the arrival of the next tenant. You never know who might
move in, and you've heard some real horror stories from your college friends.
In an apartment house, the wrong neighbors can make your life miserable.

Now your worst fears have come true. The rock music plays on and on. You
toss and turn, looking at the clock. At 12:30 a.m., you decide to wait just a
little longer. Even if your new neighbor is a jerk, you are reluctant to turn your
first meeting into a fight. At 1:00 a.m., the radio is blaring just as loud. What
kind of party are they throwing down there? You've got to get up for work
tomorrow. How can a person be so ignorant? So you walk down to lecture this
idiot on common courtesy. You knock heavily on the door, and it swings open.

You are surprised to find the apartment completely bare. There is no sign of
your new neighbor. There isn't even a sign of furniture. So you walk in. In the
back room you find some drop cloths and paint cans. Plugged into one wall,
you see a boom box cranked up full.

There is no neighbor, just a careless painter who left the radio on when he
left for the day. The new tenant hasn’t even arrived yet. The ignorant
neighbor that you invented based on the noise vanishes into air, but the
anger and other emotions you felt are still very real. You have trouble settling

3
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down and going back to sleep because you are still angry at this neighbor, a
neighbor who exists only in your mind. You created this evil figure to explain
the loud music, and he took on a life of his own. If you hadn’t gone down and
knocked on the door, you might have lived with this illusion for days.

Your mental models shape the way you see the world. They help you to quickly
make sense of the noises that filter in from outside, but they can also limit
your ability to see the true picture. They are with you always and, like your
neighbors, can be a great help or can keep you up at night without reason.

What are mental models, and how do they shape your understanding and
define the world you live in?

Can the wrong mental model kill you? Over the past quarter
century, more than 150 children have died in the United States
after their parents chose not to provide medical treatment
because of their religious beliefs.? The parents belonged to one of
some 20 religious groups whose teachings deny the use of tradi-
tional medical care, relying instead on faith healing. The results
are often tragic.

In April 1986, two-year-old Robyn Twitchell died of a bowel
obstruction in Boston, Massachusetts. His parents, Christian Sci-
entists, took the boy to a church practitioner who prescribed only
prayer. The child’s condition worsened. e had difficulty eating
and sleeping. He was shaking and vomiting. Five days after the
onset of the illness, he became unresponsive. The parents and the
practitioner continued to trust in prayer up to the time of his
death. The parents were convicted in July 1990 of manslaughter.

Experts testified that the condition could have been treated with a
simple operation to remove the twisting of the bowel, an operation
that would have very likely saved the child’s life. This procedure,
based on a surgical model of treating disease, was not considered
by the boy’s parents because of the mental model they held about
the causes and treatment of disease. In a certain sense, the boy’s
death was due to the way they made sense of the world.
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This story is not presented to pass judgment on the parents for
their tragic decision or criticize their religious beliefs. It does
offer an example of a single decision that is viewed through diver-
gent models—the parents’ beliefs and the medical perspective
that the courts used in ruling on the case. In the court’s opinion,
the outcome of following the parents’ model was very likely much
worse than the outcome that could have been achieved from fol-
lowing a medical model.

While their impact is rarely so sharply defined as in this case, our
mental models can affect our lives, careers and relationships; the
prosperity of our businesses; and the quality of life in our societ-
ies. Almost every aspect of our lives is shaped in some way by
how we make sense of the world. Our thinking and our actions
are affected by the mental models we hold. These models define
our limits or open our opportunities. Despite their power and per-
vasiveness, these models are usually virtually invisible to us. We
don’t realize they are there at all.

We believe that what we see is reality rather than something we
create inside our heads. The parents of Robyn Twitchell believed
that prayer alone was going to cure him. For them, this was reality.
The surgeons who could have treated the child saw the case
through a completely different set of eyes, as did the criminal jus-
tice system. We might think of mental models as something
abstract or academic—to be studied and explained like optical illu-
sions—but in this case and many others these models clearly are
anything but academic. They not only shape what we see and how
we understand the world but also how we act in it. In a real sense,
what we think is what we see, and what we see is what we think.

How do the models you use to understand your life keep you
locked in certain patterns of thought or prevent you from seeing
solutions that are right in front of you® What are the potentially
negative effects of your current models? How could you change
your models to improve the quality of your life?

Rethinking IBM’s Research Model

Models also limit or open new opportunities in business. In the
early 1990s, the head of research at IBM, Jim McGroddy, came to
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visit one of the authors (Colin Crook), who was then chief tech-
nology officer at Citicorp. McGroddy faced a serious challenge.
IBM was losing billions of dollars every year. How could the
research program help turn this situation around?

Crook discussed the information-technology value chain that was
guiding IT development at Citibank. This value chain had three
basic levels: at the bottom were atoms and basic math; in the
middle was technology, such as storage, displays and chips; and
at the top were customer solutions. What was really important,
he said, was the work on these customer solutions, and that was
where Citicorp was differentiating itself from rivals.

McGroddy realized that this focus on customer solutions had
been largely ignored by IBM Research. Most of the company’s
attention was on basic research at the bottom level or on technol-
ogy in the middle. The company had become insular and prod-
uct-focused, losing touch with its customers. This realization led
to a reorganization of IBM Research and the creation of a new
strategic area focusing on services, applications and solutions.
IBM’s successful turnaround was driven by research in that cate-
gory, which increased from nearly zero in 1990 to more than 25
percent in 2001. This dovetailed nicely with the launch of new
chairman Lou Gerstner’s global services initiative, which became
the fastest growing area for IBM.

IBM may not have recognized it, but its research had been driven
by a technocentric mental model. When this model was recog-
nized and challenged, new opportunities could be seen, the orga-
nization could be redesigned and the business could be
transformed (a transformation that was, of course, much broader
than R&D). What looked like an R&D problem could be rethought
from the perspective of the market. What looked like a difficult
technological problem could be reconsidered as a challenge of
business design.

Compartmentalization of Business and Personal Life

We recently spoke with a successful manager who remarked that
when she needs to hire a new employee, she inevitably turns to a
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headhunter. But in her personal life, she trusts to chance to find a
life partner. It is a similar challenge of finding the right person
with the right characteristics and chemistry, but she applies a
completely different approach because she has a different mental
model for her personal and business life. She would never think
about going into a single’s bar and hoping to stumble across the
perfect vice president of marketing, but she will in her personal
life. Because of this artificial wall, she was much less creative in
thinking about her personal life (and less successful in filling the
position for a life partner) than in her business life where she rou-
tinely found great people to fill key positions.

One of the limiting frames we have is the separation of business
and personal life, even as these two worlds are merging together.
Look at how many TV entertainment programs have a work set-
ting for portraying stories of personal lives. As the lines between
business and personal lives blur, there are opportunities for shift-
ing our thinking within business and personal life and across the
two. We can borrow mental models from one area and apply them
to the other to change the way we see both aspects of our lives.

Domestic Emerging Markets

To take another example, consider how most companies view
inner-city markets. These markets tend to be areas with low
incomes, high crime rates and other risks or costs—in short, they
are seen as a marketer’s nightmare. Even as major companies are
waking up to the potential of emerging markets around the world,
inner-city markets are still largely neglected. Yet, as Michael Por-
ter has pointed out, these markets have distinctive advantages
and hidden opportunities if we look more closely.* While income
may be lower, population density is much higher so “spending
power per acre” is comparable to more affluent parts of the city.
These markets are in strategic locations and often present demo-
graphics segments that are crucial to future market growth.

If we were to reframe the inner city as “domestic emerging mar-
kets,” what new possibilities would this open? What strategies
that are being used to address emerging markets in China and
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India might be applied in the cities of the United States and other
developed nations with good effect? This simple shift in the way
we view these markets could open new possibilities for strategies
and new potential for growth.

How do your models for your industry and business prevent you
from recognizing opportunities and realizing the full value of your
organization?

THE PARALLEL UNIVERSES IN OUR MINDS

The brain, weighing on average just around three pounds, has a
complexity of structure and function that we are only just begin-
ning to understand. Estimates vary, but we have around 100 bil-
lion neurons, which communicate via perhaps several hundred
trillion synapses. The whole brain is awash in a swirl of neuro-
chemicals, and lightning storms of electrical activity flicker
across it, as millions of sensory signals from the eyes, ears, nose,
mouth and skin are thrown into the mix.

It is a wonder we can even think. And yet we do. A linear process-
ing machine bombarded with this flood of stimulation would prob-
ably shut right down. The brain is quite different. It somehow
makes sense out of the welter of flashing signals. The human mind
engages in daily magic tricks that make David Copperfield look
like a parlor act. Studies in neuroscience indicate that the sense
we make of external things is based in small part on what we see
outside and in large part on the patterns located in our minds.

-
MKANIG SNESE FROM NSOSNESE

As Lewis Carroll demonstrated in the “brillig” and “slithy toves” of his
poem Jabberwocky, it takes only a little bit of context for our marvel-
ous sense-making abilities to draw meaning from absolute gibberish.
With a little effort, the following statement, circulating online, should
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make this point clear. While neither the study nor the university are
formally identified, the words, however garbled, speak for themselves:

Aoccdrnig to rscheearch at an Elingsh uinervtisy, it deosn’t
mttaer in waht oredr the ltteers in a wrod are, olny taht the frist
and lIsat Itteres are at the rghit pcleas. The rset can be a toatl
mses and you can sitll raed it wouthit a porbelm. Tihs is bcuseae
we do not raed ervey lteter by ilstef, but the wrod as a wlohe.

Ask yourself: Does the rest of your life have this many holes that you
are not seeing?
[

The mind appears to do this, in part, by choosing to ignore some of
the external world. American neurophysiologist Walter Freeman
discovered that the neural activity due to sensory stimuli disap-
pears in the cortex. Our eyes and ears are constantly gathering
information, but our mind is not really processing all of it (see side-
bar, “Mkanig Snese from Nsosnese”). This stimulation flows into
the brain, where what seems to be an internally related pattern
appears, which the brain uses to represent the external situation.

The brain takes in the information about the world through the
senses and then discards most of it, using it principally to evoke
a parallel world of its own. Each brain creates its own world,
which is internally consistent and complete. Perception is not a
linear process of information reception, processing, storage and
recall. Instead it is a very complex, interactive, subjective and
evocative process.

It is as if a visitor came to the front door and rang the bell, and
the person inside, by a quick glance through the fisheye peep-
hole, formed a complete profile of the person outside, without
opening the door. We know from experience that we have the
ability to form snap judgments about people immediately—and
that these judgments are sometimes wrong. Yet this process is
extraordinarily efficient and effective, which is why there are
peepholes in doors in the first place. Unlike a baby first learning
about the world, we don’t have to try to make sense of every new
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piece of information. Given a few lines, we can fill in the entire
image. This ability to respond intuitively to what we see is crucial
to quick thinking and action. (In Chapter 10 we discuss the
power and limitations of intuition.)

Building Our Brains

The brain has developed and changed throughout human evolu-
tion, and its layered structure clearly shows this, starting deep
within with the oldest “reptilian” part and moving out through the
“limbic” system to the “neocortex,” the seat of rational behavior.

Our own brains change and evolve over time, with neurons con-
stantly dying and being recreated, synapses being destroyed and
created anew. The brain selects and reinforces or weakens cer-
tain synapses to forge the complex neural structures that deter-
mine our thinking. Then we reshape these neural “models”
through experience, education and training.

The newborn child has a fundamental but only rudimentary
capacity to make sense of the signals, probably derived from
genetic instructions. Subsequent experience works upon this
genetic foundation. The child’s first, urgent task is to quickly
develop the capacity to make sense of all these confusing signals.
Within the first two years, most children appear to develop this
capability. The process involved is to understand where the stimu-
lus comes from and then categorize the signal as some specific
case of a more general pattern. A mix of shadows and colors is rec-
ognized as a ball. The face hovering above the baby is recognized
as the mother—but then all similar faces are also seen as mother
until the model is refined. The child is able to form a holistic sense
without getting bogged down in the details. This categorization is
key. These experiences are also retained in the form of memory—
complex patterns spread across the brain that are not representa-
tional but are evoked by other patterns and external stimuli.

As the internal worlds in the child’s mind become richer, the
external world recedes. Freeman’s experiments show that the bal-
ance tips from the outside to the inside. The brain’s own models
replace the input signals from external sources. When the brain
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confronts a new experience, it calls up a complex neural activity
or “mental model” that seems to be its nearest equivalent. We see
the absence of these models in the child’s wonder at the simplest
of experiences. We feel their presence when we express regret
about the familiar routines and ruts that sometimes determine
our lives in adulthood. The development of mental models is, in a
certain sense, a demarcation line between childhood and matu-
rity. We increasingly live in a familiar world that can be consid-
ered as a benign illusion—benign, because it helps us move
through the world efficiently, but an illusion nonetheless.

We eventually lose all awareness that these “models” are in fact
internal illusions. We accept them as external reality and act on
them as if they were. If they are good models, in most circum-
stances they more than adequately permit the mind to handle
external reality. But here a danger creeps in. When the world
changes in important ways, we can find ourselves with a model
that is completely irrelevant to the current situation. We find our-
selves wearing our street clothes when we are thrown off the deck
of a ship. What we need at that point is a wet suit and lifejacket.

WHERE “MODELS” COME FROM

Constant training shapes and refines our “models.” A jazz musi-
cian or modern artist probably has a very different view of many
aspects of the world than, say, a scientist or engineer. Even train-
ing doesn’t fully explain our models. Not every musician or engi-
neer will look at the world in the same way. A breakthrough
thinker like Albert Einstein might have much more in common
with a modern artist than with some of his colleagues in science.
Some individual scientists may creatively push the limits; others
may work in a well-defined area of study. Some CFOs may be risk
averse while others are daring to the point of danger. Their
approaches are shaped by their personality (genetics), education,
training, influence of others and other experiences.

We can gain insights into our “mental models” by looking at
where they came from. There has been a long debate about the
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influence of nature versus nurture in shaping our thinking. At the
moment, it appears increasingly likely that nature, in the form of
genetics, plays a significant role in determining who we are. Many
of the basic capabilities of the brain, such as language, appear to
be predetermined at birth by virtue of the genetics we inherit.

Clearly we are born with some hardware and hard wiring that
influences the way we see the world. Mood disorders offer an
extreme example of how these chemical and genetic differences
can color the way we see the world. While genetic research and
pharmaceutical interventions are offering new ways to change
the structure and chemicals of our thinking, their exact impact
on mental models is unclear. As much as we might like to find
one, there is no pill or genetic therapy for changing our mental
models, although at some point in the future development of sci-
ence it may fall within the realm of possibility. There also seems
to be considerable flexibility in the human mind in overcoming
the limitations of nature.

Genetics appear to provide the fundamental basis of who we are
and what we can do, and then experience plays a major role in
shaping these capabilities, strengthening some and weakening
others. Thus a number of forces of “nurture” shape and reshape
our “mental models,” including:

m Education. Our education shapes our mental models very
broadly and forms a foundation that molds our world view. A
scientist learns to approach the world in a different way than a
jazz musician. This broad education is often the least visible
force shaping our mindset. We surround ourselves with people
of similar background. A liberal arts education aims in many
ways to give people a common language and world view from
which to operate, so it is very easy for this educational founda-
tion to blend into the environment like a chameleon on a rock.
While deepening knowledge in a subject area is one kind of
learning, learning about mental models represents a second
kind of learning (see sidebar, “A Second Kind of Learning”).

m Training. Related to education is the specific training we
receive to deal with transitions or handle new tasks. A com-
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puter programmer might learn a programming language, or an
artist might learn to work in metal sculpture. This training is
more specific and more visible than education, and more easily
changed. Still, we often get into a rut in our training that is
very difficult to break out of, even when the world around us
has changed significantly.

m Influence of others. We are all influenced by mentors, experts,
family and friends. These individuals, their philosophy of life
and approach to problems affect us deeply in how we approach
our own challenges. We are also influenced by the books we've
read. For example, a child who grows up reading all of H. G.
Wells’ novels might be influenced by this experience to become
a scientist. We are influenced by people in our immediate envi-
ronment—{first by parents, friends and teachers and later by
supervisors and coworkers—who push us in new directions or
encourage us to achieve more, challenging our own views of
ourselves. We also are influenced by broader trends in society,
as were many people who grew up in the 1960s. Finally, we are
influenced by mass culture in a world in which MTV can trans-
fer fashion trends around the globe in a matter of hours.

B Rewards and incentives. Our mental models and actions are
shaped by the rewards we receive for holding them. These
rewards can be tangible, such as direct financial gain, or less
tangible ones, such as social approval.

m Personal experience. Some artists and scientists are self-
taught. They create their own style through personal experi-
ence, which makes it easier to think outside the mainstream:.
The tradition of apprenticeship is also based on a process of
combining learning from both experience and a mentor or
expert craftsman.

In addition to the specifics of what we learn in our education, we
also develop capabilities for learning how to learn that help us to
make sense of our experiences. Our own successes and failures
can dramatically shape our view of the world. Personal encoun-
ters can have a major impact on how we view life overall or in
specific areas. How we cope with mistakes and learn from our
successes affects how we approach every new challenge. Severe
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ordeals, such as imprisonment in a concentration camp or trau-
matic childhood abuse, may affect our world view throughout our
lives. Some people find their worlds crushed and limited by these
misfortunes. Others respond by developing a determination and
drive that carries them not only across their present hurdles but
also to new levels of success.

Today’s experience quickly becomes tomorrow’s theology. This is
why generals are often fighting the last war. They have shaped
their policies based on their past equipment and military strat-
egy, carefully learning lessons from debriefings on the last battle-
field that may no longer be relevant on the current one (although
post-mortems can be a valuable source of insights as long as we
recognize that the world may change). Experience can be a dou-

ble-edged sword.

Models for the Moment

Some of our models are very broad, held by members of an entire
nation, political party or religious group, while others are very
localized and specific. A broader model such as a belief in democ-
racy or communism affects the mental models of followers, influ-
encing their beliefs and behavior as well as the entire structure of
society and economic life. Not all our models are on such a grand
scale. Our background and philosophical beliefs often affect how
we see the world, but we also apply situation-specific models. A
fire drill or airplane evacuation routine is an example of a situa-
tion-specific model. Whatever our backgrounds, training and
experience, we all look for the nearest exit, put on our oxygen
mask if it is deployed from the ceiling or inflate our life vests.

In this case, the goal is to give everyone a common model that
seems to be best practice in responding to a particular emer-
gency. But when passengers on the flights of 9/11 were faced with
a situation that was not on the cards in the seatbacks, they
needed to improvise and create a model based on their experi-
ence, drawing upon past experiences such as sports, military
training, stories or movies.



CHAPTER1 e OUR MODELS DEFINE OUR WORLD “

In many cases, our background and experience determine how
we will respond in a particular situation. When Johnson &
Johnson made its famous decision to pull its product off the
shelves in response to the Tylenol scare in 1982 (when an
unknown tamperer laced the capsules with cyanide, killing seven
people in Chicago), the company’s actions were based on a firmly
embedded set of values embodied in the corporate “credo.” It set
a course of action that was consistent with its core mental
model—that if it put its customers and other stakeholders first,
returns to shareholders would naturally follow.

Sometimes our responses to specific challenges ultimately trans-
form our broader models. Consider the long-held opposition to
big government by the U.S. Republican party. In the face of ter-
rorist attacks and scandals on Wall Street early in the new millen-
nium, the Republican administration expanded government
staffing, budgets and powers to meet these new threats to
national economic stability. The proponents of reducing govern-
ment had actually expanded it. The specific actions, designed to
meet the challenges of the moment, ultimately undermined the
broader model.

This view of the application of models for the moment is in con-
trast to approaches such as Meyers-Briggs, which attempts to
define a specific individual style of approaching decisions. While
the recognition of the different cognitive styles (such as percep-
tive/receptive, or systematic/intuitive) is an important one, we
are not necessarily static in how we apply these approaches. An
individual may work through a variety of styles in addressing spe-
cific challenges or responding to specific situations.

-
A SECOND KIND OF LEARNING

There is a lot of discussion about the importance of creating what
Peter Senge and others have called a “learning organization.” We
recognize the importance in personal development of continuing to
engage in what Stephen Covey refers to as “sharpening the saw.”
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But in the application of these ideas to our business and personal
lives, we often fail to make a distinction about two kinds of learning.

The first kind of learning, which is far more common and more easily
achieved, is to deepen our knowledge within an existing mental
model or discipline.

The second kind of learning is focused on new mental models and
on shifting from one to another. It is does not deepen knowledge in a
specific model but rather looks at the world outside the model and
adopts or develops new models to make sense of this broader world.
Sometimes we don't need to merely “sharpen” the saw; we need to
throw it out to pick up a power tool. If we are focused only on sharp-
ening, then we might not see the opportunity to apply new technol-
ogy that can radically change the way we approach the task. The
sharpest saw in the tool box may be no match for a powerful new
approach based on a new way of looking at the world.

This book focuses primarily on this second kind of learning. It is not
just doing a better job at the current task but asking whether it is the
right approach and how we might be able to change it. It is not the
kind of learning that results from an engineer’s taking the 100th
course in engineering, but rather the kind that comes from her tak-
ing a first course in jazz, which allows her to look at engineering
problems from a completely new perspective. Learning about new
mental models is much more challenging and complex, but crucial
in an environment of rapid change and uncertainty.

AVOIDING OBSOLESCENCE

During the painful layoffs and restructuring at Citicorp in the
early 1990s, we witnessed the following uncomfortable scene: A
talented computer programmer in his forties, facing the loss of
his position, was shocked to find that he was no longer needed
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because his skills in COBOL programming were obsolete. This
bolt came totally out of the blue, because he was a good program-
mer. He just hadn’t kept up. Not only this, but as he worked
through outplacement, he discovered to his horror that his skills
were no longer valuable to anyone. He had been cruising along in
his career, unaware of the changes around him, and now he found
that the road he was traveling led right off a cliff.

Could this programmer have been better prepared if he hadn’t
been locked in an outdated mindset? Even if he couldn’t have
prevented his dismissal, could he at least have been better able to
move forward afterward?

If the world remained static, we might be able to remain blissfully
unaware of our models. Like our primitive hunter-gatherer ances-
tors, our basic instinct and experience would serve us well from
childhood throughout our relatively short lives. But today the
world changes ever more rapidly, and we need to be able to recog-
nize our own models, to know whether and how to change them,
to act quickly, and to influence the models of others.

Like the programmer in the example above, we often don’t see
the need to change until we experience the pink slip, the divorce,
the lawsuit or the heart attack. Then, if it is not too late, we wake
up to see that our old mental models no longer work. (Surpris-
ingly, even these shocks sometimes are not enough.)

It doesn’t have to be this way. You can consciously change your
mental models before the world forces you to do so. Some of the
people at Citicorp, including many who ultimately survived the
job cuts, made a conscious effort to immerse themselves in the
outside world. They explored different aspects of technology,
such as new programming languages and techniques, and brought
these new perspectives to their work. They actively challenged
their own mental models and those around them. They continued
to develop new and useful mindsets that were valuable to the
organization. They became leaders of the transformations that
were needed to turn the company around.

At any given point, we have a choice in how we view the world.
But we are not always aware of these choices. The models we
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have developed through our education and experience are often
invisible to us until it is too late.

In a changing environment, we can either transform ourselves or
be transformed. Every day individuals in their work and personal
lives prove that it is possible to change before life itself gives them
a painful wakeup call. But to transform our lives, we have to first
transform our minds. Our mental models determine what we are
able to see and do.

THE CONSEQUENCES OF MODELS

We live in a world of great risk and great possibilities. We have
unprecedented opportunities to blend the best of the old and
new, to open up new perspectives and connect to different fields
of knowledge, like sampling from a buffet. Yet it is a risky busi-
ness to abandon our old views of the world. We have seen the tra-
ditional views of religion, family, institutions and belief in
capitalism eroded in recent years, with some positive conse-
quences but also some degree of chaos rushing into the vacuum.
When we depart from the dry land in business or personal life, we
are subject to the crosswinds and crosscurrents of whatever
crackpot ideas and fads come toward us. If we can navigate this
passage to new mindsets, we will have opportunities to discover
new worlds with rich potential.

Our true work, as John Seely Brown points out in the quote that
opens this chapter, is making sense. It is not just for managers in
business but for everyone in business, politics and personal life.
As in a detective story, we are in a race against time, against clever
rivals who deliberately or inadvertently create decoy trails to
throw us off the scent. In a world of deep complexity and exten-
sive information, this work of making sense has never been
harder—or more important. Unlike most detective stories, this
one does not have a simple (The butler did it!) answer at the end,
unless we discover it or create it. It does not even have an ending.
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The world we see today could undergo a gestalt flip tomorrow. We
can get better at this process of making sense—and the first step is
recognizing that there is a process at all.

Some will argue that the world is already far too complicated for
us to make sense of it. They act as if we need to just keep our
heads down, focus on the track in front of our feet and keep mov-
ing. That may work for a limited time (until some freight train
comes barreling down the track we're walking on). But our
strength as human beings is our power to make sense, adapt to a
fabulously complex world and quickly decide on a practical
course of action. This is how we have survived and progressed
since the age of the sabertooth tiger. It is how we can succeed in
today’s complex world.

In today’s complicated and uncertain environment, the greatest
dangers are not from beasts prowling around outside. More often
than not they are in our own minds, our inability to see our own
limits and to see things differently. It is these internal beasts that
we seek to better understand—and learn to live with, if not to
tame—in the pages of this book.

What are your mental models that shape your thinking? How are
your models different from those of others?

What are a few recent decisions, personal or professional, in which
you can identify the role of mental models in how you framed the
problem or developed your solution?

How has your own education and experience affected your mental
models?

What are the potential blindspots of your models and experience?

How can you seek out new perspectives and experience to help
challenge or change your current models?
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RUNNING THE MIRACLE MILE

Racing has always been more of a mental than a physical problem to me.

—Roger Bannister

You are running on the track.
/ &

You are exhausted. You feel you can go no farther. You're short of breath. Your
lungs seem about to burst. But if you can keep up this pace a little longer,
you can beat your best time.

Suddenly you think about an acquaintance who had a heart attack while
jogging. It's certainly not worth that just to beat your best time. So you slow
your pace.

Was it your body that stopped you, or your mind? Are our greatest limitations
physical or mental? Our models help us act in the world, but they also limit
our actions. Like the idea of the flat Earth for early mariners, our mental
models form the limits of our world. When we change them, we open up new
possibilities for discovering new worlds.

Ask one of the legendary runners, Roger Bannister. He faced the seemingly
impenetrable barrier of the four-minute mile, and raced past it. In this
chapter we examine the power and limits of mental models.

21
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Until 1954, the four-minute mile was something beyond human
comprehension, and thus beyond human achievement. It was
believed to be a real physical limit for a human being to run a
mile in four minutes or less. “The four minute mile...was the goal
that athletes and sportsmen had talked of and dreamt about for
so many years,” wrote British runner Roger Bannister. Like
climbing Mount Everest before Hillary, Bannister wrote, runners
“used to think it was quite impossible, and beyond the reach of
any runner.”? It seemed to be as absolute a limit as the waterfalls
cascading off the edge of the Earth were to early mariners. And it
proved to be just as much a mirage.

In May 1954, on an Oxford track, Bannister shattered this bar-
rier, running the mile in 3 minutes 59.4 seconds. Two months
later, in Finland, Bannister’s “miracle mile” was again broken by
Australian rival John Landy, who achieved a time of 3 minutes 58
seconds. Within three years, 16 other runners had also broken
this record.

What happened in those three years? Was there a sudden growth
spurt in human evolution? Was there a genetic engineering
experiment that created a new race of super runners? No, the
basic human equipment was the same. What changed was the
mental model. The runners of the past had been held back by a
mindset that said they could not surpass the four-minute mile.
When that limit was broken, the others saw that they could do
something they had previously thought impossible.

Where do the mental models come from that limit or accelerate
our progress? In this case, there was a common knowledge
among competitive runners about what was possible. The four-
minute mile was seen as a human limit by most runners, but not
by Roger Bannister. He brought something else to the table. First,
he had a conviction that the four-minute mile could be broken.
Second, as a medical student at Oxford University and later a
neurologist, he took a scientific approach to training. e applied
scientific observation and method to his own training. “Each race
is an experiment,” he wrote. “There are too many factors which
cannot be completely controlled for two races to be the same, just
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as two similar scientific experiments seldom give exactly the
»3

same result.
Bannister relied more on his observations of his own perfor-
mance and insights of fellow runners than on professional
coaches. “Running thrives in an atmosphere of interplay of ideas
about training,” he wrote. “Improvement in running depends on
continuous self-discipline by the athlete himself, on acute obser-
vation of his reaction to races and training, and above all on judg-
ment, which he must learn for himself.”*

He applied and developed new training methods to improve his
speed, using interval training to run four quarter miles separated
by two-minute rests. In training for his record race, he and his
teammates had driven down their quarter-mile sprints to 61 sec-
onds when they stalled in their progress. They then stopped their
training for several days of slow hiking and rock climbing and
returned to run the quarter miles in 59 seconds.

Bannister’s approach focused as much on conditioning his mind
as on conditioning his body. “The mental approach is all impor-
tant, because the strength and power of the mind are without
limit,” he wrote. “All this energy can be harnessed by the correct
attitude of mind.”>

Just as the mindsets of runners kept them below the threshold of
the four-minute mile—and the new model created by Bannister
liberated them to exceed it—our mental models limit or expand
our world. The challenge for Bannister, as for ourselves, is to rec-
ognize these models so that we can continue to test their limits.
We also have to be able to distinguish the soft and fleshy parts of
our world view that can be reshaped from the underlying bone of
reality beneath. The breakthrough of the four-minute mile didn’t
mean that humans were capable of running a one-minute mile,
even if they had the right mindset, but it opened up many new
possibilities.

Where in your business and personal life are there four-minute-
mile opportunities that you just have not recognized are possi-
ble? How do models expand or bound your world?
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Flights of Fancy

As an example of the limits and opportunities created by mental
models, consider how major global airlines have engaged in price
wars that have brought many to the brink of bankruptey (or sent
them over the edge). How far could this price competition go? By
conventional thinking, there has to be a limit, but not according
to Ryanair Chief Executive Michael O’Leary, who envisions an
age when air travel will be given away free. Building on Ryanair
promotions that have offered thousands of free seats on flights,
O’Leary said that by 2004, one flight in ten will be free, and the
fisure will continue to increase.®

Does O’Leary have his head in the clouds? No, he is simply
breaking through the barriers of conventional thinking about
pricing and the value of an airline flight. For example, one model
he is pursing is the “multiplex” model, similar to how cinemas
make most of their profits on drinks and popcorn at the refresh-
ment stand rather than the movies on the big screen. The airline
version of this would be to offer free seats on the flight but charge
passengers for satellite television, games, Internet access and
other entertainment offerings while they are buckled in. O’Leary
also envisions a day when travelers will fly for free, with busi-
nesses and cities picking up the tab to promote tourism.’

Conventional wisdom might conclude that with all the free and
discount seats it has already given away, Ryanair would be suffer-
ing. But the airline grew rapidly and actually outperforming
rivals, with a 31 percent operating margin compared to 3.8 per-
cent for British Airways and 8.6 percent for Southwest Airlines in
the middle of 2003.5

Shifting Models

There are many opportunities to shift mental models in business,
and these opportunities are not just the result of technology revo-
lutions. Many other key parts of business are undergoing funda-
mental review and possible transformation, as summarized in the
accompanying table. Where inventory in the warehouse was once
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seen as an asset, the emergence of just-in-time delivery meant it
could be considered a liability. The goal shifted from having
strong inventories to keeping the supply chain as lean as possible.
Where people were seen as an expense for an organization, in an
age of knowledge workers people may be the most important
asset. Technology assets are generally capitalized; but with
change occurring so rapidly, many now think they should be
expensed. Financial reporting is done quarterly or annually, but
with new “virtual close” systems pioneered by Cisco Systems, it
can now be done in real time. In all these cases, our models have
constrained how we thought about these issues, and by shifting
the model—like Bannister breaking the four-minute mile—we
have been able to transform the way we think and act.

Shifting Models
Inventory is an asset Inventory is a liability
People are an expense People are an asset
Technology is capitalized Technology is expensed
Reporting is quarterly or annually Reporting is in real time

Which models listed in the table above are the right models? The
answer is: It depends. During the boom years at end of the 1990s,
just-in-time inventory made perfect sense in an environment of
steady or increasing orders. Just-in-time supply chains allowed
companies to significantly reduce the costs of storing parts and
components in warehouses. But a few years later, when the econ-
omy began to falter, these same systems suffered hiccups as a
result of unpredictable order flows. Because they did not have
sufficient inventories to draw upon, companies experienced long
delays in delivering products to customers, or they needed to pay
expensive rush charges to continue to deliver.

There is no absolute right model for all time, just the right model
for a certain time. Even in the space age, as we'll discuss in Chap-
ter 4, there may be times when you’ll want to saddle up your horse.
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Models That Are Out of Sync with the Times

Problems occur with mental models when the environment
changes in such a way that the old models no longer fit. Kenneth
Olsen used a brilliant model for minicomputers to build Digital
Equipment Corporation into a powerhouse in information tech-
nology. But he became so attached to this successful model that
he was blindsided by the rise of the personal computer, which
brought the company to its knees.

Our models are so powerful, invisible and persistent that when
the old models no longer explain what is happening, we keep try-
ing to make our experiences fit into them. These models die
hard, sometimes only when the preceding generation of propo-
nents passes away. Less often, the mindset can be changed with-
out relying on attrition. When Bill Gates finally woke up to the
potential threat of the Internet to his software business and
decided to refocus, he made a videotape for his employees show-
ing icons of business and culture such as Steven Spielberg and
Charles Schwab saying how much they loved the Internet. This
made it hard for anyone to dismiss the Internet as a fad or tech-
nological plaything of a bunch of college students. It was serious,
and it had arrived.

THE POWER OF MODELS

The Palm Pilot is a remarkable machine—not just because it is a
wonder of technology and a phenomenal marketing success. It is
most remarkable because its success represents the triumph of a
new mental model.

When Apple CEO John Sculley first heralded the concept of the
Personal Digital Assistant (PDA) with the introduction of the
Newton in 1993, it was envisioned as the next generation of infor-
mation technology—a tiny handheld computer that would serve
as an assistant to keep calendars and contact information always
at hand. But this captivating dream soon proved to be a techno-
logical nightmare. The technology was just not up to the hype.
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The Newton handwriting recognition became such an object of
ridicule that it was memorialized in a series of Gary Trudeau’s
popular Doonesbury cartoons, where the machine responded
with bizarre interpretations of handwritten input. This is not the
ideal way to draw attention to a new product. After spending
8500 million on the Newton, Apple pulled the plug, helping set
the stage for the company’s subsequent near-death experience.

But Apple wasn’t alone. A promising startup, GO Corporation,
spent $75 million on launching a handheld before it pulled the
plug. In all, companies spent an estimated $1 billion trying to
bring the handheld market into being. Palm Computing was lost
among the general rout with its large and overpriced flop called
“Zoomer PDA” that was launched in 1994.

Palm learned important lessons from the experience, however,
that allowed it to create its Pilot PDA based on a very different
model. First, instead of developing complex software that would
be able to interpret all kinds of different handwriting styles, Palm
took another approach. Company founder Jeff Hawkins, who had
spent his career studying human cognition and learning, realized
that it would be easier to train the human operators to communi-
cate with the machine than to prepare the machine to under-
stand all the different variations of handwriting by users.

“People are smarter than appliances. They can learn,” he said.
“People like learning.””

He created Graffiti, a handwriting recognition program that
requires operators to make modified characters with a single pen
stroke. The alphabet can be learned quickly by humans and makes
recognition much more efficient and accurate for the machines.
Hawkins and his team also emphasized size and simplicity,
rethinking every aspect of the device and shaving down the cost.

What is the value of mental models? Palm spent just 3 million to
launch its new Pilot, less than one-hundredth of what Apple
reportedly had spent on the Newton. Yet the Pilot became a prod-
uct that would define and dominate the market for handhelds. In
1997, it won Newsweek’s “High Tech Gizmo of the Year” award
and Information Week’s “Most Important Products of 1997” award.
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By 2000, it was generating more than $1 billion a year in revenues
for Palm. By January 2002, the company reported that more than
20 million devices using the company’s operating system had been
sold, accounting for some 80 percent of the market.”

By shifting his mental model from the technology of the machine
to the interaction and learning between the machine and the
human operator, Hawkins developed a breakthrough in thinking
that created a breakthrough in the marketplace. Where many
others had tried and failed, Palm had run the miracle mile. (And,
like Bannister, the company then found itself facing many rivals
with the same aspirations.)

The technology continues to evolve, and with each new genera-
tion there is a search for compelling new mental models. Compa-
nies are making attempts to merge the phone and PDA and to add
features such as video. Devices with small keyboards such as the
BlackBerry have extended the functionality of portable instru-
ments in sending e-mail and other messages. These changes
depend in part upon the evolution of the technology, but they
also depend on our mental models. What is a phone? Is it some-
thing you talk on or something that you use to manage many
forms of communication? What is a PDA? What is a computer?
Each attempt to transform the way people use the technology
begins with an attempt at transforming how they think about it.

PERILS OF MODELS

Just as new mental models can propel companies such as Palm
forward, outdated mental models can hold other companies back.
The models keep these companies from running four-minute
miles. The online music business demonstrates how the mindset
of the old order attempts to hold back the tide of the new. Most
large music companies are concerned about protecting their
intellectual property from Napster and its file-sharing clones,
using lawsuits and encryption to guard the crown jewels of their
intellectual property (IP).
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Consumers, however, don’t hold this model. They are looking for
better and more convenient access to music. They want to be
able to take music from home and transfer it to a portable device
or share new songs with friends. From their perspective, the
music companies and their heavy-handed IP attorneys are just
getting in their way.

Music companies see their customers as barbarians at the gate
who are waiting to storm their castle and walk away with the
crown jewels, so they raise the drawbridge and throw some more
alligators into the moat. They have even sued consumers. This
defensive mental model keeps them from adopting other
approaches. The result is that they succeeded in killing Napster,
but the Napster concept turned out to be a “cat” with nine lives.
Other sites such as KaZaA and Grokster rapidly emerged to take
its place. When one attack by peasants at the gates is repulsed, it
just brings more attacks from different directions. The music
industry cannot fight a war against its own customers without
risking the further spread of the revolution. The industry said,
like Marie Antoinette, “Let them eat cake.” As history shows us,
this is often the quickest way to lose one’s head.

While the industry recognized that a revolution was under way,
its responses were feeble, held back by the fears embodied in its
old mental models. The industry launched subscription-based
services such as Rhapsody and pressplay, but to protect IP, the
music lasted only for the duration of the subscription, and it was
difficult or impossible to transfer the music to a CD or portable
player. Users never had the feeling of “ownership” of a purchased
CD or of music from a file-sharing service. The subscription ser-
vices attracted only an estimated 350,000 subscribers combined,
compared to the more than 30 million users who have shared
over 1 billion files through KaZaA peer-to-peer software alone.
(Although the latter numbers are self-reported, they provide a
sense of the relatively small scale of the subscription services.)

Clinging to the old model can exact a high toll. A study by KPMG
concluded that the industry’s focus on protection resulted in an
estimated 88 billion to $10 billion in lost revenues annually for
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music companies. The study concluded that the industry needed
to rethink its business model of encryption to thwart pirates and
other restrictions and instead focus on meeting the demonstrated
demand of consumers. Every new level of encryption just made it
more difficult for consumers to access and transport their music
and led to a new determination to crack codes, make digital cop-
ies and swap music through peer-to-peer sites. The 2002 KPMG
study found that only 43 percent of the media companies made
even some of their content available in digital form.!! The rest
made no attempt to respond to consumers. They were held back
by their own mental models.

Changing the Tune

While incumbents may be troubled by models that are no longer
working, a window of opportunity is opened for upstarts. In April
2003, Apple launched a service based on a completely different
model with its iTunes Music Store, built around the needs of con-
sumers rather than copyrights. Even as the music companies were
launching new lawsuits against college students sharing files,
Apple created a system that allowed users to download individual
songs for 99 cents a title from a library of more than 200,000.
Once the songs are downloaded, they can be burned onto CDs and
uploaded to other devices with little hassle and few controls
beyond protecting against wholesale piracy. Although the service,
when launched, was available only to owners of Apple Macintosh
computers, users downloaded nearly half a million tracks in the
first two days. Within about a week, users had downloaded more
tracks than the more restrictive industry-backed services had dis-
tributed in 18 months. In its first two months of operation, iTunes
sold five million songs, and Apple announced plans to offer the
service to PC users later in the year.1?

Apple (as the manufacturer of the iPod digital music player) was a
marginal player in the music industry, so it might have seemed
disadvantaged in tackling a problem that topped the agenda of the
recording industry. Apple’s outsider status, however, gave it an
independence of thought and action that allowed it to do what the
insiders couldn’t do—see and act upon a powerful new mental
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model. Apple CEO Steve Jobs realized that the old model of sell-
ing albums on CDs, which forced listeners to buy a whole package
of songs to hear the one or two they liked, could be replaced with
a customizable model of selling single songs. Jobs developed a
model for distributing digital music that preserves the rights of
owners and respects the needs of users. Apple had the ability, in
the words of its advertising campaign, to “think different,” and
this allowed it to see profitable opportunities where others saw
only new threats.

Making a Segway: The Bumpy Ride to a New Model

While the music industry found itself trapped in outdated models,
the slow progress of Segway people movers—the innovative super
scooters that were intended to revolutionize transportation—
illustrates another peril of new models: the idea whose time has
not yet come. New models are difficult to advance in the world,
and their progress depends in large part upon the perceived util-
ity for the user.

This new invention, which carried users upright along city side-
walks, responding to their subtle body movements to change
speed and direction, burst on the scene in a flurry of publicity.
Talk show hosts rode them around on stage on national televi-
sion; the super scooters made cameos on sitcoms such as Frasier.
Charismatic inventor Dean Kamen envisioned his new product as
a breakthrough in transportation that would fill the sidewalks of
cities around the world. At the time of its public launch in
December 2001, as what must have been the most hyped product
of all time, Kamen forecast that by the end of 2002 he would be
producing 10,000 machines a week. Investor John Doerr pre-
dicted that the company would reach $1 billion in sales faster
than any other firm in history.!® It didn’t happen.

Others saw it differently. In fact, most of the world did. Sales
stalled. Opposition mounted. Potential users, corporate and pri-
vate, quickly lost interest in its gee-whiz design and took a hard
look at its cost and utility compared with other forms of transpor-
tation. Public officials did not uniformly embrace it as a boon to
urban life. They saw it instead as a potential hazard. Cities such
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as San Francisco banned the Segway from their sidewalks, con-
sidering the vehicle whizzing around at a top speed of 12 mph as
a threat to pedestrians. Key initial adopters such as postal carri-
ers found it heavy and expensive and complained about its short
battery life. The cost was too high for all but the most avid adopt-
ers of new technology.

All these challenges are typical in the adoption of new technol-
ogy, and particularly one that represents a new model for trans-
portation. The first-generation products are always too expensive,
too bulky, and too slow to be accepted. The ultimate success of a
new technology, however, especially when it presents a new men-
tal model, is its utility compared to other approaches. The Seg-
way’s slow progress raises some questions about the model upon
which it is based. In addressing their transportation needs, the
bicycle, scooter and travel by foot are among the most popular
approaches for local travel. The automobile and airplane have
greater utility for long-distance trips. The question is, among
these options, where does the Segway fit? How will people make
sense of it? In order to be a huge consumer product success, it
needs to be seen as more than a technological toy. Can these
mental models really be shifted in this way?

In Part 3, we consider some of the challenges of shifting from the
existing order (such as the system of pedestrians and sidewalks)
and the “adaptive disconnects” that slow the acceptance of a new
model in the world. These issues affect the trajectory of a new
concept such as Segway, but there are even more fundamental
concerns about the utility of the model.

This case illustrates the challenges of using new models to change
the world. Even stunning technology and bold vision do not always
ensure a winning race. The one certainty, however, is that without
the mindset that it is possible, the race cannot be run at all.

THE HUMAN SPIRIT IS INDOMITABLE

In personal life, business and society, our models constrain our
actions. The power of new models can lead to successes such as
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the Palm Pilot. The limits of old models can lead to lost opportu-
nities, such as the intellectual property battles in the music busi-
ness. The difficulty of changing models can constrain the spread
of new ideas such as the Segway.

In our personal lives, the way we view diet, exercise and wellness
can have a significant impact on our approach to the prevention
and treatment of disease. The models that shape our relation-
ships and our approach to our work have a great impact on the
quality and direction of our lives. Our mental models about busi-
ness issues such as growth or corporate governance will lead to
very different sets of strategies for our organization. Our models
about the role of government or the structure of the economy—
free markets versus centrally planned, for example—can have
dramatic implications for the prosperity of our citizens.

Transforming our world begins with changing the way we think
about it. The more we understand the role of mental models in
this process, and the better able we are to recognize these mod-
els, the better we can examine the strengths of our models and
their limitations. We can sustain the models that allow us to act
effectively in the world and get rid of those that constrain us
unnecessarily. If Roger Bannister had accepted the barrier of the
four-minute mile as a real, physical limitation, he might never
have tried to surpass it.

Recognizing the models that shape our thinking is the first step in
beginning to understand and, if necessary, change, our own men-
tal models. If we can understand that the majority of what we are
seeing and thinking at any given moment is coming from inside
rather than from external stimuli, we make a great leap forward.
As we become more conscious of our models, we can more easily
recognize them for what they are. Seeing the little man behind
the curtain may take away some of the mystery and magic of the
Wizard of Oz, but it may also reveal new ways to provide the
courage, knowledge, compassion or other qualities that we seek.

It often seems like an impossible challenge to understand our
models and change them. But just as Roger Bannister overcame
the mindset that prevented the four-minute mile, we have seen
time and again how humans have been able to do the unthink-
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able—sailing across the flat Earth to reach the New World or
crossing the daunting emptiness of space to put a man on the
moon. It is possible to change our mental models. Time and
again, humans have proven their ability to overcome seemingly
insurmountable obstacles. As Bannister writes:

The urge to struggle lies latent in everyone. The more
restricted our society and work become, the more neces-
sary it will be to find some outlet for this craving for free-
dom. No one can say, “You must not run faster than this, or
jump higher than that.” The human spirit is indomitable.

m What are the “four-minute miles” that hold you back in your
personal and work life?

m How can you challenge them? For each limit, ask yourself: What
possibilities would be opened if this barrier were no longer here?
How can I get rid of it?

m Are there others who are already challenging the limits of these
models, and can you follow quickly in their footsteps?

m What are the challenges and risks of adopting these new models? Is
the world ready for them?
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SHOULD YOU CHANGE HORSES?

All growth is a leap in the dark, a spontaneous, unpremeditated act
without benefit of experience.

—Henry Miller!

e You have been carjacked.

You are now sitting in the passenger seat and a man in a ski mask is
pointing a gun at you while he drives your car. You have only a split second to
size up the situation. Does he intend to kill you, or will he drop you off
somewhere up ahead on the road? Your door is unlocked, so the thought
passes through your mind that you could jump out of the moving car onto the
street and run away. But would you survive the jump? Are you better off
staying in the car with the danger that you know, rather than making a leap
into the unknown?

How do you know it is the right time to give up the world that you know, even
when it has become dangerous, for something new?

In your personal and business life, you will often face such forks in the road.
They will not always be this dramatic, but the choices can be just as sharp
and the implications just as ambiguous. You will be faced with the choice of
holding onto an old model that may not be working or adopting a new one
with uncertain repercussions. If you are facing trouble in your marriage or at
work, do you abandon your model of family life or your model for a career, or
do you stick with the old model despite the problems? When do you need to
make the leap, and how do you do it? This chapter examines these issues,

39
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beginning with the unfortunate story of Lord George Simpson, who perhaps
should have looked a bit harder before he leaped.

Imagine you are Lord George Simpson, who took the reins of
General Electric Company (GEC) in the United Kingdom (no
relation to U.S.-based General Electric) in September 1996.
Under the leadership of your predecessor, Lord Arnold Wein-
stock, GEC had risen to become one of the most powerful compa-
nies in Britain. It was an extremely successful money-making
machine that dominated British defense, power and electronics.

Weinstock, who ran the company with an iron fist for 33 years,
introduced an approach to operating the conglomerate in the
1960s that was radical for its time in the UK. He sat in his office
and ran the corporation’s 180-some companies based on a set of
key financial ratios, firing managers when their ratios dipped
below acceptable levels. He rarely walked into his own factories,
but he watched the numbers like a hawk. And his managers trem-
bled when they heard him on the other end of the phone line. He
stripped away wasteful overhead and instituted strong controls.
He added new businesses through major acquisitions.

While Weinstock indulged a personal passion for gambling on
horses at the racetrack, he didn’t leave anything at the company
to chance. He created a model for running the business that was
so successful, it became the standard for other large British firms.

While Weinstock’s mechanical model and conservative strategy
for the business were rewarded by strong financial performance,
at least according to his measures, the low-growth approach was
punished by the market in boom times. As Weinstock neared the
end of his term in the mid-1990s, GEC’s share price was languish-
ing. Investors, who wanted growth, were rewarding GEC’s rivals
who entered microchips or consumer electronics. Weinstock and
his managers were flogging performance out of existing busi-
nesses, but they were not aggressively pursuing the technology-
driven growth that other competitors were achieving in comput-
ing and telecommunications.
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As George Simpson, when you enter the building on your first
day, you have inherited a very successful company, but one that
is no longer the darling of investors. You are sitting on a pile of
more than £2 billion in cash. As you walk into the stodgy offices
in Hyde Park Corner and settle down into Weinstock’s large chair
under an oil painting of one of the racing horses he so much
admired, you begin to consider your strategy. GEC is a solid war-
horse, but it certainly can’t keep pace with the nimble thorough-
breds running past it to the high-tech winner’s circle. Is
Weinstock’s powerful organization finally losing its footing? The
cozy political relationships that allowed for lucrative cost-plus
defense contracts are fading fast. New technologies are transform-
ing the competitive landscape and creating red-hot opportunities.
Clearly, it seems, a different model is needed. Isn’t it time to
switch horses? Do you stay the course or put your own mark on
the organization? What would you do?

Your choices at such forks in the road are often the most impor-
tant decisions you can make. How do you know whether the old
business model, and the mental model on which it is based, are
worn out or just need to be reshod? How do you know that the
new model will live up to its hype?

All the time that people are making such decisions about which
models to bet on, the horses keep on running; there isn’t a pause
in the action. Not having much time to assess the situation, peo-
ple tend to keep rolling over the same old bets, or to jump impul-
sively from horse to horse.

Place Your Bets

There are no easy answers to the underlying questions. In making
decisions about changing mental models—whether they involve a
corporate growth strategy through acquisitions or a personal
“antigrowth” strategy of diet and weight control—you face the
danger of two kinds of serious mistakes:

m Being left behind. The first mistake is to stick with the wrong
model and be left behind. You are backing an old nag that
should have been put out to pasture long ago. You are running
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your business on an industrial model in an information age.
You are eating a processed-food diet of the 1950s while knowl-
edge of nutrition and exercise have moved forward. The rest of
the pack, with better mental models, thunder by, and you are
left in the dust. You fail to seek out something new until your
losses accumulate or the horse you are backing keels over.
Sometimes then it is too late. As Simpson took over GEC, he
must have worried that the model that Weinstock had used to
build the company was losing steam. It seemed that the time
was ripe for a revolution, while the company still had the
resources to pull it off. When you leave the safety of tried-and-
true bets, however, you risk a second possible mistake.

m Backing the wrong horse. In jumping to a new mental model,
you might abandon a perfectly adequate one before it has been
exhausted. An even more serious danger is that you might
change to a model that turns out to be much worse. When
Internet start-ups and venture capitalists convinced the world
to look at eyeballs rather than ROI, they attracted big bets on a
model that focused on how many users were looking at their
Web pages rather than how many dollars were flowing into
their coffers. A short time and billions of dollars later, many
investors gave their heads a vigorous shake and were a bit
shocked to see this same picture through very different eyes.
They concluded that their bets, in many cases, had been
unwisely made, based upon a vague and poorly understood
model. As a consequence, there were big losses. This is the
trouble Lord Simpson ultimately found himself in.

A Wild Ride

Lord Simpson apparently decided it was time for a revolution.
Weinstock had described his successor as “a man of vision,” and
he was right. Simpson moved the company out of its conservative
Hyde Park headquarters to trendy offices on Bond Street and
changed its generic name to the more nuanced Marconi, signaling
his intent to concentrate on the hot-growth sector of telecommu-
nications. The company sloughed off the old defense business to
British Aerospace and drove full bore into telecom.
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Marconi now had the kind of focus on growth that shareholders
dream about. Lord Simpson had transformed the boring, old-fash-
ioned conglomerate into a dynamic, sharply focused high-tech
firm. As the bright red 1999 annual report gushed: “Our future...
will be digital. We will lead the race to capture, manage and com-
municate information. We will ride the rising tide of demand for
data transmission. We will be a leading global player in communi-
cations and IT.”?

The dream was seductive. Despite signs that the telecom market
was weakening, Simpson held to his view of the world. He had
burned his boats to make a stand on this foreign shore and there
was no way back. As competitors such as Nortel, Nokia and Erics-
son warned of declining sales and profits in the first quarter of
2001, Simpson stubbornly clung to his view of telecom as a hot
market. On May 16, 2001, he told shareholders: “We anticipate
the market will recover around the end of this calendar year, ini-
tially led by European established operators ... we believe we can
achieve growth for the full year, as a result of our relative strength
supplying these operators.””

As commentator Frank Kane wrote in the Observer in August,
while the rest of the world saw that Marconi’s vision was collaps-
ing, Simpson refused to give up on his view. He was, perhaps, too
deeply committed. Kane wrote that “What might have been called
brave determination a month ago has turned into willful stub-
bornness coupled with a blind refusal to see reality.”*

The dream of Marconi turned to a nightmare as the company was
swallowed up in the telecom bust, which left the global industry
with a hangover of $750 billion in excess capital expenditure and
debt. By September, Simpson and his top managers had stepped
down from a business that was reeling. Marconi shed 10,000
employees. The more than £2 billion in reserves existing when
Simpson took charge were gone, replaced by a crater of more
than £4 billion in debt. The company’s share price plummeted
from a vigorous peak of £12.50 to the comatose level of four
pence at the time of Lord Weinstock’s death in July 2002.° He
lived to see the once-great company he had built brought to the
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brink of bankruptey. It was, in the words of the BBC, “one of the
most catastrophic declines in UK corporate history.”

How did this “man of vision” go so wrong? Marconi’s business was
built on a chain of assumptions. In 2000, when telecom operators
were spending more than 25 percent of their revenue on expand-
ing their networks, they had a voracious appetite for Marconi’s
telecom equipment and software. This spending was, in turn,
based on projections of a rapid increase in customers and an
insatiable demand for bandwidth. These projections were wildly
optimistic and, as they collapsed in 2001, the industry suffered
from overcapacity and quickly cut back on spending. During its
acquisition spree, Marconi had paid top dollar to create end-to-
end solutions for customers, based on a perception of continued
growth in the sector. When these projections of growth collapsed,
so did Marconi’s business. All these changes occurred in the
broader context of several decades of deregulation that had trans-
formed the telecom industry.

The business models Lord Weinstock and Lord Simpson created
were based upon totally different mental models. Lord Weinstock
ran a business that was risk averse and very conservative, a
vision that may have been shaped by his childhood as a poor Jew-
ish immigrant from eastern Europe. He ran the business by the
numbers. The affable Lord Simpson, a member of seven golf
clubs, worked from personal relationships. He had built his
career upon making deals. He had sold Rover to BMW and closed
other major deals earlier in his career that helped in selling GEC’s
defense business and making a series of acquisitions to build Mar-
coni’s capabilities.

Both men had become successful based on their world views, and
both in different ways were blinded by them. Lord Weinstock’s
reliance on financial controls over personal management may
have led to his poor judgment in appointing Simpson as his suc-
cessor. Lord Simpson’s reliance on personal relationships and deal
making may have blinded him to the importance of rigorous con-
trols that are needed to run the business. As both men entered a
process of establishing a new model for GEC’s business, they made
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the dangerous move from their areas of deepest experience into
new industries and ways of operating that were not familiar.

To institute a new order of things, leaders need to be able to per-
severe against the naysayers and rise above obstacles. They need
to be able to overlook the limits of today to build the business for
tomorrow. When does the “brave determination” that is needed
to champion a new vision become “a blind refusal to see reality”?

There are several psychological forces that tend to keep people
committed to a course of action long beyond the point when they
should rationally quit. The first is the “sunk cost fallacy.” This
can be seen in the actions of the stock market investor who has
watched share prices of a company plummet from $60 to $20. At
this point, instead of objectively assessing the potential of the
stock, the investor may hold onto this stock—or buy more
shares—in hopes of regaining these “sunk costs.”® But if the com-
pany is collapsing, there will just be more losses. Managers with
deep investments in a given project, financial or reputational, will
likely sustain it beyond when they should objectively pull the
plug. This tendency to deepen commitment can also be seen in
political commitments such as the U.S. involvement in Vietnam,
where past investments made it very difficult to pull out.”

A related factor that clouds our judgment about when to quit is
the escalation of conflict. In a competitive situation, investments
in a given course of action can reach ludicrous levels. For exam-
ple, in an auction game in which two competitors bid to win a
dollar bill (with the winner paying the sum of the two final bids),
bidding quite often ends with the winner paying three to five dol-
lars to obtain a single dollar.® There are a variety of factors that
drive this escalation. Initially, it might be a desire to make money
or prevent a future loss, but as the bids mount, regaining losses or
simply outdoing an opponent become more important.” In the
dollar auction, the ridiculousness of such bidding is very clear,
but the same effect can lead to overbidding for much higher
stakes (such as the G3 wireless auctions in Europe) and a heavier
“winner’s curse.” Once Simpson was committed to his course of
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action in transforming GEC, it became very difficult to pull back,
despite the mounting losses.

This is not to say that GEC should have continued on the course
set by Lord Weinstock. His model of centralized financial control
of a conglomerate may have been too slow for the late 1990s. It
was due for a change, perhaps, especially since the market did
not value such companies highly. There are other cautionary
tales from companies that changed too slowly—Xerox seeing its
business undermined by Japanese competitors in the 1980s or, a
decade later, IBM watching its business drained away by the PC
and Sears seeing its department store whittled away by the rise of
new retail formats. IBM was so focused on tracking measures for
mainframes that it missed the fact that its total share of comput-
ing was declining. Sears was watching department store rivals so
intently that it missed the rise of different niche retail formats
that were taking business away in clothing or hardware. When
the racing bell goes off, it is dangerous to stand still.

Simpson’s tale of woe emphasizes the inherent difficulty of shift-
ing mental models. If telecoms had fulfilled their outrageously
rosy predictions, Lord Simpson would have been a visionary and
a hero who had taken his company in a bold new direction.
Instead, he walked away from the track in disgrace, having
squandered virtually his entire inheritance. Other choices, how-
ever, had been open to him, other than betting the entire com-
pany on a new direction.

KNOWING WHEN TO SWITCH HORSES

To their credit, Lord Simpson and Lord Weinstock did recognize
that the world was changing and that GEC needed to change.
This recognition is the first challenge, because it is often difficult
to see there even is a problem with the old model until it is too
late. While businesses can be destroyed by the race to new mod-
els, others are also destroyed by standing still. How do you recog-
nize when you need to change your mental models?
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m When the old model dies, you have no choice. The clearest
sign that you need to shoot your old model is when the old nag
stumbles and breaks a leg. When you face a serious crisis or
failure of the old model, there is no question that you need to
find a new one. If you have to shoot the current horse, you
may find yourself on the side of the road with no transporta-
tion. When your old models in various areas fail, you risk los-
ing your health, eroding the profits in a business or
undermining the prosperity of society. You face dangers in
waiting this long to act. How do you see the trouble coming
before you encounter a full-blown crisis?

b

m Pay attention to outliers and “just-noticeable differences.’
In psychology there is a concept of a “just-noticeable differ-
ence.” It is a change that could be noticed but is absorbed by
the process of normalizing variance. When you see something
that doesn’t fit the current model, you make it fit. In the movie
The Matrix, in which the characters are living in a simulated
world that they believe is real, it is only through small glitches
in the program that they are able to see beyond this illusion.
Most of the time, people normalize the variations that they see,
and this can get them into trouble. The temperature rises
slowly in a room, and you don’t realize the change until you
break into a sweat. You dismiss chest pains or lack of energy
until these symptoms turn out to be a serious medical prob-
lem. A company like Motorola is building analog wireless
phones at a time when the industry is turning to a global digital
standard, but because its current business is successful, it fails
to recognize quickly enough that the world is changing. As a
result, it is forced to concede significant market share to
Nokia, Ericsson and others.

Often these small variations are truly insignificant, but they can
sometimes turn out to be the tail that wags the dog. If you sys-
tematically pay attention to them, you can recognize when they
should make you reconsider your mental models. The more
hubris you have built up as an individual, an organization or a
society, the more you need to be alert for these outliers and to
look at them from different angles to see what they mean. As an
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adult with many years of experience, you may need to deliber-
ately take time to sit down with young people, read widely or oth-
erwise seek out views that contrast sharply with your own. As a
mature organization, you may need to create processes for
reporting the information around the fringes rather than just
looking at the big averages or the statistics that you have always
tracked. These past statistics will tell you where you have been
but not where you are headed. You need to look for differences
that indicate your old model is not working or that the potential
for a new model has emerged.

m Avoid cognitive lock. Part of the challenge of seeing these
small variations is “cognitive lock.” People become so fixed in
a single view of the world that they filter out all information
that conflicts with this model and are unable to see another
possible explanation. The problems with the O-rings on the
Challenger space shuttle were apparent before the disastrous
explosion, but they were attributed to quality control in the
manufacturing process rather than to the effect of low temper-
atures. Viewing the challenge through the lens of disciplinary
training in manufacturing or engineering let the real problem
remain unseen. If your education is in marketing, you’ll tend to
see problems as marketing problems. If your education is in
finance, you'll see everything in terms of ROI and cash flow.

m Create an early warning system. One way to recognize small
differences and avoid cognitive lock is to create systems for
identifying specific changes in your environment. During the
Cold War, when the United States and the Soviet Union had
their fingers on the buttons of nuclear weapons aimed at one
another, they developed sophisticated early warning systems
to let them know when trouble was headed their way. These
systems essentially were designed to signal that the deterrent
model of “mutually assured destruction” (MAD)—a standoff
where neither side moves because of the threat of annihilation
from the other—had broken down. In this case a new model, of
open nuclear war, would have been signaled, requiring a differ-
ent set of actions.
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You need to develop early warning systems so you know when to
look more closely at your models. Robert Mittelstaedt, Jr., has
pointed out that many serious disasters from airline crashes or
nuclear accidents occur through a chain of multiple mistakes.!’
There is often time to recognize and address the initial mistakes,
but they are overlooked until they become compounded. Chemi-
cal companies and other firms have found it very effective to con-
duct analyses of “near misses,” instead of waiting for major
catastrophes. The major accidents usually do lead to a thorough
analysis, but the near misses often are overlooked. Managers wipe
their brows and go back to work. By systematically identifying
and making sense of these near misses, companies can achieve
higher levels of learning and correct potential problems without
the pain of very serious mistakes.

Early warning systems should be based on real-time feedback and
have trip wires for action or more intense investigation. Any laten-
cies or lags in basic control systems cause instability. The trip
wires should be based on your understanding of your current mod-
els. If you know your models’ limits, and the assumptions upon
which your models are based, you can monitor when the limits
have been crossed and the assumptions contradicted. A missile
crossing into U.S. territory would have been a clear sign that the
assumptions of the Cold War standoff were no longer valid.

These trip wires are not the kind of absolute cutoffs for ratios that
Lord Weinstock monitored, but rather events that call for
increased scrutiny in a certain area. For example, a credit card
company set trip wires for a certain level of customer complaints,
employee or customer attrition, reductions in average purchases
or declining frequency of use of the card. Companies also set up
trip wires for detecting fraud. If a customer uses a card outside
his or her normal pattern or geography, the company will turn
down the charge until the customer verifies it.

The problem with trip wires and warning systems is that they can
sometimes blind you to larger changes in the environment. Trip
wires are based on preconceived scenarios of possible events on
the current model. Other events, which you may not anticipate at
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all, could sneak up on you from a different direction. The “digital
dashboards” that are being developed to keep critical perfor-
mance measures in front of managers in organizations tend to
focus attention on a few key metrics. The U.S. and Soviet systems
were designed to recognize a nuclear missile attack but would
have been ineffective against a suitcase bomb or other terrorist
act. Lord Weinstock’s ratios were not what allowed him to recog-
nize the changing terrain of investment and the telecom industry.

The more you rely on systems to guide your actions, the more
you may erode the intuition to see something new. In addition to
these more rigid systems for running the business, you also need
to cultivate flexible metrics and monitoring. You need the tactile
experience of your “hands on the wheel.” The best race car driv-
ers are not necessarily those with the best dashboards but rather
those with the best feel for the road. You need to look up from the
dashboard occasionally and peer out the front and side windows
to ensure you are truly headed in the right direction.

m Look at the world through the eyes of customers. One way
to get a fresh view of your products or services is to look
through the eyes of your customers. Too many companies are
internally focused, so customers can offer a fresh perspective
on the business.

m Recognise fads. When people decide to abandon their old
mental models, they become much more susceptible to the
crosswinds of fads, pursuing mirages that appear just beyond
the horizon. The assumptions can be wildly off, as was Simp-
son’s view of the growth of telecom. Similarly, in personal life,
when you set out to change your traditional diet, you can be
swept into an endless series of fad diets, some with radically
different mental models. Some are based on taking pills or for-
tified drinks to replace meals; some strip away almost all red
meat and encourage high-fiber, low-calorie eating; while oth-
ers, such as the Atkins diet, allow unlimited meats and cheeses
while scorning carbohydrates. Barry Sears’” 40/30/30 ZONE
diet calls for a balance of 40 percent carbohydrate, 30 percent
protein and 30 percent fat. Some diets are based on eating all
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you can of certain foods on certain days—or an unlimited
quantity of a certain food such as cabbage soup—while others
are designed around periods of fasting where you eat no foods.
Some are based on one-size-fits-all approaches, while others,
such as the plan proposed by Peter D’Adamo in Eat Right for
Your Type, tailors the diet to your specific blood type—recom-
mending a hunter-caveman diet for Type Os while Type As are
to eat a more vegetarian diet. Can all these diets be right?

In assessing potential new models, you need to be rigorous in
your analysis. What is the basis for the claims? Can the model
really deliver on its promise? In what ways does this new mental
model create a different set of blind spots and how can you pro-
tect yourself against these?

m Know yourself. Depending on your own experience, you can
face different kinds of pitfalls in shifting models. Very inexperi-
enced people, in general, will tend to jump too quickly to
embrace a new model. Most experienced people, in general,
have a tendency to stick too long with the old model. By under-
standing ourselves, we can better avoid being blinded by either
maturity or inexperience.

As illustrated in Figure 3.1, young people or start-up organiza-
tions have high differentiation (are able to see the world through
fresh eyes) but have fewer capabilities for action.!! As they age,
they reach a prime state where they are both able to recognize
new things and have the capabilities needed to act on these
insights. Maturation follows, when they are still good at getting
things done but increasingly are locked into their well-worn mod-
els and cannot recognize new things. They have accumulated
considerable experience, which they tend to use to explain every-
thing, whether the explanation actually fits or not. As differentia-
tion and capabilities sink low, the individual or organization
enters demise.

Flexibility and openness to new ideas, which are more common
in young individuals and in start-ups that are still formulating
their processes and mindsets, can lead to a tendency to run from
fad to fad, chasing new models merely because they are new. On
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FIGURE 3.1 Knowing yourself

the other hand, the status quo approach, which is more common
in mature individuals and organizations, leads to a tendency to
dismiss new opportunities and mindsets. This is the approach
seen in Lord Weinstock, who stuck doggedly to his old models
even as the world was changing around him. The danger if yours
is a mature organization is that you will back the wrong horse,
missing changes in your environment because all new informa-
tion will be force-fitted into the old model. With maturity, you
have considerable experience and a vast mental model reper-
toire, which have served you well but are both a blessing and a
curse. Demise follows when the ability to get things done dimin-
ishes and new things are increasingly difficult to handle.

Individuals have little choice but to follow this path from youth to
demise in their physical development, although many consis-
tently reinvent themselves to stay young in their thinking. Orga-
nizations generally react to a perception that they are headed
into decline by attempting to reinvent themselves and bring in
new leadership, as GEC did with the arrival of Lord Simpson.
This is a turning point for the organization, and a potentially dan-
gerous one. It is like a heart transplant. In attempting the transi-
tion from the old to the new the patient may gain many more
productive years of life—or may be lost on the operating table.
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Some visitors to the racetrack will have a tendency to stick to the
same horses and riders they have always known. Others will tend
to jump from horse to horse, backing whatever hot new jockey or
horse enters the starting gate. Both tendencies will lead to certain
kinds of mistakes. Knowing how you approach the process of shift-
ing new mental models can help you be more vigilant about errors.

m Beware of the midlife crisis from postponing change.
Because of this cycle, mature individuals and organizations
sometimes hit a “midlife crisis.” They avoid changes for a long
while and then make a dramatic leap, often with very negative
consequences. The impact of the corporate version of this pro-
cess can be seen in Lord Simpson’s decisions. This pattern can
also be seen in the wholehearted embrace of the Internet in
the late 1990s by companies that had long dismissed it. In the
more personal version of this crisis, the protagonist may give
up the minivan for a sports car, abandon a marriage of many
years to revisit the bars and dating of his youth or give up a sta-
ble career to launch a new business venture. Some people use
this route to successfully reinvent their lives, but many destroy
their family relationships and their careers in the process, with
little to show for it at the end. They become frustrated with
their old mental model and essentially throw it out to adopt a
new one.

m Use experimentation to avoid a leap in the dark. One way
to avoid the “midlife crisis” and minimize the need for dra-
matic leaps is to engage in continuous adaptive experimenta-
tion. (We'll discuss approaches in Chapter 7.) Though Henry
Miller contends that leaps in the dark are necessary for growth,
they are not always necessary and they don’t have to be in the
dark. People often present options in the form of stark, binary
positions (staying or leaping, resting on GEC’s laurels or rein-
venting its future), but usually there are many more options.
The fork in the road presented by a new mental model is more
complex, as illustrated by Figure 3.2. At these decision points,
you could decide to keep your existing model without changing
it; throw out the old model and adopt a new one, as Lord Simp-



son appeared to do; or conduct experiments, monitor and
modify or adapt your model as needed. Unless an extreme shift
is needed, this third approach is very attractive. With more
experimentation, Lord Simpson might have discovered the
weaknesses of his model at a lower cost. You do need to beware
of using “experimentation” as an excuse to avoid courageous
changes that are needed. In many cases, however, as Shakes-
peare put it, “discretion is the better part of valor.” Why take a
big and dangerous leap when you can design experiments that
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offer you insights with a lot less danger?

In reality, there are even more degrees of freedom than are sug-
gested by Figure 3.2. You may not need to choose rigidly between
the old model and the new. Instead you can develop a portfolio of
models and apply the one that works best for the specific situa-
tion. Simpson didn’t have to abandon Weinstock’s old ratios and
controls. They embodied quite a bit of wisdom that might have
served the new organization well, even as it created new models
and moved into new directions. In this way, paradigm shifts are
not absolute and irrevocable, but rather “a two-way street,” as

discussed in Chapter 4.
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OFF TO THE RACES

The horses are already out of the starting gate. Your life and your
business continue to race forward. You have placed your bet on a
given model, and it has probably served you well up until now. Is
it time to change horses? How do you avoid making the mistakes
that GEC made in shifting its business and mental models? How
do you know when to switch horses? How do you avoid backing
the wrong horse or making a series of bad leaps?

Even under the best of circumstances, not all your bets will pay
off. The story of Lord Simpson’s decisions in this chapter, with
the benefit of 20/20 hindsight, is not intended as a personal cri-
tique. Everyone has made similar—although perhaps less dra-
matic—mistakes. The important question is: What can you learn
going forward?

Given that mental models determine your reality, it is your
understanding of your mental models—and knowing when to
change them—that determines your opportunities for success
and your risks of failure. The chapters that follow discuss this
process of building bridges between old and new mindsets, engag-
ing in adaptive experimentation and managing the challenge of
complexity. Through these and other approaches, we can recog-
nize the need to change and move in directions that are neither a
leap nor in the dark.

m In what ways are your current mental models working? In what
ways are they failing? Do you need to switch horses?

m What are some new models you might adopt to rethink your
business or personal life?

m What are some low-cost, low-risk ways to test these models through
experimentation before adopting them wholeheartedly?
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PARADIGM SHIFTS ARE
A TWO-WAY STREET

All movements go too far.

—Bertrand Russell

] You check your email.

Then you print out a few messages, putting ink on paper to form words. Your
basic approach and typefaces date in principle back to the presses that
Gutenberg used to revolutionize communication in the 15th century. Even so,
your desk does not always reflect this paradigm shift of more than half a
millennium ago. You rummage through your top drawer, past the pencils and
the ballpoint pens, to find your fine fountain pen that was a gift from your
daughter. You write out a note of thanks on a small card of heavy paper, an
innovation dating back to a breakthrough in China in A.D. 105, or even earlier.
You affix a stamp and go to the post office. On the way out, you pick up your
newspaper at the end of the driveway and flip on the radio to hear the latest
news. When you return home at night, you'll also watch television or a video,
read books and surf the Internet or you might decide to go out to a movie.

What's going on here? When each of these paradigm shifts in
communications occurred, there were some who predicted a revolution that
would overthrow the old order. Yet the old order survives—like traditional
Amish farmers keeping up the old ways in the midst of a modern world. Why?
Because the old approaches have some value and utility. Sometimes you
may look at paradigm shifts as absolute and irrevocable revolutions—a

51
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one-way ticket to a new order of the world. As examined in this chapter,
paradigm shifts are often a two-way street.

Pity the poor buggy whip and harness makers when the automo-
bile came in, right? They were dinosaurs after this quintessential
“paradigm shift” from the old model of horse-drawn transporta-
tion—supported by blacksmiths, horse dealers and buggy whip
makers—to a new model of automobiles, paved superhighways
and gasoline stations. The old horse economy packed up and left
town, right?

Not so fast. There was a dramatic shift in transportation, and a
shift in the role of the horse, but the old model of horseback
riding didn’t cease to exist. The horses were not all sent out to
pasture as one might have expected. Their uses changed, but the
clatter of hoofs continued to echo across the land. The primary
use of horses was changed from more functional work to recre-
ation—yet in a few places even now “workhorses” are still
required. In fact, the Barents Group in Washington estimates
there are 6.9 million horses in the United States, and the horse
industry directly or indirectly involves 7.1 million Americans
and contributes billions of dollars to the U.S. economy.! All of
which means there are still a few people making harnesses and
buggy whips.

In addition to recreation, there are certain areas in which the
horse outperforms other forms of transportation. For example, it
is often the preferred mode for ranch and farm work or police
patrols through city streets and parks where motor vehicles
might be too loud or dangerous. Horses also have nostalgic or
emotional appeal, as seen in the horse-drawn carriages at royal
weddings or the horse that rode with boots reversed in its stirrups
during the funeral of President John F. Kennedy.

In the U.S.-led war in the rugged and hostile terrain of Afghani-
stan in 2002, U.S. special forces soldiers and Afghan allies took to
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horseback to move at night along perilous mountain trails. From
their saddles, they used hand-held computers to help direct the
precision-guided munitions of their air force to their targets on
the ground. U.S. Defense Secretary Donald Rumsfeld called it
“the first cavalry charge of the 21st century.”?

This is not to say that horses will ever make a comeback on our
superhighways, but rather that the old model of horseback riding
continues to be viable, even in the rocket age. If the military
planners didn’t know about this model, or consider it, they would
have had fewer options to choose from in planning their war.

SOMETHING OLD, SOMETHING NEW

Rather than an absolute and irrevocable shift from one paradigm
to another—which is the way revolutionary advocates of new par-
adigms often paint the picture—new paradigms and the old exist
side-by-side. If we recognize this, we can take a pragmatic
approach in choosing from the new and the old paradigms in
addressing any given problem. Where a motor vehicle works best,
we use one. Where a horse solves the problem better, we are will-
ing to go back to the old model. We are neither Luddites, who
have a dogmatic objection to the new, nor revolutionaries having
a dogmatic attachment to the new. We look at all the models and
select the one that works best.

In this way, paradigm shifts are a two-way street. We can move
back and forth between the old and the new, as can be seen in
many areas (see sidebar, “Two-Way Streets”).

-
TWO-WAY STREETS

The Internet. During the onset of the dot-com revolution, there was a
sense that this revolutionary new channel would obliterate the old
ones. Financial service firms were shaken to the core as upstarts like
Wingspan promised to eradicate branch banking, booksellers wor-
ried that their stores would crumble into the expanding jungles of the
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Amazon, and grocery retailers watched in horror as companies such
as Webvan proposed that pushing a cart through the aisles of a
supermarket was a quaint anachronism. The reality was that the
Internet was integrated into a comprehensive set of channels of a
“call, click or visit” approach. Successful companies such as Barnes
& Noble, Tesco or Schwab brought powerful online capabilities to
their physical outlets, but customers were given the choice of inter-
acting according to the old paradigm, the new, or a mix of both.
While most of Schwab’s customers conduct transactions online, the
majority prefer to set up their accounts and turn over their hard-
earned dollars in a physical office.

Paperless office. Our “paperless” offices are churning out more
paper than ever. In an age of bits and bytes, the American Museum
of Papermaking reports that each person in the United States con-
sumes about 675 pounds of paper per year, and together we read
over 350 million magazines, 2 billion books and 24 billion newspa-
pers a year—all printed on paper.3 We are still writing with cartridge
pens and pencils, even though we have ballpoints, roller balls and all
kinds of other innovations in writing instruments. All these different
models live on because they are preferred by certain users or in cer-
tain situations.

Television. The revolution of television was expected to eliminate the
need for radio. Why would people want to just /istenn when they could
see at the same time? While the radio may have been bumped from
its central throne in the living room, the old model of radio listening
continues to be a viable solution to challenges such as connecting to
the world while driving in the car or in other situations where visual
images might be a distraction. The old models also find new life as
they continue to evolve and mutate. Digital satellite radio is offering
national coverage and large content selection, based on minimal
advertising and a subscription model. Similarly, the reports of the
death of the movie theater with the development of the home video
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player were greatly exaggerated. Books and newspapers also are still
alive and well.

Analog and digital. The rise of the digital watch did not eliminate the
analog watch face with hands. This may just be tradition, but it also
reflects different ways of looking at the world and different prefer-
ences. The two models exist at the same time, and different people
choose to see time displayed in different formats in different situa-
tions. In automobiles, for example, most clocks are digital, probably
because they are easier to integrate into the dash and easier to read
while traveling at high speeds. Most speedometers, on the other
hand, are analog rather than digital (although there are digital ones),
perhaps because the sweeping needle is a better way to visually
show acceleration. The digital and analog models continue to exist
side-by-side, and designers of cars, clocks and other applications
can select the one that seems to work best for a particular applica-
tion (or give the end user the option of deciding). Even some appar-
ently analog speedometers are controlled digitally, allowing the driver
to switch from miles per hour to kilometers per hour with the flick of
a switch (without requiring the usual double scales on the speedom-
eter). This “two-way-street” solution combines analog and digital as
a way of resolving another set of dual models—the English and met-
ric systems—that stubbornly persist despite efforts to create a uni-
form model.

Airlines. Discount airlines such as Southwest, EasyJet and Ryanair
are challenging old models of air travel. With stripped-down amenities
and routes, the “glorified bus services” are able to offer much lower
fares than major airlines. While these companies have been very suc-
cessful, the major airlines haven’t stopped flying. Both models exist
side-by-side (at least so far), and travelers can choose one or the
other depending on their own preferences or the situation. Ryanair
has also reduced its overhead by moving 96 percent of its bookings
to its Web site rather than booking through travel agents. Customers
might choose to fly a traditional airline for business but use a dis-



THE POWER OF IMPOSSIBLE THINKING

counter for personal travel. Air travelers also have a wide variety of
ways to book their travel, including travel agents, Internet sites such
as Travelocity or name-your-own-price sites such as Priceline.

Protecting privacy. During the McCarthy hearings and Red Scare in
the 1950s in the United States, people were willing to compromise
individual protections and privacy to address the perceived threat of
the “Red Menace.” With the end of the Cold War, protecting per-
sonal privacy again became a new priority, but since the 9/11 terror-
ist attacks, privacy is again being compromised to address the threat
of terrorism. We move back and forth between views—on the one
hand, that individuals have an absolute right to as much privacy as
society can give them, and on the other, that security concerns
supersede the right to privacy. These different views will continue to
shape debates in the future.

Ventilation systems. When the Rocky Mountain Institute worked on
renovations to the White House and Executive Office Building in
Washington, DC, they reopened parts of an original ventilation sys-
tem that had worked very well but had been discarded. It didn't fit
the prevailing model of air conditioning systems, which required
tightly sealed buildings and central air conditioning and heating
units. The Rocky Mountain Institute designers, seeking to create
environmentally friendly “buildings that breathe,” challenged these
prevailing models. They saw that there was quite a bit of genius in

the old systems.4

Married life. When couples marry and have children, they give up
the model of single life and adopt the new mental model of parent-
hood. Suddenly they begin driving minivans and worrying about get-
ting their kids into the 92nd Street Y preschool. This doesn’t mean,
however, that their old model of individual, single life is totally dis-
carded. The members of the new partnership may still have some of
the same interests and hobbies that shaped their single lives, and
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they might take time for a romantic dinner or a night out with friends,
even while adopting the new mindset of parenthood.

Management fads. As discussed in Chapter 3, every new fad seems
to be an absolute revolution, but usually it turns out to be less than
absolute. Total quality, process reengineering and other models for
what makes the business tick all have some truth, but not all truth.
Companies that pursued these approaches with a revolutionary zeal
often were disillusioned by the poor results that followed. In reengi-
neering, some companies threw out the old models, such as a focus
on human resources and motivation that recognizes that employees
are not just cogs in the wheel of a process. These companies then
had to go through the painful process of rediscovering the old princi-
ples. Sometimes the most successful implementations have been
less about revolution and more about integrating the new mindset
into the current organizational thinking.

Medicine. Treatments and research change so quickly that one doc-
tor and teacher has said that half of what they teach in medical
school today is wrong.5 While the use of beta blockers to treat high
blood pressure by slowing heart rates was initially thought to endan-
ger the lives of patients with heart failure, a decade later new
research indicated that these beta blockers could reduce the risks of
death for patients who suffer heart failure. Ancient remedies such as
leeches have been brought back to treat the pain of arthritis.® As
streams of medical research have rapidly emerged, with studies and
counterstudies, the models of medicine continue to evolve.
[

THE SEQUENCE OF SCIENTIFIC REVOLUTIONS

Thomas Kuhn is usually credited with fathering of the concept of
the “paradigm shift” in his famous book of the 1960s, The Struc-
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ture of Scientific Revolutions. He introduced the idea that sci-
ence sometimes advances not through evolutionary progress in a
given framework but through sudden leaps to a new model for
viewing the world. Periods of “normal science” are broken up by
a crisis when the old theories no longer fit or internal contradic-
tions among theories are identified. For example, the failure of
Newtonian physics to explain the motion of light led to Einstein’s
development of the theory of relativity as a new paradigm.

The “paradigm” that Kuhn discusses is similar to what we have
called a “mental model.” It is a pattern or model that attempts to
explain what we see or seek to understand, especially in intellec-
tual activities. Kuhn and his later followers, however, often por-
tray these paradigm shifts to new mental models as one-way,
absolute and irreversible. Unlike the gestalt flip of an optical illu-
sion (where you see first the young woman and then the old
woman and you can move back and forth between them), Kuhn
says that scientists cannot switch back and forth between two
ways of seeing. As a result, this revolution, as Steven Weinberg
comments, seems “more like a religious conversion than an exer-
cise of reason.”’

In fact, scientists do switch back and forth between different
ways of seeing. In introductory physics courses, professors teach
Newtonian mechanics and James Maxwell’s field theories because
they continue to have value in explaining phenomena in the
world. The different models exist side-by-side and can be used by
students and researchers to address specific problems.

While new models are usually adopted and applied based on their
utility—the car is far superior to the horse for transportation—
this one-way “religious conversion” can lead to zealous applica-
tions of the model beyond the point of true utility. For example,
once people adopt the use of motor vehicles for transportation,
they begin driving cars a few blocks to the store—or even driving
20 minutes to the fitness center to walk on a treadmill. They stop
looking carefully at the true utility of the model, often because
the paradigm shift is seen as one-way. They give up the old para-
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digm for the new, rather than incorporating the new into a portfo-
lio of possible models.

Perhaps Kuhn has himself fallen into one of the oldest paradigms
of human thinking—the need for a black-and-white world. If
there are two choices, we want to choose either A or B as supe-
rior—not live with both of them. We want a clear winner and are
very uncomfortable with ambiguous situations such as the recent
U.S. presidential election, which left voters uncertain about
whether George W. Bush or Al Gore had been elected.

The desire for certainty often leads to a process of “conversion”
from the old mindset to the new, and the converts become the
new model’s most fervent advocates. This happens with many
management fads, where the organization takes a full left rudder
into a new approach, forgetting its past wisdom or failing to take
a broader view of the organization. Instead of considering the
new model as a valuable tool for addressing organizational chal-
lenges, they hold it in hand like a hammer and see every prob-
lem as a nail.

The goal is not to overturn the old order. Some advocates of
change, whether it is the proponent of the next great manage-
ment fad in the boardroom or the political revolutionary in the
street, emphasize only the danger of sticking to our current men-
tal models. In this book we take a more pragmatic view. We need
to recognize our mental models for what they are, so we can tell
when they serve us and when they let us down. We need to
understand the old order and explore new orders that might work
better or fit better with a changed environment. While revolution
always has its appeal, it often entails a danger as great as, or
greater than, that danger of sticking with the status quo.

SOMETIMES WE GO ONLY ONE WAY

We want to be careful to avoid this trap of absolutism ourselves.
While it is important to recognize that paradigm shifts are often a
two-way street, this doesn’t mean that we move along them in
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both ways. Sometimes we only go one way, from the old paradigm
to the new. E-mail is a better solution to many communications
needs today, but we are better off if we don’t forget that pen and
paper exist and can consider whether they are a better solution
to certain communications needs. Models do not go away, but
they can fall out of use.

The paradigm of treating illness by driving out evil spirits, while
not completely gone from modern life, is not a well-trodden path,
given the demonstrated success of modern medicine. Even so, it
is important to see that this old mental model exists and that we
can still return to it. Even with the dominance of Western medi-
cine, we have seen the rise or revival of alternative therapies such
as vitamins and supplements, homeopathy, acupuncture and chi-
ropractors, based on a very different view of treating illnesses.
Marginal models may later be revived as a dominant mindset on
the basis of their utility or the perceived danger of the current
model (such as serious side effects from traditional medical treat-
ments), or these models might become dominant within a partic-
ular segment in a heterogeneous population.

The approach of “complementary medicine” or “integrative med-
icine” recognizes this two-way street, combining ancient healing
traditions with modern scientific medicine. Some may adopt
alternative treatments as the dominant approach, using pills and
surgery as a last resort, while others might use alternative treat-
ments only for very minor ailments. The perceived utility of each
approach differs across these different segments, but the people
who are at the extremes—dogmatically opposed to alternative
therapies or absolutely opposed to Western medicine—have lim-
ited their options as a result.

Changes in public opinion and regulations can mean the death
knell for certain behaviors or mental models. In the 1950s,
tobacco smoking was socially accepted, with movie actors and
actresses puffing on cigarettes on and off screen, but it has grown
increasingly less acceptable, backed up by strong regulations pro-
hibiting it from airplanes, restaurants, offices and other public
places. This trend seems unlikely to move in the opposite direc-
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tion, although there has been increasing interest in certain types
of tobacco smoking, such as the emerging popularity of cigar bars.

Restrictive regulations such as those imposed during Prohibition
may eventually result in backlash and repeal. Of course, regula-
tion itself can be a two-way street, as we have seen in waves of
regulation and deregulation.

Even such discredited and destructive mindsets as Nazism or
white supremacy continue to live on in small pockets, where pro-
ponents accept these views and follow them. As much as many of
us might like to block off these two-way streets, traffic continues
to move in both directions. We find such models reprehensible,
yet some people continue to see them as the best way to make
sense of the world.

Like matter and energy, no mental model is ever really destroyed.
It is just ignored. If we walk one-way from the old paradigm to the
new, that is a choice we make to turn our back on the old. It
doesn’t mean the old model disappears. But if we recognize that it
exists and we look back at it once in a while, we may recognize
that it has more value than we had expected. We can then jour-
ney between a variety of different mental models to gain new per-
spectives on our challenges.

THE PARADIGM SWING: LIVING IN ST. PETERSBURG

Sometimes paradigm shifts move back and forth, like a shifting
population. St. Petersburg, for example, founded in 1703 by Rus-
sian Czar Peter the Great and richly adorned with palaces and
public squares, became the most Western of Russian cities as
Peter sought to bring Western culture and technology to Russia.
This port city on the Gulf of Finland offered a window on the
larger world. After the Russian Revolution, and upon the death in
1924 of V. I. Lenin, founder of the Soviet Communist Party, Com-
munist leaders renamed the city Leningrad. The new name sym-
bolized a major paradigm shift away from the Western-looking
origins of St. Petersburg to the more inwardly focused Soviet soci-
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ety. In 1991, as the Soviet Union collapsed and Western influence
grew, the residents of Leningrad voted to rename the city St.
Petersburg again.

When Communist leaders named the city Leningrad, they clearly
felt that they were signaling a dramatic and permanent paradigm
shift in politics and outlook. Yet the Winter Palace (Iermitage
Museum), the Cathedral of St. Isaac of Dalmatia and other key
features of the landscape were unchanged from the old St. Peters-
burg. In fact, the change was not so dramatic as expected. And
the idea of St. Petersburg as a window on the West continued to
resonate with its people, so when they were given the opportu-
nity to choose a new name for their post-Communist city, they
returned to St. Petersburg.

Sometimes our paradigm shifts are temporary. We think we have
changed everything—moved to Leningrad—and wake up one day
to find we are back in St. Petersburg. The pendulum swings from
the old paradigm to the new and then back again. The new think-
ing is short-lived in its dominance. It doesn’t actually go away.
The idea of Communism is still there. It just falls out of favor and
becomes less widespread and dominant in shaping our thinking.

The focus on building market share that drove the investments in
the Internet was replaced by a more intense focus on ROI and
cash flow. This doesn’t mean that market share goes away as a
concern—it just becomes more of a recessive gene for a time.

When democracies go to war, they are often willing to put up with
more draconian measures usually associated with totalitarian
states. In World War II, the United States moved Japanese Ameri-
cans into internment camps. With the demand for factory labor,
the Americans and British immediately brought large numbers of
women into their factories to continue wartime production. We
are willing to change our mental models, even strongly held ones,
for the sake of utility.

In our personal lives, we have seen the pendulum swing from a
traditional view of marriage toward the idea of no-fault divorce
and open marriage in the 1960s and 1970s, based on the value of
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personal freedom. We now see a revival of more traditional views,
based on studies that indicate the utility of marriage for partners
and their children, but also many different paradigms for mar-
riage and family.

Companies have moved from rigid hierarchical organizational
charts to flatter, matrix structures. They have moved to greater
global integration and then back to a more regional focus. Gov-
ernments have run from nationalization or tight regulation to
privatization or deregulation, and back again. Regulations are
relaxed when the government is focused on the utility of promot-
ing innovation and efficiency. Laws are tightened when the public
is concerned about industries run amok, and utility is found in
protecting investors and customers from perceived corporate
abuses of power.

The question of utility is always: Utility for whom? A shift in the
prevailing mindset is often preceded by a shift in who defines the
utility or the basis of its definition.

PARADIGMS WHOSE TIME HAS NOT YET COME

In addition to using old mental models to address current prob-
lems, we also can develop new models for addressing future chal-
lenges. Science fiction is filled with outrageous ideas for travel
through space that were not possible at the time they were writ-
ten. With breakthroughs in technology, these became possible.
These were paradigms whose time had not yet come. By exploring
these potential future paradigm shifts, we can better assess their
impact, prepare for them, and recognize when they are unfolding.

Take, for example, the view that hydrogen will replace petroleum
as the primary source of power in the world within a matter of
decades. This view could have far-reaching implications not only
for the oil industry but for global economics and politics. As
author Jeremy Rifkin postulates in his book, The Hydrogen Econ-
omy, the shift to hydrogen, using an energy source that is far less
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concentrated in a few hands, could lead to a much wider distribu-
tion of power (both electrical and political).®

Adopting this view of the world wholeheartedly might lead to seri-
ous strategic mistakes. There is some question whether British
Petroleum, with its “Beyond Petroleum” campaign, has moved too
quickly in embracing alternative technologies in its branding. On
the other hand, a company that ignores this view of the world may
be left behind. By looking at the world through both this new
mindset and the old one of a world based on fossil fuels and other
traditional power sources, managers can switch between the two
and select the one that makes the most sense at any given time as
the world changes. If managers are not open to the idea of an
economy based on hydrogen or other power sources, they might
not be able to see it, even if it begins to emerge. Companies need
to be able to view their actions through an environmentalist mind-
set to see possible objections to their business that might not be
visible through a strictly performance-oriented mental model.

While some of these models may at first seem outrageous, there
may be parallel developments that might make them possible.
For example, a big question of the hydrogen economy is where
the electricity comes from to produce the hydrogen in the first
place, and whether it can be done in a way that it is cost effec-
tive. Genomics scientist Craig Venter has proposed a different
way of producing hydrogen other than using electricity—a
totally synthetic microbe that liberates hydrogen. Several
research groups are now looking into this. He and other scien-
tists are looking for microbes that liberate large quantities of
hydrogen as a byproduct of their natural biological processes. Dr.
Venter is also looking at creating a synthetic microbe specifically
designed for this task. Shifts in one area, genomics, can affect
the viability of a new model in another area, energy production.
Because of these complex effects, it may be dangerous to reject
any new model out of hand. We need to look at its value today
and under possible futures, continuing to reevaluate its potential
as the world changes.
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SEEING IN BOTH DIRECTIONS

How do you decide whether to add a particular model to your
active portfolio or to abandon it? There are a variety of strategies
for making this decision:

m Consider the utility. Is the old model useful to achieve a par-
ticular goal or facilitate a particular activity? Can the new
model do this better? Pay attention to subtle differences. For
example, while the computer may be able to crank out a mass
mailing much more efficiently, a letter handwritten with a pen
may be more likely to be opened. (In fact, some nonprofit orga-
nizations switched from machine-printed labels to hand-let-
tered envelopes for direct mail solicitations because the latter
stood out from the reams of junk mail and were more likely to
be noticed.) If you were to evaluate handwriting only on the
basis of efficiency, you would miss the personality and warmth
that also are of value to the recipient.

m Look for new uses. Many people involved in raising horses or
in related industries probably quit the business after the rise of
the automobile. But others saw that while horses’ utility for
transportation might be declining, there were other potential
applications. What are the new uses of the old models?

B Put away the old models. Keeping too many models in your
active set of tools can be confusing. It will slow your reaction
time and force to you to rummage around for the right tool. It
can also be expensive to keep every option open. It is very
costly, for example, to keep a horse in a stable just on the off
chance that other types of transportation might fail. If you are
not using a model now, set it aside so you can apply the
remaining models more effectively. Consider the costs of keep-
ing a model active and the costs of switching between models.
There may also be rare occasions when the costs of keeping a
model alive are so much greater than any potential benefits
that you retire the model completely.

m Don’t trash your old models, archive them. Even when a
model has no current utility today and is not included in your
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active portfolio, it might turn out to be useful to solve some
unsolvable problem tomorrow. While you may not leave your
fountain pen on your desk, you should keep it in your drawer.
When you run into a difficult problem, like the U.S. Army’s
challenge of guiding missiles in the mountains of Afghanistan,
it may be that one of your old models will offer a solution.

m Avoid going over to the dark side. Once you can see the

world through a different mindset, it is often difficult to go back
to your old way of thinking. You become a complete convert to
the new way of seeing things and can no longer see the world in
the old way or communicate with your former friends and col-
leagues. We may view these different mindsets like the struggle
between Luke Skywalker and Darth Vader in Star Wars. Vader
tries to bring his son Luke completely over to the dark side, and
the younger Skywalker tries to bring his father back to the
forces of good. The problem is that to communicate with one
another, each needs to be able to see the world through the oth-
ers’ eyes. At the same time, they cannot completely go over to
the other view of the world without giving up connection to the
old view. If you either reject the new mindset out of hand, or
accept it completely, you lose the ability to choose different
ways of looking at the world and you erode your ability to con-
vey the new mindset to the folks back at home.

Create an inventory of potential new models. When you
have a new model such as hydrogen power, keeping it in a con-
scious inventory can help you be aware of it and look for ways
to apply it. Even science fiction may offer models that could
have some practical purpose at some point in the future. The
more you can be conscious of these different models and
actively consider them, the better you will be at recognizing
that their time has come.

Draw together diverse perspectives. In addition to the models
you assemble in your own head, you can also ensure a diverse
set of mental models by bringing revolutionaries to the table to
offer different views. If you have horseback riders in the room,
they will actively be looking at ways to use horses in developing
new solutions, but if no one at the table has that background,
the use of horses is unlikely to be seriously considered. Even
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though most of those present know of the existence of horses,
they might not actively consider how horseback riding might be
used to solve a current problem. If these different views can be
heard, the organization will have access to a much richer set of
options in addressing its challenges.

m Create a tool box of models. The goal of this process should
be to create a portfolio or toolbox of models that are most use-
ful to you. The models will vary from individual to individual—
the plumber’s toolkit will be quite different from that of the
electrician. In this sense, the toolbox is a metamodel that con-
tains a variety of other models. By assembling this set of mod-
els, you then have the freedom and flexibility to quickly access
those that can help most in addressing a particular challenge.

m Learn how to be comfortable looking wishy-washy. Embrac-
ing a diverse set of models based on utility can make you look as
if you feared commitment to a single model. Some proponents of
a given view could feel that by embracing everything, you don’t
embrace anything completely. This will make them nervous or
even angry. You need to be comfortable working with coexisting
models that provide utility in different circumstances.

Mental models are tools that you can use to make sense of the
world around you, solve problems, and act. To be able to put
down a current model and pick up a new one, you need to have a
certain level of detachment. Even as the toolbox of a modern
handyman still contains hand tools as well as power tools, the
minds of effective problem solvers contain a variety of models,
old and new. Each one might come in handy some day.

As much as possible, you need a systematic process—both in
your own mind and in your organization—to gather up all these
mental models. This process can be deliberate, such as the way
the legal system adds new models through case law and legisla-
tion, but also builds upon core principles such as the national
constitution and past laws. A learning organization builds upon
its past knowledge to accumulate new wisdom from its experi-
ments and share fresh approaches and perspectives from inside
and outside the organization.
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You need to keep your drawers stocked with pencils, ballpoints,
fountain pens, writing paper, a phone at the ready and a com-
puter and printer, wired to the Internet. With all these options
available on your desk and desktop, you are not a prisoner of a
certain world view—locked in the castle of a particular paradigm
surrounded by a moat to prevent attacks. Instead, you give your-
self a passport to travel freely among different paradigms, seeing
the sights, crossing back and forth along the bridges, gaining new
perspectives and choosing the best path to your goal.

m What is your current portfolio of mental models that you use to
address challenges?

m Look at some of the old mental models that you have discarded.
What is their potential value, and where can they best be applied?
(For example, if you are sending all your correspondence via e-mail,
when would a personal note be more effective?)

m What are the strengths and weaknesses of each model? How could
the abandoned models still be used in new ways?

m How can you expand your portfolio by adding new models?
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SEEING A NEW WAY OF SEEING

0 brave new world that has such creatures in it.

—William Shakespeare

L] Don’t look up from this page.

Describe the room you are in. Describe the artwork that is on the walls.
Describe the color and pattern of the walls and furnishings. What is the view
from the window? What color is the chair you are sitting on? If you are in a
public place, who else is with you? Pick one person and try to describe his or
her hair color, eye color and other features without looking up.

If you are at home or another familiar place, you might have a fighting
chance. Maybe you purchased the furnishings or artwork. (If you do have a
“home court” advantage, you might try this again sometime when you are
away from home.) If you are on the road, at an airport or hotel, you have to be
pretty observant to be able to answer these questions.

Think about a recent transaction at a retail store or ticket counter. What did
the person taking your cash or tickets look like? You probably didn’t interact
with him as a person—;just as a ticket agent or cashier—so there was no
reason or time to notice the details.

How do you find new ways of seeing? How do you begin to see beyond the

limits of your own sight and pay attention to new details that might lead you
in a new direction? You don’t notice everything in the room because you have
decided what is important based on your mental models. This is efficient as
long as you don’t miss important things. How do you recognize when you are

1



THE POWER OF IMPOSSIBLE THINKING

missing something critical? How can you see the parts of the world that you
have ignored?

When Richard Stallman spoke to researchers at IBM in the 1990s,
he must have seemed like a drop-in from another planet. The
bearded MIT hacker who founded the Free Software Foundation
was invited in to speak about his radical ideas on software devel-
opment. In his “GNU manifesto”—which created the foundation
for work on GNU, an open-source alternative to the UNIX operat-
ing system—=Stallman envisioned a world in which “everyone will
be able to obtain a good software system free, just like air.”!

The problem was that Microsoft, IBM and other companies had
built their software businesses on a very different model. Their
software was not open, but proprietary. That meant that the source
code was developed by internal programmers and locked as tight as
a safety deposit box. Sharing software was the same as stealing it, a
point that software companies hammered home in their licensing
agreements and through the pit-bull growls of their attorneys. The
company that sold the software held the code, and users paid for
licenses for every breath of this “air.” At the point when Stallman
made his first presentations, even the “crazies” in IBM’s research
labs couldn’t see a way to build a business model around this
extreme view of open source. It was a totally foreign model.

“We had been following what he had been doing ever since I was
in research,” said Daniel Sabbah, Vice President of Application
and Integration Middleware Development at IBM. “But there was
no business model.”

At the same time, IBM researchers recognized the benefits of the
open-source model. The software was created by a community
structured as a meritocracy, in which developers competed to
add source code and users fixed bugs so that the system was self-
correcting. Distribution was easier because it was free, and the
community that created it helped to spread it. IBM continued to
watch this new development and think about it.
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Ultimately, this radical idea would transform the way IBM
approached its software development. The shift came as IBM was
fighting an uphill battle to market its Domino Go software for
Web servers based on a traditional proprietary model. By the
mid-1990s, Microsoft had captured more than a quarter of the
HTTP Web server software market, while IBM had only about 2
percent—a serious concern for a company that was increasingly
building its future around e-business. But while large companies
battled it out on proprietary server software, an open-source
alternative called “Apache” had quietly captured about half the
market. The open-source model had moved from a radical idea to
a force to be reckoned with, and IBM had no choice but to pay
attention. “The horse was already out of the barn,” said Sabbah,
who is a Wharton Fellow.

Yet, the next act was far from certain. The company could have
dug in its heels and fought for the old model of proprietary soft-
ware. Instead, it transformed its entire thinking about software
development. IBM developed a less extreme open-source model
than Stallman’s, allowing for the creation of a profit-making busi-
ness model. Still, the biggest challenge for IBM was overcoming
legal concerns. The lawyers objected, “If you don’t control it and
don’t own it, we don’t want to do it.” They pointed out that, as a
deep-pocketed player, IBM faced significant risks by climbing into
the sandbox with the open-source community. Instead of accept-
ing the objections as a reason to reject open-source, open-source
proponents within IBM engaged in rigorous due diligence about
licensing agreements and even the origins of the code.

IBM developed a business model based on building more
advanced software and service contracts on top of the open-
source code. Apache creates the “ecosystem” in which IBM and
other companies can build their businesses. Apache creates a
standard foundation for the house, making it easier for IBM to
build the roof.

“The biggest objections were legal objections, and there were
business risks. But in order to be a viable business, you take risks
and sometimes those risks pay off,” Sabbah said. The move to
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Apache also meant walking away from investments in IBM’s pro-
prietary Web server project. “If you are going to love every single
one of your children to the point that you never give them up,
you are not going to have a successful business,” Sabbah said.

It turned out to be a win-win situation for both IBM and the
Apache project. IBM contributed equipment and programmers,
giving the open-source project added credibility and the service
support to increase the comfort level of large clients. At the same
time, IBM now had solid software and an easy distribution plat-
form for basic server software, which was never going to be a
high-margin business anyway. By early 2003, Apache was run-
ning on more than 60 percent of all servers® and IBM had
launched other successful open-source-based projects such as
WebSphere and Eclipse.

How did the recognition and transformation to this new model
take place? First, the research division was constantly looking for
new ideas.

“We have a vital and vibrant research division,” Sabbah said.
“And they listened to us ‘crazies.””

The project also had support from the company’s leadership, peo-
ple like Sabbah’s boss, Steve Mills, “who ran interference with the
critics and was actively egging me on.” It also helped that IBM
had such a small position in the proprietary market that it had lit-
tle to lose. Still, there were many opportunities for second guess-
ing along the way, as they bet a significant part of the business on
this new model.

“Now, you tend to forget all the isolated times along the way when
you wondered if you were right,” Sabbah said.

HOW TO SEE DIFFERENTLY

Most of the time we ignore so much of the world around us. We are
sleepwalkers in our own lives, relying upon crib sheets and lecture
notes in place of the full spectrum of experience. We walk through
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the world and don’t pay attention to it. We see without seeing. We
quickly classify others as “others” and don’t see them as individu-
als. We classify new ideas as “crazy” and don’t give them a second
thought. We tread the same old paths and don’t look to the left or
right. Like the magician’s daughter Miranda in Shakespeare’s play
The Tempest, we are prisoners of our own islands of thought until
some foreign intruders come to our shores. Then we realize the
wonder and perils of interacting with this “brave new world” out-
side the scope of our former mental models.

How do you cultivate the ability to see things differently? How do
you remove your own blinders and come up with new perspec-
tives? How do you take these perspectives seriously enough to
transform the way you see the world, but not so seriously that
you lose touch with your past or your current reality? How does a
company like IBM adopt an open-source mindset without losing
its focus on making a profit? This chapter examines a variety of
approaches to broadening your thinking.

m Listen to the Radicals. You need to be able to listen, as IBM
did, to the radicals and look for the wisdom and opportunities
within their “bizarre” ideas.

Although Canon President and CEO Fujio Mitarai is the
nephew of one of the company’s founders, he has a reputation
for thinking very differently than his Japanese peers.® After
working 23 years for Canon U.S.A., Inc., he was able to blend
Japanese and American approaches to business challenges, so
he was neither a gaijin (foreigner) who would be rejected out of
hand nor a traditional Japanese executive. This hybrid
approach helped Canon bring radical ideas and approaches
into the executive office and achieve record profits at a time
when its Japanese peers were faltering.

Who are the radicals in your world and what are they saying to
you? What are they seeing that you don’t see? What can you
learn from them? Is there some wisdom in their ideas, and how
can you bring it into your life in a way that won’t appear quite
so bizarre to those around you?



THE POWER OF IMPOSSIBLE THINKING

Embark on Journeys of Discovery. At age 22, Charles Darwin
embarked aboard the HMS Beagle on a five-year circumnaviga-
tion of the globe. There were other sailors aboard, but Darwin
was the only one who saw the journey through a distinctive
perspective. For the young man, this was a journey of discov-
ery and adventure, a rite of passage, a coming of age, a nine-
teenth-century scientific “grand tour.” To spend five years of
his youth sailing around the world was a stupendous invest-
ment of time and energy. From the Amazon jungle to the now-
famous Galapagos Islands to the Blue Mountains of Australia,
sailing across vast distances in the Pacific, Indian and Atlantic
Oceans, Darwin was exposed to an unbelievable number of
new experiences.

Beginning his Beagle voyage as a doubting creationist, Darwin
subsequently became a firm evolutionist. His training as a geol-
ogist had left him pondering the conflicts between the cre-
ationist view and the geological evidence. The Beagle voyage
and its associated expeditions and scientific activities gave him
an immense amount of stimulation and intellectual material.
He was a powerful observer and kept meticulous and detailed
notes of just about every experience. A combination of keen
observations and novel experiences provided Darwin with raw
material for his subsequent grappling to make sense of what he
observed. This whole process yielded one of humanity’s great-
est intellectual achievements—evolutionary theory.

Interestingly enough, Darwin never left Great Britain again
after returning from the Beagle voyage, but because he was
open to the experience, his mind was stretched in ways that
not only transformed his own thinking but also transformed
scientific theories more broadly.

It is not just where you go but how you see the experience that
counts. Darwin would have been merely a tourist had he not
recorded and thought deeply about his new adventures.
Beyond that, if he hadn’t brought a Western scientific perspec-
tive to his travels, he might never have extracted new insights
from them.
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Journeys that could offer new ways of looking at the world
might be into new lands but also could be into areas such
youth markets or video gaming. Listening to the emerging seg-
ments of consumers, employees and investors can offer fresh
perspectives on your organization or industry.

Where do you need to travel to see new ways of seeing? What
journeys of exploration can you embark on? In what places are
the new ideas emerging? What perspectives do you need to
bring along to make sense of what you are seeing?

Look Across Disciplines. The University of Cambridge’s Labo-
ratory of Molecular Biology has produced many leaders in the
field of biology, with a dozen Nobel Prize winners including
DNA pioneers James Watson and Francis Crick. Part of the
genius of its original thinking was that the lab “welcomed
researchers who wandered across disciplines and then encour-
aged them to interact closely.”® This interdisciplinary reach
and collaboration has made the laboratory a center for a series
of key advances—from identifying the structure of myoglobin
and other proteins to developing a method for making mono-
clonal antibodies.

Similarly the legendary medical treatment of the Mayo Clinic
is based upon the insights of teams of physicians, facilitated by
a culture, an incentive system and interactive technology that
support collaboration. The organization pulls together the
expertise it needs from various perspectives and clinic sites to
address a patient’s specific problems.?

Part of your own familiar territory is your education and train-
ing, and you can make new discoveries when you cross these
borders. Education and training create communities that have
an approved way of seeing and understanding the world. This
shared view makes it easier for community members to work
together. Doctors have a common mindset and language that
facilitates working with others within their professions.

Medical doctors and chiropractors, on the other hand, live in
separate universes. They often don’t have this common educa-
tion and training, so they inhabit separate, and often mutually
exclusive, worlds.
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A student of physics or medicine will approach the world in a
very different way than a student in the philosophy department.
How often will these two be found conversing with each other?
Eventually, in fact, they may lose the common language they
need to communicate at all. As the two students pursue doctoral
degrees, they may become so immersed and concentrated in
their respective disciplines that they actually inhabit separate
worlds. One of the perils of specialization is this isolation.

Some of the advances in physics or medicine, however, have a
direct impact on philosophy, and vice versa. For example,
researchers are using magnetic resonance imaging (MRI) and
other scientific tools to assess brain activity while addressing
ethical dilemmas that have long been a concern of philosophy.
With genetic research and other innovations, many of the
breakthroughs in biology depend upon computer science or
engineering. Biology has been transformed in the process. Its
approach, once very “soft” and qualitative, has become much
more “hard” and quantitative. But these types of connections
will only be recognized if the students have access to one
another’s worlds.

While business schools have historically been organized based
on academic disciplines (such as management, marketing,
finance, etc.), management problems cut across disciplines.
The Wharton School has reshaped its MBA program to create a
much deeper interdisciplinary approach. Today’s students are
empowered to develop more creative solutions to problems by
looking at the same challenges from multiple perspectives.

A lot of the progress in different fields is at the intersection of
other disciplines. How can you cross the boundaries of your
education or practice to see the perspectives from other parts
of your organization or other disciplines?

Question the Routine. Like ocean waves against the beach,
routines can lull you to sleep. How did the corporate boards
of Enron and other companies that experienced corporate
disasters miss the glaring problems in front of them? Like
many organizations, they had a certain routine or cadence
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that took the place of active engagement in looking at their
own mental models.

Board meetings can become a predictable and formalized pro-
cess that is repeated each time the board assembles. It is a rit-
ual dance and the CEO leads it. The steps are well rehearsed,
and the board has little choice but to follow. Unless someone is
bold enough to question the process itself, the routines take on
a life of their own and tend to block out active questioning.

Research on marketing— for both industrial buying and individ-
ual consumer purchases—shows that we are often on autopilot
in making our buying decisions. Consumers usually engage in a
“straight rebuy” decision. You might like a particular type of
instant coffee and, having settled on that brand, you don’t look
at anything else on the supermarket shelf. There is no decision.
You walk by, find the product and drop it into your cart.

Marketers have spent quite a bit of time trying to find ways to
break through these patterns and encourage consumers to try
alternatives. Some consumers have a natural proclivity for
“variety seeking” and like to try new things just for the plea-
sure of it. But most of us need a good reason to try something
new. If our traditional product is not available, we are forced to
try something different. For example, if you are in another part
of the country or the world where the product selection is dif-
ferent, you will need to look at alternatives. Or if the risk and
investment in the decision are increased somehow—for exam-
ple, if you have to buy coffee for a small army—you might look
more carefully at price and other factors.

Routines and cadence are important in the life of organizations
and in your own personal life, but you need to be alert for
times when they might lull you to sleep. Are you vigilant
enough? What are you taking for granted? How are other peo-
ple handling similar routines?

You can also break your own routine deliberately to force your-
self to look at the world differently. Try experimenting with
your own routines—from the way you structure your day to
your path into the office to your interactions with colleagues or
family. Be aware of the new insights you gain. If you take lunch
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at that same place and time every day or hold a regular staff
meeting that has become tired and predictable, make a simple
change in your routine. Companies that took the simple step of
introducing “stand up” meetings, where employees gather
together but don’t sit, found that this fairly simple change
made the meetings shorter and more focused, altering their
whole character.

You need to pay attention to how much you pay attention. Be
aware of when you and your organization are on autopilot. If
you think about it, you probably know how it feels. Engage in
the exercise presented at the opening of the chapter to quiz
yourself about simple aspects of your environment. Are you
really paying attention? Are you awake to the possibilities
around you? If not, do something to disrupt your routine, even
in a small way.

Recognise the Barriers. You also need to be aware of those
around you who prefer that you don’t reconsider your deci-
sions and current models. In marketing, the “in” supplier in a
straight rebuy decision is making every effort to make you feel
comfortable and reinforce this automatic behavior. The “out”
supplier, on the other hand, is trying to challenge you and
make you modify your behavior.

In accepting a model, ask yourself about the motivations of
those supporting or attacking it. Particularly if you are sur-
rounded by defenders of the status quo, you will have a much
harder time moving in a new direction. In the rise of open-
source software, the lawyers may have been much more com-
mitted to the idea of proprietary software, and this became an
added obstacle to adopting a new way of seeing.

What barriers in the world around you lock you into your cur-
rent view? What inhibitors and blinders keep you from seeing
new models? How can you overcome these obstacles or look
over these fences to the world beyond?

Practice “Flying Upside Down.” Routines are reinforced by
education and training, but this makes you less prepared for
outlier experiences. Airline pilots, for example, were routinely
trained to fly under normal conditions and even to deal with a



CHAPTER5 o SEEING A NEW WAY OF SEEING

range of expected problems, but they didn’t have the experi-
ence of adapting to serious malfunctions such as the plane los-
ing control or flipping over. Airlines are expanding the range
and accuracy of simulations to adapt to the wide range of “loss
of control” events, which were identified as the second highest
source of airline fatalities, ahead of fire, sabotage or collision.*

A NASA-funded study tested how prepared first-year pilots were
to deal with eight loss-of-control crash scenarios that were
deemed recoverable. While the young pilots were able to
recover from the problems they had been trained to deal with
or that had straightforward solutions—such as wind shear or
nose-low spirals—they were unprepared to deal with six of the
eight more difficult scenarios. The best responses to these prob-
lems often conflicted with the recovery techniques for prob-
lems with a similar feel but very different causes. For example,
the generic solution of “powering out” of a stall by using a nose-
high attitude may be the wrong technique if the cause is due to
an icing situation. Airlines and government officials are looking
at expanding the range of pilot training and the accuracy of
flight simulators in presenting more diverse scenarios.

What are the equivalents to “flying upside down” in your per-
sonal life or career? How can you prepare for events that are
far outside your normal experience and require different
responses than “flying upright”? How does your current educa-
tion or training prepare you for these events? How can you
expand your education or thinking to see these outrageous sce-
narios and prepare for them?

Engage in Gradual Immersion. Gradual immersion is an
important principle in absorbing a new mental model. It takes
time to get used to a new way of looking at the world, and
sometimes you have to follow the logic from the old world to
the new. Consider the work of modern artists such as Ryman
and Reinhart, who created monochromatic canvases. Many
visitors to museums look at these works and shake their heads.
They figure they could easily have painted something as good.
This challenge is explored in the successful play ART, which is
centered on reactions to a totally white painting.®
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If you can follow the progression of artwork from the realistic
to the abstract—through the many stages of development of
contemporary art, particularly the evolution of conceptual and
minimal art—the white canvas begins to make sense as part of
this evolution. You begin to train your perception to be able to
see how this piece of art fits into a broader story and so it
makes sense—not from the perspective of your instinctive
reaction but from the perspective of your new knowledge. It is
an acquired taste, like drinking scotch.

For a new model that appears as inviting as ice water, how can
you gradually immerse yourself to slowly adapt and better
understand it?

“Destroy” the Old Model. While you ultimately will create a
portfolio of models, sometimes you need to “destroy” the old
model to make space to see the new one. “Idealized design,”
pioneered by Russell Ackoff, starts with a desired state and
then works backward to the steps necessary to bring the world
from its current “mess” to that state.® For example, one morn-
ing in 1951, the head of Bell Labs assembled all his top
researchers and told them the entire telephone system in the
United States had been destroyed overnight. He said: We have
to design it from scratch right now. He challenged the
researchers to fill the void. Once they recovered from the
shock—and realized that he was neither telling the truth nor
joking about the destruction of the current system—they
began to fill in this blank page. Out of that challenge to see the
world differently came innovations such as the Touch-Tone
phone, Caller ID and cordless phones.

What would happen if you set aside your current model? With-
out the burden of these “legacy systems,” what could you cre-
ate in their place?

Envision Multiple Futures. Scenario planning, popularized by
the work of Royal/Dutch Shell and many leading practitioners,
works from the other direction, examining the trends and
uncertainties of the current environment and the way these
drivers might play out in a set of potential scenarios for the
future.” For example, in the IBM software case, there might
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have been a scenario at the start of the open-source movement
in which the whole world moved to open-source and another
scenario in which the movement failed to take off and software
remained largely proprietary. At that point, no one knew which
direction the market would go, so rather than betting every-
thing on one model or the other, scenarios allow managers to
plan for different worlds that might emerge.

What are the potential future worlds you might live in? What
mental models will be needed to succeed in each of these
future worlds?

Take a Devil’s Advocate/Contrarian Perspective. Creating a
formal process entailing a “devil’s advocate” or “contrarian
perspective” can encourage different ways of seeing and bring
them to the fore in organizations. These alternative views of
reality are often suppressed as a result of pressures such as
“sroupthink.” By creating a role of “devil’s advocate” (a term
which, surprisingly, came out of the Catholic Church), we can
encourage the expression of these contrarian and even hereti-
cal views without the proponents having to fear torture for
blasphemy. For every major new proposal or mental model,
appoint a specific person or team to represent the opposing
view. If someone proposes X, the devil’s advocate will argue for
“not X.” In this dialectic and debate, the strengths and weak-
nesses of each model can be explored more fully, and new
models might emerge.

How can you create a devil’s advocate role in your organization
and in your personal life? How can you raise such questions in
your own discussions to surface new ways of seeing the world?

In addition to these approaches, paying attention to the weak
signals from the environment and creating early warning sys-
tems (discussed in “changing horses” in Chapter 3) and the use
of post-mortems to learn from past mistakes (to be considered
in our discussion of R&D of the mind in Chapter 7) are also
valuable in generating new ways of seeing. The strategies for
addressing “adaptive disconnects,” to see the world through
others’ eyes or bring them around to your view, as we will dis-
cuss in Chapter 9, can also help in “seeing a new way of seeing.”
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NEW MAPS

The strategies described in this chapter can help you find new
ways of looking at the world, but you still are challenged to know
when to look seriously for new models. It took a lot of energy to
set out on the journey of discovery that Charles Darwin made in
the HMS Beagle. It took great time and energy for a company like
IBM to put structures and business models in place that allowed it
to embrace open software. You can sometimes recognize the need
for this type of change by paying attention to the parts of the
world that no longer fit your mental models and that help you see
when your models no longer work. If you think about optical illu-
sions, before you make the shift from one view to another, you
usually focus on specific details of the picture—which then lead
to a shift in view.

New models very often emerge from a crisis. Yet if you keep an
open mind, become more aware of the limitations of your existing
models and actively set aside time to explore other models, you
can recognize the need sooner and respond more quickly and
effectively in seeing a new way of seeing. If you keep a set of dif-
ferent models at hand, you can try out different ones in solving
problems, experimenting with new approaches to see if they
might work better than your existing ones.

m Where can you look to find new models and fresh ways of viewing
the world?

m How can you step out of your routine to engage in journeys of
discovery (even via a brief trip to an art museum or a scientific
lecture)?

m Who are the radicals or unheard voices in your organization and
outside, and how can you start paying attention to them? What new
models do their insights suggest?
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m What can you learn from listening to young people in your family or
your organization?

m How can you keep your mind open so that, like Darwin, you can use
your experiences to come up with a different way of viewing the

world?
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SIFT FOR SENSE
FROM STREAMS OF COMPLEXITY

We are drowning in information but starved for knowledge.

—John Naisbhitt

] Are French fries carcinogenic?

A Swedish study reported in 2002 that starch-based foods such as French
fries, potato chips, rice and cereal contain acrylamide, which was linked to
cancer in lab experiments. Did you stop eating these foods as a result? If you
had, you'd have been surprised nine months later by a follow-up study. It
found that these foods, while they do contain acrylamide, do not appear to
cause cancer.

And the whipsaws continue: “Fried Food Ingredient Mutates DNA, Study
Finds,” proclaims a Reuters headline on June 17, 2003, above a story noting
that acrylamides damage DNA by causing mutations. A few weeks later,
however, on July 5, another Reuters headline reports: “Study Finds No Link
Between Cooked Potatoes, Cancer.”

Do you eat potatoes or not? Or do you just stop reading the newspaper? How
do you sift through this kind of complexity?

After years of suffering through meals with low-fat and fat-free foods, you
read a recent finding that trans-fatty acids, not saturated fats from food,
increase our risks of heart disease and cancer. These researchers are
recommending adding back in unprocessed fats such as olive oil and
butter—and even lard. So why have you been suffering with margarine on
your bread all these years?

93
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What new studies will appear tomorrow? How do you sort out the facts from
the fiction? Should you just stop eating altogether? Should you take up
smoking? After all, there might be a study someday that shows it’s really not
S0 bad.

We are bombarded with advice, research and streams of information. How do
you tell what is important and act upon it? How do you recognize the
information that means you need to change your mental model and your
behavior and filter out the steady stream of other data without being
overwhelmed? In this chapter we explore strategies for making sense from
these streams of complexity, including a process of zooming in to see detail
and zooming out to see context.

We are drowning in information. An ongoing research project at
the University of California, Berkeley, estimates that the world
produces between 1 to 2 exabytes of information per year. That is
10'8 bytes, or roughly a personal burden of 250 megabytes for
every man, woman and child on the planet. E-mail is flowing at an
annual rate of about 610 billion messages. By 2000, there were
about 21 terabytes of static IITML pages, growing at a rate of
about 100 percent per year.1 More people are writing daily
“blogs”—online journals with their daily observations on life—and
making them available to millions. Who has time to read them all?

Richard Wurman points out that a weekday edition of The New
York Times contains as much information as the average person
was likely to come across in a lifetime in seventeenth-century
England.?> Knowledge is doubling every 10 years, and more new
information has been produced in the last three decades than in
the last five millennia.

This complex flood of information can quickly overwhelm our
ability to make sense of the world. We need to get better at sift-
ing for sense from the streams of complexity. In this chapter we
explore a process that helps us see both the detail and the big
picture.
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What Is Knowledge?

The meaning of “knowledge” itself is changing. We all know how
to create encyclopedias. First, you assemble thousands of the
world’s leading experts on different topics and ask them to share
their knowledge in their areas of expertise. The Britannica 11
(11th edition, published in 1911) is regarded as the best example
of assembling the world’s best experts to produce an encyclope-
dia. It was perhaps the last time all the world’s knowledge could
be assembled in such a way. It contained, in the words of the pub-
lisher, “the sum of human knowledge—all that mankind has
thought, done or achieved” or “a cross section of the trunk of the
tree of knowledge.” This was an age when people could truly envi-
sion knowledge as a tree rather than the modern tangled jungle
with shifting sands and thickets crawling with variegated species
of plant and animal life. (It was a just a little over a decade earlier
that the U.S. Patent Office had recommended to Congress that
the office should be closed to save money, because everything
that could be invented had been invented.)

This “sum of human knowledge” is created by adding together
the entries of experts on specific topics. A leading historian writes
the entry on the American Revolution, an art historian authors
the essay on Michelangelo and a physicist pens the section on
Newton’s Laws. With the help of editors, these authors create
concise entries that assemble huge troves of human knowledge
into a shelf of books or a CD-ROM. This is the way in which for
generations we've been creating these great books that codify and
organize the world’s knowledge into a tight and useful package.

But now consider a very different model presented by the Wikipe-
dia (www.wikipedia.com). There are no distinguished experts
who sign their small entries in the book. The project is a grass-
roots, self-organizing system in which individuals—anyone—can
add entries and connect them to other entries. If the entries hap-
pen to be wrong, temporarily, the idea is that someone more
knowledgeable will come along and correct them. There are basic
ground rules for contributing, but the system is totally open. The
contributors, all of whom remain anonymous, share their collec-
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tive knowledge. Over time, the product becomes richer, more
complete and more accurate. The links are created within this
Web-based system.

Similarly, search engines such as Google have moved from using
machines to find information on the Web, to using teams of
expert humans to make sense of the sprawling Internet, and now
to using a diffused approach based upon volunteers keeping track
of one small area of knowledge. The “Open Directory Project”
(http://dmoz.org) is creating a human-edited directory of the
Internet based on a global, volunteer community of individual
editors who have an interest in particular subject areas. In con-
trast to commercial directory sites with relatively small paid
staffs trying to keep pace with an ever-increasing number of
pages, the volunteer project harnesses the passion of many indi-
viduals. It “provides a means for the Internet to organize itself.”

These are completely different views of organizing information.
Which one is better? From the perspective of a traditional ency-
clopedia editor, the Wikipedia’s approach is unfathomable. How
can you trust information without an expert source? From the
perspective of the Wikipedia project, large numbers of people por-
ing over such material will inevitably find and correct errors more
quickly. And, in a world in which knowledge changes very rapidly,
in which even top experts are sometimes biased and history can
be rewritten, the Wikipedia approach may be the most flexible in
adapting to change, reflecting the most diverse views and creating
a broader and richer knowledge base. These different approaches
to gathering knowledge lead to different outcomes.

For example, in defining the word “community,” Britannica’s
15th edition focuses on the biological definition of the word,
where the Wikipedia, as an online community, takes a broader
view. Its set of definitions includes subsections on topics such as
“agents” and “virtual communities.” On the other hand, the
Wikipedia definition of “transformation” is focused primarily on
the precise terms used in molecular biology and mathematics and
not on the application of the term to describe business or per-
sonal change. While the Britannica has an entry for “insight,”
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there is no specific entry in the Wikipedia; each has its own blind
spots and both fail to specifically address the concept of “mental
models” at all. To be fair, we should also note that we are compar-
ing the online version of the Wikipedia against the paper version
of the Britannica, so we need to recognize that the format for the
information also changes the way we interact with it. An online
version, for example, is in general much easier to use for a spe-
cific search, while a print version is often more convenient to
browse through.

There are other approaches to organizing and making sense of
knowledge. The Oxford English Dictionary looks at the evolution
of the meaning of words over time, citing their actual usage in
written works. (The OED also used a development process similar
to the Wikipedia, in which entries were sent in by many volun-
teers, one of the most prolific of whom was actually a convicted
murderer who was an inmate at a British asylum.?) An online
project called WordNet, developed by Princeton University Psy-
chology Professor George Miller, based on his studies of memory
processing, takes a broader view than the average dictionary or
thesaurus.* Besides listing definitions (it has eight for “commu-
nity”), synonyms or antonyms, WordNet also assembles “hyper-
nyms” or the classes of things to which the word belongs (for
example, a dog is a kind of canine, carnivore, mammal, animal,
organism), “hyponyms” or specific examples of the word (such as
pooch, lapdog, pug, Dalmatian, Newfoundland), and “meronyms”
or parts of the word (“flag,” referring to a dog’s tail, for example).

These variations give the word context, which is valuable for
humans and particularly important for machine translations.
Without such context, computer translation programs have been
known to commit classic gaffs, such as turning the phrase “the
spirit is willing but the flesh is weak” into the translation “the
vodka is good but the meat stinks.” The implications of the former
statement differ sharply from those of the latter.

The way we make sense of words and other information power-
fully influences our perceptions and actions. The encyclopedia,
Wikipedia, OED and WordNet offer different models for gathering
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and organizing knowledge. Since there are many ways to look at
the same data set, the way we sift, sort and shuffle it has a dra-
matic effect on what we see.

Although experts, like journalists, are expected to be unbiased,
they invariably share the systemic biases of the disciplines and
cultures in which they work. Journalists try to be fair and objec-
tive by presenting all sides of a particular issue. Practically speak-
ing, however, it is about as easy to present all sides of an issue as
it is to invite candidates from all political parties to a presidential
debate. Some perspectives ultimately are not included.

The culture even biases our definitions of words. When one of the
authors asked students to look up definitions of terms such as
“democracy” in the encyclopedias of different nations, the
results, as might be expected, reflected widely varying concepts
of the same word.

THROWING A DROWNING MAN ANOTHER MEGABYTE OF DATA

Information has not only increased, it flows in different ways.
With 24-hour global news organizations, we have shared global
experiences with billions of people around the globe, such as the
September 11 terrorist attacks, the death of Princess Diana or
World Cup soccer. Companies want 24/7/365 employees wired
into the network with pagers, BlackBerry handhelds, e-mail and
cell phones.

We may have reached the limits of our ability to absorb this infor-
mation—Ilet alone make sense of it. The finite capacity of our
attention is shown in our remarkably constant consumption. The
time the average U.S. household devoted to media (TV, radio,
recorded music, newspapers, books, magazines, home video,
video games and the Internet) increased only 1.7 percent
between 1992 and 2000, hovering around 3,300 hours per year.
This may suggest that we have reached our limits. Still, in 2000,
the average household took in through various channels 3.3 mil-
lion megabytes of information.’
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Many of us have already exceeded our limits. This “data smog”
has lead to a phenomenon that British psychologist David Lewis
has called “information fatigue syndrome,” as information over-
load interferes with our sleep, our concentration and even our
immune systems. It has been linked to physical ailments such as
indigestion, heart problems and hypertension. A more pervasive
effect is paralyzed thinking or flawed decisions.°

Complexity quickly leads to confusion. A study at the Oak Ridge
National Laboratory, sponsored by the U.S. Department of Trans-
portation’s Intelligent Vehicle Initiative, exposed test subjects to
various gadgets that are invading our automobiles. As drivers
made their way down a test track, they were bombarded with
automated directions, cell phone calls and Internet news broad-
casts. At the same time, researchers posed simple math prob-
lems: If your car gets 12 miles per gallon, how many gallons will
you need to travel 96 miles? One in six drivers missed their turn,
some didn’t answer the cell phone and many failed to answer this
elementary math problem. Mercifully only two or three of the 36
test subjects went off the road during their 45-minute drive, but
many more of them saw their thinking “crash” along the way.’

Knowing More, Knowing Less

The effect of information in the past was to decrease uncertainty.
Now sometimes the more information we have, the less we under-
stand. Reports come from many sources, with widely varying char-
acteristics, and we need to determine how reliable the information
is. The interpretation is shaped by the agendas of the parties that
are presenting it and receiving it. Rapidly changing information
makes predictions about the future more difficult. A networked,
nonlinear world of constant change—the global village—is also a
turbulent world of transient fads and enduring truths.

The real challenge is not just to survive this onslaught of infor-
mation but to make sense of it. How do we take this complex sea
of information in which we live and extract the salt of truth from
it? How do we find the pearls that are hidden in its depths, with-
out drowning?
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Swallowing the Sea

Some would take the approach of the Chinese brother in the old
story, who had the ability to swallow the sea. He could consume
the entire sea and then take his pick of the fish left on the bot-
tom. An example of this “swallowing the sea” approach is the U.S.
Defense Department’s plans to spend $240 million to develop a
Total Information Awareness (TIA) system. The project would
swallow the data from every American’s bank accounts, tax fil-
ings, driver’s license, airline and travel bookings, credit-card pur-
chases, medical records, phone and e-mail transactions and
anything else available in a massive sea of disparate information.
The government could then move through this ocean looking for
patterns or potential correlations that indicate signs of trouble.’

Setting aside concerns about individual privacy, TIA appears to
represent a brute-force solution to dealing with information.
Many experts think that this massive, heterogeneous, unwieldy
and constantly changing database is unlikely to produce original
insights. Once terrorists understand what is being tracked, they
can try to develop suitable countermeasures. Corporations
already have much experience of the benefits and limits of so-
called ‘data mining,” which serves as a cautionary tale. An alter-
native model uses distributed defenses that work like an immune
system, seeking out threats and responding to them. This system
is less labor intensive and expensive as well as more difficult for
“hackers” to outmaneuver.

It is tempting to think that some supercomputer can crank
through all the data in the world and derive an original under-
standing. Assembling great quantities of disparate data, though,
doesn’t necessarily lead to better insight. It can actually render
making sense more difficult and can be overwhelming. Powerful
information systems and data mining need to be linked to a pro-
cess for making sense within a narrowly defined area of interest.

This accumulating of data without sense making was wonderfully
satirized in the book Funes, The Memorious, by Jorge Luis
Borges. The title character, Ireneo Funes, is blessed (or cursed)
with a perfect memory of anything he has ever seen in his life. He
remembers every minute detail. He can identify the exact second
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at which the sun set on a particular day long ago, and every gra-
dation of color in its setting, but he cannot change anything from
this perfect memory. He cannot think any new thoughts because
he is overwhelmed by all the past information. Through this
story, Borges highlights the distinction between the accumulation
of raw data and the creativity needed to make sense of it. We
need to avoid using our technology to become like Funes and,
instead, focus on processes that allow us to sift the gold nuggets
from these torrents of knowledge.

IT'S ALL ABOUT CONTEXT

We cannot just collect mass quantities of information and expect
the sense to appear. What we sometimes fail to see about the
nature of information is that it usually cannot be understood
independent of its context. When we harvest packets of informa-
tion and throw them into large baskets, we can make it harder to
understand what they mean because we separate them from
their context.

What we see often depends upon where we see it. For example,
what do you see in Figure 6.17

Some people will see a “B” while others will see the number “13.”
Is it a number or a letter? Now consider the same lines in con-
text. In Figure 6.2, the context directs us to see a “B.” In Figure
6.3, it directs us to see a “13.”

Is it a number or a letter? We often treat such questions as if
there were one right answer. The answer depends not only upon
what we see, but upon how we make sense of what we see. The
way we make sense depends not only on the character itself but
also on the context in which we find it.

(3] romee

It's all about context!
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Effect of a context of letters.

To make sense of this image, we first focus on the individual char-
acter (13 or B). Next we step back and look for the context. Then
we can zoom back in again. With our vision, we do this instinc-
tively as we go through life. We focus on details, step back to look
at context and then focus on details again. Zooming out allows us
to avoid getting so focused on the minutia that we become con-
fused and cannot act. Zooming in helps us avoid getting so dif-
fused that we cannot take specific action.

12 3 14 15

FIGURE 6.3 Effect of a context of numbers.
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Zooming In and Out

As with our physical vision, the key to navigating the complexity
of our current information environment and making sense of it is
to cultivate a process of zooming in and out. Through this pro-
cess, we can counter a natural tendency to be either too near-
sighted or farsighted. It is like the eye exercise of looking away
from your computer screen at regular intervals to avoid the
fatigue and fixation of staring.

Given that we make sense generally by using only a small portion
of the available external sensory stimuli to construct a coherent
picture, we face several challenges in sifting through an ava-
lanche of information. The first is to make sure we pay attention
to the relevant portion, so our perspective is not built upon shift-
ing sands or the wrong information. We do this by zooming in and
examining interesting details closely. This helps us identify dis-
confirming information that should cause us to challenge our
broader models. The second challenge is to make sure we can
gain sufficient perspective to create a coherent picture at all. We
do this by zooming out and looking at the big picture.

If we stay “zoomed out,” we can quickly become overwhelmed by
all the data. A person trying to listen to every conversation in a
crowded party ends up hearing nothing. If the partygoer stays
“zoomed in,” he might be so intently focused on a single conver-
sation that he fails to notice the arrival of an important associate.
By moving back and forth between these two focal points, we are
like the driver checking the dashboard and then looking out at
the road. We can see both the details and the bigger picture we
need in order to make our way down the highway.

A mouse approaching a piece of cheese might sniff it closely to see
if it is edible or has gone bad, as illustrated in Figure 6.4. This pro-
cess of zooming in is necessary for action. But the mouse also
needs to consider the context for this decision. If the piece of
cheese is on a dinner table, the mouse can then zoom back and
proceed to eat. But if the piece of cheese is found in the context
illustrated in Figure 6.5, the best course of action is quite different.
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FIGURE 6.4
Zooming in to see the detail

We must have a coherent process of examining detail, which
allows us to act quickly, but at the same time we need to retain an
overall picture so we can make sense of the context. Like an art-
ist painting a picture, we need to be aware of the overall plan for
the canvas even as we focus on applying paint to one small leaf.

We need to engage in a continuous process of zooming in and out,
each time shifting the area of focus onto the next interesting thing.
At points along the way, we need to pull back from our current
focus of attention and take a broader view. We reconfirm the con-
text and make sure things have not changed. Life is far too com-
plex to think that: “only one thing matters.” It is highly unlikely
that there is only one first-priority thing in your life, unless it is of
course some dire emergency. It is all a question of balance and
constantly moving across all the issues in your life, focusing on the
next interesting thing, selected by zooming out and looking at the
overall context and then zooming in. However, once you zoom in,
it is crucial to decide, take action and then zoom out.

The old-fashioned “To do” list, with a set of absolute and
unchanging priorities, if slavishly followed, can represent a fixa-
tion on zooming in. You work your way down from your “level A”

FIGURE 6.5
Zooming out to the see the context
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priorities in an orderly fashion, but what happens if the world
changes in the meantime? Are you able to look up from your list
and recognize this, or do you keep cranking along even when the
problem has changed? You might be better served by a process of
perspective and context. You zoom in, focus, take action, zoom
out and check context. This can help ensure that you not only
finish your top-priority tasks, but that they are the right tasks.

THE PROCESS OF ZOOMING IN AND ZOOMING OUT

How do you engage in a continuous process of zooming in and
out? You need to look carefully at the detail of a flower in the gar-
den—identifying what species it is, its color, whether it shows
any signs of disease or needs care, whether encroaching weeds
need to be pulled out. Then you can zoom out and look at the
whole garden. What is the overall effect of all the flowers there? Is
there the right balance or mix of individual flowers? Is the whole
garden healthy? Is one wilting flower an isolated problem or part
of a bigger pattern of failure? This process is repeated as you
move your perspective out and then in.

Which comes first? It depends on the problem at hand. Some
challenges, with very technically complex issues, begin with a
zooming-in process. You might face a specific crisis, such as an
operational failure or severe medical condition that needs imme-
diate attention. You focus exclusively on this specific challenge
for a short period of time. After addressing the serious medical
crisis, you might then look at broader issues such as diet and
exercise that may have contributed to it. Other challenges start
with the broader context, maybe a vague sense that something is
wrong with your health, or an awareness of falling sales or of
slowly declining outputs from a factory. Having this big picture,
you start to delve into the details to see what is going on.

Knowing Where You Stand

The order of the processes is not as important as the ability to
move back and forth between these two perspectives. You gener-
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ally start at a particular vantage point, so the first question to ask
is: Where am I standing in relationship to this challenge? If you are
at a detached distance, then you may need to zoom in to examine
the important details. If you are right up against the details of the
problem, drowning in its complexity, you need to pull back and
look at the broader context. Once you know where you are, you
can adjust your perspective to avoid it becoming too fixed.

You also need to know what you are looking for. When you walk
into a restaurant or conference room, you don’t usually spend a lot
of time observing every aspect of every piece of furniture, painting,
or lamp or the view from the window. Instead, you classify the
environment as a restaurant or conference room and focus on the
person you are about to meet. You may miss a lot of detail in this
process, but you stay focused on the important detail. On the
other hand, if you are an interior designer meeting with a client to
discuss the redesign of the room, then you should attend to all
these details of your environment. In this case, your classification
of rooms and decorations will be much richer and you will need to
be much more precise in identifying the decorating style, color
schemes and other factors. Your perspective shapes the context,
and that shapes the information that you pay attention to.

If you know where you are standing in relation to a particular
issue—close to the details or at a detached distance—you can
better decide what you need to do and begin the process of mov-
ing in closer or moving out. How do you engage in this process?

Zooming In

The process of zooming in is to focus more intently on the details
of the situation. It means leaving the comfort of the detached
context and getting in up to your elbows in the swamp. Several
approaches facilitate this process of focusing on detail without
being completely overwhelmed by it, including rigorous analysis
and categorizing. Note that these approaches will not help you
change your mental model, since your focus is based on your cur-
rent model. They will only help you cut through the clutter of a
complex environment. When you step back and zoom out to a
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broader perspective, you can then better understand your cur-
rent mental models and see the possibilities for new ones.

m Engage in Rigorous Analysis. Mark Twain tells the story of a
cat who sits on a hot stove and wisely learns not to sit on a hot
stove again. But the cat also avoids the cold stove as well.

You need to be careful not to overreact to small pieces of infor-
mation that might alarm you. A U.S. government recommenda-
tion in early 2003 to purchase duct tape and plastic sheeting in
case of chemical or biological attacks led to a run on duct tape
and rolls of plastic in hardware stores. A day later, commenta-
tors inside and outside government characterized the run on
duct tape as an overreaction. In this case, there was no harm
done, but other overreactions are not so benign. You need to
be careful to engage in rigorous analysis to explore the risks
and rewards of different approaches.

Rigorous analysis helps to focus on understanding the details.
For example, Citibank realized that the mountains of credit
card data it gathered from users were meaningless unless the
company could pose focused business questions. For example,
when you have a customer on the line at a call center, what are
the best cross-selling opportunities? This is a question that
you can actually test against the data set. Without the right
questions, analysis and perspective, no matter how large your
collection of trees, you won’t be able to see the forest. A rigor-
ous process of formulating hypotheses and analysis helps guide
the process of zooming in on specific information.

Analytical tools such as “meta-analysis” can take this rigor to a
higher and broader level. In meta-analysis, researchers look
across a wide range of studies to extract insights. For example,
instead of reviewing the one latest study on fatty foods and
cancer, as is often done in the media, meta-analysis would con-
sider all the similar studies, assess their results and rigor, and
draw general conclusions from the entire sample.

This rigorous analysis should pay particular attention to the
outliers and inconsistencies. These can be the small splinters
of truth that throw the old model into question or take you in a
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new direction. For a specific challenge, ask yourself how you
can engage in more rigorous analysis. How can you test
assumptions, develop hypotheses and pose clear questions?
How can you focus in on the detail in a way that allows you to
experiment and learn?

Categorizing and Prioritizing. Having a framework for new
information makes it easier to focus on details without becom-
ing overwhelmed. A scientist who discovers a new species of
bird already knows the new bird fits among warm-blooded ver-
tebrates and birds. The scientist can compare it with other
existing species to make sure it has not already been discov-
ered. If it is not distinct, the bird can then be placed into an
existing classification. If it is distinct, a new place must be made
for it within that context. You can use a similar approach for
dealing with the information that wings its way into your life.

There are many ways to categorize. One common way is by
proximity. For example, card players organize cards by suit
and number in bridge and by scoring category in gin rummy.
Or, to take a very simple example, a cook washing vegetables
might make a dirty pile on one side of the sink and a clean pile
on the other to better keep track of which ones have already
been cleaned.” Here are some other bases for categorization:

— Similarity: How similar the items are.

— Common fate: Whether the items move together, like com-
ponents of a car or students in a single grade in school.

— Continuation: Whether they fit into a smooth, continuous
line. This is the type of categorization used in putting
together a jigsaw puzzle to distinguish the pieces that fit into
a specific part of the picture or in choosing parts for a prod-
uct on an assembly line based on whether they fit the plans.
Also, if we arrange our information chronologically or alpha-
betically, this mode of continuation offers a natural way to
access it.

— Surroundedness: Whether they can be seen as a closed form,
and whether they stand out together against a background. "
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In addition to more intuitive categorizing, several statistical
tools can be used to create and fill categories. Tools such as
clustering and multidimensional scaling (MDS) can help to
identify relationships and categorize large bodies of informa-
tion from consumer marketing research or other sources.
These tools can help to sift though large sets of data and
extract new insights.

Prioritization is one important way to categorize and filter
information. What is most important, and how does it relate to
other points of information? This can be done informally by
identifying a set of key metrics or decisions that need to be an
object of focus. It can also be accomplished through a more
formal approach such as the Analytical Hierarchy Process
(AHP). An important caveat, however, is that this set of priori-
ties is generally based upon a given view of the world, so it is
still important to step back periodically and see whether the
priorities still fit with the current realities.

How can you best categorize the information coming into your
life? What frameworks and systems can help you organize and
keep track of it so you are developing a complete body of
knowledge rather than random bits of information? Be aware
that in the process of using categorization to zoom in, you ini-
tially will apply categories that are based on your current men-
tal model. You will see the detail better, but you will still be
viewing it through your current lens. Look for different ways of
categorizing based on other models.

Avoid Being Paralyzed by Too Broad a Context. You also have
to watch out for too broad a focus that overwhelms you and
leads to inaction. To see everything is to see nothing. Be aware
when your context is too diffused to let you come up with spe-
cific solutions to the problem at hand. Up to a certain point,
this is a positive process of looking for new information, partic-
ularly disconfirming information. But it can lead to procrasti-
nation that can be an excuse for not taking action. When you
feel yourself being paralyzed by too much data, it is time to
zoom in for more detail.
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Paralysis can also come from fear of looking at new informa-
tion. In a Charles Schwab television advertisement that aired
during the 2003 Super Bowl, an investor was shown running
away from the mailman who was delivering another set of poor
financial statements. The company realized that the biggest
hurdle was not just in getting investors to switch to Schwab but
to get them to look at their investments at all. Schwab
addressed this challenge by offering to switch all of an investor’s
accounts over to Schwab for a $95 fee to “start fresh” with
Schwab. Schwab recognized the need to break the paralysis of
inaction and fear before the investor could even begin to try to
make sense of the current market conditions and develop a
sound strategy.

While you need to be open to different models, and even to
look at situations through the lenses of different models, you
also need to avoid being paralyzed by this process. After con-
sidering different options, you need to choose a view and act
upon it. You don’t want to be in the middle of the track if a
train is bearing down on you. One side or the other may be
better, but standing in the middle is certain death. If you reach
this point, choose a specific position or perspective, even if it
turns out to be the “wrong” one. As discussed in Chapter 10,
intuition can be a powerful way to break through “paralysis by
analysis” to think and act quickly.

Zooming Out

The process of zooming out lets you look at the bigger picture.
This involves recognizing the limits of your field of vision, avoiding
cognitive fixation, understanding your context, stepping out of the
stream, using multiple approaches and collaborating with others.

m Recognize the Limits of Your Field of Vision. Makers of over-
the-counter (OTC) analgesics were so focused on other OTC
competitors that they were surprised by a decline in overall
use across all competitors. What was causing it? The competi-
tion was coming not from typical rivals but from substitutes for
headache relief such as prescription medicines (more attrac-
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tive to individuals because they are covered under health
plans), nutriceuticals, massage, homeopathic medicines or
acupuncture. These companies needed to look more broadly to
make sense of what was going on. To do this, however, they
first had to recognize the limits of their field of vision.

Look for disconfirming evidence. Step back and consciously
enlarge your field of vision. How can you define your competi-
tive space differently? Where do you draw the lines in your
personal thinking, and how can you step over these lines peri-
odically? Are you too narrow either geographically or in focus-
ing on a specific discipline? If you can define more clearly the
inside of your field of vision, you can then begin to look outside
more systematically.

Avoid Cognitive Fixation. Just as you need to pay attention to
when you are paralyzed by too much information or too broad
a view, you also need to be wary of the problem of cognitive
fixation.

It can be dangerous to be too fixated. A pair of young lovers star-
ing into one another’s eyes across a romantic dinner, for exam-
ple, will be in grave danger in their self-absorption if they fail to
notice that the building is on fire. You need to be able to pull
back and take the larger view, or something may suddenly enter
your field of vision that you wish you had recognized earlier.

When you stare so intently at one point in space, or one partic-
ular problem, that your eyes glaze over, you have probably lost
your sense of perspective. There may be no formal warning
light for this problem, but if you pay attention, you can often
sense when you have reached this glazed-over state. Some-
times, your first reaction might be to focus even harder on the
problem at hand. The best response, however, might be to con-
sider stepping back. This is the time to zoom out.

Appreciate the Context. A brilliant environmental scientist
who was very concerned with energy conservation once was
touring a nuclear aircraft carrier with a respected admiral. As
they walked through the rows of churning motors and equip-
ment, the scientist was looking at the entire picture through
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his conservationist view. Partway through the tour, he turned
to the admiral and told him that the whole aircraft carrier
could be organized much more efficiently, saving a lot of
energy. The admiral turned a cold eye toward him and said: “I
have two nuclear reactors in the basement. Conserving power
is not a concern for me.”

The scientist had analyzed all the information around him and
reached a brilliant conclusion. But the conclusion was irrele-
vant, because he didn’t understand the context, as the admiral
did. The scientist was looking at the big picture, but he did not
fully appreciate the context of energy conservation on a
nuclear aircraft carrier.

The power of making a shift in context can be seen in Coca-
Cola’s colorful 1997 annual report that proclaimed “one billion
down” and “47 billion to go.” The report pointed out that even
though the company sold 1 billion servings of its products in
that year, there were still an estimated 47 billion servings of
other beverages consumed around the world (including water,
coffee and tea). Instead of defining its progress within the nar-
row confines of soft drinks, where it was engaged in a long-
standing ground war with archrival PepsiCo, the report
expanded the context to include all beverages. This view
immediately suggests a new set of opportunities for growth in a
mature market.

In business, you often see a manager who is wrestling with a
complex problem suddenly light up and say, “Ah, I see, it is a
marketing problem.” Or maybe it is a “pricing problem” or an
“operations problem.” Depending on the specific manager’s
courage and predilection, it will very often be a problem that is
directly within her realm of expertise (I can save the day) or
completely outside it (it is not my problem). This recognition
is the ability to match the problem to a specific context.

What is the context of the current decision you are making?
What assumptions have you made about the context, and how
do these need to be challenged?

Step Out of the Stream. It is impossible to swim forever with-
out taking a rest. You need to step out of the information
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stream periodically and create space for reflection. You also
need to be aware of times when you are drowning in informa-
tion. At such times you may be tempted to swim faster, but you
may be better off stepping out of the stream instead of stepping
up your pace.

How can you set aside time during the day or the week for con-
templating and thinking more broadly? How can you periodi-
cally step out of the stream of data and information to reflect
upon it?

Use Multiple Approaches. You can ensure a broader context
by using multiple approaches. You need to develop multiple
sources of information and use different analytical methods to
validate your information. This process allows you to see the
same issue from multiple perspectives, giving you more con-
text for making sense (as long as these multiple perspectives
don’t add too much to the confusion). You can cultivate multi-
ple perspectives by bringing diverse groups of people to the
table or by synthesizing diverse studies into clear and coherent
empirical generalizations.

What are the current approaches you are using to understand
the world? How can you add to them so that you can use mul-
tiple perspectives to broaden your thinking?

Collaborate with Others. It is difficult for individuals to hold
all the relevant information or to create their own context. Tra-
ditionally, newspaper editors, TV news anchors and other
“talking heads” or “wonks” have provided value by their efforts
to sort through the plethora of information and provide struc-
ture and interpretation. This worked reasonably well in the
past when life was “simpler.” Today, it is well nigh impossible
for even the most frenetic information junky to comprehend
and interpret all there is to know in the world. Even within
specific disciplines of science, it is proving difficult for special-
ists to talk to each other.

Through collaboration technology, individuals can now con-
template making sense of specific things and sharing this with
others. This process is already well in hand on the Web, where
vast numbers of people have formed innumerable interest
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groups and work together to interpret new developments or
events. These groupings tend to share a common mental model
set, so that cooperation is possible. They range from the con-
spiracy theorists all the way through to groups dedicated to
helping each other handle difficult and esoteric diseases such
as trigeminal neuralgia.

Within these communities there exist “thought leaders” who
exhibit particular competence or wisdom and garner a follow-
ing. The emergence of this global phenomenon is starting to
help both communities and individuals make better sense of
the world. Indeed it is not only “making sense” that occurs but
also “taking action.” Today we see action groups able to initiate
global demonstrations on specific issues of concern. A set of
bloggers (web log authors) drew attention to the racist com-
ments of Trent Lott that led to his fall from power. Of course
this same process permits the emergence of global fads, urban
legends and damaging rumors.

Sometimes you can look to thought leaders to help make sense
of the information. When you find reliable guides, editors,
sages, or mentors, they can help you process these vast flows
of data to fit into your mental models, so that you can act upon
it. Given the incredible reach of modern technology, they can
gain an enormous influence and increasingly shape percep-
tions. You, of course, need to be open to their ideas and new
ways of looking at the world, but avoid becoming locked into
their models.

Sometimes, instead of putting your trust in individuals, you
can create platforms for sharing collective knowledge. A com-
munity of people with shared mental models can come
together and work on making sense of things, as in the Wikipe-
dia or Open Directory Project discussed earlier. There are also
more structured communities such as the Wharton Fellows
program, an ongoing decision support network of executives
around the world that combines formal programs with access
to a network of Fellows, faculty and other experts.
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EXTREME THINKING: SIMULTANEOUS ZOOMING IN AND OUT

While we have presented the process of zooming in and out as
sequential, which is the way it usually must be done by an indi-
vidual, zooming in and out could be more simultaneous, particu-
larly when two or more people are working together. A powerful
innovation in computer programming shows the possibilities.

One of the core practices of “Extreme Programming” (or XP)!! is
“pair programming,” in which two programmers work together at
the same computer to create software. The key is the definition of
tasks for each programmer. One person, the “driver,” is zoomed
in on the details of the development of the code, while the other,
the “navigator,” is zoomed out, looking at the big picture as the
programming is moving forward. This helps avoid the problems of
well-written code that misses the bigger picture or becomes
detached from user needs.

The entire XP approach is beyond the scope of this book, but it
offers a powerful model for the process of zooming in and out.
Suppose, for example, that an organization developed a paired
approach to strategy development. Instead of periodic retreats to
zoom out and look at the big picture, separated by stretches of
operational zooming in, one person would keep an eye on the big
picture while the other would drive the operational progress. We
see this informally with the Office of the President or the separa-
tion between the CEO and COO, but roles are not always so
clearly defined as “navigator” and “driver,” and they often have
clearly demarcated responsibilities. Extreme Programmers also
have a way to build perspective and their working relationship:
they exchange roles.

On the face of it, the “pair programming” approach appears to be
highly inefficient, sending two people to do the job of one, but
proponents say it produces significantly better software more
quickly. It does this by avoiding the big-picture errors that so
often slow down a software project. Among the well-known com-
panies using XP methods are Ford Motor Company, Daimler
Chrysler, UBS and First Union National Bank.
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How can you create roles in your organization of “navigating” and
“driving” through the complexities of your decisions? How can
you think differently about your own approaches to these tasks?

AN APPLICATION: DO YOU WANT FRIES WITH THAT?

Suppose you've read about that Swedish study mentioned at the
opening of this chapter, which says French fries and other foods
are carcinogenic. You now need to decide how to act upon this
information. Should you change your view of these foods? Should
you change your diet and behavior? Should you cut back? Elimi-
nate them?

In this case, since you are presented with a specific piece of infor-
mation that might challenge your current model, you might begin
by zooming in:

Engage in rigorous analysis. Look a little deeper at the
assumptions underlying the analysis and the disclaimers in the
original research that may have been lost in the media. What is
the strength of this study? How many subjects were involved
over what periods? Should you believe it or wait for more
information?

Avoid paralysis. When people see conflicting health studies,
they sometimes throw up their hands and assume they can’t
trust anything. This mistake allows them to reject other stud-
ies that could save their lives. They throw out the baby with
the bathwater. By examining the specific information at hand,
you can avoid the paralysis of focusing too broadly.

Classify. You need to see how this piece of information relates
to other information. What other research has been done in
this area, and what does it show? If you classify this as a pre-
liminary study, you will likely give it less weight than longer-
term studies and insights based on multiple reference points.
You might classify this as an interesting study to watch but
decide it doesn’t warrant a change in diet.
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You then might want to zoom out to consider the broader context:

m Collaborate or use guides. You could consult your own doc-
tor or a nutritionist to assess the research. You also could turn
to respected online sources or news sources to evaluate the
strengths of the claims, or to friends or colleagues. You could
look at the actual studies in more detail to see what they repre-
sent and assess the quality of the news sources reporting them.

m Understand your perspective. You could consider your own
point of view on the issue. Are you someone who typically sus-
pects scientific studies reported in the press and so might tend
to discount the results of such a study? Are you predisposed
toward organic and whole foods, so that you might tend to give
too much credibility to a study that is in sympathy with your
view? What are your own biases that affect how you process
this information?

m Consider the context. Next, you need to consider the broader
context. What are the other risks you face from your food, and
how does this risk stack up? Is it more dangerous to get behind
the wheel of your car to drive to the fast-food restaurant than it
is to consume the French fries? How much time do you have to
devote to considering your diet, given all the other things you
need to think about?

At the end of this process, you need to zoom back in and act (or
decide on a course of inaction). You can decide to wait for more
evidence before changing your diet, or you can change your diet
immediately to be on the safe side, avoiding suspect foods. But if
you stop eating altogether until you sort out the research, you
could starve to death before getting a satisfying answer. You need
to make a decision quickly.

ZOOMING

The pace of information shows no signs of slowing down. It comes
in an amazing variety of types from an amazing variety of global
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sources. Without a process for addressing it, you may become
overwhelmed and then ignore most of it. Or you may focus on
some familiar part of the landscape and ignore the rest. Both of
these approaches have dangers.

By zooming in and out, you can gain a better understanding of
the context and the specific information you need in order to act.
You can see the piece of cheese and recognize that it is sitting in
the middle of a trap. Both perspectives are needed to make effec-
tive decisions, particularly in a world of relentless information
flows and great uncertainty and complexity.

Cultivate a process of zooming in and out as you look at any given
challenge. Learn to recognize and be aware of when your vision is
pulled back and focused so you can consciously change your focal
point. Don’t be afraid to jump out of the stream when necessary
to take a needed step back, or to plunge into a particular detail to
get the specific knowledge you need in order to act. Think about
ways to establish a team for a “pair programming” approach, so
you can engage in zooming in and zooming out simultaneously.
By means of this process, you can see where you are going and
the path to get there.

m In what areas of your life, personal or professional, are you
overwhelmed with information? How can you zoom out to look at

the broader context?

m In what areas of your life are you limited by too broad a perspective?

How can you zoom in to examine the details more closely?

m How can you create routines and structures in your daily life and in

your organization to encourage this process of zooming in and
zooming out? Can you designate some parts of the organization to
zoom in and others to take the big-picture role of navigation?

m Pay attention to your own feelings. When are you suffering
indigestion from too much data? When are you feeling hungry
because you don’t have enough information? What do you need to
do to respond to these feelings?
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ENGAGE IN R&D OF THE MIND

All life is an experiment. The more experiments you make, the better.

—Ralph Waldo Emerson

Your brake pedal sinks to the floor.

You are in an old car at the top of a bridge across a large river. Ahead, at the
end of a steep descent, is a line of cars at a tollbooth. You push the brake
pedal, and nothing happens.

Up until this moment, when you pushed the pedal, your car slowed. Now the
pedal is on the floor and your speed is unaffected. You have only seconds to
figure out what is wrong and do something about it before you slam into the
cars at the tollbooth.

What is going on here? Is your brake line broken? Are you out of brake fluid?
You make a quick experiment. You pump the pedal a few times—and the
brakes come back. What a relief!

But will they work next time you need them?

You continue on, with one hand on the emergency brake, ready to use this
crude alternative model if necessary to stop your car. You put a bit more room
between you and the car ahead to give you more space to experiment. Each
time you try to brake, your foot sinks to the floor without effect, but after a few
pumps, the brakes come back. Slowly you make your way to a service station.

Their diagnosis is that the seals in your master cylinder have given out. No
fluid has been lost, but the pressure is no longer transferred from the pedal
to the brakes without pumping.

121
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Even before your old models begin to show signs of failing, you need to
experiment with new ones. You need to test and understand the new reality
of your situation and come up with effective models to deal with it. Unlike
most scientific experiments, this process doesn’t occur in laboratory
conditions. Your experiments are conducted in the messy, real-world
situations where you must continue to take action even as you experiment.

How can you become more conscious of this process so you can conduct
ongoing experiments without taking your hands off the wheel or your eyes off
the road? How can you derive the most understanding from the experiments
you do conduct? This chapter explores the process of “R&D of the mind” by
which new models are discovered, tested and refined.

Adopting a new mental model is often envisioned as a leap to a
new way of thinking, a sudden conversion or flashing break-
through. But as master experimenter Thomas Edison has
observed, genius is only 1 percent “inspiration.” The other 99
percent is “perspiration.” The perspiration is the hard work of
experimentation, trying new things and seeing if they work. It is
the relentless pursuit of knowledge by testing new ideas and
approaches.

Experimentation is seen in the thousands of materials that Edi-
son tested for filaments in developing the first practical incandes-
cent light bulb. He tried metals and fibers from all over the world
before settling on carbonized sewing thread to create a bulb that
would burn for 40 hours and illuminate Menlo Park. He then
developed the electrical infrastructure that was needed to gener-
ate and transmit electricity.

This was where his openness to new ideas broke down. He
became a fierce proponent of direct current (DC), battling the
competing model of alternating current (AC). The latter model
ultimately proved to be the more effective, but it needed to over-
come Edison’s opposition. Through the experiments of others,
the AC model was proven to be superior and became dominant.
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Experimentation is not just a plodding process of testing and dis-
covery. It is also the creative identification of new questions and
hypotheses, the establishment of new spaces or the recognition of
the value of serendipitous observations that take us in new direc-
tions. It is also the creative leap of establishing something new,
like Edison’s development of the phonograph.

Adjusting and adopting new mental models is like sailing a boat.
As conditions change, we need to raise and lower our sails and
change direction to make the best use of the shifting wind and
currents. It is a dynamic and ongoing process, not a one-shot
shift. There are broader changes we can make, such as changing
the design of the ship—or our models—but once we are on the
open seas, the process is a set of tactics for testing and adjusting
to the current situation in which we find ourselves.

THE NEED FOR EXPERIMENTS

In the course of our childhood, our parents and teachers give us
mental models to view the world by. We are constantly experi-
menting with these models. We are told not to lie, but what hap-
pens if we do lie? We are told to stay on the sidewalk and pay
attention to our teachers, but we might test these instructions
before accepting them. Children very often share their parents’
views of politics and religion until they reach adolescence or
adulthood, when they begin to question these models. As we grow
up, we absorb additional models from our schools, work and cul-
ture. We are given social norms and expectations for work, family
and conduct. We also learn formal approaches such as scientific
method and then test their effectiveness.

Some people continue to test these models on an ongoing basis.
This is particularly important when we are engaged in creating
revolutionary product breakthroughs, such as Edison’s inven-
tions, or we are adapting to a changing environment. We also
need to engage in more experimentation if others are experi-
menting and are developing a better set of models. A candle-
maker in Edison’s time would have done well to pay close
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attention to his experiments. In this process of experimenting, we
create the opportunity to recognize new models that might work
better for a particular situation.

There is a Darwinian evolution to mental models. We try new
approaches, and the successful models emerge. Once their suc-
cess is evident, they become widely adopted. Early pioneers of
the total-quality movement succeeded in improving processes
and products, leading to the wide adoption of their approaches.
Early users of computers showed the power of these machines in
business, and then they were widely adopted. Over the past few
decades, we have experimented with a wide range of models for
structuring relationships and families—creating diverse alterna-
tives to the traditional model of marriage and children.

Individuals experiment with various diets and note the empirical
results before sticking with them or moving on to others. These
experiences are usually set up as experiments. First we are drawn
to the diet by empirical studies (such as those produced by Dr.
Atkins), anecdotal evidence (“Sally lost 20 pounds in three weeks
on this new diet”), or recommendations by friends or physicians.
Then we conduct our own experiments with the diet to see
whether this model works for us. We measure our weight at the
beginning and we step on the scale through the course of the diet,
noting improvement. We accept or reject the diet based on this
personal experimentation.

An inherent problem with these individual experiments is that
they lack a control. We don’t know what our experience would
have been if we had not gone on the diet or we had tried another
diet. Thus, how can we know whether diet X is actually best for us?

If we fail to engage in these continuous experiments, we may find
ourselves in a painful situation or suffer the traumatic failure of
our current model. If we do not periodically test the strength of
our relationships, we might be surprised by the sudden failure of
a marriage. If we don’t experiment with new ideas and pay atten-
tion to the feedback from peers and supervisors at work, we may
find ourselves out of a job. We need to test the relevance of our
current models and assess the efficacy of potential new ones.
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This is done through a process of R&D (research and develop-
ment) of the mind.

CONDUCTING COGNITIVE R&D

We all are familiar with the process of experimentation in the lab-
oratory. What is the process at the personal level? Is it one big
experiment or a series of little experiments?

This R&D approach is to regard the external world as not totally
understood and constantly changing. Our mental models are
treated as hypotheses. We need to either confirm the value of our
existing mental models or to postulate new ones and carry out
experiments to validate them. Either way, the external world is
always regarded as an experiment. When things are not quite
right, experiments or “probes” are sent out to investigate. This
approach should not create an excuse for constant uncertainty
or doubt or paralyze our ability to make decisions. It is the basis
for remaining aligned to the reality of our world in order to main-
tain our competitive position. And experiments are a way to
establish causality.

We can take three approaches to experimentation:

m Planned Experiments. From our scientific training, this is
what we usually think of when we discuss experimentation—a
controlled and sharply defined study. We develop a hypothesis,
design an experiment to test that hypothesis and then analyze
the results to see whether they confirm or disconfirm the
hypothesis. We begin to develop new understanding that might
suggest a new hypothesis or further testing of the existing one.
This method turns random experiences into systematic learn-
ing, but the experiments are often quite difficult and expensive
to conduct effectively unless we have an environment in which
we can control many of the variables.

m Natural Experiments. We can learn from natural experiments
through the same discipline, but even more care is needed.
Everyday life generates vast amounts of data, but we ignore or
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dispose of most of what we see or experience (except, of
course, for Funes the Memorious, discussed in the preceding
chapter, who remembered everything). Natural experiments go
on around us continuously, although we seldom view them as
such. If we adjust our viewpoint and regard them as natural
experiments, we can exploit them by developing theories to
explain events going on around us and then examine how
things work out. The surrounding world may not have the con-
trolled structure of a formal scientific experiment, but it can
serve as an effective learning laboratory.

m Adaptive Experimentation. The third approach, which can
be used in conjunction with the other two, is to ensure that the
process of experimentation is ongoing. As each experiment is
completed and assessed, the hypothesis is adjusted as needed,
and then the next experiment begins. Experimentation is not a
one-time activity but rather a continuous process of trial and
adjustment and a commitment to continue with the results.

We are beginning to see a major natural, ongoing experiment all
around the world concerning the much-forecasted convergence
of the personal computer industry and entertainment. An early
example is the introduction of PCs that, by addition of a remote
control to the traditional keyboard and mouse, operate like tele-
visions. The hypothesis may be that the PC has run out of gas in
its current form and that the market is finally ripe for conver-
gence between the computer and television. The exact evolution
and convergence of the two machines, and others, depends upon
both technological changes and consumer behavior. Since no one
knows the exact direction or timing of the technology, companies
experiment with different combinations. Microsoft became
involved in cable networks such as CNBC to experiment with
content. Sony moved into computing and entertainment content.
Companies such as Hewlett-Packard continue to develop new
equipment to test whether the long-awaited convergence has
arrived. The hypothesis might still be proven false, as it has been
in years past, but experimentation continues with this new men-
tal model for computing and entertainment.
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Not every technological breakthrough represents a new mental
model, but these technological changes offer opportunities to
experiment with new models for thinking about our personal lives
and business opportunities.

Making a Leap

Sometimes we need to make a dramatic transformation, but it
helps if we can do it as a result of careful experimentation with
new models. IBM switched its focus from equipment to services,
but the shift was undertaken via cautious experimentation.

In contrast, Monsanto’s self-transformation from a chemical com-
pany to a “life sciences” company was based on extensive experi-
mentation with the science involved but perhaps not enough
experimentation with society’s acceptance of the model itself. As
it staked its future on genetically modified foods, it encountered
more intense opposition than expected in Europe and other parts
of the world. Opponents rejected this new mental model of agri-
culture. In their view, the techniques of manufacturing according
to a genetic blueprint and using seeds as intellectual property
were dangerous manipulations of the natural environment with
totally unknown consequences.

Because what was involved was more a bet-the-company proposi-
tion than a small experiment, essentially staking the company’s
fortunes on the hypothesis that genetically modified foods would
be well received, failure of the hypothesis was expensive. Opposi-
tion was so strong, in fact, that leaders in Zambia refused to
accept the genetically modified foods for their starving popula-
tions, even though Americans had those same foods for breakfast
every morning. Monsanto learned a lesson about public reaction
at a high cost, because it had made such a strong commitment.
There was a disconnect between the scientific community’s view
of the new technology (a major breakthrough with great benefits
in reducing pesticide use and improving harvests) and the
broader public’s view (a dangerous experiment that could lead to
unforeseen negative consequences).
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Challenges of Experimentation

A challenge in all experimentation, but particularly in more per-
sonal experiments, is to avoid the many biases that creep into our
judgment about what happened. Our experiments with mental
models usually do not occur in the context of pristine laboratory
conditions. There are rarely opportunities to create double-blind
studies with statistically significant populations. Accordingly, a
variety of biases may develop, which we need to guard against as
best we can:

m A short-term bias. Diets exemplify a weakness of all experi-
ments. A difficulty in assessing the results of our experiments
with diets—in personal or even in scientific medical studies—
is assessing the long-term impact. Many diets produce a short-
term improvement, which can be quickly lost as the individual
loses interest. We need to take action in the short term, so it is
not always possible to make a thorough assessment before
moving ahead. But if there is background material from others
on long-term implications of different models, we should try to
find it. We should also do “thought experiments” to think
through possible long-term implications of a particular model
or approach. We might not have empirical evidence that a par-
ticular diet might result in recidivism in the long term, but we
may be able to see that diets in general have this outcome.
Then we can be much more critical in assessing the impact of
the particular diet and the likelihood that it might suffer from a
similar weakness. In general, a short-term view of experiments
leads to an attempt at optimizing things for immediate
rewards. This works well when things do not change, but when
we increasingly optimize, we tend to reduce our flexibility for
handling future change.

m Lack of appropriate controls on variables. Without appro-
priate controls on the variables of the experiment, other fac-
tors can affect outcomes and undermine the results. For
example, there is the famous “Hawthorne effect” that experi-
menters found when testing the impact of lighting and other
environmental conditions on factory workers. While improved
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employee productivity appeared to result from these changes
in the environment, researchers concluded that it could be
attributed to the extra attention the workers received during
the study. With this in mind, researchers performing medical
studies use a control group who are given placebos (or sub-
jected to some other control), in order to take account of the
effect that merely receiving a pill, with its implicit suggestions
of benefit, can have upon the condition being studied, regard-
less of whether the pill contains medication or only sugar. Sim-
ilar biases may creep into customer-satisfaction surveys of
purchasers of new cars, where the experience of being asked
about their purchase satisfaction actually improves the cus-
tomers’ satisfaction.

m Losing detachment from results. 1t is very difficult to main-
tain an unbiased perspective. We often carry out experiments
to prove a point, and we may shape things to make that point.
For our R&D to be valuable, we need to be willing to detach
ourselves from the results and take a cold look at the data,
even when it makes us uncomfortable. If we can’t do this pub-
licly, because we have a particular position we want to advance
in the world, we should at least cultivate the ability to do it pri-
vately. Only in this way will we be able to see the true implica-
tions of the experiments we conduct.

When to Experiment: Weighing the Costs
and Returns of Cognitive R&D

Adaptive experimentation requires time and energy. We cannot
always be experimenting. If experimentation occurs aside from
the action, it takes time and attention away from it. A passenger
jet pilot who spends all his time in a simulator may be ready for
anything but will make little productive contribution to his com-
pany. On the other hand, there are limits to how much we can
experiment while engaged in life. A passenger jet pilot who is con-
stantly experimenting in the cockpit with new ways of flying the
plane will end up with angry passengers or even a crashed plane.
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An executive who dabbles in many small business ventures or
continual reinvention might lose focus on her existing business. A
person who is constantly trying out new relationships won’t be
able to settle down into one stable relationship and develop it. A
dieter who is always trying out the latest fad will expend dollars
and time reading books and implementing new plans that might
be better invested in exercise.

Experiments exact a cost in time, attention and physical
resources. For cognitive or thought experiments, the primary
cost is reckoned in time and attention. Experiments of other
kinds require some commitment of staffing, funds and other
resources to test a particular hypothesis. The point of doing an
experiment is to keep these commitments small; but they can
still be significant, especially when several experiments are
undertaken. And no matter how small the commitment to the
experiment, such investments in learning still detract from
investments in operating under the current model.

How much time and energy should we devote to experimentation?
Experimenting is not our only task. We have a life to live or a busi-
ness to run. If we don’t experiment at all, we may end up doing the
wrong job very efficiently. If we experiment too much, we may not
have time to do the job at all. We need to find the balance between
performance and learning, between operations and R&D.

A conscious effort to devote a certain portion of resources to
“cognitive R&D” can help ensure that we are at least thinking
about our models and how they might be changed. Our choices
about investing in monitoring, experimenting and developing new
models will depend in large part on the importance of the deci-
sions that face us or our organization and the risks of ending up
with the wrong model. It is a complex calculus depending on a
number of factors:

m The importance of the decision. Some decisions, like high-
involvement consumer purchases, require a lot of research and
attention. When consumers buy a car, they spend hours, days
and weeks looking at models, conducting experimental test
drives, and reading reports on various models and manufactur-
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ers. They are willing to invest this time because it is a high-
involvement decision. In contrast, most supermarket custom-
ers don’t spend more than a few seconds thinking about low-
involvement purchases such as the choice of a roll of paper
towels. Often they won’t think about it at all, merely repeating
the same decision they made the last time. But if they pay a lit-
tle more attention to the environment, they may notice that
another brand is on sale and experiment with that brand.

m The situation. The situation we are in also affects the signifi-
cance of a particular mental model. While we may spend less
than a second selecting a soup for dinner at the grocery store,
we might spend much more time if we were packing it for a
trek up Everest. Similarly, if the situation makes the mindset
important, we need to spend more time getting it right and
more time exploring different models. We need to be aware
when our external situation changes in ways that increase the
risks of our mindsets. This is a signal that we may need to pay
more attention to models we have accepted automatically.

m The utility of simpler approaches. When is a merely ade-
quate mental model enough? Newtonian physics, despite its
limitation at the extremes, works reasonably well in explaining
simple mechanics, without introducing the complexity of
quantum physics. To find out quickly what will result when a
car slams into a wall at high speed or a bowling ball is dropped
from a roof, Newton’s theories will serve pretty well and often
will be more efficient.

At times we will naturally put additional energy into challenging
our old mindsets or developing new ones—especially in fast-
changing environments. Similarly, in our personal life, when we
reach turning points such as the loss of a job or marriage, we will
spend more time thinking about models and experimenting with
alternatives.

Of course, this argument is based on the assumption that invest-
ing in cognitive R&D is a zero-sum game. In fact, not all experi-
ments detract from our ability to focus on current actions. We
might be able to live our lives as one big experiment, observing
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and learning while we continue to act. We can take the same
route to work but pay more attention to the signs along the way.
We can listen to a book on tape and learn about some new disci-
pline while still making the same trip into the office. We can use a
computerized trip planner to explore alternate routes in a much
more focused way, so that a small investment in new thinking
might lead to a much better route. In this way, we minimize the
cost of experimentation and increase our ability to experiment.

INTO THE LABORATORY

How can you apply this process of adaptive experimentation to
the personal and professional challenges facing you? Ilere are
some approaches that can promote ongoing experimentation and
learning:

m Conduct post mortems. A common practice among surgeons
is to assemble as a team once a week to discuss any complica-
tions or negative outcomes from their surgeries during the
week. The chief surgeon and senior faculty are present and can
offer insights on what went wrong and what lessons can be
learned. Similarly, military leaders conduct “after-action
reviews” to improve strategies and tactics. Professional football
players watch videos of their past games to improve their play
and understand why the crucial ball got away. By creating a
regular time for studying these challenges and mistakes, these
teams increase their learning from the natural experiments
that occur in the course of their work. How often do you spend
time understanding a lost contract or failed initiative? There
are many opportunities to look at the charts or watch the video
to create “backward looking” experiments. If you pretend that
the initiative you just implemented was an experiment, what
can you learn from it about the design of the experiment or
your hypotheses?

m Use simulations. One way to gain experience without the cost
in time and money that usually accompanies the process of
making mistakes is through well-designed simulations. Simula-
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tions allow the participants to live through a certain experience
and learn from it. The simulation—whether it is a simulated
trading floor, a flight simulator or a war game—can help you
develop a better understanding of the actual challenges you
might face. While formal computer-based simulations or war
games can be quite complex and expensive, simulations can
also be done much more informally through “thought experi-
ments” or role playing. Role playing, which can be used to test
approaches and work out difficult interpersonal interactions,
requires only one or two additional willing players (or even sev-
eral chairs with a single player taking on all the parts). Thought
experiments are even less complex to orchestrate, since they
occur entirely in the head, as you envision taking a given action
and then think through the consequences and outcomes. These
simulations can push to the extremes of experience, packing a
lot of challenges together and exploring possibilities that it
might take many years to encounter in real life. In addition, by
removing the severe consequences while still providing feed-
back on your actions, they can offer a chance to step back and
look at the process as it unfolds, leading to a more scientific
approach and analysis of your own mental models and actions.
You can test them without the risks that are often involved in
such experiments in the real world.

Study natural experiments. The U.S. Army gained powerful
insights on tactical strategy from a free online computer game
that was initially designed as a recruiting tool. It turned out to
be a fascinating platform for a set of natural experiments on
military strategy. Young players would go through a virtual
boot camp and then be sent out on a variety of missions. The
game’s usefulness went beyond gauging the reflexes, resource-
fulness and strategic thinking of potential recruits. Army strat-
egists realized that when the pool of players had completed
100 million sorties, this archive of virtual experience offered a
tremendous laboratory for studying new tactics and
approaches. Looking at the unconventional strategies of suc-
cessful players offered a window into unexpected maneuvers
and approaches that might be applied in the field. What began
with a game imitating life ended up with life imitating the



THE POWER OF IMPOSSIBLE THINKING

game. To take advantage of such experiments, pay attention to
those that may be going on around you and study them from
new angles.!

Treat the current model as a hypothesis. See your current
model for what it is, a model, rather than treating it as reality.
View the decision you are about to make as an experiment and
ask yourself: What are you hoping to learn from it? What
hypothesis are you testing? Can you put mechanisms or
review processes in place to monitor results and learn? The
more you can think of your personal understanding as a
hypothesis about reality rather than reality itself, the more you
can free your thinking to engage in experimentation. If you
look at your models as hypotheses, you will be better able to
test them and to modify them. You need to be aware of your
own biases in this process and try to adjust and compensate for
them. lan MacMillan and Rita Gunther McGrath present a sys-
tematic process of planning for new ventures in which compa-
nies actively identify their assumptions and test them along
the way. This process of “Discovery-Driven Planning,” using
tools such as a “reverse income statement,” make more
explicit the vague hypotheses that are often embedded in busi-
ness plans and allow business leaders to test them along the
way to recognize when the results of the experiment no longer
fit the initial hypothesis.?

Make a time and space for experimentation. Often the pro-
cess of experimentation is lost in the rush of business. On a
personal level, set aside a part of your time to try new things
and explore new ideas. On a professional level, find time for
thinking creatively about how you see the world and exploring
the meaning of your experiences. This could be a morning
walk or even a car ride home from the office. You might even
consider creating a space for this kind of thinking. For some, it
might be a home office where you have the “equipment” you
need to engage in experimentation (uninterrupted space,
diverse resources for inspiration, etc.), a library or a local cof-
fee shop where the stimulation of new ideas and activity can
lead to original thinking. If you don’t consciously create this
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time and space, the demands of day-to-day activity will tend to
work against the process of experimentation.

m Make a conscious commitment. In addition to setting aside a
general time and place for experiments, it also can be helpful
to make a specific commitment to experimenting, in the same
way that companies allocate a certain percentage of their bud-
gets to R&D. In coming up with a specific percentage of your
time that should be ideally devoted to experiments, you need
to consider the nature of your work and environment, as dis-
cussed above. Companies such as 3M allow employees to
devote a percentage of their time to exploring their own origi-
nal ideas. There may be times in your life or in the develop-
ment of your organization when you will invest more or less in
this R&D. Young children are engaged in constant experi-
ments. As you finish school and reach maturity, an increas-
ingly smaller portion of your time is generally devoted to
cognitive R&D. At this point, you might consider making a
conscious effort to increase your experimentation. If you think
carefully about how much time and energy you should ideally
allocate, it is more likely that you will actually take the time to
engage in experimentation.

Whatever the percentage, you need to invest some portion of
your time and resources in this cognitive R&D, or you will fail
to see when your old models are not working or when new
ones might be needed. When you don’t do this ongoing work,
you are much more likely to face catastrophic failures of your
old models or leap into catastrophic failures by embracing new
models that don’t live up to their promise.

m Collaborate with others. Experimentation doesn’t occur in a
vacuum. You can learn by studying the experiments of others
and by sharing your challenges and results with others. Are
others experiencing the same results with their experiments,
or have they had a very different experience? The post-mor-
tem, discussed above, is one process for this collaboration in
focusing on specific mistakes or concerns. A broader approach
is to develop communities of practice with others who are
engaged in addressing similar concerns or areas of interest.
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Ideally, these communities should represent diverse view-
points, so you can constantly test your assumptions and
results against very different perspectives. The communities
should also have a mindset of experimentation rather than a
rigid and static view of the world.

LIFE AS A LABORATORY: CONTINUOUS ADAPTIVE
EXPERIMENTATION

Cultivate the practice of experimentation in your life. When you
read about companies in the media, ask yourself about the men-
tal models that drove their decisions. What can you learn from
these experiments? What mental models do commentators use to
understand what happened? What would you do in their situa-
tion? Then watch the same companies over time and consider
the outcomes. Were you able to make sense of things? If so, why?
If not, why not?

This can be an important way to hone your mental-model skills
and develop an attitude of experimentation. You might even keep
a lab book or journal of insights from these experiments. Then do
the same thing with a troublesome issue in your personal or busi-
ness life. Systematically hypothesize new mental models or
solicit them from others. What happens when you apply these
models to the challenge? We'll explore the possibilities for this
kind of work in more detail in Chapter 12.

With practice, the process of experimenting with new mental
models and approaches will become second nature. It will
become part of the way you address every new problem or situa-
tion you encounter. It will be the way you analyze the informa-
tion that comes through. It will become a part of your intuition
about addressing problems and making sense of the world.

At the same time, be careful not to become a prisoner of your
approach to experimentation—like the scientist who tries to
apply scientific method to the choice of a romantic partner. This
is an experiment that probably has a high likelihood of failure,
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but a person who is dogmatically committed to applying the sci-
entific process may not even be able to see the failure. Be aware
of the process of experimentation, and experiment with your
approaches. As part of your adaptive experimentation, experi-
ment with experimentation itself. Be careful not to become too
set in your ways of experimenting. Continue to challenge both
your understanding and the approaches you use to gain it.

m What natural “experiments” are going on around you, and how can
you create hypotheses that will allow you to learn from them?

m Think of a recent failure. How can you conduct a post-mortem to
learn from this experience?

m How can you design new experiments to test the limits of your
model or gain new insights that might suggest a new mental model?

m How do you capture the learning from these experiments and share
it with others?

m When your hypotheses are confirmed or disproved by your
experiments, how do you build on this knowledge to generate the
next set of hypotheses and experiments?

ENDNOTES
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DISMANTLE THE OLD ORDER

If you have built castles in the air, your work need not be lost;
that is where they should be. Now put the foundations under them.

—Henry David Thoreau

] You want to give up smoking.

The only problem is that your whole life is built around it. You can get a patch
to take care of the nicotine cravings, but what about your usual 10 a.m.
cigarette break, talking with fellows smokers outside the building? You also
have the cigarette in the car on the way to the office and one on the way
home—the perfect end to your day. You walk into the store where you buy
your cigarettes and always receive a warm greeting from the cashier. You
have built an entire routine around cigarettes, and giving them up really
means giving up a big part of your life.

Like the military systems and nuclear weapons built up during the Cold War,
we build an infrastructure of processes and investments to support a given
mental model, and these become very hard to dismantle. These skeletons of
the old order tend to make it hard for us to change—even when we have a
desire and capacity to change our mental models. We know we’d like to quit,
but we still reach for another cigarette. How can we recognize and overcome
these commitments to the past? Can we beat swords into plowshares? This
chapter examines the challenges of dismantling the old order and strategies
for addressing them.
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Ozzie and Harriet may be fiction, but they represented a mental
model about work and family life in the 1950s that was widely
held, if less widely practiced. The father went to work, the
mother took care of the home and child rearing. Supper was on
the table in the evening when Ozzie walked in the door. This
model saw the father committing to a career with a particular
company, working to pay for a home and support a family, and
saving for retirement. Even as this picture began to unravel, the
model endured.

Women were stifled by this narrow definition of roles, and men
began to find it unfulfilling, particularly as the idea of a job for life
at a large corporation began to erode. As they began to change
their models of the family, people found that it was not as simple
as waking up in the morning with a new mental model. Every-
thing about their marriages and work was built around this
model. Relationships, routines, processes, investments and the
legal system had all been shaped by it. A bridal and wedding
industry was built around it. Company benefits were designed for
it. The model for relationships could not be changed without
altering the infrastructure and processes that supported them.

In some cases, couples were able to change their models of work
and family without completely abandoning their past relation-
ships. At other times, changing the model required going through
the painful process of breaking up the old and trying to reestab-
lish a new life based on a new model. Some people began to
change the model of their work and family life without recogniz-
ing the shock waves that would result, and they were surprised
when their lives unraveled as a result.

When we change our models, we need to pay attention to the
world that we have already built around them. That world will
hold us back from changing our models, making it more difficult,
and the investments we made in that world need to be addressed
explicitly in changing models. We cannot ignore the infrastruc-
tures of the old order, so we need a well-thought-out process for
dismantling or repurposing them as we make our way from one
world view to another. If we are aware of this process, we have a
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better opportunity to make the implementation of a new model
much smoother—transforming our families or work life, for
example, rather than watching them self-destruct.

This chapter is about how to change fundamental and tightly held
mental models that have served us well in the past. We've looked
at how we develop new ways of seeing things, but how do we actu-
ally begin to bring them into our lives? What changes do we need
to make? What price will we need to pay? Are we willing? Do we
abandon everything, or can we salvage something?

PERSISTENCE OF MODELS

We are defined by our mental models, and giving them up means
giving up part of ourselves. We don’t like to give things up.
Behavioral psychologists have long recognized that people have
an aversion to loss that is not coldly rational. In simple experi-
ments where subjects are given the choice of buying or selling
mugs, the participants with the mugs (who are asked to give
them up) typically demand a price that is two or three times
higher than the price that those without the mugs are willing to
pay to purchase them.! It is the same mug. These are not family
heirlooms. Yet the desire to hold onto this “bird in the hand”
makes them more valuable if we lose them than if they are ours
to gain. We are predisposed to want to hold onto things, and this
goes for our mental models.

Added to this internal problem of loss aversion is a network of
external investments and relationships built around a given
model. A person contemplating a change is very likely sur-
rounded by a network of friends with perspectives and values that
are similar to, or at least compatible with, his own. He is perhaps
married to a spouse with similar views of the world and has
supervisors, employees, coworkers, friends and family who come
from similar backgrounds and reinforce the current model.

Our mental models are gated communities from which other
models are locked out. If we try to change our models, we realize
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that these gates we have constructed not only protect us from the
attack of foreign ideas, but also act as a cage that limits our ability
to change. Our mental models represent considerable value. Let-
ting go of these models will, in all likelihood, be traumatic. For
organizations or businesses, considerable infrastructure or
investment in such things as brands may be involved.

The pace of this change, and the infrastructure that supports the
current model, varies by individuals or organizations. For institu-
tions such as the Roman Catholic Church, the mental models
change every 1,000 years, so to speak, and consequently immuta-
ble structures have emerged—massive and permanent physical
structures such as cathedrals. It did not matter that it took hun-
dreds of years for great cathedrals to be built (and rebuilt, as was
Chartres). The Church had plenty of time. Similarly, its attitude
toward many social issues remains constant, despite massive
changes in society. The stability of the Church’s mental models—
its view of life and reality on Earth—has permitted long-term
investments in plant and organization. If the Church changed
basic theology every decade, this would be impossible. Its entire
infrastructure—including organization, people, processes, and
buildings—also makes it harder for the models to change.

While nations erect structures such as palaces that manifest a
permanent view of things, in many instances these structures
have been transformed for new purposes. The monarchy may
persist in many European nations, but is much more related to
decoration than to rule. The palaces of the kings are transformed
into museums that support culture without supporting the old
model of monarchy. Structures of the old order can be retained
but converted to use in support of a different mental model. Sim-
ilarly, in business, the power grid is being used to facilitate many
producers of electricity, former retail outlets are being converted
to new uses such as Starbucks’ cafes, and the Williams Company
converted miles of idle gas lines into conduits for fiber optics for
broadband communication (an idea that was initially successful
in the 1980s but ultimately fell victim to the problems of the
Internet and telecommunications industry).
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CHANGING MODELS: REVOLUTION OR EVOLUTION

Sometimes these changes can be sudden and dramatic, such as
Saul’s conversion on the road to Damascus (or Bill Gates’ about-
face on the Internet). Saul changed his mental model and com-
pletely transformed his life, overnight. While this is dramatic, we
hear little about how Saul’s family and work associates took the
news, but one might imagine that he shocked and alienated quite
a few people in the process of changing his life. In this case, the
acceptance of the new mental model is so dramatic, like a light-
ning strike, that the person’s old life crumbles and disappears.
This is a break with the old that obviously has a very high cost,
and if a modern-day Saul made such a shift without addressing
his existing relationships, he might find himself in divorce court,
financial ruin and out of work because of unfulfilled obligations of

his old life.

Other times, the shift in thinking is fundamental, but does not
require quite as dramatic a break with the past. Albert Einstein
was walking in Bern, Switzerland, when he suddenly had a shift
in his thinking that led to the Special Theory of Relativity. He
suddenly understood the problem and its solution. He was so
excited that when he met his colleague Besso the next day, Ein-
stein skipped his greetings and immediately announced to his
astonished friend that the solution had come to him: time was
not absolute, but was instead related to signal velocity.? This was
a truly revolutionary development and caused massive problems
for all the old mental models.

People may adopt new models by coming under the influence of a
charismatic leader or organization, which supplies a new mental
model as well as an infrastructure to support it. Cults often take
followers completely out of their old world and into the jungle,
where it is possible to create a whole world based upon the
leader’s particular view. There usually is a new infrastructure or
way of life to support the new belief system, whether it is joining
a cult or abandoning the world for a monastic life. Even the CEO
of a corporation has a set of perks such as private jets and assis-
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tants, creating an infrastructure that may be hard to live without
after retirement.

To accomplish conversions effectively, leaders recognize that
they need not only to change thinking but also to put the struc-
ture in place to change actions as well. Even positive changes
such as diet programs or an approach to life planning such as
Stephen Covey’s “7 IHabits” program are reinforced by group
meetings, software and day planners that allow people to reorga-
nize their lives around this new way of thinking.

While we tend to think about conversion in a religious context,
there are many similar examples. Enrolling in business school or
going through a corporate training program are efforts to impart a
new mindset to new converts and give them a different way of
looking at the world. Weight-loss programs and 12-step programs
such as Alcoholics Anonymous create structures of meetings,
mentors and other support systems to change behavior. Since
drinking is often a social behavior, such programs create new
social settings and relationships to reinforce the changed behavior.

Sometimes the only way to make way for the new model is to clear
away the infrastructure of the old, like a dilapidated building that
needs to be leveled before new construction can begin. (This
doesn’t mean you never ever use the model again, but that it
recedes into the background or is used in a different way, based on
a different infrastructure.) The breakdown of the old order can be
slow and gradual or it can be short and catastrophic, such as the
fall of the Berlin Wall and the demise of the Soviet Union. With
this collapse, the Cold War ended, and national leaders began
shaping new sets of relationships and models to take its place. Part
of this change was to shift the U.S. military focus from superpower
conflicts to efforts such as humanitarian policing and fighting
regional wars. With a network of military officers, all trained in the
old style of war, not to mention nuclear subs and ACBMs, chang-
ing mental models is a very slow and painful process.

Whatever path we take to implement and embrace a new model
in our lives, we almost always have to give something up, and this
“something” is usually much more than a way of thinking.
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SMOOTHING THE WAY TO A NEW ORDER

This conversion can be less traumatic if we take a systems
approach to carrying out change. The systems approach should
address complex factors that support the old order, such as the
individual needs of players and stakeholders, processes, structure
and infrastructure, resources and information, technology, incen-
tives and rewards, and culture. The process of dismantling must
also draw a clear line from the old order to the new.

How can you dismantle the old order and build the infrastructure
to support a new model? Among the approaches are:

m Recognise how expectations of others tie you to a given
model. Starbucks set a very aggressive growth trajectory of
expanding its stores from 6,000 to 10,000 worldwide in three
years. Because growth was such a strong part of its appeal to
investors, the company was locked into a pattern of growth by
the stock market. Given this focus, it had to create the infra-
structure to allow it to grow rapidly and move more aggres-
sively into international markets. The company could not
achieve this level of growth and penetration with its original
model of wholly owned stores, but needed to move to a joint-
venture model overseas. To fuel growth, it added more non-
beverage revenue streams such as wireless Internet access and
experiments with serving breakfast. It also allowed the use of
its brand in supermarkets and service stations where it had
much less control over quality, potentially eroding the brand
as it expanded its market. Starbucks had little choice but to
pursue such strategies to meet investor expectations, but is it a
good strategy to change its organization to allow more partner-
ships? Will Starbucks be able to maintain the quality and
integrity of this broader network? Could demographic shifts in
Generation X already be undermining the Starbucks’ model? If
so, will the company be able to change quickly enough?

Companies and individuals both have aspirations. When they
cannot meet their aspirations, they sometimes revise them
downward. On the other hand, sometimes the existing infra-
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structure and commitments don’t allow companies or individu-
als to adjust downward, as was the case of Starbucks. This is
also the case with children held to the expectations of their
parents, or managers held to expectations in a company or cit-
izens held to the expectations of society. Companies and indi-
viduals can then become prisoners both to their models and to
these commitments and expectations. This sometimes leads
people to extreme measures to make the world fit the model
instead of changing the model to fit the world.

You need to be aware of these constraints. It isn’t always possi-
ble to change them—Starbucks can’t step out of the stock mar-
ket very easily—but by being aware of how commitments hold
people into a certain model, you can better guard against situa-
tions where your investment in the model becomes dysfunc-
tional and destructive. The investment of Sears in its
department store model in the 1990s or of IBM in its commit-
ment to mainframes in the 1980s are examples of what were
ultimately dysfunctional commitments to old models, which
were recognized only after substantial organizational and
financial pain.

How do the expectations of others around you tie you into the
current mental model? What can you do to change these
expectations about your performance or actions to fit your new
model?

Understand how the infrastructure ties you to a given
model. Your “installed base” locks you into a certain model of
the world. This is obvious with technology and plant invest-
ments. Enterprise software systems shape the way the organi-
zation approaches challenges, and the hiring and training of
staff also limit your ability to change your mental model. When
Xerox became the “document company,” its sales force that
was selling products on short cycles wasn’t designed to sell
high-concept network solutions to CIOs over very long pur-
chasing cycles. All the elements of your personal life—your
family and friends, the neighborhood you live in, the work you
do and so on—affect your mental models. In what ways does
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the infrastructure around you tie you into the old model? How
can this infrastructure be changed to support the new model?

Be careful in making irreversible investments in a model.
When AOL merged with Time Warner, the belief was that the
combined company represented a new model for joining pre-
mier content and diverse online and offline channels. This
mental model was not successful in the wake of the dot-com
collapse and the erosion of the advertising market after the 9/11
terrorist attacks. Much of the synergy was expected to result
from a new media package for advertisers and the continued
growth of online business. The company had invested a great
deal in the infrastructure to create and support this new model.
The result of the failure of the model was the largest operating
loss in history and one of the largest balance-sheet write downs.
The market was willing to write off huge losses when investors
recognized that the model was wrong. Similarly, the Soviet
Union scrapped rockets and submarines designed for the Cold
War when that model disappeared. Sometimes you need to
know when to walk away and accept your losses. Is there a way
to reduce the investments you are making in your current
model to preserve options for the future?

Start with small changes that affect perceptions and actions
in the broader system. Sometimes a new mental model can be
pushed forward through a series of apparently small initiatives
that fundamentally transform the system. The transformation
of the New York City Police Department by Mayor Rudolph
Giuliani and Police Commissioner William Bratton began with
“challenging every single assumption about urban policing.”
Some small but significant changes such as the color of uni-
forms or a zero-tolerance policy on petty crimes had a big
impact, because they began eroding a mindset of tolerating
some crimes, and they moved from responding to crime after
the fact to proactively preventing crime. The change also gave
the police and public visible victories. In the past, for example,
police didn’t bother with panhandlers and squeegee people who
washed windows of cars stopped at intersections, but when law
enforcement began to crack down on these petty crimes, it
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changed the way residents looked at the law. They saw the ben-
efits and took it more seriously. The department also began
measuring crime patterns more effectively in real time and
holding individual leaders accountable for the results. Felonies
in the city fell 12.3 percent from 1993 to 1994, with New York’s
crime rate falling three to six times faster than the national
average. Apparently small changes can become “tipping points”
for fads or revolutions, which spread in epidemic fashion from a
few initial carriers across the population.*

In December 2002, Coca-Cola took the simple step of announc-
ing that it would stop issuing quarterly earnings forecasts.
While it created a stir initially, Coke’s move was quickly fol-
lowed by other companies, such as McDonald’s Corp., AT&T,
Mattel and PepsiCo. These estimates tended to focus investor
attention on the short-term rather than the long-term and to
focus management on beating expectations. Coca-Cola and
other companies took the practical step of changing their
reporting processes to reshape their own models and attempt to
change the perspective of investors. It changed the way inves-
tors and managers looked at their business. Sometimes a shift
in infrastructure can be both a signal of a change in the old
model and a support for a new model.’> What small changes can
you make to erode the old order and begin to build the new?

Do the hard analysis and measurement. In Giuliani’s cru-
sade against New York City crime, he realized that the old mea-
sures focused on arrest rates and reaction time to emergency
calls, not on public safety and reducing crime. The national
crime statistics that did exist were reported quarterly or annu-
ally—too slowly to have an impact. Part of the change in New
York City policing was to develop measures that were more rel-
evant and to report them daily. People were held responsible
and accountable for improving results.

Sometimes the results of such analysis can offer stunning
insights. Citibank had always considered its commercial real
estate holdings as a strong balance-sheet asset and perhaps
inadvertently became the largest owner of U.S. commercial
real estate. But when its “work out” group took a hard look at
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its portfolio during its crisis in the early 1990s, it found that
this and other hard “assets” turned out to be serious liabilities,
given their overall problems. The result was a decision to get
rid of large amounts of commercial real estate. Citibank also
wrote down commercial loans and consumer debt through rig-
orous asset analysis.

With all the discussion of gender equality and the widely
accepted concept of equal pay for equal work, one might think
that there is wage parity between men and women. But rigor-
ous analysis of salaries by gender shows that there is still a sig-
nificant gap between the salaries of women and men. The U.S.
Equal Pay Act of 1963 and the Civil Rights Act of 1964 prohibit
unequal pay or wage discrimination based on race, color, sex,
religion or national origin. Even so, 2000 U.S. Census data
indicate that women’s salaries are still only 73 percent of men’s
salaries (partly as a result of a higher percentage of women in
lower-paid jobs and differences in education or experience).
This is an increase from 57 percent in the early 1970s. Looking
at the hard numbers offers a reality check in truly implement-
ing a new model.®

What hard numbers can you look at to help erode the old mod-
els and build support for the new ones?

Make the information visible. To drive the change across the
organization, these measures can be brought to everyone’s
attention or incorporated into “dashboards.” If the right mea-
sures are selected and business leaders are alert to the emer-
gence of a need to change them, these dashboards can keep
the organization focused on business drivers. Offered by hun-
dreds of vendors, they are increasingly being adopted by com-
panies as a way to drive collaboration and focus behavior
across the organization. The managers who are “driving” the
business can use this real-time feedback to adjust their actions
and develop a better intuitive feel for the business. On a more
personal level, the simple installation of a bathroom scale is an
infrastructure change that can aid in a realistic program of
dieting and exercise to lose weight.
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m Align incentives. Changing incentives can change behavior, as

has been shown in many business reorganizations or mergers.
The social “workfare” programs that are designed to get people
who have long been on public assistance to rejoin the work-
force is another example of how changing incentives can help
to break apart the old infrastructure and mindsets. In London,
the government has created a disincentive for driving cars into
the city center by monitoring license plates and imposing a
surcharge for drivers who come into the city in private vehicles
rather than public transportation. The early signs are that traf-
fic flow has improved, although there may be unintended con-
sequences such as a drop in entertainment and dining in the
city as well as a large backlog of unpaid fines. Incentives that
might be viewed as positive from one mindset (city officials
hoping to reduce traffic snarls) might be seen as negative from
another (a restaurant owner or a city bureaucrat in charge of
collecting fines).

In what ways can you dismantle the incentives that support the
old order and build different incentives to support the new?

When possible, beat “swords into plowshares” (or at least
into better swords). It is hard to write off your investments in
the old infrastructure, and sometimes you don’t have to. The
U.S. military reoutfitted and redeployed warhorses such as its
Trident missile submarines and B-52s to make them relevant to
the new demands of war. Sometimes enabling technology can
help in this transformation without making the change in mod-
els too expensive. Some local municipalities have transformed
their trash dumps into public recreation areas, such as the “Mt.
Trashmore” park in Virginia. Sometimes it is better to trans-
form the old order rather than break it. How can you transform
the current infrastructure to support the new model?

m Be willing to tear down the walls when necessary. Like the

fall of the Berlin Wall, some transformations begin with a dra-
matic and symbolic destruction of the old model. Some organi-
zations have actually gone as far as holding funeral services for
their old processes and systems, to give a ceremonial finality to
the end of the old order. Companies bring in a new CEO to
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launch a radical change in strategy and clean out the old order.
In personal life, sometimes managers reach a point in their
careers where they feel they need to quit their current jobs
without having another position lined up. By getting rid of the
old infrastructure, they create the room for the new one to
develop. Sometimes you can’t build a new building without
bidding farewell to the old one. What do you have to let go of to
build the new models?

m Build trust. In making changes, recognize the importance of
less “tangible” aspects of the infrastructure such as a culture
that can facilitate the introduction of a new order. In particu-
lar, an environment of trust can greatly aid in the transition to
a new mental model. Lack of trust in an organization can
undermine this process. Organizations that are filled with dis-
trustful people tend to become less flexible and less willing to
try new things or listen to different perspectives. One of the
fuels of the Cold War was an environment of suspicion and
mistrust between the superpowers, and one of the keys to the
end of the Cold War was a series of high-level talks between the
United States and the Soviet Union that enhanced communica-
tions and built trust. Enhancing the level of trust in the organi-
zation can build a foundation for shifting mindsets and
changing infrastructure.

CASTLES IN THE AIR

As the Internet bubble rose in the late 1990s, Warren Buffett
remained out of the high-tech market, even when investors began
punishing his Berkshire-Hathaway stock. He held to his old mod-
els and investment strategies despite the critics, and his skepti-
cism of the new order ultimately proved right. You need to know
when to abandon the old order and when to defend it.

Abandoning the old order can lead to chaos. You need your cur-
rent infrastructure to be able to carry on with life and act upon
your models in the world. Otherwise, these models would be
merely hypothetical and you would be unable to act at all. You
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cannot constantly question the validity of your fundamental
mental models, because doing this would inevitably lead to dys-
functional people or institutions.

Knowing when to change and how to do it in an efficient, nonde-
structive way is of enormous value. Some cultures, corporate and
personal, simply cannot tolerate discussions regarding change.
When they let things get so far out of line with reality, they are on
the path to breakdown and revolution. Others who can tolerate a
process of adjustment have the capacity to adapt and transform
not only their thinking but their worlds.

Personal resistance to change and new models can be a grave
obstacle to the introduction of a new order of things. This is the
focus of the next chapter, where we discuss the “adaptive discon-
nects” between people whose models are divergent or changing at
different rates.

New mental models are like Henry David Thoreau’s “castles in
the air” that hover above the existing world and often have little
visible impact. They are like the new idea that you read in a book
or learn in an educational program that quickly is washed aside
by the demands of your current life. These new models have little
reality and little effect until you put the foundations under them.
The ability to shift the infrastructure of the old order is what sep-
arates the person who wants to stop smoking from the person
who actually quits. This ability also distinguishes the company
that merely creates a compelling new “vision” for where it is
headed from the company that implements a bold new strategy.
Organizations and individuals that move forward in implement-
ing new mental models have the ability to move with courage to
change and dismantle the old infrastructures and build new ones.
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m What structures and processes in your life or organization support
the current model?

m To change the model, what structures and processes need to be
changed?

m How hard will it be to change them? Who are the stakeholders who
are most likely to defend these skeletons of the past?

m What small changes can you set in motion that will face the least
opposition and have the greatest effect in promoting your new
model?
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FIND COMMON GROUND
T0 BRIDGE ADAPTIVE
DISCONNECTS

The world hates change, yet it is the only thing that has brought progress.

—C. F. Kettering

L] You are talking yourself blue in the face but nothing
appears to be getting through.

It is hard enough to get your teenage daughter to take off her headphones
long enough to even hear you, and when she does, you feel like you are living
in parallel universes. You are talking about responsibility and learning. She
is talking about hanging out with her friends at the mall. You are certain
your lips are moving, but there is no hint that any of these messages are
registering in the blank and bored eyes of your progeny. The longer you talk,
the less interested she looks. Is there any hope of getting your message
across this generation gap?

Whether it is a parent to a teen, U.S. President George W. Bush to Saddam
Hussein, activists opposing producers of genetically modified foods or
abortion protesters staring down medical personnel working in clinics,
mindsets create divides between people. To change the mindsets of people
around you, you have to recognize these disconnects and look for ways to
bridge them.

Despite your worst fears, your daughter will, most likely, grow up and adopt a
mindset that may be hauntingly similar to your own—for better or worse. Her
mindset will change from the adolescent view of the world to a more adult
view. This process can be faster or slower, depending on how you manage
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these adaptive disconnects. Very often this change comes about through the
trials of adult responsibilities—holding down a job or raising a family. It is
through these experiences that her mental models are shaped and reshaped.
Through protests in the streets, activists raise awareness of their
environmental views within corporations.

This chapter explores the divides that separate one mind from another and
strategies for bridging these gaps and accelerating learning across mindsets.

In 1996, the journal Social Text published an article by Alan
Sokal called “Transgressing the Boundaries: Towards a Transfor-
mative Hermeneutics of Quantum Gravity.” The only boundaries
Sokal actually transgressed were those of reason. The paper was
gibberish and Sokal, a self-described “stodgy old scientist,” sub-
mitted it primarily to see if a leading journal in the humanities
would actually print an article that he saw as a parody of a scien-
tific paper. The published article became known as the “Sokal
hoax.” It was one of the most famous broadsides in an ongoing
guerilla war between science and the humanities, serving to high-
light the disconnect between these two worlds.

This gap was the subject of C. P. Snow’s famous book in the 1950s,
The Two Cultures, which portrays science and the humanities as
“two cultures.”! He argued that these two worlds are so separated
that they don’t even have a common language and said that this
gap represented a major obstacle in solving the world’s problems.
This disconnect between science and humanities is seen in the
challenge facing policymakers in translating science into law and
explaining these regulations to the public. It can be seen in
attempts to address issues such as mad cow disease in Europe,
genetically modified food, stem cell research and global warming.
The problem becomes even more complex as scientists talk to pol-
icymakers who then have to communicate risk to a heterogeneous
public—through the imperfect filter of the news media. While it
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may be an exaggeration to see humanities and science as separate
worlds—and they grow closer every day—the separate evolution
of these two cultures represents an “adaptive disconnect.” It illus-
trates the difficulties such disconnects create for communication,
cooperation and the sharing of mental models.

ADAPTIVE DISCONNECTS

Adaptive disconnects occur when one individual or group of
individuals changes mental models at a faster or slower rate than
those around them. One person or group has taken steps toward
embracing a new model while the other remains with the old
one. The divide grows until, at the extreme, the two sides may
not be able to communicate, because they interpret the world
through such different lenses. We see these disconnects between
individuals (couples who have drifted apart over the years),
within organizations (battles between the old guard and the
young Turks), and in societies (divides between the haves and
have-nots, the developed and developing worlds). Hawks and
doves. Liberals and conservatives. Scientists and evangelists. In
new-product development, the technologists in R&D and the
marketers taking products out to market are in separate worlds.
Each side sees the world from a different model.

At a minimum, these disconnects impede the progress of the new
mental model as it is implemented in the world. Like oceans, riv-
ers and mountains in the natural world, sometimes these barriers
between models can be crossed, bridged or tunneled through.
When the disconnects are wide enough, they may be unbridge-
able, leading to outright war and conflict. It is therefore impor-
tant to know how to address our own disconnects and bridge
those of others to carry new mental models out into the world.

Of course, it is assumed here that the proponent of change
believes the new model is for the better and believes that others
can be persuaded of this. In the process of bridging the adaptive
disconnects of others, we need to pay attention to their argu-
ments as well. We need to consider the possibility that they may
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be right, or that some new model can be sparked by the friction
between the two positions. Perhaps through listening we will real-
ize we need to challenge and transform our own models.

There is often hope for bridging these differences. The divide
between humanities and science that Snow highlighted offers a
case in point. These two worlds are increasingly finding common
ground as they see the usefulness of their separate approaches.
The ethical questions raised by advances in medicine such as
human cloning are being addressed through perspectives from
philosophy, ethics and other areas of the humanities. At the same
time, philosophical questions in the humanities are now being
tested by using advanced medical technology to look inside sub-
jects’ minds while they are making decisions. Woody Allen’s quip
about cheating on his metaphysics exam by looking into the soul
of the student next to him is not as far-fetched as it once seemed.
Humanities are also placing ancient works of literature on high-
tech CD-ROMs that offer interactive access to background
sources, commentary and multimedia adaptations of the work. As
the humanities have recognized the utility of science, and sci-
ence has recognized the utility of the humanities, these “two cul-
tures” have found common ground. They may not always see eye-
to-eye on the world, but they can increasingly see the world
through one another’s eyes.

During the Cold War between the United States and the Soviet
Union, the disconnect between Communism and Capitalism was
so great that conversation took place primarily on the actual or
potential battlefield. We saw the standoff between the two sides
during the Cuban Missile Crisis, wars in Korea and Vietnam, and
other military actions between two superpowers that had little
basis for dialogue. Finally, the silence became too painful and
expensive. Gorbachev’s policy of “glasnost” created an opportu-
nity for strategic talks, a common language and cooperation that
did not exist before. In part because of these changes, the Berlin
Wall collapsed and we saw the emergence of market economies in
the former Soviet Union.
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As the world changes more rapidly, the disconnects between
mental models become more common. Disparity across the
world, in terms of changing our mental models, grows. For exam-
ple, rapid advances in technology have left parts of the world
behind that lacked these technologies or had a philosophical or
cultural opposition to them. New technologies sometimes receive
the same welcome as the balloons of early aviators, who landed in
rural fields only to be met by angry farmers with pitchforks and
torches. These gaps lead to stresses across groups who are adapt-
ing at different rates. These adaptive disconnects can become so
severe that a shared view of the world or an issue becomes very
difficult or even impossible.

When they are small enough, these islands can sometimes be
bypassed. This is the case with Amish culture in the United
States, which has maintained the farming traditions and more
primitive technologies of the late 19th century. The Amish form
an island in the midst of the surrounding culture of technological
progress and modern world views. Similarly, smaller countries
such as North Korea can adopt a very different view of reality, but
ultimately this view may come into conflict with the surrounding
world, as with the development of nuclear weapons capabilities.

THE NEED FOR UNLEARNING

Neurophysiologist Walter Freeman concluded that each brain
creates its own internally consistent world. He called this “a form
of epistemological solipsism.” This term probably separates the
world of Freeman’s mind from most of ours. What he means by
“solipsism” is the theory that the self can know nothing but its
own modifications and that the self is the only existent thing. The
self is a separate world. The term “epistemological” refers to what
we know and how we know it. So what can be done to jolt these
separate worlds out of their own reinforcing orbits?

Freeman proposes that brains communicate primarily through a
process of unlearning. Under the challenge or influence of others,
the brain gives up current beliefs and learns new ones through
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socially cooperative action. This process of unlearning is quite
difficult. First, we need to recognize the need to change our men-
tal models, and then we have to be willing to dismantle our own
world and begin to build a new one based on new information.
When we unlearn, we start over the process of learning that we
began as children, at least with regard to some part of our experi-
ence. When we learn an entirely new subject, we are flooded with
a confusing array of information that makes little sense at first. As
we work at it and continue to learn, slowly we build the models
that allow us to make sense of it. Finally, it becomes quite easy
and natural to see the world through this new model.

We all are aware of the need to keep learning, but many of us
underestimate the importance of “unlearning.” If we don’t learn
to deconstruct the models that shape our worlds, we may have a
very difficult time in creating new ones. The old worlds will keep
coming back to haunt us. Unlearning is critical to bridging adap-
tive disconnects.

ADDRESSING ADAPTIVE DISCONNECTS

How can you recognize and bridge these disconnects? As dis-
cussed in more detail below, there are three basic ways to address
these issues:

1. Recognizing your own adaptive disconnects,
2. Bridging the gaps of others, and
3. Developing processes to bridge the gap.

Recognizing Your Own Adaptive Disconnects

Our mental models potentially isolate us from others, and this iso-
lation and separation can lead to problems. No matter how homo-
geneous your organization or community, you will find yourself
living in a world with other people who have very different mind-
sets. How do you avoid being disconnected? How are you able to
remain open to other views without giving up your own?
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m Compartmentalize. Sometimes people can deal with adaptive
disconnects by limiting mindsets to particular situations. For
example, a researcher who pursues a very scientific approach
in her career might choose a completely different mindset to
the choice of a spouse or participation in religious services.
This may appear to be hypocritical, but actually it can be a
very effective way of building bridges and applying the most
useful mindset to the problem at hand. From a practical stand-
point, the scientist who takes a coldly rational view of her per-
sonal life may not necessarily have a more fulfilling home life
than the one who embraces a less rigorous approach to per-
sonal decisions. Recognize the limits of your models and be
willing to adopt different models for different situations.

m Have a portfolio of models in your own thinking. The larger
a portfolio of models you have to draw from, the more you will
be able to understand or embrace the models of others. If you
have learned to think about the world through the eyes of an
artist—either through study of art history or through the prac-
tice of creating art—you may be better able to appreciate the
perspective of the artist or the creative inventor on your staff
who comes up with a harebrained idea that actually might
transform your business. If you can appreciate these other
models, you can at least engage in a dialogue with others about
them. For example, the oil companies at first drew battle lines
against the environmentalists. Later, however, the companies
realized that this was counterproductive and began working
with these same activists on issues such as global warming.
Now some oil companies even employ environmentalists and
use them in their advertising. By seeing the world through
their eyes, the companies were able to work with them, even if
they did not completely agree with them.

m Pay attention to what other people are saying about you. As
hard as it may be to admit it, your mindset may be out of date
or wrong for the situation you are in. You need to be aware of
what the rest of the world is saying about you and give it cre-
dence. CEOs set up town meetings to solicit candid feedback
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from employees, open the CEQ’s e-mail box to all employees
and survey their customers to find out how they are doing.
Intel’s infamous problems with its Pentium chip and Exxon’s
handling of the Valdes accident were examples of companies’
taking a long time to listen to feedback from the world. Unless
you listen closely and give credence to what you hear, you prob-
ably won'’t find out your mindset is out of sync with a good part
of the world until much damage is done. Within organizations,
this can mean creating transparency in sharing information.

m Avoid fundamentalism. Fundamentalism, by its nature, is a
world view that embodies a reluctance to change. While there
are many forms of fundamentalism, they share a common dog-
matic belief in one model to the exclusion of others, and this
creates battlefields. Strong commitment to a world view is nec-
essary in advancing it against opposition and inertia, yet the
inability to see other positions can sometimes be a detriment
to advancing the view. It hardens the battle lines and also
makes it impossible for the fundamentalist to see through the
eyes of others. This puts an end to dialogue.

Consider the use of the word “evil” in remarks by President
George Bush about Iraq and other countries suspected of sup-
porting terrorism. This is a term with religious overtones that is
seen by Europeans as a sign of the fundamentalist overtones of
U.S. policy. Although the United States, as a nation, embraces
the concept of separation of church and state, U.S. speech and
practice often reflect a more fundamentalist view of the world.

Fundamentalism extends beyond religion to issues such as
technology, where some companies create systems that
depend on a certain software or hardware platform, in contrast
to systems that are platform independent. These limits make it
harder for them to communicate with others on different sys-
tems, creating disconnects.

Bridging the Gaps

What do you do when you confront the challenge of introducing a
new mindset into a hostile or incompatible culture? This is the
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challenge faced by new CEOs, management consultants, entre-
preneurs and religious missionaries. How do you get people to see
that you have discovered the next big thing? How do you change
deeply entrenched views of the world that have been carried and
reinforced for generations? How do you overcome the inertia in
order to change the way others think?

Many of the approaches used in effective negotiations and dia-
logue can be applied in bridging these gaps. Approaches used in
leading organizational change can also help generate hypotheses
about what might work. Among the ways to carry forward a new
mental model are to:

m Create a dialogue. If you are not talking, you are not doing
anything to bridge your disconnects and you provide no oppor-
tunity for others to see your view or for you to better under-
stand theirs. Get the different parties to the same table, or
open lines of communication. A Camp David meeting won’t
necessarily lead to a peace accord, but there won’t be a peace
plan without a meeting. These dialogues cannot always be
expected to yield shifts in mindsets, but a forum for communi-
cation does offer the first foundation for bridging disconnects
and finding common ground. The dialogue need not be long or
too specific. It may at least afford an opportunity to be around
each other, perhaps afterward in a social context such as eat-
ing together, and this may facilitate offline discussions.

m Emphasise utility. The adoption of the automobile and com-
puters in businesses and homes was accomplished by empha-
sizing their utility. If you can demonstrate the superior benefit
of an approach, weighed against its cost and risk, you have a
much better chance of encouraging others to adopt it. Once
the car became technologically advanced enough to surpass
horses on speed, performance and cost of ownership, it
became widely adopted. Once the business benefits of comput-
ers began to be demonstrated—with both cost savings and
improved customer service—companies set up IT departments
and began automating their businesses. When Cyrus McCor-
mick was trying to find customers for his newfangled mechani-
cal reaper in the early 1830s, farmers at first laughed at this



THE POWER OF IMPOSSIBLE THINKING

comical contraption. So McCormick organized demonstra-
tions, where he showed that his mechanical reaper with two
horses could do the work of six men with scythes. His
machines swept the country and the world. Like Cyrus McCor-
mick, if you can demonstrate the abundant harvest of a partic-
ular mental model, you will greatly facilitate the process of its
acceptance, but you need to understand utility from the per-
spective of the person you are speaking to.

Change the culture. If culture is not addressed in making a
major change, it can lead to adaptive disconnects that are
very destructive. Sony’s acquisition of Columbia Pictures in
1989 seemed like a match made in heaven, but it was
destroyed by a clash of cultures. Each culture is supported by
its own mindset and infrastructure. Even if the mindsets can
be joined in theory, can the infrastructures really be com-
bined to create a new model?

If you can’t come in through the front door, find a windo<w.
W. Edwards Deming was a quality prophet without honor in his
own country, but he brought his approaches to total quality
management to a more receptive audience in Japan. Once he
had converted the more receptive mindsets of Japan (who had
less to lose in giving up old manufacturing approaches and
more to gain than their U.S. rivals in improving their quality),
Deming was then able to reimport his world view back into the
United States. Tough competition from Japanese companies
got the attention of U.S. manufacturers and made them see the
utility of these new approaches to quality management.

It isn’t always necessary to convert the whole world at once or
even your target audience. You can sometimes start with the
most receptive audiences, build a following and then come back
en masse to the original group. If you can get leading users
involved in helping to design a new product, they will be far
more likely to adopt it—and then others will follow. Consulting
companies and software firms often pursue this strategy in
implementing new methodologies and technologies, working
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with a few lead customers on pilot projects, and then using that
experience to carry the new mindset to a broader audience.

m Precipitate a crisis. As managers know, sometimes the best
way to change mindsets in an organization is to create or pre-
cipitate a crisis. By constraining budgets, you immediately
encourage the entire organization to focus on cost cutting and
creative use of resources. Similarly, a person with a substance-
abuse problem may be forced to recognize it through an inter-
vention by friends, who bring the issue to a crisis. A spouse in a
troubled marriage might galvanize a partner’s attention through
a trial separation or threat of divorce. The creation of a crisis
raises the stakes sufficiently to encourage a shift in mindset.
External crises can have a similar effect. It was at the conclu-
sion of World War I that the nations of the world began building
the League of Nations and in the aftermath of World War II that
the United Nations became a focal point of international discus-
sions. The crisis of the wars led to a change in mindset from iso-
lation to a more global view of geopolitical cooperation. If you
are in the position to create a crisis, this process can be the
flame that ignites the spread of changes in mindset.

m Find boundary spanners. During a meeting with Chinese
business executives, one of the authors (Colin Crook) was try-
ing to explain some technical details of a project. It was a large
room, and the expression on the faces of his audience showed
that the ideas were not getting through. It was not only the lan-
guage but also the immersion in technical detail. A colleague at
Citibank, Nina Tsao, asked to take over. She launched into
Cantonese, but it was not just the language that helped. She
was able to translate the concepts into a form that was compre-
hensible to the audience. She was familiar enough with Colin’s
work and familiar enough with the specific audience that she
was able to effectively translate between the two. Because she
could see through both these perspectives, she could serve as a
very effective interlocutor between the mental model of Colin
and the models in the heads of the Chinese businessmen.
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Even when there seem to be impassable gulfs between one
world and another, there are usually bridges. These bridges are
often in the form of “interlocutors” or “boundary spanners,”
people with one foot in one world and one in another. If you can
find these people, they can serve as guides and translators,
making these foreign worlds accessible to you. If you find your-
self completely bewildered by exposure to a radical perspective,
look around and see if you can find others who understand both
your world and the new world and can bridge the gap.

These people can be a great aid in making the transition from
one mindset to another. In science, for example, there have
been a number of boundary spanners, such as Steven Pinker,
Richard Dawkins or Stephen J. Gould, who make complex sci-
entific subjects accessible to the masses. They are great commu-
nicators who bring a new view of the world to a great many
people. The only danger with this approach is that your view of
that particular discipline is through the eyes of a fairly narrow
group of people. You lose some of the richness of the experience.

A Process for Connecting

In general, there are three broad steps in carrying a new model
out into the world and overcoming adaptive disconnects:

Can you communicate? If you have no basis for dialogue, you
will have a hard time carrying forward any new view of the
world.

Can you share things of value? If you can demonstrate the
utility (the benefit versus the cost or risk) of the new view, you
will increase the chances that it will be adopted.

Can you establish a shared or common view of things? With a
basis for dialogue and a demonstration of utility, you can now
build a common view of the world.

You can create formal processes in your organization or life—
such as establishing the role of devil’s advocate—that help legiti-
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mize opposing perspectives and bridge these disconnects on a
wide range of issues.

ADAPTING THE WORLD

Progress sometimes comes from a radical model that is brought
into the mainstream. The fringe movement of civil rights in the
1960s ended up shaping national debate and changing the mind-
set of the entire country. John F. Kennedy’s view of putting a man
on the moon by the end of the 1960s galvanized scientists and
politicians around this compelling vision, helping to make it a
reality. At the same time, the resistance of the old guard can also
be valuable in the process of testing new ideas. It is this balance
between the radical ideas and new mindsets, and the persistence
of the old that allows us to select the model that offers the most
utility for a specific situation.

Samuel Butler once said that “The reasonable man adapts himself
to the world, but the unreasonable man tries to adapt the world
to him—therefore all progress depends upon the unreasonable
man.” Butler’s observation, while true, is not complete. If these
“unreasonable” people cannot convince others of the reasonable-
ness and usefulness of their views, little progress will result. The
person with a “crazy” view will be isolated from the rest of soci-
ety, if not in a padded cell. If Albert Einstein had not been able to
convince others of the wisdom of his radical theories of relativity,
or if abstract expressionist painter Jackson Pollock had not been
able to convince the art world of the genius of his work, they
would have remained footnotes in the history of their fields. All
progress depends upon the process of the “unreasonable” people
carrying their radical views across the adaptive disconnects of
the world to make them “reasonable” views. They do this by
bridging adaptive disconnects and joining separate worlds.
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m What are the mental models around you that are different from your
own? Who holds these models and why?

m How can you bridge these “adaptive disconnects”?

m What benefits do the proponents of alternative mental models gain
from them?

m How can you demonstrate the utility of your new model?

m How can you create a dialogue with others who see the world
through different models?

m Who are the boundary spanners who can help you bridge these
gaps?
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10

DEVELOP THE INTUITION
TO ACT QUICKLY

The supreme task is to arrive at those universal elementary laws

from which the cosmos can be built up by pure deduction.

There is no logical path to these laws; only intuition,

resting on sympathetic understanding of experience, can lead to them.

—Albert Einstein'
L] Something just doesn’t feel right.

You are in the last phases of completing a deal. As you look at the neat piles
of papers on the table in front of you, all the details seem perfect. The
lawyers and accountants have gone over all of it with a fine-tooth comb. All
the i’s are dotted. All the t's are crossed. This deal means a lot for your
company, and you've pulled it off. But as you look across the table at your
smiling partner, something about him strikes you the wrong way. Are you just
getting cold feet, or is it something more?

You decide to trust your gut. You find an excuse to put off the completion of
the deal. Your partner grumbles a little, but you gain time to do a more
thorough background check. The first clue to possible trouble is your
discovery that his internal auditor is engaged to become his wife. While all
the books appear to be in order, you poke around a little more deeply and find
some big holes under the plaster and patchwork. You back out of the deal,
saving your company millions in losses and years of headaches.

But how do you explain the hunch that led you to question the deal? How do
you know that your intuition, built upon hundreds of deals and thousands of
interactions, is right?

Sometimes you have more knowledge than you are aware of. This is intuition.
Your intuition allows you to access your mental models without thinking
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about them, and to act upon them. It is crucial to making real-world
decisions. But it is very difficult to explain, and it can also be wrong, if it is
based on a model that is out of sync with the current world.

What is intuition, and how does it help us make sense and act quickly? How
can you improve your intuition? And how can you make sure your intuition
continues to be relevant to your current environment?

In the late 1500s, tea master Sen Rikyu formalized the Japanese
tea ceremony and, by virtue of long participation in its rituals,
developed a high degree of intuition. Observing very subtle fea-
tures of a sparse tea process, he was able to guess the intentions
of Shogun Hideyoshi. The Shogun had not confided in anyone,
yet the tea master, with his attention to detail and resulting sharp
intuition, guessed that he was planning an invasion of Korea.

Sen Rikyu said, “I don’t think you should invade Korea.”

The Shogun was outraged, not only at the advice but at the fact
that Sen Rikyu had guessed his hidden intentions. He instructed
Sen Rikyu to commit seppuku (ritual suicide). A year later
Hideyoshi sent 160,000 men in an invasion of Korea that proved
disastrous.

Sen Rikyu had great intuition about the Shogun’s thinking and
the weaknesses of his military planning. But the tea master per-
haps did not have such good intuition about what information to
share with the Shogun.

As this story illustrates, intuition allows us to makes sense and
act quickly, particularly in environments in which we face imme-
diate danger. It can also lead us to take actions that we might
reconsider upon careful reflection. Our intuition can be out of
sync with our environment, and this can lead to serious errors.

In most of our decisions we don’t have much time to make sense
and take action. Intuition allows us to access our mental models
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and act on them quickly. Because the models have been refined
and distilled into a “gut feel,” we can apply them and make deci-
sions much more quickly than we could using a more analytical
approach. Intuition helps us shape, understand and access our
mental models to make quick and effective decisions.

WHAT IS INTUITION?

Some people with a deep knowledge of a given area are able to
quickly make sense of the situation long before anyone else. The
military leader on the battlefield, or the business leader in the
midst of crisis, can cut through the extraneous detail, get a grasp
of the situation and make a quick decision. They can often make
sense of a situation with much less information than other peo-
ple. Taking action requires decisions, and these are often made
under conditions of stress, driven by time pressure, hampered by
uncertainty and lack of information.

There are two basic approaches to the decision process: an ana-
lytical, formal process and an intuitive process. The analytical
approach can be codified and explained to others. It is repeatable
and follows a well-known process that is taught in business
schools, medical schools and many other areas of society where
important decisions have to be made. The analytical approach
runs through a series of steps something like this: Problem formu-
lation and information gathering, generation of options, evalua-
tion of these options using a selected set of criteria, making a
choice, and developing mechanisms for feedback, including mea-
sures of performance. Gather your information, conduct your
analysis, generate options and select your decision.

Real decisions are not always made this way. In some cases, there
is no time. In other cases, decision makers may just prefer not to
follow a formal process. Instead, they trust their gut.

If we had infinite time to work out every move, we might be ana-
lytical, but if we need to make quick decisions, we need to rely
more heavily on intuition. Consider a chess match in which both
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players have unlimited time in which to make their moves. If
they had the mental capacity, they would then be able to analyze
the implications of every possible move at each point along the
way, all the way out to the end game. Even with time for careful
analysis, it is still difficult for a strictly analytical machine to beat
a human with excellent intuition, but it has now been done by
IBM chess-playing computers. (These computers not only could
analyze the moves but also had a database of grandmaster games
to “get inside the head” of the opponent and analyze what a
strong player might do.) If you take the same game, however, and
give each player a five-second interval in which to play, or if, like
the grand masters, one player goes against multiple opponents,
the players will have to make moves that are much more intui-
tive. In this environment, they draw upon their experience
through intuition rather than systematic analysis. Many of the
decisions that face us are like a timed game of chess.

How important is intuition? In fast-paced, complex, high-stress
environments such as the trading floor or the battlefield, the
importance of intuition is particularly clear. A study that pitted
Wall Street traders against seasoned Marines in war games on a
mock battlefield found that the traders, surprisingly, came out on
top on the battlefield. How could this be? It seemed that the trad-
ers had a much better sense of intuition—they were able to eval-
uate risks and act more quickly. The Marines were following more
rigid rules. This experience led the Marines to set aside their for-
mal analysis in the complex and fluid environment of the battle-
field and urge their leaders to rely much more on intuition.” We
see similar intuition developed in sports such as mountain climb-
ing or whitewater kayaking, auto racing or surfing, where a deep
knowledge and experience of the activity is translated into a set
of reflexes and actions.

Instinct, Insight and Intuition

Intuition is different from either insight or instinct in that it is
generally based upon a deep experience in a certain area. Insight,
in contrast, occurs suddenly and without warning, an “Aha?
moment. Intuition is rooted in deep, direct knowledge of a type
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different from that arrived at by reasoning or perception. Intu-
ition puts one close to solving a problem before the solution is
consciously apparent, and even before the problem is diagnosed
and articulated.

Instincts operate in a way very similar to intuition. Both allow us
to make very rapid assessments of situations and respond to
them. But while intuition is generally based on very deep individ-
ual experience (an expertise that becomes a gut feel), instinct is
based on some deep collective experience that we appear to be
born with—or at least born with a predisposition to develop.
Robin Hogarth discusses how some of our basic instincts, such as
fear response, may be mechanisms that have evolved to protect
us. When we hear a dog bark on a street, we might have an imme-
diate impulse to jump or run away from the sound. This is auto-
matic. We don’t stop to think. After we stop and have time to look
at the situation analytically, we may find the dog is tied up and so
it is not a danger. This careful assessment is a different process
for evaluating the risk of the situation, and much slower. But the
immediate reaction is there to keep us from danger, and it is bet-
ter to be wrong than to be torn to pieces by a wild dog.”

Studies have shown that some of this appears to be with us from
the start. The location of the immediate fear response is the
amygdala, a small organ in the back of the brain. The incoming
sensory information is also processed by the neocortex, much
more slowly and analytically. But this analysis is too late to help us
if we face an immediate life-and-death situation. We are born with
some hard wiring in our operating systems that predispose us to
learn certain fears very easily, such as fear of heights and snakes.

THE POWER OF CREATIVE LEAPS

Intuition also allows creative leaps. The intuitive decision process
depends upon an individual; the decision may not be explainable.
It is often emotional and sometimes even physical. Albert Ein-
stein talked about a feeling in his fingertips, or “fingerspitzenge-
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fuehl.” Starbucks founder Howard Schultz shook with excitement
in an Italian cafévhen he first had the idea for his U.S café.

Nobel Prize winning physicist Enrico Fermi, who demonstrated
the first controlled atomic fission reaction, was carrying out some
neutron experiments in Italy during the 1930s. During the course
of debugging these experiments, he had a hunch to shoot the neu-
trons through paraffin wax instead of shaped lead. This led to the
discovery of “neutron moderation,” which ultimately permitted
the development of the world’s first nuclear reactor. Fermi had a
deep knowledge of the physics, but he could not explain why he
suddenly tried paraffin wax. The use of paraffin was accomplished
“con intuition formidable.” He felt it in his gut. Fermi became
known as a great intuitive experimental physicist.

Studies of firefighters by cognitive psychologist Gary Klein found
that they don’t actually make formal decisions. They don’t weigh
alternatives. They grab the idea that looks best and then move
on to the next. In his book, Sources of Power, Klein tells the
story of a sudden decision of a firefighter to pull his crew from a
burning building. He just sensed something was wrong. He
couldn’t explain why he made the decision. A short time later,
the floor the firefighters had been standing on gave way. How
could he possibly have known this? Somehow this experienced
firefighter was able to draw together all his experience into a
deep wisdom about the correct action without even taking the
time to translate it into a conscious thought process.

DANGERS OF INTUITION

Given the strengths of a well developed intuition, it is also impor-
tant to recognize some of the weaknesses. First, when our intu-
ition is wrong, our snap judgments will be off the mark. We might
make decisions that are fast and efficient—but dead wrong.

Intuition can be wrong because it is out of sync with the environ-
ment. The initial instinct of a diver, drawn from a deep survival
instinct, might be to surface rapidly after a deep-sea dive. But as
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the diver gains more experience in diving, he learns that he needs
to fight this instinct and surface more slowly to avoid the bends.
A driver’s intuition for what to do when losing control of a car on
a dry road would be to turn away from the direction of the skid,
but on an icy road, the best strategy is to turn in the direction of
the skid.

When the world changes, we are often left with an intuition that
is highly developed but wrong for our current environment. For
example, our intuition about human interactions from our home
culture may lead us astray if we travel to a different culture where
interactions are quite different. In this case, we need to train our-
selves in a new intuition that fits with the situation, so that we
know how to act in social situations in the foreign culture. Many
Western business managers initially had trouble conducting busi-
ness in Asia because of these differences. Their intuition was to
move quickly into forging deals, for example, while their Asian
partners stressed patience and relationship building. The hard-
driving Western approach was all wrong, and managers needed to
learn a new intuition.

The type of learning we do about our intuition depends on
whether we are in what Robin Hogarth calls “kind” or “wicked”
learning environments. In kind environments, we receive good
feedback, so our intuition gets better. For example, if a weather
forecaster is wrong, the rain or sun will clearly show the error of
his mistake. In contrast, a waitress whose intuition says that dur-
ing busy times she should focus on well-dressed patrons to earn
better tips will fall victim to a self-fulfilling prophecy. The more
attention she gives these well-dressed customers, and the more
she ignores the others, the more her intuition will be confirmed.
She’ll get better tips from the well dressed. But she never tests
whether she’d get better tips by paying attention to the poorly
dressed patrons. Hogarth calls this a “wicked” environment,
because it reinforces the existing intuition rather than testing
and refining it.*

Another weakness of relying on intuition is the difficulty of com-
municating and coordinating with others. During World War II,
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Adolph Hitler operated in a very intuitive way, and this made it
difficult for his opponents to predict what he was going to do
next. It also ultimately made it harder for his commanders and
others to work with him, since they did not understand why he
arrived at certain critical battle decisions. When his intuition
failed him, the entire system failed, since he made all the critical
decisions and no other system existed for overall coordination. In
contrast, the Allies in World War II had a much more effective
and rational system of joint working groups and committees that
contributed to cooperation and coordination.

Smoke-jumping leader Wagner Dodge also had a brilliant intuition
about how to escape a fire bearing down on his small team during
the disastrous Mann Gulch fire in Montana in 1949. Smoke jump-
ers are firefighters who parachute into burning forests and use
axes, shovels and other tools to contain, slow or stop forest fires. It
is dangerous work, because the fires move quickly and unpredict-
ably, and the firefighters always have to be concerned about being
trapped by the blaze. This is what happened to Dodge and his
team of 15 men at Mann Gulch. As the fire was racing toward him
and his crew, Dodge stooped and lit a patch of grass to form a cir-
cle of burnt grass around him. This was not a backfire, which is
designed to run up to meet the fire and stop it. Dodge’s fire,
instead, was one of the first recorded examples of the use of an
“escape fire” designed to create a circle of burnt grass around the
firefighter so the fire would rush by. While the escape fire eventu-
ally became part of the core knowledge of smoke jumpers, at this
point it was an on-the-spot stroke of intuitive brilliance on the
part of Dodge, a seasoned firefighter. It saved his life.

Unfortunately, because his crew did not share Dodge’s intuition
and didn’t understand it (they knew there wasn’t time to light an
effective backfire), they couldn’t make sense of what he was doing.
They may have thought he had lost his mind. The men stormed
passed him to their deaths as Dodge huddled safely in the ashes of
his escape fire. Almost all of them perished in one of smoke-jump-
ing’s worst disasters. Dodge had brilliant intuition about what to
do, but he could not communicate it to the men whom it could
have saved. In this case, the roar of the fire made it difficult for



CHAPTER 10 e DEVELOP THE INTUITION TO ACT QUICKLY m

Dodge to communicate, but even when there is opportunity for
dialogue, often the person with the intuition has trouble getting
others to understand. Intuition is often hard to share.”

In our personal lives, we often trust intuition in making personal
decisions such as a choice of a life partner. This intuition,
expressed in experiences such as “love at first sight” or an instant
connection or chemistry, can often show a deeper wisdom than
we could ever have arrived at through analysis. On the other
hand, the many relationships that are made and dissolved, for-
mally or informally, offer ample evidence about how easy it is for
this “intuition” to lead us astray or be clouded by other factors.
These are often instances that “feel” right but turn out to be
wrong. (It could also be that the intuition was right for the
moment, but then the two people changed over time. This raises
the question of the time frame of our intuition—are we focusing
on the right decisions for the short term or for the long term?)

DEVELOPING YOUR CAPACITY FOR INTUITION

How can you develop and act upon your intuition? Intuition is
derived from having a superior repertoire of appropriate mental
models and an instinctive way of accessing them to quickly make
sense of things and solve problems. You also need a way to assess
whether these models still fit the current reality and change them
if necessary.

Intuitive skills are usually associated with specific individuals
who consistently exhibit these capabilities. The rest of us marvel
at their ability to just get things right—to make “gut feel” deci-
sions that turn out to be good ones. We feel we are not part of this
special intuitive community. Fortunately, we can develop intui-
tive skills by a deliberate effort to cultivate certain capabilities
that will enable us to become more intuitive. The following pro-
cess is suggested as a way of enhancing intuitive capabilities.

m Practice intuition only in your area of expertise. Intuition is
associated with deep knowledge in a given category. Therefore
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the first key decision is to practice intuition only in an area
where you feel you have significant knowledge and experience.
Attempting to become intuitive in areas outside your expertise
is a fool’s errand. Neophytes, except for the rare savant with a
natural talent, do not generally have good intuition. Intuition
comes from a deep immersion in the subject until it becomes a
tactile feel rather than an analytical process. The musician
who plays fluidly, the trader on the floor, the business deal
maker who knows just the right move, the leader who always
knows the right words to say—all have honed their intuitive
reflexes through many years of experience and mistakes. Peo-
ple with deep experience in a certain area may have little or no
solid intuition in another. A brilliant intuitive scientist may be
totally inept in social situations, because his experience is
completely in the laboratory.

Learn to trust your “gut.” The first requirement is to feel
“sood” or confident or comfortable with your area of expertise
or knowledge. This is fundamental to having faith in your intu-
itive decisions. Create space to listen to your intuition. Culti-
vate the process of “letting go” and making your intuitive self
manifest, stopping the world and listening to your intuition.
Learn to exploit the full range of your human decision-making
processes—including emotions, feelings or prejudices. From an
analytical approach, many people dismiss these as irrelevant
or dangerous. They are reluctant to say “I feel good about
things” or “I feel bad about this.” Emotional processes should
be allowed to shape and determine the intuitive decision pro-
cess, since they reflect a deeper sense of how one feels about
things. This approach contrasts starkly with a cold, analytical
decision process based upon hard data, rigorous analysis, deci-
sion option generation, and decision selection.

Bring others along. Remember, you may have to say to oth-
ers, “Trust me, I know this stuff.” Analytical decision processes
tend to drive us toward “optimal” decisions, based upon an
extensive analysis of data. Intuitive decisions emphasize “get-
ting it” (understanding) and seeking a quick solution that
“works.” This approach seeks to avoid an “optimum” criterion
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that systematically and painstakingly selects a solution out of
many possible candidates. This inhibits flexibility. Therefore
intuitive decisions, lacking data and depending on an incom-
municable process will tend to give rise to contention. “Trust
me” is not a very convincing argument. Successful thought
leaders or gurus naturally command respect. To act success-
fully upon intuition in organizations or other groups, you need
to find a way for your intuition to be respected.

Practice, practice, practice. Learning to quickly come to a
decision under difficult conditions can be practiced and culti-
vated. Analytical training demands structured data and sup-
port tools to analyze problems. Deciding intuitively requires
that you “get” the problem and “see” the solution. Such deci-
sion making can be practiced “off line” for a while. When some
level of comfort is achieved, “on-line” decisions can follow.

Firefighters and other rescue workers spend a lot of time drill-
ing in realistic conditions to refine their intuition. Their prac-
tice in making quick decisions in simulations can hone
intuition and speed decision making in real-world environ-
ments, where these decisions have life-and-death implications.
Airline pilots spend time in simulators learning how to deal
quickly and effectively with sets of problems they might face in
the cockpit. Similarly, managers engage in simulations, role
playing and scenario planning to better tune their instincts for
the rapid and fateful business decisions they need to make.

In particular, practice making intuitive decisions in situations
of inadequate data, time pressure and high stress. By such
practice you can get used to and enjoy your “gut feel” about
the decision that arrives and avoid feeling desperate if a deci-
sion does not arrive. With more practice, it will become your
mode of operation under decision conditions. A feeling of con-
fidence will emerge.

Build up your extended guru community. Building deep
expertise can be enhanced by gaining access to a broader com-
munity of knowledge. You may be smart and in touch, but so
are many others, who may see things a bit differently. Encour-
aging dialog and feedback from this broader community shows
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a willingness to learn, and through this process you can
improve your intuition.

Validate your intuition. While you can’t stop for validation at
every point along the way without eroding the benefit of being
able to act quickly, it is important to test your intuition period-
ically. Has it led you in the right direction, or has it led you
astray? Is it out of step with your colleagues or out of step with
your environment? IHas your environment changed in a way
that undermines the value of your past experience? Are you
receiving negative feedback that you should be paying atten-
tion to?

Keep your intuition relevant. In a complex and changing
environment, maintain a healthy curiosity and an external
focus to keep your intuition relevant. Since intuition is charac-
terized by an unknowable process, you need to continue
exploring a given area to maintain superior mental models.
This includes openness to new ideas, experimentation and
even outright speculation. Above all, learn to reflect on these
novel things and consolidate the experiences. Keep an external
focus. Become more aware and sensitive to external things—
more observant of outside signals and patterns. Seek to see
things others do not see, but use “gut discrimination” to avoid
being overwhelmed by irrelevant data. Recall that people tend
to jump from signals to conclusions, often “normalizing” vari-
ance to affirm their expectations and ignoring important signs.

Beware of confusion and uncertainty. When you experience
confusion and uncertainty, it may be a sign of the failure of
your intuition. Deep expertise is associated with a superior
repertoire of mental models. Intuition is the ability to subcon-
sciously access these mental models in a repeatable and effec-
tive way in order to quickly make sense of things. This implies
you are on top of things always, not just when you are within a
decision process. If you feel confused about a decision and are
not receiving a clear direction from your gut, it could mean
your intuition has failed and you need a more analytical pro-
cess, more experience, more knowledge or more information.
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m Cultivate a practice of “letting go.” You need to cultivate the
ability to frequently and consistently “let go” in order to listen
to the still, small voice of intuition within you. On a regular
basis, stop the world for a while, listen to your own heart, and
examine the situation using your intuition. This process is cul-
tivated in disciplines such as Zen meditation, which offer an
opportunity to step back from active analytical processes by
sitting quietly and observing body, mind and breath. To
develop your intuition, break the habitual stream of normal
activities and create space for contemplating new things. In
normal life, you are bombarded by enormous amounts of infor-
mation, requiring your mind to constantly operate within its
mental-model repertoire. From time to time this process needs
to be purposefully slowed down or halted. You can use tech-
niques such as meditation or the less mystical approach of
scheduling uninterrupted time for reflection. This will allow
the mind to switch away from external stimuli, turn inward
and seek a calm state.

Start “letting go” and giving a “light-touch” to things, rather
than quickly jumping to a defined mental model in your
thoughts. Becoming redirected to new things is a key ability
and makes us more sensitive to the true nature of our world.
Explore new ideas and expand your horizons, or indeed
replace existing viewpoints with enhanced or more valid inter-
pretations. You can go back over your recent past and look at
events and experiences with a more sensitive eye. You can also
contemplate and think about new ideas or thoughts. Having
become self-focused and introspective, you calm down and
become more contemplative, redirecting yourself to look for
new things or for events in an early state of emergence. Even-
tually you can move toward a “phenomenological” viewpoint,
establishing an ability to experience things without having to
construct an elaborate explanatory theory.

m Combine intuition with analysis. Cultivating good intuition
doesn’t mean you should give up rigorous analysis. When you
have the time, information and resources to work out an ana-
lytical solution, it is often a good idea to do so. You can still test
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the results against your intuition, and they also might modify
your intuition about the correct decision. You should work
with the best analytical processes and intuitive processes, so
that you can refine your mental models and apply them more
effectively. Tools such as decision trees, value expectancy
models, trade-off models such as conjoint analysis, optimiza-
tion models, simulations, or the Analytic Hierarchy Process
(AHP) can be used to help combine intuitive and subjective
insights with rigorous analysis. Look for ways to combine the
best of your head and your heart in making decisions.

MODELS IN ACTION

You know more than you think you know. By accessing your intu-
ition, you can tap into your implicit mental models, often more
quickly than through a formal process. You need to be vigilant
about the dangers of intuition—particularly that of having the
wrong intuition for your current environment. With a healthy
dose of caution and humility, you can learn to trust your intuition
to make sense of the world.

This feeling in your fingers will often lead you in new directions
that you might not have seen through an explicit process. In con-
fusing environments, you might be tempted to fall back on exten-
sive analysis to make decisions. While analysis can be extremely
valuable, it is often best used to inform intuition rather than to
take its place. Get the information that you need, but then learn
to listen to your intuition.

Intuition allows you to focus the full capacity of your mental
models and your experience, thought, and feeling into a decisive
course of action. It can help you creatively rethink what you are
seeing and reveal how certain aspects of the world are important
in ways that might not be apparent to your mind. Intuition can
help you see new patterns and arrive at new conclusions that can
change the way you make sense of the world.
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m In what recent personal or professional decision have you trusted
your intuition? What was the result?

m Take a current critical challenge and, in a still moment, ask
yourself: What does my intuition say to do in this case?

m Can you set aside a few minutes every day to practice listening to
your intuition (even if you don’t act upon it)? What is your intuition
telling you, and how does it differ from the solutions you develop
through a more analytical process?

m How have people around you or in news stories trusted or failed to
trust their intuition, and what were the results?

m In what ways has your intuition failed you, and how do you need to
“refine” your intuition to fit the current realities of your
environment?
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THE POWER TO DO
THE IMPOSSIBLE

What can people achieve with impossible thinking? We've seen
how shifting mental models led to running the miracle mile, cre-
ating new businesses and transforming lives. This chapter pre-
sents three case studies of “impossible thinkers”—Howard
Schultz, Oprah Winfrey and Andy Grove—to illustrate the power
of new mental models. While these individuals differ in their
spheres of action and impact, they all have challenged the think-
ing of people around them in ways that altered their own lives,
their industries and the world.

HOWARD SCHULTZ

It must have looked as if Howard Schultz had lost his mind.

He’d worked his way up from the housing projects of New York,
earned a college degree, and risen to the rank of vice president
and general manager of Hammarplast’s housewares subsidiary, in
charge of their U.S. operations. He had an apartment on Manhat-
tan’s Upper East Side, a good salary, a company car, and vacations
in the Hamptons. He left it all behind—for the impossible.

In 1981, Schultz noticed that a small retailer in Seattle was order-
ing a very large number of drip coffee makers. He traveled across

189
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the country to visit Starbucks Coffee, Tea and Spices, a tiny com-
pany founded ten years earlier by a team of entrepreneurs and
coffee aficionados. Starbucks now boasted four stores, selling
high-quality dark-roasted coffee beans to a small but growing fol-
lowing of connoisseurs.

Rethinking Coffee

Seattle in 1981 was in decline. Boeing; the city’s largest employer,
had made massive job cuts. The coffee industry was in its matu-
rity, experiencing bitter price wars and declining quality. It was a
commodity business with no proprietary intellectual property.
Per capita coffee consumption was down from its 1961 peak of
3.1 cups a day in a slide that would continue until the late 1980s.
To many outsiders, it looked like the worst possible time to enter
the worst possible industry.

Yet Schultz saw something different—so different that in 1982 he
gave up his job and moved 3,000 miles to join Starbucks as head
of marketing. As he writes in Pour Your Heart Into It, life is “see-
ing what other people don’t see, and pursuing that vision no mat-

ter who tells you not to.”?

A Journey of Discovery and Intuition

On a business trip to Italy for Starbucks in 1983, Schultz discov-
ered the European espresso bar. His thinking shifted. He saw a
model of coffee drinking and community interaction at caf§ in
Italy that he determined to bring back to the United States.

Starbucks at that time didn’t sell brewed coffee; it only sold whole
beans and equipment. As Schultz enthused about the prospect of
American coffee bars, he found he could not shift the company’s
focus. The founders were not interested in changing the direction
of their profitable and growing business. Schultz got permission
to create a small experiment based on this new model, setting up
an espresso bar in the corner of a Starbucks store. The experi-
ment was successful, but the founders remained unwilling to
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change their model. They wanted to remain true to their roots as
coffee roasters.

Facing this “adaptive disconnect,” Schultz left Starbucks in 1985
to take his experiment onto a broader stage. He set up his own
business of espresso bars, Il Giornale. Many people said it
couldn’t be done—it was impossible to change the way Americans
viewed coffee. But, as Schultz writes, “No one ever accomplished
anything by believing the naysayers.” Two years later, his suc-
cessful business bought Starbucks.

At the time of its initial public offer of stock in 1992, Starbucks
had grown to 165 stores. By 2004, the company had nearly 7,500
stores and 75,000 partners (employees), with more than £.4 bil-
lion in sales. The company had posted 142 consecutive months—
nearly 12 years—of positive same-store growth. Since going pub-
lic, this juggernaut has grown at a rate of 20 percent per year with
an annual earnings-per-share growth of 20 to 25 percent.

Bridging Adaptive Disconnects

Schultz not only transformed the thinking and actions of the
company, he also revitalized a mature industry and changed the
habits and perspectives of a generation of coffee drinkers. Most
American coffee consumers were buying cans of coffee in the
supermarket on the basis of price. Starbucks invested time and
energy in educating people to appreciate fine coffee and a com-
plex array of espresso drinks. The key to its success was to create
an experience—the Starbucks experience—in its caf§. Gratified
customers told others about the experience, and the phenome-
non grew by word of mouth.

Building a New Order

Beneath the transformation lay a lot of hard work. To change the
American pattern of coffee drinking, Schultz had to rethink
everything about the experience, from the design of furniture and
stores to the training of baristas. Ile had to generate a supply of
quality coffee large enough to support the enterprise along with a
cadre of baristas who could create the coffee experience in city
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after city. He built a new infrastructure to support and deliver
this mental model, giving this process the close attention to detail
that was a big part of the company’s success. Where other retail
companies offered employees minimum wages and no benefits,
Starbucks provided stock options and benefits even to part-time
workers. While other coffee buyers took advantage of market
downturns to cut the prices paid to growers, Starbucks sustained
the prices it paid to growers, thus securing their loyalty and
ensuring a long-term supply of fine coffees.

As Starbucks grew, Schultz had to continuously challenge his
own thinking and conventional Wall Street wisdom, even as he
remained true to the company$ core values. To move from a
small startup to a respected global brand, Schultz declared, the
biggest personal challenge was “reinventing yourself.” He rein-
vented himself from a dreamer who saw the possibilities of
espresso bars and raised money to realize them, to an entrepre-
neur who built a successful business, to a professional manager
who built a major corporation. He also had to challenge his own
thinking about his personal success, leaving good-paying, secure
jobs to pursue his passion.

Zooming In and Out

During the 1995 Christmas season, Starbuck’s hit a slow spot,
and Wall Street complained that the company’s leaders had taken
their eye off the ball in their pursuit of rapid growth. The com-
pany made some short-term operational changes to address
investors’ concerns but continued to focus on long-term innova-
tions, such as the introduction of ice cream and the forging of a
strategic alliance with United Airlines that ultimately helped it
emerge even stronger.

Over the years, Starbucks has introduced such innovations as
prepaid cards (which grew to 70 million in 2002), sales of games
and CDs in its stores, international partnerships and alliances
with such firms as Pepsi-Cola, Capitol Records, Barnes & Noble,
Nordstrom, and Kraft (for supermarket distribution) to expand its
reach. Meanwhile, the company has kept an eye on vital short-
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term performance and operational issues. As Schultz observes,
the CEO needs to be both nearsighted and farsighted. In other
words, leaders need to be able to zoom out to see the big picture
and zoom in to focus on the detail.

Continuous Experimentation and Challenging
the Model

As it continued to grow, the company transformed its product
line, introducing drinks with both regular and nonfat milk as well
as new beverages such as Frappuccinos. While managers have
planned systematically and been resolute about protecting the
culture and the brand, the pursuit of success and rapid growth
has meant transforming their thinking along the way.

“We have been willing to change our minds about things, and as
a consequence changed our company,” said President and CEO
Orin Smith, who joined the firm when the entire operation was
supplied by a single coffee roaster in a drafty warehouse. He
commented:

The big barriers to growth are often self-imposed. When 1
came to this company, the big debate was that we are a
coffee company. We buy the best coffee in the world and
roast it in the best way. If people don’t like it, too bad.
What is this milk stuff we are putting in the coffee to cre-
ate lattes? Then it was nonfat milk. Then we had Frap-
puccino (which now accounts for 20 percent of our
business and is the most important innovation we have
had). We were never going to franchise because we needed
total control over the stores. Today, we are doing third-
party licensing. We have been willing to change the things
we’ll never do, time and time again. We continue to rede-
fine and expand what is the core business.

The company continues to experiment with innovations such as
express preordering (tested in 60 stores in the Denver area),
breakfast offerings (tested in 20 stores in Seattle), and wireless
Internet connections throughout its network of stores in partner-
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ship with t-Mobile. Not all of these ventures succeed. A Starbucks
furniture store—offering home versions of the furniture in its
café—died a quiet death. But many experiments have led to new
sources of revenue and profit, as well as keeping the brand and
the stores fresh.

Stretching Beyond the Possible

Throughout its history, Starbucks set out to do the impossible,
and then achieved it. It set stretch objectives. As early as 1993,
the company told Wall Street that by the year 2000 it would have
2,000 stores. It was a long shot, but seemed doable. By 2000, the
company had already opened 3,000 units—and it just kept going.

As a small upstart, the company set the outrageous goal of build-
ing a brand that was as strong as Coca-Cola’s. For the past few
years Starbucks has been named one of the most respected
brands in the world. “We set extraordinarily high expectations
that border on the ridiculous,” Smith said. “At every step, we set
that bar really high and then tried to meet or exceed it.”

In your travels around the world or into new domains of thought,
what new ideas like Schultz’s European espresso bar have you
recognized? How can you bring them back home to change the
way you approach your work and life? What can you learn from
Starbucks about the difficulty and possibility of changing the
mental models of people around you? Have you given up on your
impossible ideas too soon?

OPRAH WINFREY

Oprah Winfrey began her broadcasting career as an unlikely talk
show host. She grew up in Kosciusko, Mississippi, in a house
without electricity or indoor plumbing. Her unmarried parents
separated soon after her birth, leaving her to be raised by a
maternal grandmother. At age six, she moved to Milwaukee to live
with her mother. As a child she was sexually abused by male rela-
tives and friends. She ran away and was sent to a juvenile deten-
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tion home at age 13. This difficult childhood later affected the
way she approached her show and the topics she chose for her
talk show and her books.

At the age of 14, she went to live with her father, whose guidance
and discipline (for example, she went without dinner until she
learned five new vocabulary words a day) helped put her on a
path to success. She won a college scholarship for her oration
and in 1971 was named Miss Black Tennessee. She graduated
with a degree in communications and theater from Tennessee
State University.

Oprah started broadcasting in college, becoming co-anchor of the
evening news of the Nashville CBS affiliate. After graduating, she
became reporter and co-anchor for Baltimore’s ABC affiliate. She
looked so little like what they envisioned as a successful anchor
that the station sent her to New York for a beauty makeover. She
was told that her hair was too thick, her nose too wide and her
chin too big. But she was successful, not by fitting into the mold
but by breaking it.

Rethinking the Talk Show

In 1977, Oprah became co-host of the Baltimore is Talking show.
Under her leadership it boasted better ratings than Donahue, who
had been the reigning king of the format. After seven years in Bal-
timore, she was hired by ABC’s Chicago affiliate, where she
became anchor of the failing A.M. Chicago show in 1984. Because
the show was doing poorly, she was given free reign to experiment.
After she overhauled its contents, A.M. Chicago went from last
place in the ratings to rank even with Donahue in just one month
and then surged ahead. In September 1985, it was renamed The
Oprah Winfrey Show. In less than a year it became the number
one national talk show. She was on her way to a nearly two-
decade reign as the @en of Talk. The Oprah Winfrey Show is
seen by about 23 million viewers in more than 100 countries.

Oprah had a very different model for the talk show. While
Donahue worked his audience with microphone in hand like a
reporter, interviewing for information, Winfrey met the audience
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as friends. She engaged in a dialog with them that was self-reveal-
ing. She told about her own challenges and experiences. Her style
appealed to women viewers. She recognized the need for connec-
tion with viewers sitting in living rooms in the afternoon. She
talked about personal issues, her childhood abuse, her relation-
ship with her partner Stedman (who, like Oprah, is known to
viewers by first name). She made a public medium into a private,
intimate one—as intimate as several million viewers can become.

In the process, Oprah changed the nature of the talk show,
democratizing it, and making it more personal. She adopted a
goal to “transform people’s lives.” She changed the way people
thought about talk shows and about their own lives—in effect,
challenging their mental models. In her shows and choice of top-
ics for her book club, Winfrey also dealt with difficult issues that
were personally important to her. At the same time, she worked
to transform the mindsets of viewers and readers, encouraging
them to challenge themselves.

Adaptive Experimentation:
Books, Magazines and Other Media

Once Oprah had developed this new, personal view of the talk
show and established a loyal group of followers, she could take
her audience in new directions. She applied her new view to
other areas, challenging the thinking in other industries in ways
that sent shockwaves through them. In 1996, she created an on-
air book club that encouraged millions of viewers to read serious
fiction. These were not the kind of books that traditionally
became popular successes, so she created a whole new segment
of readers.

While book reviews had once been the domain of print publica-
tions such as The New York Times, her show represented a new
format for discussing books with a very broad audience of view-
ers. This made Winfrey an arbiter of taste in the publishing indus-
try, where her endorsement could mean an additional half-
million or more copies in sales. Within two years she had helped
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two dozen books onto the best seller lists. Time writer Richard
Lacayo remarked:

It's not true that Oprah Winfrey's Book Club was the most
important development in the history of literacy. For
instance, there was the invention of the written word.
Then there was movable type. So Oprah comes in third.
But no lower, at least not in the opinion of publishers and
booksellers, who binge every month on the demand for
whatever title she features on her show.>

She then shook up magazine publishing in April 2000 with the
creation of O, The Oprah Magasine, which became the most suc-
cessful magazine startup in history, rapidly growing to more than
two million readers monthly. As periodicals such as Mademoi-
selle folded in a tough advertising environment, hers continued to
grow. While other magazines featured models on the cover, O fea-
tured Oprah Winfrey. She extended her personal connection and
perspectives to this new channel. She broke the rules of some
leading magazine publishers by placing her table of contents on
page 2, instead of 22, so readers would not have to wade through
countless ads. She also co-founded a cable and Internet company
for women, Oxygen Media, in 1998 and created a movie produc-
tion division that has turned out award-winning films such as
Tuesdays With Morrie.

Her personal involvement doesn’t end with her business activities.
She has worked actively on behalf of many charities around the
world. Her “Oprah’s Angel Network” has raised millions of dollars
from viewers to help build schools and aid children throughout
the world. She also has been active in promoting legislation
related to child abuse and other topics of importance to her.

Bridging Adaptive Disconnects

In developing her book club, Oprah used the popularity of her talk
show to bridge the “adaptive disconnects” between her audience
and the intimidating world of modern literature. She showed the
connections between the themes of these books and the themes
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that she addressed in her shows. She transformed this rarefied
world into something personal, engaging and transformational for
her audience. In the process, she was able to serve as a guide or
interlocutor to lead millions of viewers into this new territory.
This approach had tremendous power in creating a new segment
of readers. It changed the way her viewers saw literature and
changed the way many writers and publishers looked at their
audiences. No longer were they publishing just for reviewers. They
were publishing for Winfrey and the readers she represented.
Once her audience began to follow her lead, she could take them
in many directions because she was a trusted source of advice.

Build a World Order: The Harpo Infrastructure
to Support the Oprah Brand

Winfrey created an infrastructure to support her new model of a
personal talk show. While others such as Martha Stewart went
public or added their names to diverse products, Winfrey jeal-
ously guarded both her name and her growing empire, protecting
the brand and her model for her entertainment company—a pri-
vate company, Harpo, Inc. (Oprah spelled backward). This tight
control not only helped to build her personal fortune, but also
ensured control over the editorial content of her show, magazine
and other projects. She made sure that these projects expressed
her own thinking and personality.

The Oprah Winfrey Show won several Emmys for Best Talk
Show, and Winfrey was honored as Best Talk Show Host. In
1993, she won the Horatio Alger Award, given to people who
overcome adversity to become leaders in their fields. She was
named by Time in 1996 as one of America’s 25 most influential
people. She has also appeared on the Forbes list of the highest-
paid entertainers.

Along the way, she has consistently reinvented herself, her indus-
try, and the thinking of her viewers. She brought her mental mod-
els to the talk show and transformed it. Her message to her
viewers is to challenge themselves as well. She made her viewers
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aware of the limits of their own mental models and the possibili-
ties in their own lives. As she said during one of her live “Live
Your Best” road shows, “If youke open to the possibilities, your
life gets grander, bigger, bolder? 3

What are the distinctive experiences of your own childhood and
background, and how have they shaped the way you look at the
world? What possibilities do your unique mental models allow
you to see in the way that Oprah Winfrey saw the opportunity to
re-envision the talk show? What new perspectives have you
applied in one area that might be carried out to other areas, in
the way that Winfrey transferred her personal approach to com-
munication from broadcasting to the book club to magazines?

ANDY GROVE

Andy Grove, who would become the fourth employee and the
driving force of chipmaker Intel, began his life in turbulence.
Born in 1936 of Jewish parents in Hungary, he lived through the
harrowing times of World War II and the Holocaust. He then lived
through the Communist takeover of Hungary and in 1956 fled to
the United States at the time of the Hungarian uprising.* After
studying chemical engineering and earning a Ph.D. from Berkeley
in 1963, he joined the startup Fairchild Semiconductor at the
outset of the semiconductor revolution. His very harsh childhood
may have shaped his “resolute nature,” determination and drive
to succeed. The discipline of a deep engineering education pro-
vided him with formidable analytical skills, an understanding of
the importance of detail, and a bias toward data and its meaning.
He continued to build new perspectives on this base as he built
Intel into a leading corporation and transformed his own thinking
in the process.

Continuous Reinvention and Experimentation

The founding of Intel by Bob Noyce and Gordon Moore forms the
starting point for Grove’s personal business journey. His initial
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responsibilities were engineering and production, and he brought
a hard-driving focus to operations. Grove was known as the
details guy. He was, observes Tim Jackson, the weekly technology
columnist for the Financial Times, “brilliantly intelligent and
articulate, driven, obsessive, neat, and disciplined.” His personal
and business experience led him to recognize the importance of
impermanence, which led to what he later cultivated as an atti-
tude of “paranoia” and a focus on the dynamics of changing his

thinking and transforming the business.®

In the late 1970s, as the complexities of the microcomputer revo-
lution took hold, multiple challenges faced Intel. To deal with
them, the firm had a formidable set of management talent across
many areas, including marketing and design. Its main strength
lay in semiconductor manufacturing, a notoriously difficult tech-
nology to control. More innovative microprocessor designs began
to appear in the market from Motorola and Zilog, and Intel felt
the threat. The firm’s reaction was the infamous “Operation
Crush”—an uncompromising effort to destroy the burgeoning
competition. It was quintessential Grove, total paranoia and a
focused “no-holds-barred” effort to eliminate the threat. It
worked, and Intel went on to dominate the world’s microcom-
puter industry with a market share exceeding 90 percent.

Grove set a pace for continued leadership through experimenta-
tion and a planned obsolescence of chip designs, from the x86
series through multiple iterations of Pentium and beyond. This
was a courageous path for a market leader, which suffers the most
from disruption and cannibalization. But the relentless pace of
change in the industry, Grove recognized, meant that either he
would obsolete his own products or someone else would. He saw
the opportunity to keep advancing chipmaking and creating new
value. Intel was able to sustain profits and market leadership by
continually moving forward. This model in itself differed radically
from the classic one of protecting current technology and advan-
tages. The pursuit of “smaller, faster and cheaper” led to experi-
mentation in leading-edge fields such as nanotechnology. It also
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led to exploration of applications such as multimedia that would
draw upon the added power of the chips.

Changing Horses: The Strategic Inflection Point

The journey of both Intel and Grove, now at the epicenter of both
the semiconductor and the microcomputer revolutions, was rife
with change and stress. The industry undergoes periodic revolu-
tions that require players to reinvent themselves along the way.
The unrelenting progress predicted by “Moore’s Law,” enunciated
by one of Intel’s founders, Gordon Moore, required a continuous
investment in all aspects of research and production on a stagger-
ing scale. Grove had to balance the need for discipline and pre-
dictability in the production of devices of ever-increasing
complexity against the need to evolve and grow in areas where
there was very little previous experience or knowledge.

During the 1980s, Intel made the courageous decision to abandon
its core business, that of semiconductor dynamic memory
(DRAM), and focus instead on the microcomputer. This decision
and Intel’s subsequent in microcomputer chips provide a dra-
matic example of a “strategic inflection point,” one of Grove’s
evolving concepts. He has likened it to “a mental map of the New
World,” where the territory may be unknown but the need for a
shift in thinking and action is recognized. He argues that these
points can be found in businesses outside of high technology and
even in one’s career, where one sees the need to change horses.

In his writing, Grove describes the challenge of determining
whether one has reached a true inflection point. Change is often
a gradual process, and we normalize small changes until they
become more serious. The problem is to detect whether the
change we observe is a meaningful signal or just noise. The ideal
is to make important changes while the business is still healthy.
Often, warning signs are overlooked. Different people, too, can
see the same picture and make very different interpretations,
which Grove calls “strategic dissonance” and we have referred to
as “adaptive disconnects.”
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Using Paranoia and Cassandras to See Things
Differently

Grove encourages the role of Cassandras, prophets of doom,
within the business. These doomsayers can give early warning of
impending change. They can also suggest new mental models that
the business should consider. Grove encourages broad and exten-
sive debate involving multiple levels of management and external
perspectives, particularly those of customers. These diverse per-
spectives help to challenge the current mental model and change
it when it needs to be changed. Given the uncertainty of the envi-
ronment, Grove also argues for experimentation to resolve “stra-
tegic dissonance”—such as trying different techniques, products
or sales channels.

Intuition

Given Grove’s reputation for valuing data and associated analyt-
ics, it is extremely interesting how he invokes the role of intu-
ition. He has observed that data is usually about the past,
whereas inflection points are about the future. While information
and perspectives from customers and Cassandras can help, there
is often no straightforward, logical path to the recognition of an
inflection point. One must move beyond the rational extrapola-
tion of data, and Grove has compared the leap from one business
paradigm to another at these inflection points as going through
“the valley of death.”

A Two-way Street: Adding Market Perspective
to Engineering Through “Intel Inside”

While the technology continuously changes, the marketing of
new chips demands continuity. Intel recognized this by develop-
ing the Intel Inside campaign to build the brand. Until then, chip
making had been primarily a business-to-business (B2B) activity
where chips were sold based on performance and price. With ris-
ing competition, a recognizable consumer brand had become
more important. The branding strategy shifted the chip from a
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hidden piece of hardware inside the machine to something of
value that consumers were willing to pay extra for. The brand
advertising was iconic and emotional, without any mention of
processor speed or other specs that were typical engineering con-
cerns. This was a shift from a purely engineering view of the
world to a marketcentric one.

The increasing brand recognition had its downside, posing a
challenge to the thinking of an organization built upon engineer-
ing. The difficulty of balancing an engineering and marketing
perspective showed up in the so-called floating-point problem in
the 1990s. Intel microcomputer chips are hideously complex and
carry out a wide range of complex actions, so testing all the pos-
sible permutations of use is immensely challenging. Intel had
shipped a new product, and errors were detected in using the
processors for certain complicated mathematical calculations.
This was not surprising, and it affected only a small number of
customers. It had been viewed as an engineering problem, but it
became instead a major media event, of the sort engendered by
defective consumer products, with CNN turning up at Grove’s
office for comment.

Because of its history and old mental models, Intel initially han-
dled this problem the same old way—as an engineering problem.
It did not recognize that its world was now radically different.
Grove ultimately grasped the situation and initiated a consumer-
style product recall, even though in most instances it was proba-
bly unnecessary. This cost Intel around 800 million, but pre-
served the company’s reputation in the market. Grove later
recounted the lesson this episode taught—that Intel needed to
look at things in different ways than they had traditionally. The
business could no longer be approached from an engineering per-
spective alone. Consumer perceptions were increasingly impor-
tant, even though the “old order” of an engineering mindset
continued to influence thinking in the company.

Grove and Intel have been phenomenally successful by consis-
tently challenging their mental models and the models of their
industry.
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What are the “strategic inflection points” in your own business
and life? How do you recognize them before it is too late? When
you reach such a point, will you have the courage to give up your
current mental model to embrace a new one, in the way that
Grove shifted from DRAM chips to PC chips? Do you have the
fortitude to cannibalize your current business to continue to
shape the models of the future?®

CONCLUSIONS

Each of these profiles demonstrates the power of impossible
thinking. Howard Schultz, Oprah Winfrey and Andy Grove were
told at various points along the way that what they were trying to
do was impossible. Yet they were able to embrace a different view
of the world. For Schultz, it was the vision of an American
espresso bar, for Winfrey it was an intimate talk-show format
focused on the personal transformation of the audience, and for
Grove it was a continuous evolution of the company and industry
across discontinuous “inflection points.” The stories of their suc-
cesses reinforce some of the key messages of the book:

m Recogniging the influence of childhood, education and
early work in shaping their mental models. These innova-
tors drew upon their childhood and early career experiences to
develop a distinctive world view. Schultz used his concern for
workers developed while growing up in the housing projects as
well as his experience in sales and his exposure to the coffee
knowledge of the company’s founders. Winfrey drew upon the
themes of a difficult childhood and the transformation of her
own life in re-creating the talk show. Groves drew perspectives
from the chaos of war in Europe as well as his engineering edu-
cation to combine hard-driving precision with a “paranoid”
commitment to change. Each was able to leverage the distinc-
tive perspectives arising from their early experiences, which
some might have seen as a liability, as a platform for challeng-
ing the current view of their companies, their industries and
the world. Part of their power was in tapping the perspectives
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of their personal lives and applying them to their business ini-
tiatives and to making changes in the broader society. What
unique perspectives have you have gained through your life
and career experience that you can apply to current chal-
lenges in work, life and society? How can you use the parts of
your experience that you might have thought of as failures or
hardships to take a fresh view of these challenges?

Keeping their models relevant. Even though they used their
early experiences as a starting point to challenge current mod-
els of those around them, these innovators did not become
fixed in their views. All three were committed to seeking out
fresh perspectives and continuing to challenge the status quo.
This allowed their organizations to continue to grow and
helped them avoid the one-hit-wonder syndrome of a great
idea that becomes calcified. They continued to experiment
with fresh ideas. Starbucks experimented with global expan-
sion, new channels such as supermarkets and new products in
its stores. Winfrey stretched from her success in broadcasting
to books, magazines and the Internet. Grove preserved the
engineering genius of Intel with constant product innovations,
even while embracing the foreign territory of marketing. Their
models were not fixed and static. They were vibrant and alive,
which allowed them to sustain growth and success long after
their original model might have become mature or entered
decline without this attention to renewal. How are you chal-
lenging your current mental models? What are you doing to
experiment to keep them fresh and relevant?

Making things happen by transforming the world around
them. Many people have radical ideas and perspectives on the
world that amount to nothing. These three individuals have
had a major impact on our world because they not only chal-
lenged existing models but were able to bring many other peo-
ple along with them on this journey. They paid attention to the
infrastructure needed to support the new order—from Star-
bucks’ network of well-paid and trained baristas and coffee
suppliers, to Winfrey’s tightly controlled operating company, to
Grove’s initiatives in engineering, manufacturing and market-
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ing. People who a decade ago had never heard of an espresso
drink now find themselves ordering a “venti Caramel Macchi-
ato” without a second thought. Television viewers who had
never read a work of serious fiction are led by Oprah Winfrey
into this new territory. Computer buyers who know nothing
about hard drives and processing speed are looking for the
“Intel Inside” symbol or thinking about how to speed up multi-
media applications. These three leaders not only came up with
a new way of seeing things, but they were able to change the
way we look at the world and how we act. They reframed the
dialog in a way that had broad repercussions across our soci-
ety. To do this they addressed very hard operational and
human issues, overcoming obstacles and converting the doubt-
ers. They built organizations to support their views of the
world and created reinforcing infrastructures. They engaged in
the difficult process of changing the minds of people around
them, first in their own organizations and then in the broader
world. All of this was what Edison referred to as the 99 percent
perspiration that must support a dash of inspiration to com-
prise genius. This sweat and attention to operational details
separates the radical thought from the transformational idea.
How can you get others to see and follow your new way of
thinking? What combination of education and supporting
infrastructure is needed to allow you to go from thinking the
impossible to doing the impossible? How do you retain the
humility to change your own thinking in the process?

Acting quickly and effectively. These three individuals were
not afraid to act. While they continued to learn, challenge and
change their models, they often acted on their own intuition
against the advice of advisors. Schultz drove forward with his
intuition about his espresso bar against the opposition of the
Starbucks founders. Winfrey resisted attempts to make over
her image and render her more mainstream, maintaining faith
in the power of her distinctive view of the world. Grove was
able to make the gutsy move out of DRAMs, abandoning the
source of Intel’s past success, to bet the company on the
microcomputer chip business on the other side of this inflec-
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tion point. Do you tap into your intuition in making deci-
sions? How do you ensure that you intuition is still valid in
the current environment?

These three profiles demonstrate the power of challenging the
current model. Stories of this kind are easy to tell with hindsight,
but very much harder to live with foresight. Thinking impossible
thoughts and acting upon them takes great courage and persever-
ance. As these stories have shown, new mental models can have
tremendous transformational power for the individuals who
champion them, their companies and the world.

m Put yourself in the shoes of these three people early in their careers.
m Would you have had the guts and conviction to do what they did?

m If you look at your own world for areas where businesses are
considered mature and products are commodities, do you have the
power to break out of this model and reinvent them the way Schultz
did with coffee drinking?

m Can you use insights from your personal experiences to transform
the way you approach your work in the way that Oprah Winfrey
brought her own personality into the redesign of the talk show?

m If you look to reinvent your products and services, do you have the
courage—and paranoia—to cannibalize and destroy your existing
business, as Grove did, even when you control the market?
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CHALLENGING YOUR
OWN THINKING: PERSONAL,
BUSINESS AND SOCIETY

Discovery consists of seeing what everybody has seen
and thinking what nobody has thought.

—Albert von Szent-Gyorgyi

I Friend or foe?

In the fog of war, you see a person standing in front of you with a weapon
raised. In the midst of the battlefield noise and confusion, it has been a feat
even to single out this one soldier. You have an instant to make a decision.
Your ability to make sense of the situation could mean life or death for you or
for a comrade. You choose. You fire.

The difficulty of making sense in these conditions is shown by the numerous
deaths in wars from “friendly fire.” The wrong mental model can be as
dangerous as an enemy with an automatic weapon.

Every day you are faced with decisions in which you need to make sense of
the world around you, quickly and with insufficient information. While the
consequences of making sense are rarely so immediate and deadly as those
on the battlefield, the models you adopt can have a tremendous impact on
your world. They shape, often in dramatic ways, how you approach decisions
about personal life (diet and exercise or work/life balance), your businesses
(investing in e-business), and society (addressing terrorism or poverty). How
do your mental models affect the way you understand and act in the world?
In this chapter, we explore applications from personal life, business and
society, and we invite you to challenge your own mental models.
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Impossible thinking is not an academic curiosity. The goal of
becoming better at impossible thinking is to be able to under-
stand the world better, apply the most effective models for a par-
ticular situation and act. Models may appear ephemeral and
abstract, but the costs and implications of our mental models are
very real. The fact that most of what we see comes from inside
our minds doesn’t mean we should treat it as an illusion.

Our models shape our worlds and our actions. They affect our
health, our relationships, our business performance and the qual-
ity of life in our society. The models used by business leaders can
lead them to adulation or incarceration and can move their com-
panies into boom times or bankruptcy. Mental models can keep
groups of people in society in backward poverty and ignorance or
propel them rapidly forward. We have seen how shifts in models
by political leaders such as Konrad Adenauer in West Germany
after World War II, Fidel Castro in Cuba, Pol Pot in Cambodia or
Saddam Hussein in Iraq have retarded or advanced the quality of
life for all the people of their nations. We also have seen how sud-
den shifts in long-held models, such as the end of the Cold War
and its mindsets, can transform the lives of individual citizens
and the dynamics of global politics. Our models shape our world
in many ways.

In the three examples that follow, we explore ways of thinking
about and challenging our mental models related to health (per-
sonal), the e-business (business), and addressing terrorism while
protecting privacy (society). How can the insights in this book
help address these issues? We then present a process for thinking
through your own models and give you a diverse set of examples
upon which to practice.

HEALTHY THINKING: MAKING SENSE IN PERSONAL LIFE

The mental models we apply to our health and wellness can lead
to very different actions and outcomes. There are Eastern models
of treatment (such as acupuncture) and Western ones (such as
pharmaceuticals and surgery). There are chiropractic profession-
als. There is a focus on nutrition and exercise. There is also a
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dividing line between a focus on prevention versus a focus on
treatment. And there is a constant flow of information, some of it
conflicting, about different strategies for diet and health.

Osteopathic medicine also initially offered a distinct alternative
to traditional medicine. Its philosophy, developed by 19th-cen-
tury physician Andrew Taylor Still, provided a holistic view of
health in sharp contrast to the traditional medical approach. It
was based on four principles—(1) body, mind and spirit are a
unity; (2) the body is capable of self-regulation, (3) self-healing
and health maintenance; (4) structure and function are recipro-
cally interrelated—and treatment is based on an understanding
of these principles. While American osteopathic physicians are
still trained in this philosophy, they also learn all aspects of med-
icine and surgery. As osteopaths have moved away from these
core principles, the practice has become less distinctive. Their
role has become more narrowly defined as the manipulation of
bones for treating disease, and they have eroded their valuable
mental model of using a systemic approach to treating disease.

Our mental models also have a direct impact on our health.
Something that we believe will make us better may help to some
extent because we believe in it. The well-known “placebo effect”
demonstrates that some test subjects exhibit a positive benefit
after taking a sugar pill that they believe is an actual medication.
The pill itself has no effect, but they believe that it works, and
this may make them better. There are obvious limits to the
potential for positive thinking, but in some cases the best treat-
ment could be the treatment you have the most confidence in.

How do you sort out the various mental models related to health
and wellness and apply the most effective ones? Among the possi-
ble approaches are:

m Seek out new models. You first need to familiarize yourself
with alternative approaches. What are other ways of treating
illness and promoting wellness? Seek out new sources of infor-
mation by reading widely or discussing with friends and alter-
native practitioners. What are the strengths and weaknesses of
these various approaches? Look even at some alternatives that
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you consider absurd—there may be some hidden value in
them or they might be combined with other approaches.

m Create a portfolio of approaches. A focus on preventive med-
icine doesn’t exclude the use of medical interventions. Some
proponents of alternative medicine may view the paradigm
shift to a preventive approach as a one-way street away from
more traditional approaches. But many people combine the
two approaches. They choose to use a holistic approach when
the risks are not too high compared to the potential side effects
of medical treatments. For example, you might rely on chicken
soup and other foods, teas and vitamins to treat a mild illness
rather than going on antibiotics. As long as the disease is not
serious, this may be a more effective approach. But if you con-
tract Lyme disease, which can have serious consequences if
not quickly treated with antibiotics, you use a pharmaceutical
approach. Many individuals avoid becoming dogmatically
attached to one approach or another, but select the best one
for the specific situation. Often this selection is not explicit or
conscious but intuitively happens as the mind uses what it
considers to be a coherent set of models that work, addressing
different aspects of experience—even though the models may
appear to be logically incompatible on specific analysis. How
can you build a portfolio of approaches to health and wellness?

m Know when to shift from one approach to another. It is
important to find a physician or other health practitioner who
can apply both approaches or to develop a set of diverse profes-
sionals that you can consult on treatment. If you rely entirely on
a holistic practitioner, you might tend to overlook serious symp-
toms that should be treated with traditional medicine. On the
other hand, if you rely entirely on a traditionally trained doctor,
you might tend to overdo medical treatments when there could
be an equally effective or more effective alternative approach.

m Sift through complexity. Medical information is constantly
changing. Today’s study may be disproved tomorrow. Alterna-
tive cures are riddled with fads and quack remedies that often
are supported by compelling arguments but not by rigorous
research. How do you sift through the complexities of this con-
stant flow of information?
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As discussed in Chapter 6, you can zoom in and zoom out,
making a detailed examination of the studies upon which new
medical approaches are based and then looking at the bigger
picture. You might be focusing on perfecting your diet, for
example, while still smoking a pack a day and living a sedentary
life. It may turn out that giving up smoking and increasing exer-
cise could have the greatest impact on the quality of your life
and your health. Stepping back and looking at the broader pic-
ture is key in avoiding the pitfalls of cognitive fixation or being
overwhelmed by data. This process of zooming in and out can
keep you from being paralyzed by too broad a context and from
jumping too quickly into new fads. Part of this process is to
develop areas of interest that serve your needs, so that you
don’t have to examine everything. Any “advice” that excludes
all others and wants your exclusive focus, promising incredible
benefits, entails a loss of context and balance. You need to look
more critically to sift for sense in this stream of shifting data.

Understand your own models. Assess the mental models that
you use to filter health-related advice and information. What
influences from your past cause you to view this information in
this way? What is your interest level, and what is your attitude
toward the topic overall? Is it: (1) fear of knowing (burying
your head in the sand), (2) vague interest but a sense that this
is not a priority in life, (3) interested but distracted by other
competing concerns, (4) very interested and willing to spend
time or (5) recognition of a major concern on which you are
willing to spend extensive time and effort? Each of these atti-
tudes and related mental models needs to be self-assessed. For
example, the last one, recognition of a major concern, may
well be shaped by either a health crisis or a medical examina-
tion highlighting a personal risk one may be under. Alterna-
tively you may be a teenager, feel immortal, and have more
pressing issues in your life, so your mental model is more along
the lines of “vaguely interested.” This attitude will shape the
way you approach issues of health and well-being.

Conduct your own experiments. What works for one person in
preserving health may not work for another. You can read all the
medical research you want, but you also have to find out what
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works for you. Make changes in your diet and observe the
result. Experiment with different forms of exercise. The fitness
center or exercise video that works for one person might not
work for you. Maybe a morning walk or weekend rollerblading
might fit with your lifestyle and interests and so be more effec-
tive. Maybe one diet will work for a friend but be a disaster for
you, either because it requires behavioral changes that are diffi-
cult to sustain or because you respond to it differently. Many
people start a new exercise program or diet and then beat them-
selves up because they fail. If, instead, they see it as an experi-
ment, they can note the results and move on to try another one.
While it is important to exercise consistently to make progress,
keep experimenting until you find something that works.

m Recognise the structures that reinforce the old models. As
we discussed in Chapter 8, our mental models are reinforced by
the structures we have built around them. The smoking break
at work reinforces this habit. To change our behavior, we have
to address not only our mental models but also the structures
that hold them in place. This can be the most difficult part of
the process. Many diet programs address this challenge by cre-
ating social systems and mentors that reinforce the new behav-
ior, by establishing systems of calorie counting that transform
the way members see their diet or by setting up a complete set
of meals that provide an alternative, and presumably healthier,
universe with a more limited set of dietary options. Changing
habits that affect your health and well-being requires a change
in the structures that support these habits. You need to recog-
nize that it is difficult to change behavior and begin to disman-
tle the infrastructure that locks you into the old order.

Your views of weight control, diet, exercise, cancer prevention,
smoking, alcohol, stress and time management, and your atti-
tudes toward medical advice, affect the quality of your life. What
are your current models in these areas? How do they differ from
those of the people around you? Try to find someone with a very
different viewpoint whom you know personally or an author who
has written on these subjects. If you adopted this viewpoint, how
would the quality of your life change? Can you conduct a thought
experiment, trying to see the world through this person’s eyes?
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How would your life be better or worse? Would this mental model
be more useful to you? What are the risks?

If you have expressed the desire to change your behaviors related
to health and wellness, consider that what holds you back may be
not merely a “weak will” but rather the strength of your current
models. You believe that what you see is, in fact, the world, while
most of it is in your mind. If you can change your mind, you can
think impossible thoughts and change the way you achieve your
health and wellness goals.

-
OTHER PERSONAL CHALLENGES AND THE MODELS BENEATH THEM

Balancing work and personal life. With the abandonment of the tradi-
tional career model of working one’s way up through the ranks of a
single company until retirement, we face a much more complex view
of work and its balance with personal life. To balance professional
achievements with personal fulfillment, employees are finding cre-
ative approaches such as job sharing, telecommuting and flexible
work arrangements. What model of work and personal life shapes
your thinking? Does it work well for you? What other models could you
apply, and how would they change the quality of your career and life?

Personal economics. Economic downturns and corporate mismanage-
ment have eroded faith in traditional company pensions as well as in
the consistent returns from investments. As people live longer, plan-
ning carefully for retirement becomes more important. There are com-
plex choices to make about financial planning for the future, and they
are shaped by our mental models. The government cannot guarantee
our retirement, so a tension arises between spending today and find-
ing ways to effectively save and invest for a future that looks increas-
ingly unpredictable. What are the mental models that shape your view
of retirement? Are they still valid, given changes in the environment?

Marriage and relationships. With reality television shows in which
would-be brides or grooms offer themselves for marriage to partners
sight unseen, the models for our marriages and relationships have
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been stretched to the limits. Some have dismissed the need for for-
mal institutions at all, and others have argued for a model of serial
relationships. Same-sex couples are battling for the recognition of
legal rights for their often long-standing unions against opponents
who see this as a threat to the institution of marriage that might
unravel the fabric of society. Even so, the enduring mental models of
a “traditional family” still exert an influence, even if they never
reflected the true reality of relationships and are even less relevant
today. Attitudes toward divorce and particularly its impact on chil-
dren have also changed over time. What is your current model for
relationships, and how was it formed? What are the models held by
your partners in your relationships? Does your current view still work?
What are some alternative models you might adopt?

Ad hoc work communities. With even the U.S. Army, that most collec-
tive of all enterprises, touting a slogan of “an army of one,” work has
become a much more individual process. Employees are viewing
work as an opportunity to develop marketable skills rather than as a
step on a career path within a single firm. With outsourcing, organi-
zations are much more like networks of individuals. Loyalty to an
organization once was a key concern, but now with more ad hoc
work communities, the loyalty is much more to a specific task. This
has changed the model of what it means to be an organization. What
work relationships do you have now? Upon what mental models are
these relationships based? What other models could you adopt, and
how would they change the way you act in the world?

DOT-COM: MAKING SENSE IN BUSINESS

The Internet swept into our world like the tornado in The Wizard
of Og, lifting us up and transporting us out of our old world into a
bizarre new one, with wonderful possibilities and unexpected
dangers. Then, after a long and difficult journey along this yellow
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brick road, we clicked our heels together to find ourselves back
where we started. Like Dorothy, of course, we are not completely
back where we started, because our mental models have been
shaken and stirred. We may be in Kansas again, but we will never
look at it in the same way. And, unlike Dorothy’s, our world has in
fact been transformed in fundamental ways by this new technol-
ogy. The perception of e-business moved from unstoppable fad to
absolute failure and now is swinging back toward center. Our abil-
ity to take advantage of this technology depends upon our busi-
ness models, which, in turn, depend upon our mental models.
What can we learn about mental models from the dot-com bubble
and its aftermath? Here are a few of the lessons:

m Understand your models. During the bubble, much attention
was given to compelling stories about potential ventures and
very little to classical “business models” and their underlying
mental models. Arguments were made to accept a new mental
model that was not very clearly presented or understood. As
events unfolded, instigators, observers, investors and custom-
ers were persuaded that they were all participants in truly rev-
olutionary events. There was a widespread belief that they had
entered a parallel universe where things were happening in
“Web time.” Managers were persuaded that the old mental
models they employed to make sense of the world no longer
worked here. Those who expressed skepticism “did not get it”
and were viewed by many as regressive or out of touch. Previ-
ous experience was viewed as a liability. The growth rates were
unique and the scale was phenomenal. Millions of users were
joining the community every month at unprecedented rates.

The unique nature of the experience was further reinforced by
the financial and investment aspects of the various participat-
ing businesses. Simply put, the valuations and associated
investments were outside everyone’s experience. No one had
seen such things before, so people had to create new models
for their investments and understanding of businesses on the
fly. The old models did not appear to explain what was going
on, and the new models were so exciting that few looked care-
fully at their potential weaknesses. There was too little careful
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and rigorous examination of the strengths and weaknesses of
either the old or new models.

What mental models shape your current view of the Internet
and its value to your business? What alternative models could
you use to assess its potential and apply it to your business?

Know when to switch horses. As we saw with Lord Simpson,
we need to be wary of being swept away by fads. With all the
media hype about the Internet and all the investment dollars
flowing in, it became hard to think rationally. There was also a
problem of a lack of history, so that any story became credible.
People gave up their old mental models without identifying a
clearly articulated new model to replace them. Some did
attempt to see these events through less rose-colored glasses
by going back into history and comparing the meteoric rise of
the dot-coms to events in the 17th century, such as the “South
Sea Bubble” in England or the “Tulip Bubble” in Holland. Many
companies also fell into the pattern of the midlife crisis, post-
poning change for long periods and then making dramatic and
often destructive leaps. On the other hand, some investors
knew when to jump in and jump out. They got in before the
bubble, got out before it burst and profited greatly. Some were
just lucky, but others apparently had a model that recognized
the run-up as “irrational exuberance” and then found ways to
exploit this understanding to profit from it.

What are the potential risks and rewards of sticking with your
current mental models or changing them to embrace new tech-
nologies and other emerging opportunities?

Recognige that paradigm shifts are a two-way street. The
companies that saw the rise of the Internet as a revolution
were like the people who sailed off on the Titanic without life-
boats. The ones who were able to see the world through multi-
ple models and move back and forth between them often had
the best chances of surviving. Webvan went bankrupt trying to
sell groceries online, while retailer Tesco in the UK, with an
established network of retail stores, found they could add on a
very profitable online business, using their existing stores to
facilitate local deliveries. Tesco realized it didn’t have to throw
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away its current model in order to embrace the new model of
the Internet. Even a strictly online retailer such as Amazon
clearly understood the old models and used this understanding
to transform its operations and economics, while other online
businesses crashed and burned around it. It built partnerships
with bricks-and-mortar retailers in toys and books and trans-
formed its focus from building market share at any cost to pro-
ducing returns.

The Internet revolutionaries claimed that everything needed to
be changed: personnel policies, financial rewards and measure-
ments, dress codes, software development methods, customer
channels and so on. After the dot-com bubble burst, in estab-
lished companies the pendulum swung entirely in the other
direction, so the online businesses were abandoned with the
same passion with which they were once embraced. As these
firms returned with a vengeance to the old models, they may
have overlooked some of the continued value and power of the
new technology by becoming counterrevolutionaries.

What is the value of the old mental models in the new e-busi-
ness world? How can the new models and the old be inte-
grated? What does it cost to keep these different models open
as options?

See a new way of seeing. Early in the development of the
Internet, few companies had the experience to recognize its
potential. The Internet was dismissed and marginalized for a
long time before the development of Web browsers, and even
then for a while its potential was recognized only by a few
insiders. If companies had invited these wild-eyed Internet pio-
neers—the kids with the pierced ears and colored hair—into
their organizations, they would have had a head start in gain-
ing the kind of experience with the technology and the mental
models of this subculture that could have helped in making
later decisions. The Internet itself operated for many years as
the exclusive domain of academics and programmers. Why
weren’t more companies already playing on this playground?

What are some emerging opportunities in the online world
(such as blogs and wikis)? How can you tap into these develop-
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ments and use them to rethink your business models and
underlying mental models?

Sift sense from streams of complexity. In the 20/20 hindsight
that was brought to bear on the Internet bubble, many people
forgot how truly confusing and complex the emerging technol-
ogies of the 1990s had been. Just a few years before the Inter-
net took off with the development of the Web browser, the
transformational model was going to be “interactive televi-
sion.” Companies invested hundreds of millions of dollars into
this technology. But how could companies recognize where the
technology was headed and understand the implications?
Some managers remained zoomed out and just looked at the
big picture; some became so focused on a specific technology
such as interactive television that they failed to see the poten-
tial of other technologies. The strategy of zooming in to under-
stand and gain hands-on experience with the technologies (it
was amazing how many CEOs in the early days of the Internet
had never even been online) and then zooming out to look at
the broader context could have helped in making sense of a
very confusing picture.

What are the new areas of technology development and appli-
cation on the horizon today? How can you discover them and
recognize their potential to change mental models and busi-
ness models?

Engage in experiments. Many experiments took place with the
rise of the dot-coms, and at one stage it seemed as though the
whole dot-com explosion was one gigantic personal and busi-
ness experiment. Unfortunately many of these “experiments”
were not designed in a way that maximized learning, and they
were not done on a small enough scale to test some interesting
hypotheses before larger investments were made. They were
mostly large, parallel and often competing “bet the farm” activi-
ties with an unending flow of venture and corporate capital
funding. The failures were big, and they swallowed a great deal
of shareholder value. Some companies did make more careful
experiments. In consumer goods, P&G’s Reflect.com site for
bath and beauty products offered a way for it to learn about the
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potential of e-business before making further investments or
disrupting its existing retail partners. Most Internet experi-
ments, however, were extremely costly and the payoffs very
uncertain in terms of deep learning.

How can you learn from post-mortems of natural experiments
of your company and other firms in using the Internet? What
new experiments can you design?

m Bridge adaptive disconnects. One problem of the Internet
was the dichotomy between insiders and outsiders. It was
important to work to bridge the gap between these two worlds.
Some companies recognized that their existing cultures would
kill these new startups, so they wisely set them up as indepen-
dent operations, often based in Silicon Valley. But often they
didn’t build bridges between these two worlds so that the start-
ups could benefit from the experience of the old company and
vice versa. These divides between the two worlds limited the
usefulness of the different models and made it harder to recog-
nize problems. A distinctive adaptive disconnect was the atti-
tude of some in the dot-com arena who declared that the
nonbelievers “did not get it” and that it was simply impossible
to coexist. No attempt was made to bridge the gap, and this
proved to be a major obstacle to mutual learning and the devel-
opment of hybrid organizations.

How can you bridge the adaptive disconnects in your organiza-
tion? How, for example, can you bring the technology leaders
and business leaders together to understand the business
implications of new technologies?

m Consider the infrastructure. Although the scaffolding that
supports the old order is usually built up over a long period, in
the case of the dot-coms the structures of our society supported
the new models in ways that made their progress nearly irre-
sistible. The amount of capital invested in the global telecom-
munications infrastructure proved to be vastly in excess of its
real need. This investment became the basis for just having to
believe the new model, since to not believe would have made
this phenomenal investment, literally hundreds of billions of
excess dollars, an irrational and inexplicable act. The growth of
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venture capital firms, the rise of the NASDA@nd the increase
in individual investment created a supporting infrastructure
that drove investments in these Internet startups to remarkable
levels. The advance in equity values was so phenomenal for
most dot-com companies that many ordinary people changed
long-held investment habits and became day traders or simply
less cautious investors, not wanting to lose out on these unprec-
edented gains. The rapid spread of personal computers in the
office and home, together with falling computer and communi-
cation costs, also conspired to support these new businesses
and their related mental models. At the same time, the strength
of the “old world” infrastructure was eroded as traditional
“hard goods” companies saw their market valuations collapse,
even while they continued to post strong performance.

What investments, structures and processes of your current
business make it hard for you to embrace new technologies
and new mental models? What aspects of your infrastructure
can be redesigned to support the new models you wish to
embrace?

Trust your intuition—but gain the experience to change it.
During the dot-com revolution, very few people had the forti-
tude to hold out against the tide, trusting their own intuition
against the relentless hype and the undeniable financial
returns of the Internet. But the revolutionaries were right in
noting that an intuition based on the past is often dangerous in
a new environment. Like the old generals, you are fighting the
last war. Intuition differs from insight in that it is grounded in
experience. The challenge then is to gain enough experience in
the new technology and models so that your intuition is drawn
from deep experience. It was the rare senior executive who
sought out this kind of experience. Many left the deep experi-
ence with the technology to the IT department—it makes
sense to delegate this kind of technical detail—but what these
leaders often failed to appreciate was the importance of having
hands-on experience to refine their personal intuition. This
was even more important because their customers, in the mil-
lions, were now embracing this technology. These were not
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just technology decisions on the table but also strategic deci-
sions with major implications for the organization. As a result
of this lack of experience, business leaders either were con-
vinced that they could not trust their current intuition or else
embraced a new “intuition” about the potential of this technol-
ogy that was not grounded in experience. In part, this also
explains the rise of the Internet “gurus” who sought to be
thought leaders. Some even achieved star-like status for a brief
shining moment.

What does your intuition tell you about how you should use
the Internet and other technologies? Can you trust your cur-
rent intuition® How can you refine your intuition through new
experiences?

-
OTHER BUSINESS CHALLENGES AND THE MODELS BENEATH THEM

Strategic planning. How can organizations plan in a world of rapid
change, complexity and uncertainty? It became clear to many large
companies in the early 1980s that centralized planning was no
longer fast, flexible or creative enough to address the challenges of
the current environment. By the time the well-researched, five- or
ten-year plans were released in big bound notebooks, they were
already obsolete. These planning processes were based on the
assumption that the future is predictable, so that viable long-term
plans can be made accordingly, but the world has become increas-
ingly unpredictable. In 1983, Jack Welch, CEO of General Electric,
dismantled the company’s heralded centralized planning initiatives.
Over the decades that followed, there was a range of planning
approaches. Some companies and consultants continued to develop
new, more forward-looking approaches for creating a grand strategy.
During the dot-com era, strategic planning sometimes consisted of
little more than an optimistic business plan or story line. There was a
series of revolutions in strategy making, some of them later viewed
as fads. Some companies implemented broader and more flexible
approaches such as scenario planning and options thinking to
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explicitly address the uncertainties of the environment. Other firms
turned aside from strategy to focus more on achieving both opera-
tional efficiencies and short-term objectives. Some corporate leaders
just abandoned strategic planning altogether, concluding that the
environment was too uncertain to do anything else.

What is the current mental model that shapes your strategic plan-
ning? What are alternative models? Which of these models will work
best for your organization?

To grow or not to grow? Many companies have built their strategies
around a traditional model of consistent growth, but does this model
become dysfunctional when growth is not possible or reaches its
natural limits? The commitments of investors to value growth per se
make it hard for companies to abandon this growth model, even
when opportunities are becoming more constricted. There are
increasing questions about this model. Another challenge for U.S.-
based global firms is to grow in an environment of increasing anti-
U.S. sentiment. Another recent phenomenon is deflation and slow
growth of major economies, such as Japan or Germany, making
growth across the global economy problematic.

Are there ways of creating value other than just growing the top line?
How does a focus on growth constrain your opportunities and
actions? What other models have companies used to build and sus-
tain successful businesses? Could you apply them to your business?

Mergers and acquisitions. Mergers and acquisitions often look good
on paper, but their high failure rate shows they are not easy to make
successful in practice. There are incentives for investment bankers
and management to take an overly optimistic view of the synergies,
and this contributes to failures. Differences in culture and problems
in implementation often make the difference. Before the fact, these
combinations are usually assessed through financial models, but the
returns from these arrangements often depend on softer issues such
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as integrating culture and leadership that are difficult to assess on a
balance sheet.

What are the potential problems related to a pending merger or
acquisition that you might not see because of your mental models?
What are other models for achieving your goals besides mergers or
acquisitions, and how might you use them?

Startups. Experienced corporate managers who have joined new
startups find that they need to adopt very different mental models for
business organizations that have little past history, no established
brand or reputation and scarce resources. The arrival of these “pro-
fessional managers” is often a line of demarcation between the cre-
ative and free-flowing startup phase and the more intense focus on
operations of the larger established company. Making the transition
between these two views of the company is one of the key transition
points and a place where many initially successful startups fail to
become enduring corporations.

If you are involved in a successful startup, what mental models
shaped your initial growth? How do these mental models need to
change, now that you are larger and more successful? What models
are needed at each stage of a firm’s progress? If you are in a mature
firm, how could your thinking benefit from importing the mindset of
a startup into parts of the business?

Improving poor corporate performance. The typical mental model for
improving poor performance is to cut costs, change senior manage-
ment, write off nonperforming assets and fire people. If people are an
asset, though, this can be destructive in the long run, and cost cut-
ting can take you only so far. Aggressive cuts can lead to loss of your
best people, leaving only the “tree huggers.” Are there alternatives to
the usual litany of cost-cutting measures to improve corporate perfor-
mance? The three great controls of P&L, balance sheet and cash flow
have made all the traditional mental models very narrow in their util-
ity. Other options, in addition to the usual cost measures, must be
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explored. Instead of being viewed as a negative, the crisis can be
seen as an opportunity to change mental models.

What is your current view of how to define and improve corporate
performance? What are alternative models for improving performance
besides cost cutting? How could they be applied to your business?

Corporate governance. There are a variety of different models for corpo-
rate governance. Some CEOs saw the corporate board as a neces-
sary evil, to be managed and kept in check, treated as a social club,
dazzled with presentations and then sent on its way. Others saw the
board as a resource and partner that could offer valuable insights on
strategy and other matters. After Enron and other scandals, the
board is seen much more in its traditional role as watchdog for the
interests of investors, expected to rigorously challenge management
and take an active role in identifying problems and resolving them.

What models are shaping your view of corporate governance? What
are some other models that you could apply?
[

TERRORISM AND INDIVIDUAL RIGHTS:
MAKING SENSE IN SOCIETY

Democratic societies have a strong concern for individual rights
and privacy, but these individual rights often make it harder for
law enforcement to protect society. Legal restrictions on activi-
ties such as wiretapping phones or bugging offices protect the
rights of individuals but place obstacles in the way of authorities
collecting information about illicit activities. Past abuses by vari-
ous governments and administrators such as J. Edgar Hoover
(FBI) in the United States and MIS in London have made citizens
very wary of intrusions into their personal lives.

After the terrorist attacks of September 11, there was renewed
debate about how to balance the war on terrorism with the pro-
tection of individual rights. If government agencies had possessed
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more extensive information about wire transfers and the pur-
chase of one-way airline tickets, all in one place, could this have
helped them prevent such attacks?

There was a proposal for a “TIPS” program through which postal
workers and cable installers would contribute tips about suspi-
cious activities to a central database. There were roundups of
people of Arab descent for questioning or detention, raising
charges of racial profiling. To avoid such charges, airline screen-
ers moved to random processes that led to patdowns of congres-
sional representatives and mild-mannered elderly women, who
didn’t have the physical strength to carry out a terrorist plot,
even if, by some strange fluke, they had the inclination. This
approach may be politically correct but it is foolish, because it
assumes the searcher gains no valuable information whatsoever
from direct observation.

As discussed in Chapter 6, the government’s Total Information
Awareness (TIA) initiative may lead to information overload, and
it also raises other issues. The system is designed to draw together
diverse financial and personal records to allow the government to
identify potential terrorist threats. These intrusions can be seen
as an attack on the core principles of the United States.

How can we sort through these conflicting models and manage
the conflicts in ways that promote both privacy and security?

m Focus on the utility of different models. While much of the
debate over increased information collection has focused on
privacy and civil rights, there are, as discussed earlier in the
book, fundamental questions about the effectiveness of this
approach. All the information in the world will not necessarily
lead to better intelligence and deeper wisdom about potential
threats. There may be more creative approaches for addressing
this challenge that do not entail the same incursions upon the
rights of citizens. Monitoring could be more focused, and exist-
ing systems, such as requiring court orders for wiretapping and
warrants for searches, could be extended a bit without being
abandoned in the collection and analysis of information. A
careful assessment of the effectiveness of the approaches could
lead to the development of other strategies for waging the war
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on terrorism without making such severe sacrifices of personal
freedom. The recent terrorist experiences of the United States
are extensions of global terrorist phenomena involving many
countries and many terror groups with various agendas. The
complexity of fighting terrorism has already revealed much
experimental knowledge (UK and the IRA, Spain and the ETA,
Italy and Red Brigades, Israel and Hezbollah, etc.). This can be
combined to build a rich mental-model repertoire for balanc-
ing the needs of individuals and the needs of the state fighting
a ruthless terrorist adversary. The strength of a culture and its
shared mental models, such as individuality in the United
States, can be turned into a potent force for fighting terrorism
instead of requiring the culture be changed in fundamental
ways as part of the fight. What is the utility of different
approaches to fighting terrorism and protecting privacy?

Encourage debate. The presentation of these different views
is critical in making sure the issues and implications of differ-
ent strategies are carefully considered. By allowing the views
both of the proponents of individual freedom and of those
focusing on the challenge of finding terrorists, both goals can
be more effectively addressed. The danger in such a situation
is that the imperative of one side or the other becomes so great
that opposing views are denied or dismissed. At the extreme,
we move toward the kind of “Big Brother” mind control
described by George Orwell in 1984, where competing views
are eliminated. The other extreme is the rise of local militias
and an “every man for himself” paradigm with the loss of cohe-
sion, shared values and mental models. By maintaining the
ability to look at the issue from both individual and state view-
points, we can better protect individual freedoms while identi-
fying potential threats. How can we encourage debate about
these issues to highlight the strengths and weaknesses of the
different models?

Recognige different perspectives. An individual may be will-
ing to give up certain liberties in the short term, provided that
they are restored when the problem disappears. The govern-
ment, on the other hand, may have a different perspective. In
the UK at the start of World War I, hours for consuming alcohol
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in pubs were restricted to aid the war effort. Not till 80 years
later was this restriction substantially abated. Individuals and
their governments, especially the bureaucracy, despite elec-
tions, may look at things completely differently. Because of
these different perspectives, many individuals are reluctant to
give up fundamental rights or to see them eroded. What are the
different perspectives and players who are involved in address-
ing these issues? How do their mindsets differ?

-
OTHER SOCIETAL CHALLENGES AND THE MODELS BENEATH THEM

Market economy and democracy. During the Cold War, the U.S. view
of market economies and democracy presented a stark contrast to
the Soviet view of centrally controlled economies and communism.
Since the end of the Cold War, there has been more refinement of
the views of market economies and democratic societies. What
should these look like? What different models are available for creat-
ing democratic societies with free markets? The emergence of the
United States as the sole global superpower has tended to make
people more wary of the market economy. It is blamed, via globaliza-
tion, for promoting U.S. interests and rendering companies no
longer answerable to individual countries.

The concepts of globalization and the market economy are now
being turned into negative aspects of the United States and are
being used to shape mental models around the world. Also the
unconstrained market economy has sometimes led to customer
abuse and undesirable outcomes, making people think that a free
market has to be subject to some type of control.

What are the various models for free markets, and what are their
strengths and weaknesses in particular situations?

What model of economics and politics do you currently support?
What other models might you adopt and what would be the implica-
tions of adopting them?
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Disparities between the “haves” and “have-nots.” There is a sharp
contrast between the developed nations of the world and the emerg-
ing economies. These different “worlds” look at issues from very dif-
ferent perspectives. The dividing lines can be seen in debates over
globalization, technological progress and the environment. Even
within nations, there are sharp contrasts between the richer and
poorer sectors of society, and these divides have been more sharply
polarized with the shrinking of the middle class. The tax breaks that
primarily benefit wealthier citizens are seen as stimulants for the
economy from the perspective of the “haves.” In the view of the
“have-nots,” on the other hand, these moves are seen as placing a
larger tax burden on the poor, who can least afford to bear it, to put
money in the pockets of the rich. The adaptive disconnects between
these two groups worldwide is a critical challenge for government
and society.

How do mental models contribute to the gaps between haves and
have-nots? How could changes in mental models help to bridge the
gaps and benefit both sides?

Mental illness. The way society has addressed mental illness has
changed radically over time. In the Middle Ages, mental illness was
usually seen as a form of possession that required exorcism or other
religious interventions to remove the demons. Medicine took over by
the end of the 18th century, but a prevailing view was that people
with mental illness had regressed to the state of beasts and had to
be shocked back to humanity. Doctors prescribed brutal regimens of
confinement, blistering and cold immersion to the point of drowning.
The mid 1800s, led by Quaker reformers, saw the rise of “moral

”

treatments,” in which patients were treated with respect and kind-

ness and given activities, good food and clothing.

From the early 1900s up to the middle of the century, a genetic view
of the world led to the rising popularity of eugenics, the view that the
human race could be bred for success by weeding out “defective”
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individuals and races. This led to increased confinement of the men-
tally ill, the rise of large institutions and the promotion of lobotomies
and other surgeries and forced sterilizations. This view, which had a
wide following around the world, was taken to its ultimate and
destructive extreme in the gas chambers of Nazi Germany. Subse-
quent decades saw the rise of pharmaceutical treatments, then the
deinstitutionalizing of treatment, as large institutions were closed
amid scandals and allegations of shocking mistreatment. There is
still intense debate about the causes and treatment of mental ill-
ness—and even the existence of mental illness. In 1961, a U.S.
commission on mental illness noted that it is a field “where fads and
fancies flourish.” The mental models held by society and individuals
have led to significantly different treatments, laws and actions.!

What are the models that currently shape our treatment of mental ill-
ness in society? What other models from other eras or other parts of
the world might be applied?

Organizing global protests. One aspect of society that has been
changed by the emergence of the World Wide Web is that of social
organization and interaction with government. Groups can organize
much more quickly and interact much more directly with govern-
ment officials around the globe as a result of e-mail and Web sites.
Small grassroots movements can rapidly become national and inter-
national by organizing through the Internet, as exemplified by the
protests against globalization at WTO meetings and the antiwar pro-
tests before and during the war in Irag in 2003. We could say: New
York Times columnist Patrick Tyler and other commentators have
referred to this rise of global public opinion as a second “super-
power” to challenge the United States.?

But is this an accurate model? Do the new online channels for politi-
cal organization change the mental models of global geopolitics?

U.S. and UN models for running the world. The debate in the United
Nations in early 2003 over military action against Irag highlighted
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very different views of world governance. The United States pre-
sented a view of its right to take preemptive action against prospec-
tive threats from nations developing weapons of mass destruction. It
moved forward with a “coalition of the willing.” The UN stressed the
need for multilateral action and the preservation of international
institutions. From the U.S. viewpoint, the United Nations was weak-
willed and ineffective in addressing this threat and Americans had a
right to protect their own interests. From the UN perspective, the
United States acted outside the international community, eroding its
systems and structures.

What are the differences between these two models? What are the
implications for the world of adopting either one? Are there other
models that should be considered? How can both models exist side-
by-side? If you are a proponent of one view, how could you bring
people holding the other view around to your model?

[

Keep Your Eye on the Model

Every issue you come across in your life can provide opportuni-
ties for exploring the impact of mental models and for developing
or adopting new models. As you read stories in the morning
paper, as you face challenges in your personal life, as you make
decisions at work, ask yourself: What mental models are shaping
the way I look at this decision? How do these models limit or
expand my opportunities in this situation? What models do oth-
ers hold, and what other models are possible? How can I avoid
being overwhelmed by complexity? How can [ design experi-
ments? What is my intuition saying about this issue?

The issues posed in the sidebars in this chapter provide some grist
for the mill in three areas: personal life, business, and society. Pick
a few of these issues that attract your attention and consider how
your own models affect your view, and the potential alternatives
for looking at these concerns. Then look for other issues that are
important to you. Mental models affect every aspect of life, so
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these examples are everywhere. In this way, you can increase
your awareness of mental models and your practice in impossible
thinking. When you are confronted by new information or situa-
tions, this continuous practice will help you improve your ability
for impossible thinking and to act quickly and effectively.

m Pick one example from each of the three areas (personal, business
and society). What model do you currently use to assess the
situation? What other models could be used? How does the choice of
models shape your position on the issue and your decisions about it?

m When you read news stories, cultivate a practice of asking: What
mental models underlie the decisions and actions reported upon?
What are some different models for looking at the same situation,
and how do they change the options available? Pay particular
attention to national and international political debates or court
cases, where different models often define the battle lines.

m As you encounter situations throughout the day, identify and
explicitly articulate the mental models at work. How can you get
better at recognizing the underlying models?

ENDNOTES
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WHAT YOU THINK IS WHAT YOU DO

The future enters into us, in order to transform us, long before it happens.

—Rainer Maria Rilke

- When you face a new decision or new challenge, step back a
moment and consider whether you have the right model for it:

m Recognize how models limit or expand your scope of actions.
What is your current model? What parts of the world are you
not seeing because of it? What opportunities are you missing?
What parts of the world or new potential paths could you see
with a new model?

m Know when to shift horses. Does your model fit the current
environment? Does a proposed new model really work better?
What are the risks of implementing it? Can you use gradual
experiments to reduce these risks? How can you avoid the
twin perils of either failing to recognize an important new
model or leaping to it too soon and too enthusiastically?

m Recognize that paradigm shifts are a two-way street. Old mod-
els are not always toppled like statues of the old order when
new models emerge. What old models might be applied to your
current challenge? If everyone else is using automobiles, can
you use a horse? What are the implications of the new model
for the way the old model is used? How can you build and
access this diverse portfolio of models? In what situations are
specific models valuable?
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m See a new way of seeing. Where can you find new models?
Who are the people around you and what are the situations
you can enter into that will expand your set of models? Are
you talking to people older and younger than you? In different
professions? Do you have a dialogue with the radicals who
might just be creating the new order?

m Zoom in and out to make sense from complexity. Are you
overwhelmed by data and information? If so, practice zooming
out so you can see the forest for the trees. Are you too far back
from a problem? If so, zoom in to examine the details before
coming back to the big picture. How can you cultivate the
habit of zooming in and out in your life?

m Engage in experiments. What hypotheses are suggested by the
new mental models you are considering, and how can you
design experiments to test them? What are opportunities for
experiments in your personal and business life? Eleanor
Roosevelt once advised, “Do one thing every day that scares
you.” What small actions can you take today that represent a
daring break from the past without entailing too much risk?

To carry your new view out into the world, pay attention to the
factors that keep you locked in the old model or enable you to
bring others into your world.

m Dismantle the old order. What infrastructure have you erected
around your old model, and how do you need to change it to
support the new model? Is your desire to change evanescent
like a New Year’s resolution, or are there ways to ensure that
you follow through? What forces keep you trapped in the old
model (a smoker’s addition to nicotine, or the integration of
smoking breaks into your life)? What are the forces (like a nic-
otine patch) that can help you adopt a new model? What struc-
tural aspects of your organization need to be rethought to
support the new model?

m Find common ground to bridge adaptive disconnects. Which
people around you do not share your model? Why are they not
changing? What is the value of their current model to them?
What models are they working from? Are there boundary span-
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ners who can help you bridge these adaptive disconnects, or
levers that can drive the change? Where can you find common
ground between the old model and the new?

Develop and practice broader capabilities to access your models
and act quickly and effectively:

m Develop and refine your intuition. Do you use intuition? If
not, are there ways you can flex your intuitive “muscle” to gain
more practice? Practice using intuition instead of analysis in
making small decisions, and note the results. Are there times
when intuition is most useful? How can you put yourself in the
frame of mind to use your intuition? Is your intuition still
valid? How do you need to refine it?

m Transform your actions. The goal of changing the way you
think is to change the way you act. How do you carry your new
insights into the world and use the transformation of your
thinking as a basis for the transformation of your life, your
organization and society?

Beyond Possibility

The world is more malleable than you think. This means that the
limiting factor in seizing new opportunities—whether in personal
health or economic value creation or world peace—is often your
own mental models. Your own mind creates the fences that you
live in. Your thinking is bounded by the limits of the possible.

Some of these limitations are very real. But because of the nature
of mental models, there are often holes in these fences that you
are unable to see. Once someone finds these holes, they are usu-
ally obvious in retrospect, but you need to be able to think cre-
atively to see them first. Stop and think. If you can cultivate the
ability to think in new directions, you have the possibility to
transform the business of your life and the life of your business.
There are so many opportunities for transformation if you could
only see them. To see these opportunities and seize them, you
need the courage and understanding to think impossible
thoughts—and then act upon them.
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THE NEUROSCIENCE
BEHIND MENTAL MODELS

The subject of neuroscience is vast, complex and changing rap-
idly as new discoveries are made. Indeed, it is said that we have
learned more about how the central nervous system works in the
past ten years than in all previous history. This has been made
possible in large part by developments in science and technology
that have permitted direct access to the brain and nervous sys-
tem. We no longer have to just “think about thinking.” Neuro-
science and even philosophy can now start to have a deep
empirical basis. While the science is changing rapidly and the
details of our understanding of the brain are continuing to evolve,
our discussions in this book have focused on core concepts that
have been robust, and in many cases have been strengthened, as
a result of recent scientific advances.

Any discussion of this topic is humbling. The more we know about
the brain, the more we realize that most fundamental aspects of
the mind remain a complete mystery. Yet we need to act today in
our businesses, personal lives and society, so we do not have the
luxury of waiting for all these mysteries to be unraveled (assuming
that this can be done at all). Despite the limitations of our knowl-
edge, our emerging understanding of neuroscience does offer
some insights into how we make sense of the world and provides
the basis for changing our thinking and actions.
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The general topic of mental models has been examined through
the unique lenses of many different disciplines, and we have tried
to draw upon these diverse sources in formulating our broader
view of the subject. Writers on topics ranging from competitive
strategy to cultural anthropology have invoked ideas of mental
models to understand their subjects. Like the parable of the blind
men and the elephant (in which they touch the trunk, leg or tail
and came away with a different view of the animal), each of these
disciplines offers a distinctive view, and quite often a correspond-
ing set of limitations. The language that members of each disci-
pline use to discuss mental models is usually shaped by the given
model they use to make sense of the world.

While we have not tried to explicitly make all these diverse con-
nections within this book or even this appendix, it is important
for us to recognize the underlying concepts and for individual
readers to relate these ideas to their own language and frame-
works. In essence, while we recognize that there are diverse “lan-
guages” that these ideas can be translated into, we have not
attempted the complex and confusing task of explicitly making all
these translations.

The following annotations present richer discussion of the
sources for some of the key insights of the book:

m We live together in separate worlds

m We use only a small part of what we see

m Reality is a story the brain and the world work out together
m Mental models

m The Cartesian Theater

m The reality of reality

We also offer a few explications of some specific statements:

Walking on a dark street at midnight

Shaking hands with Bugs Bunny (the nature of memory)

Overlooking gorillas (inattention blindness)

Hardwiring (nature vs. nurture)
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Seeing things differently

m Zooming in and out to sift sense from streams of complexity

m A self-reflexive world (epistemological solipsism)

m Intuition

m Cultivating a practice of “letting go”

While this set of insights is not exhaustive, it does suggest some of

the underpinnings of the book, and we close with a set of resources
for readers who wish to explore these ideas in more detail.

CORE CONCEPTS

We Live Together in Separate Worlds

We all make sense of things in the same fundamental way, but
each of us brings to this common capability an additional individ-
ual interpretation. Nobel laureate biochemist Gerald Edelman
has observed that while individual brains are extraordinarily
diverse, they share “common experiences, characteristics and
neural patterns” particularly in sensory experience.! Without
this common ground, it would be impossible to make sense
except in individual, self-contained worlds.

Yet while we may live in the same world, Edelman points out that
even our interactions with physical objects in this world are
shaped by our distinctive sets of experiences and current con-
cerns. For example, when a fire engine goes by with lights flash-
ing, one person worries about victims and property, another
about travel delays, and a third has “Proustian reminiscences” of
evenings spent with his grandfather, who was a fire chief.? The
personal experience of making sense means we all do it in slightly
different ways.

Humberto Maturana and Francisco Varela observed that we see
our experiences as certain, objective and absolute, yet our expe-
riences are much more malleable than we typically recognize.
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Maturana and Varela claim that cognition is not merely a passive
process of seeing the world, but rather an active process of creat-
ing our world of experience.?

So, making sense uses a common human neurological basis but
individual and unique implementations. Given the power of men-
tal models in shaping reality and communications, their great
danger and great possibilities are readily apparent.

We Use Only a Part of What We See

The other side of this story, which has emerged from studies of
neuroscience, is that we apparently ignore much of what we take
in through our senses. From their work on the brain’s nervous
systems, Maturana and Varela have observed that we use only a
small part of the available information and create the remainder
from our minds. Indeed it has been observed that the brain
knows no difference between perception and hallucinations, with
both having similar patterns of neural activation.

Neurologist Walter Freeman discovered that the neural activity
due to sensory stimuli disappears in the cortex.* This stimulation
flows into the brain, and it appears to evoke in its place an internal
pattern, which the brain uses to represent the external situation.
External reality is sensed and processed by a phenomenal number
of processes and activities, of which we are mostly unaware. The
brain, based upon its knowledge of the world, fills in the broad
detail, thus creating a complete picture or context.”

We may not even be consciously aware of what we are looking at.
Scientists have observed an incredible but rare phenomenon
called “blindsight,” in which a person who is blind can reach out
and pick up an object when asked to do $0.° Apparently the “evo-
lutionary old” optical system permits a person to do practical
things, such as guiding a hand movement, without being con-
scious of it. An evolutionary new system, involving a conscious
awareness of seeing things, was damaged in this person. These
two different optical systems, having evolved at different times,
provide an explanation for this strange ability; to be blind yet be
able to reach out and touch something.
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As an extreme example of this ability to “see” without any visual
input, Australian psychologist Zoltan Torey, who was blinded in an
accident at the age of 21, worked hard to build and sustain an
imagined visual world that he used as a basis for action. This imag-
ined world was so complete that Torey was able to climb a ladder
and replace the roof guttering of his home singlehandedly—a feat
made more terrifying to his neighbors by the fact that he accom-
plished it in the pitch darkness of the middle of the night.”

The brain apparently makes no distinction between the image
seen by the eye and the various details it has filled in. We are all
unaware of the significant blind spot in our eye at the point where
the optical nerve enters. The brain makes a guess at what should
be there, fills in the missing gap and it all looks quite consistent.

Reality Is a Story the Brain
and World Work Out Together

Susan Blackmore has argued that the brain and the world work
together to construct a story or “great confabulation.”® Reality is
a story that the brain and the world come up with together.

The brain does not build up detailed representational internal
models of a scene.” For example, the brain has some 30 different
areas that have evolved over time to handle visual information.
The external visual information is broken down and sent across
these 30 areas, and the brain then somehow reassembles the
responses of these 30 areas to give the self some sense of what is

out there.1?

Some even argue that the mind may use the external world as an
external memory, since all the details are there anyway. It does
not need to have detailed internal information; it can locate this
from the external scene.!! In this view, instead of memory being
inside our minds and reality outside, these are reversed. The
mind has an overall model or context for the external scene and
then can actively explore it for details, using its established
understanding of categories, and so on.
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Mental Models

In this book we employ the phrase “mental model” as a short
form for all the complex neuronal activities that we use in making
sense of something and then deciding what action to take. There
is some confusion about the term, because various groups have
used the phrase “mental model” in different ways and in a nar-
rower sense.'? Some see it as a synonym for “mental representa-
tion.” Others define it in a narrower sense in the context of the
theory of thinking and reasoning. Others use it as part of a meth-
odology of how to develop information technology systems.

As psychological representations of real, hypothetical, or imagi-
nary situations, mental models were first postulated by the Scot-
tish psychologist Kenneth Craik, who wrote in 1943 that the
mind constructs “small-scale models” of reality to anticipate
events, to reason and to underlie explanation.! More recent
work at MIT defines “mental models” as deeply ingrained
assumptions, generalizations, or even pictures or images that
influence how we understand the world and how we take action.

Vilayanur S. Ramachandran, Director of the Centre for Brain and
Cognition at the University of California (San Diego), comment-
ing in a BBC broadcast, described our brains as “model-making
machines.”!* He compares this process to virtual reality simula-
tions and points out that we not only create models of our own
minds but also of other people’s thinking so that we can try to
predict their behaviors.

The Cartesian Theater

Research shows that the brain, just like the rest of our body, is a
product of the evolutionary process.!® Its general structure and
various features exhibit all the complexity of the evolutionary
process, and this throws into question some of our deeply held
beliefs—in the dualism of mind and body and the existence of
objective reality.

Rene Descartes advanced the concept of dualism, or the funda-
mental philosophical distinction between mind and body. His
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dualism leads to the concept of objective, external reality and a
model for how we perceive and think, called the “Cartesian the-
ater.”1° This is the idea that an external scene is faithfully pro-
jected inside the brain, much as a movie is projected, and
something intelligent inside the brain, a homunculus (Latin for
“little man”), views it in an objective way. (See Figure A.1.) This,
of course, begs the question of how this intelligent agent inside
us actually works; so that we have an infinite regression of
homunculi.

The Cartesian theater has been itself a powerful mental model for
how we think about our own thinking. The influence of dualism
has been profound, including the sense of an objective reality out
there and an ability to make sense of it by an objective observer.
This is a contentious issue invoking considerable debate.!”

The Cartesian Theater: We think we see the world projected into our minds.
We believe what we see is reality.

2\;& /

T

The Reality: The outer world evokes a mental model that we see and act upon.
What we see is what we think. What we think is what we see.

-Yd
A

FIGURE A.1  The illusion of the Cartesian theater
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Research evidence is accumulating that this process is not as
straightforward as the Cartesian model suggests. Instead of
resembling a direct projection, the images and information that
come in through our eyes and other senses appear to evoke neu-
ral patterns. Imagine that a person outside the theater sees a few
stars and rushes in with a rough-drawn sketch to the projection-
ist, who hunts through the reels on hand and finds something
related. This reel is then projected in our minds. We think we are
seeing the reality of the external world, when we are primarily
seeing a world of our own making (as illustrated in the lower part
of Figure A.1).

Yet even this analogy of a motion picture projector is not a com-
pletely accurate representation of what happens in our minds.
There is no projector, of course, because this again assumes a “lit-
tle man” inside to watch the movie. There is no homunculus sit-
ting in a theater seat of our minds eating popcorn. What happens
is that the external stimuli evoke a whole set of rich experiences
from the past, colored by every experience we have had related to
stars—trips to the planetarium, lessons in astronomy and mythol-
ogy, art by Van Gogh and romantic nights under the heavens.

Edelman argues that the brain is a selectional system and match-
ing occurs within enormously varied and complex repertoires
inside the brain.!® He also points out that interaction and engage-
ment with the external world are essential for consciousness
development and a sense of identity. It must be noted that external
signals from the world are not information until processed by the
mind, and the mind invokes its own version of what it thinks is out
there. This then forms the basis for emulation and taking action.

The Reality of Reality

This does not mean that the real world does not exist, just that
we ignore much of what we see in it. There can be a real danger
in extrapolating that we do not experience any reality. Steven
Pinker argues against “social constructivism” where we “pas-
sively ‘download’ words, images, ete. from surrounding cultures”
and where “scientists are unequipped to grasp an objective real-
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ity.”1? He argues that “people do have access to facts about the
real world.”

Edelman argues that an animal can generate a “mental image” of
real events in its immediate environment. However, humans are
not bound to the immediate present and can invoke semantic
capabilities—thus enabling the construction of both past and
future scenes which enrich the sense of the present reality.

Reality just requires a lot of interpretation. Francis Crick makes
the point:

What you see is not really there; it is what your brain
believes is there...Seeing is an active construction pro-
cess. Your brain makes the best interpretation it can
according to its previous experience and the limited and

ambiguous information provided by your eye.?°

The debate continues whether we experience “reality” or suffer
from some “illusion.” To some degree, this is a false debate. It is
clear that our internal and external experiences are transformed
into a complex neural pattern inside our brains and that these pat-
terns are not a strict representation of things. How could they be?
We cannot literally take the world into our minds, so it is some
vague reflection of it that we are able to grasp in our minds, and we
work from sketchy details in building our internal reality. It would
appear that the brain registers its various sensory signals, which
are then transformed and trigger a rich set of stored patterns based
upon past experiences. This complex neural activity in our brains
constitutes our reality. In most cases, this is an accurate and effi-
cient process. Problems arise when our experience and stored pat-
terns do not effectively relate to our current environment.

The discussion on mental models therefore does not imply that
we are out of touch with reality. On the contrary, we are superbly
equipped to inhabit a real world of living things, inanimate
objects and people. The sheer overwhelming complexity of our
environment has shaped the evolution of our brain so that it can
handle this complexity with both efficiency and effectiveness. To
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this end, we look at a scene and are remarkably successful at
making sense of it. We just need to recognize our limitations.

EXPLICATIONS

Walking on a Dark City Street at Midnight
(Book Opening)

The opening story of a person who hears footsteps behind him on
a dark city street illustrates the interaction between the models
in our heads and the ambiguous information in our environment.
Walking alone down a dark city street at midnight is not the ideal
condition for exercising cool decision theory, yet it is another
example of the way we create an emotive set of interpretations, in
addition to trying to make sense of the obvious sensory inputs
from the eyes and ears.

Hearing the footsteps behind us evokes many thoughts and mem-
ories. Antonio Damasio discusses what he calls “the somatic
marker hypothesis,” noting that the mind is not a “blank slate.”
Instead it has a set of images, such as past stories of crime on
dark streets. This set of images is then generated in harmony
with the situation you are in and the consciousness is “enter-

tained” and “excited” by this rich show.>!

The person on the street then has to make a rapid decision about
what is going on and how to respond to it (speed up, run, call for
help, ete.) Decision making under the conditions described in the
story is not simple to explain. As Damasio comments, the mind
facing a decision evokes and considers images related to many
different options for action and possible outcomes of these
actions. In additions to images, the mind is generating related
words and sentences, resulting in “a richly diverse juxtaposition
of images.”?? This mix of actual stimuli and internal thoughts and
experiences leads to an overall emotional and visceral reaction.
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Shaking Hands with Bugs Bunny: The Nature
of Memory (Book Opening)

Since our current experiences elicit models based on past experi-
ence, memory is critical to making sense of things. Yet memory is
much more malleable than most of us believe, as demonstrated
by the theme park visitors who were convinced they had shaken
hands with Bugs Bunny in Disneyland. Researcher Elizabeth Lof-
tus, who conducted the “Bugs Bunny” study, notes that: "Memory
is more prone to error than many people realize.”?

Our memory has an egocentric bias, which means we remember
things in a self-enhancing way. The individual encodes memories
and recalls them more effectively if they are self-relevant. This
places great emphasis on personal experiences or self-centric
events, such as shaking hands with a theme park character. As
people develop and mature, their own self-stability will be
changed and their own view of their life’s journey as well as of self
will evolve and change. A study of political attitudes showed that
people misremembered their past attitudes in line with their
present attitudes.?*

Although memory is subject to many distortions,>> most people
believe memory is generally reliable. Criminal trial juries tend to
believe those witnesses who give an assured performance of their
recall of events. Yet over 90 percent of wrong convictions are
attributed to errors by eyewitnesses.’® When a memory is dis-
torted, it can result in overreacting to certain triggers from past
experience. Importantly, we tend to introduce a significant bias
into what we memorize or recall.

We also have trouble distinguishing real memories from illusions.
Psychological studies show that it is almost impossible for us to
distinguish between a real memory and the product of imagina-
tion.2” As Edelman points out, since memory is nonrepresenta-
tional, this allows perception to alter recall and vice versa. Our
memory has no fixed capacity limit and generates information by
using a construction process which is robust, dynamic, associa-
tive and adaptive. Essentially, memory is a system property of the
brain and is creative and not strictly replicative.
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This should not cause us to lose faith in the integrity of our mem-
ories, but it should help us to understand the characteristics of
memory and to exercise some care when our recall of events is
used in serious situations. It also cautions us to make contempo-
raneous notes of events for future reference rather than relying
on memory, especially after long periods of time.

Overlooking Gorillas: Inattention Blindness
(Book Opening)

The gorilla experiment, in which subjects failed to see a gorilla
walking through videotaped scenes of players passing a basket-
ball, is part of a series of tests on phenomena described as
“change blindness” and “inattention blindness.” There have been
various attempts to explain what is going on.?® There is no gener-
ally accepted explanation, though one thing is clear, contrary to
some conventional theories; the mind is not assembling a series
of exquisitely detailed images of everything out there.

Overlooking gorillas may well be the result of assembling a series
of fairly poor images and filling in the details from the mind. It
has been noted that the brain apparently makes no distinction
between the image and the various details it has filled in. In the
process, huge chunks of reality such as the gorilla, can be essen-
tially painted over.

Attention distorts our perception, so when subjects in the study
were asked to count how many times players in white shirts
passed the basketball, they were predisposed to ignore dark
objects such as the gorilla. The things that interest you shape
your perception. Things that change, even in your direct field of
view, may not be seen. Also perception is gist dependent; things
that change the gist of things are more likely to be noticed.

Hard Wiring: Nature vs. Nurture (Chapter 1)

The brain is not “hard wired” per se, though it does have a genet-
ically determined structure. Gerald Edelman points out that
genetics appears to shape the overall architecture of the brain
and the sequence of its development. For this reason humans
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have very similar brain structures.?” How we make sense of the
world, however, is based on a combination of genetics, experi-
ence, and other factors. Edelman notes that the brain continues
to evolve so every individual’s brain development takes a unique
path—even those of identical twins.

Pinker makes the point that education helps develop intuition in
areas of human knowledge that are too new for a species-wide
instinct to have developed.?” Neuroscientist Jean Pierre Changeux
notes that education is not simply data collection but a complex
process of generating representations, assumptions and models
that are tested against experience.>!

Seeing Things Differently (Chapter 5)

The basis for seeing things differently is driven by the brain’s will-
ingness to consider something “interesting.” What we find inter-
esting is, in turn, affected by our past experiences. A connoisseur
of art pays attention to “how a work that he contemplated com-
pares with others that he has committed to memory.”> Some
people by nature or their roles in organizations have a broader
scope of what they find interesting. For example, the IBM
researchers were looking for new ideas, which made them more
open to exploring developments in open-source software.

There is an overwhelming tendency to see things according your
past experience and knowledge. Finding a way to avoid being
“channeled” into the usual ways of seeing things is difficult. A key
technique is to avoid a rush to judgment and to look for “interest-
ing or novel” things, even if their usefulness may not be immedi-
ately apparent.

Zooming In and Out to Sift for Sense from Streams
of Complexity (Chapter 6)

The basis for some of the methodology and reasoning behind this
approach is the way the eye/brain (really all part of the brain) has
evolved to make sense of our incredibly complex environment.
We are normally presented with a visual field of enormous com-
plexity. The eye/brain tends to focus on a small part of it to exam-
ine in detail. The remainder of the visual field provides an “out of
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focus” context. Details are registered best in the center of the
eye, the fovea centralis, where there is a higher density of cones.
The eye switches its gaze to interesting things, not dwelling on
anything for long, and has a process for changing called “sac-
cades,” in which attention shifts and then the eye is directed.

Interestingly, if the eye/brain dwells on something for too long,
the brain no longer makes sense of it. Too narrow a focus can lead
to fixation of vision that results in the eyes glazing over, like the
hypnosis of a driver focused on the passing lines of a monotonous
highway. On the other hand, too broad a focus can lead to confu-
sion. To keep making sense, the eye is in constant motion, mov-
ing across the scene, and over time building up a sense of
context. The establishment of context then enables the brain to
create a consistent understanding of the whole scene by filling in
missing detail >3

A Self-reflexive World: Epistemological Solipsism
(Chapter 9)

Freeman argues that the brain experiences various sensory
inputs which are translated into an internal, self-consistent
world, which he refers to as “epistemological solipsism.” Both
Freeman and Pinker argue that human brains have evolved pri-
marily as organs of social organization, which permit broader
cooperation and sharing beyond the self.?*

Varela offers an interesting observation on this sense of self, influ-
enced by his interest in Buddhist thought. These teachings pro-
pose the concept of a “virtual self,” or “selfless self” that is a lived
experience inside us.®

Intuition (Chapter 10)

Intuition is distinct from our basic instincts, which are not
learned, but these instincts do contribute to our intuition and
shape our actions. Our nature is complex and reveals the funda-
mental influence of our animal evolution. For example, we can
infer intent by watching the eyes of others—an ancient animal
capability that we can use in reacting to situations. We have
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brainstem coordination for what is referred to as the 4 F’s: fleeing,
figshting, feeding and...reproducing. These provide us with a
capacity and often a bias to quickly make sense and to take dras-
tic action, if needed.3°

Our intuitive abilities have evolved from interaction with our nat-
ural world.>” When examining the process for making decisions,
Damasio and Poincare have pointed out that when we solve prob-
lems, we pre-select options to consider rather than trying to
examine every possible option. This process of pre-selection,
which can be conscious or more covert, is typically based upon
intuition even if the final choice may be based on analysis.*®

While emotion has tended to be rejected as part of the basis for a
“logical decision process” (we complain, for example, that “you
are being emotional”), research is increasingly recognizing emo-
tion as an important, some would even argue integral, part of our
decision process. Feeling and emotions are a fundamental part of
how we make sense and make decisions. Emotions elicit cogni-
tive evaluations which result in feelings; and like all other aspects
of cognition, feelings contribute to the total network of images
that constitute an object’s or an event’s meaning.>’

Cultivating a Practice of “Letting Go” (Chapter 10)

Francisco Varela has described a process for accessing first-per-
son or personal experience. He describes this method as deriving
from the intersection of introspection, phenomenology and con-
templative traditions. His research took these traditions and tried
to extract commonalities. He argues that to become more aware
and access our experience requires three gestures: suspension,
redirection and letting go.*"

In an interview, Brian Arthur has also discussed reaching a
“deeper region of consciousness,”*! noting that to access this
deeper knowing requires three steps: total immersion (observe,
observe, observe), retreating and reflecting (allowing the inner
knowledge to emerge), and acting in an instant (bringing forth
the new as it desires). This process is consistent with the practice
of “letting go.”
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Context, 101-105
appreciating, 111-112
considering, 117
over-broad, 109-110
power of making a shift in, 112
Continuation, categorizing by, 108



Continuous adaptive experimentation,
136-137

Contrarian perspective, taking, 89

Conversion, 146

partial, 166-167
process of, from old mindset to new,

65

Corporate governance, 226

Covey, Stephen, 15-16, 146

Craik, Kenneth, 244

Creating the Corporate Future
(Ackoff), xlvii

Creative leaps, power of, 177-178

Crick, Francis, 83, 247

Crises, precipitating, 167

Crook, Colin, 6, 167

Cuban Missile Crisis, 160

Culture, changing, 166

Customer view, looking at the world
with, 50

D

Daimler Chrysler, 115

Damasio, Antonio R., 248, 253

Darwin, Charles, and the Beagle
voyage, 82, 90

Data smog, 99

Dawkins, Richard, 168

Decision process, approaches to, 175

Decision Sciences (Kleindorfer/
Kunreuther/Schoemaker),
xloii

Decision Traps (Russo/Schoemaker),
xloii

Deming, W. Edwards, 166

Descartes, Rene, 244-245

Devil’s advocate/contrarian
perspective, taking, 89

Dialogue, creating, 165

Differentiation, defined, 51

Digital and analog models, 61

Digital dashboards, 58

Digital Equipment Corporation, 26

INDEX

Digital satellite radio, 60
Discovery-driven planning process, 134
Dismantling the old order, 141-155
Diverse perspectives, drawing together,
72-73
Dodge, Wagner, 180-181
Domestic emerging markets, 7-8
Domino Go software (IBM), 79
Doonesbury cartoons (Trudeau), 27
Dot-coms, 216-226
failure of, 219
lessons learned from:
adaptive disconnects, bridging,
221
complexity, 220
experimentation, 220-221
infrastructure, 221-222
intuition, 222-223
knowing when to switch horses,
218
paradigm shifts as a two-way
street, 218-219
seeing differently, 219-220
understanding your models, 217-
218
Drucker, Peter, xxiii
Dynamic memory (DRAM), 201, 206

E

Early warning system, creating, 48-49

Easylet, 61

Eat Right for Your Type (D’Adamo), 51

E-business, perception of, 217

Edelman, Gerald, 241, 246, 247, 249,
250-251

Edison, Thomas, 122-124, 206

Education, and mental models, 12

Einstein, Albert, 11, 145, 169, 173,
177-178

E-mail, 98

Emerging domestic markets, 7-8

Emerson, Ralph Waldo, 121

Enron Corporation, 84, 226



Enterprise software systems, 148
Envisioning multiple futures, 88-89
Epistemological solipsism, 161, 252
Ericsson, 47
Escalation of conflict, and clouded
judgment of knowing to quit,
45-46
Expectations, as ties to given model,
147-148
Experimentation, 122-123, 135, 236
adaptive, 126
challenges of, 128-129
lack of appropriate controls on
variables, 128-129
losing detachment from results,
129
short-term bias, 128
and collaborations, 135-136
continuous adaptive, 136-137
costs exacted by, 130
dot-coms, 220-221
making time/space for, 134-135
natural experiments, 125-126
need for, 123-125
planned experiments, 125
using to avoid leaps in the dark, 53—
54
when to experiment, 129-132
Explications:
hard wiring, 250-251
overlooking gorillas, xiii, 250
shaking hands with Bugs Bunny, xv,
249-250
walking down a dark city street at
midnight, iii, 248-249
External crises, 167
External world:
in a child’s mind, 10-11
ignoring some of, 9
Extreme Programming (or XP), 115-
116
Exxon Valdes accident, 164
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F

Fads, recognizing, 50-51

Fairchild Semiconductor, 199

FedEx, v

Fermi, Enrico, 178

Fifth Discipline, The (Senge), xlvii

File-sharing enterprises, 28-29

Fingerspitzengefuehl, 177-178

First Union National Bank, 115

Flexibility, need for, 51-52

Flying upside down, practicing, 86-87

Ford Motor Company, 115

40/30/30 ZONE diet, 50-51

Four-minute mile, breaking, 21-23

Free Software Foundation, 78

Freeman, Walter J., 9, 10, 161-162,
242,252

Fundamentalism, avoiding, 164

Funes, The Memorious (Borges), 100—
101, 126

Future paradigm shifts, 69-70

G

Gates, Bill, 26, 145

General Electric Company (GEC), 40—
42

change to dynamic high-tech firm,

42-43

Genetic research, and transformation
of biology, 84

Genetics, 12

Genomics, 70

Gestalt flip, xlv, 19, 64

Giuliani, Rudolph, 149, 150

Glasnost, 160

Global protests, organizing, 231

Global village, 99

GNU manifesto (Stallman), 78

GO Corporation, 27

Google, 96

Gorbachev, Mikhail, 160

Gore, Al, 65



Gould, Stephen J., 168
Gradual immersion, engaging in, 87—
88
Gratffiti handwriting recognition
program, 27
Grokster, 29
Group think, xlvi
Grove, Andy, 189, 199-204
Cassandras/paranoia, using to
advantage, 202
continuous reinvention and
experimentation, 199-201
early history of, 199
Intel Inside campaign, 202-204
intuition, role of, 202
seeing things differently, 202
strategic inflection point, 201
Growth, I-1i, 24
Guides, using, 117

H

“Haves” and “have-nots,” disparities
between, 230
Hawkins, Jeff, 27-28
Hawthorne effect, 128
Health/wellness, [
conduct your own experiments,
213-214
creating a portfolio of approaches,
212
knowing when to shift to another
approach, 212
recognizing structures that
reinforce old models, 214
seeking out new models, 211-212
sifting through complexity, 212-213
Healthy thinking, 210-216
Hewlett-Packard, 126
Hideyoshi (Shogun), 174
Hijackings, xliv
Hitler, Adolph, 180
HMS Beagle, and Charles Darwin, 90
Hogarth, Robin, 179

INDEX 267

Home video players, and death of
movie theaters, reports of, 60—
61

Hoover, J. Edgar, 226

Hussein, Saddam, 157, 210

Hydrogen Economy, The (Rifkin), 69—
70

Hypothesis, treating current model as,
134

IBM, 78-80, 88-89, 148
Apache server, 79-80
Domino Go software, 79
Eclipse, 80
open-source mindset, adoption of,
81
and open-source model, 78
research model, rethinking, 5-6
slow change at, 46
WebSphere, 80
Idealized design, xlvii
Impossible thinking, 19, 34, 55, 74,
90-91, 118, 137, 155, 170,
187, 207, 233
changing, lii
goal of becoming better at, 210
Inattention blindness, 250
Incentives:
aligning, 152
and mental models, 13
Individual rights, 226-233
debate, encouraging, 228
recognizing different perspectives,
228-229
utility of various models, focusing
on, 227-228
Indominable human spirit, 32-34
Influence of others, and mental
models, 13
Information:
classification of, 116
consumption of, 98-99



Information (cont.)
context, 101-105
flood of, 94
flow of, 98-101
making visible, 151
organizing, 96
rapid changes in, and predictions
about the future, 99
Information fatigue syndrome, 99
Infrastructure, as tie to given model,
148-149
Inner-city markets, 7-8
Instincts, 177
Integrative medicine, 66
Intel, Pentium chip problems, 164
Intellectual property (IP), 28-30
Intelligent Vehicle Initiative (U.S.
Dept. of Transportation), 99
Internet, 216-217
revolutionaries, 219
travel sites, 62
Intuition, 10, 173-187, 252-253
benefits of, 186
bringing others along, 182-183
combining with analysis, 185-186
communicating/coordinating with
others, 179-180
compared to insight and instinct,
176-177
confusion and uncertainty, 184
dangers of, 178-181
defined, 175-177
developing, 237
developing capacity for, 181-186
and dot-coms, 222-223
extended guru community, building
up, 183-184
keeping relevant, 184
letting go, cultivating a practice of,
185
practicing only in area of expertise,
181-182
and quick action, 174-175
refining, 237
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validating, 184
Intuitive decisions, 182
Irreversible investments in a model,
making, 149
iTunes Music Store (Apple), 30-31

J

Jabberwocky (Carroll), 8

Jackson, Tim, 200

Jobs, Steve, 31

Johnson & Johnson, and Tylenol scare,
15

Johnson, Lyndon, li

Just-in-time supply chains, 25

Just-noticeable differences, and need
for changing the model, 47

K

Kamen, Dean, 31

Kane, Frank, 43

KaZaA, 29

Kennedy, John F., 58, 169
Kettering, C. F., 157
“Kind” learning environments, 179
Klein, Gary, 178
Kleindorfer, Paul, xlvii
Knowledge, 95-98

Korean war, 160

Kuhn, Thomas, 63-65
Kunreuther, Howard, xlvii

L

Landy, John, 22

Learning organization, defined, 15-16

Learning, types of, 16

Letting go, cultivating the practice of,
253

Lewis, David, 99

Linstone, Harold, xlvii

Logical decision process, 253

Lott, Trent, 114



M

MacMillan, Ian, 134
Magnetic resonance imaging (MRI), 84
Management fads, 63
Mann Gulch fire (Montana), 180
Marconi, 42-46
as business built on chain of
assumptions, 44
business models, 44
and the telecom bust, 43-44
Market economy and democracy, 229
Marketing:
and buying decisions, 85
“in” suppliers/“out” suppliers, 86
Marriage/relationships, 215-216
Married life, as two-way street, 62—-63
Matrix, The (film), 47
Mattel, 150
Maturana, Humberto, 241-242
Maxwell, James, 64
Mayo Clinic, 83
McCormick, Cyrus, 165-166
McDonald’s, I-li, 150
McGrath, Rita Gunther, 134
McGroddy, Jim, 5-6
Medicine:
advances in, impact on philosophy,
84
alternative therapies, rise of, 66
ethical questions raised by
advances in, 160
and mental illness, 230
as a two-way street, 63
Memory, nature of, 249-250
Mental illness, 230-231
Mental models, xliii—xliv, 244
in action, 186
backing the wrong horse, 42
being left behind, 41-42
and changes in public opinion/
regulations, 66-67
changing, 46-54
cognitive lock, avoiding, 48

INDEX m

conversion process, from old
mindset to new, 65
customer view, looking at the
world with, 50
early warning system, creating,
48-49
fads, recognizing, 50-51
outliers and just-noticeable
differences, 47
recognizing the need for, 46-47
revolution vs. evolution, 145-146
and self-knowledge, 51-52
trip wires, 49-50
compared to technological
innovations or business
models, xlvi
consequences of, 18-19
corporate growth, [-li
Darwinian evolution to, 124
defined, xxiii
defining our world using, 3-20
development of, 10-11
diversity and affirmative action, li
and education, 12
exploring the impact of, 232-233
and forces of “nurture,” 12-13
and health/wellness, 211-214
conduct your own experiments,
213-214
creating a portfolio of
approaches, 212
knowing when to shift to another
approach, 212
recognizing structures that
reinforce old models, 214
seeking out new models, 211-
212
sifting through complexity, 212—
213
understanding your own models,
213
importance of, I-li
and incentives, 13
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Mental models (cont.)
influence of childhood/education/
early work in shaping,
recognizing, 204-205
and influence of others, 13
keeping relevant, 205
for the moment, 14-16
neuroscience behind, 239-254
perils of, 28-32
persistence of, 143-144
and personal experience, 13
personal wellness, [
power of, 21-35
understanding, xv
and the process of change, xlvi
and rewards, 13
and scope of action, 235
as shaper of our thinking, 33
shifting, 24-25
sources of, 11-12
tool box of, creating, 73
and training, 12-13
understanding, 55
value represented by, 144
wrong, danger of, 3-5
Mergers and acquisitions, 224-225
Meta-analysis, 107
Meyers-Briggs, 15
MIS (England), 226
Microsoft, 78-80, 126
and HTTP Web server software
market, 79
Midlife crisis from postponing change,
53
Miller, George, 97
Miller, Henry, 39, 53
Mills, Steve, 80
Mindsets, See Mental models
Mitarai, Fujio, 81
Mittelstaedt, Robert Jr., 49
Monsanto, transformation to “life
sciences” company, 127
Moore, Gordon, 199, 201
Moore’s Law, 201

Motorola, 47, 200

“Mt. Trashmore” park (Virginia), 152

Multidimensional scaling (MDS), 109

Multiple futures, envisioning, 88-89

Music companies, and digital content,
29-30

Mutually assured destruction (MAD),
48

N

Naisbitt, John, 93
Napster, 28-29
Natural experiments, 125-126
studying, 133-134
Nature vs. nurture, 250-251
Neuroscience, xix
behind mental models, 239-254
evolution of models, youth, prime,
maturity, demise, 51-52
ignoring the external world, 9
making sense, process of , 8-11
mental models, development of, 10—
14
New decision/challenges, and mental
models, 235-236
New models:
adopting, 122, 145-146
creating an inventory of, 72
and crises, 90
personal resistance to, 154-155
Newton handwriting recognition, 26—
27
1984 (Orwell), 228
Nokia, 47
Noyce, Bob, 199

0

Oak Ridge National Laboratory study,
99

Obsolescence, avoiding, 16-17

Old infrastructure, demolishing, 152-
153



Old models:
archiving, 71-72
destroying, 88
finding new uses for, 71
putting away, 71
Old order:
abandoning, 153-154
dismantling, 236
O’Leary, Michael, 24
Olsen, Kenneth, 26
Online music business, 28-30
Open Directory Project, 96, 114
Openness to new ideas, 51-52
Operation Crush, 200
O-rings, Challenger space shuttle, 48
Orwell, George, 228
Osteopathic medicine, 211
Outliers, and need for changing the
model, 47
Overlooking gorillas, 250
Oxford English Dictionary, 97-98

P

Pagers, 98
Palm Pilot (Palm Computing), 26-28,
33
Paperless office, 60
Paradigm shifts, 57-75
coexistence of new and old
paradigms, 59-63
and dot-coms, 218-219
future, 69-70
moving from the old paradigm to
the new, 65-67
St. Petersburg/Leningrad, 67-68
two-way streets, 235
airlines, 61-62
analog and digital, 61
Internet, 59-60
management fads, 63
married life, 62-63
medicine, 63
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paperless office, 60
protection of privacy, 62
television, 60
ventilation systems, 62
Paralysis, avoiding, 116
PCs, operating like televisions,
experimentation with, 126
PepsiCo, 112, 150
Perception, xli, xlvi, 9
of e-business, 217
making small changes that affect,
149-150
Personal Digital Assistant (PDA), 26—
28
Personal economics, 215
Personal experience, and mental
models, 13
Personal life, balancing work and, 215
Perspective, understanding, 117
Phantom limbs, xlviii-xlix
Physics, advances in, impact on
philosophy, 84
Pinker, Steven, 168, 246, 251, 252
Placebo effect, 211
Planned experiments, 125
Poincare, 253
Pol Pot, 210
Pollock, Jackson, 169
Poor corporate performance,
improving, 225-226
Population density, in inner-city
markets, 7
Porter, Michael, 7
Post-mortems, conducting, 132
Potential new models, creating an
inventory of, 72
Pour Your Heart Into It (Schultz), 190
Priceline, 62
Prioritization, 108-109
Procter & Gamble, Reflect.com site,
220-221

Public opinion, and death of mental
model, 66-67
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R

Ramachandran, Vilayanur S., xlviii—
xlix, 244

Reality, 243, 246-247

Regulations, and death of mental
models, 66-67

Restrictive regulations, and backlash/
repeal, 67

Reverse income statement, 134

Rewards/incentives, and mental
models, 13

Rifkin, Jeremy, 69-70

Rigorous analysis:

engaging in, 107-108, 116
performing, 150-151

Rilke, Rainer Maria, 235

Roadmap, xxiv

Rocky Mountain Institute, 62

Role playing, 133

Routines and cadence, in
organizations/personal life, 85

Royal Dutch/Shell, 88

Rumsfeld, Donald, 59

Russell, Bertrand, 57

Russo, J. Edward, xlvii

Ryanair, xxiii, 24, 61

S

Sabbah, Daniel, 78-80

Scenario planning, 88-89

Schoemaker, Paul J. H., xlvii

Schultz, Howard, 178, 189-194, 206
adaptive disconnects, bridging, 191
building of a new order, 191-192
experimentation, 193-194
purchase of Starbucks, 191
zooming in and out, 192-193

Schwab, Charles, 26

Scientific revolutions, sequence of, 63—

65
Sculley, John, 26
Sears, 148

slow change at, 46
Sears, Barry, 50
Seeing things differently, 236, 251
dot-coms, 219-220
embarking on journeys of discovery,
82-83
listening to the radicals, 81
looking across disciplines, 83-84
questioning the routine, 84-86
Segway people movers, 31-32
and challenges of using new models,
32
disadvantages of, 31-32
projected sales of, 31
Sen Rikyu, 174
Senge, Peter, xlvii, 15
Sense, compared to sight, alic—I
September 11 attacks, xliii—xliv
“7 Habits” program (Covey), 146
Shakespeare, William, 77, 81
Sharing software, 78
Shifting mental models, 24-25
Sight, compared to sense, xlix-1
Similarity, categorizing by, 108
Simpson, Lord George, 40-55
Simulations, using, 132-133
Smith, Orin, 193
Snow, C. P, 158, 160
Social constructivism, 246-247
Social “workfare” programs, 152
Sokal, Alan, 158
“Sokal hoax,” 158
Solipsism, 161, 252
Sony, 126
acquisition of Columbia Pictures,
166
Sources of Power (Klein), 178
“South Sea Bubble” (England), 218
Southwest Airlines, xxiii, 24, 61
Soviet Union, demise of, 146
Special Theory of Relativity, 145
Spielberg, Steven, 26
St. Petersburg/Leningrad, 67-68
Stallman, Richard, 78



“Stand up” meetings, 86
Starbucks, I-li, 144, 147-148, 190-
194, 205
experimentation, 193-194
stretching beyond the possible, 194
Startups, 225
Stephen King, xli
Still, Andrew Taylor, 211
“Straight rebuy” decision, 85
Strategic planning, 223-224
Structure of Scientific Revolutions,
The (Kuhn), 63-64
Sum of human knowledge, 95
Sunk cost fallacy, 45
Surroundedness, categorizing by, 108

T

Technocentric mental model, and IBM
Research model, 6
Technology advances, and adaptive
disconnects, 161

Terrorism, xliv

and individual rights, 226-233

Tesco, 60, 218-219

Thoreau, Henry David, 141, 154

“Thought leaders,” 114

3M Corporation, 135

TIPS program, 227

Tool box of mental models, creating,
73

Torey, Zoltan, 243

Total Information Awareness (TIA)
system, 100, 227

Training, and mental models, 12-13

“Transgressing the Boundaries:
Towards a Transformative
Hermeneutics of Quantum
Gravity” (Sokal), 158

Travelocity, 62

Trident missile submarines,
reoutfitted, 152
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Trip wires, 49-50

Trudeau, Gary, 27

Trust building, 153

Tsao, Nina, 167

“Tulip Bubble” (Holland), 218
Twain, Mark, 107

Twelve-step programs, 146
Twitchell, Robyn, death of, 4-5
Two Cultures, The (Snow), 158
Tylenol scare, 15

Tyler, Patrick, 231

UBS, 115
Unbounded Mind, The (Linstone),
xloii
Uncertainty, avoiding, 184
United Nations, 231-232
University of Cambridge, Laboratory of
Molecular Biology, 83
Unlearning, need for, 161-162
U.S. Equal Pay Act (1963), 151
U.S. intelligence debate, xliii
U.S. policy, fundamentalist overtones
of, 164
U.S. Republican party, 15
Utility, 69
considering, 71
emphasizing, 165

V

Validation, of intuition, 184

Varela, Francisco, 241-242, 252, 253
Variety seeking, 85

Venter, Craig, 70

Ventilation systems, 62

Vietnam war, 160

“Virtual close” systems, 25

Virtual reality simulations, «xlix

von Szent-Gyorgyi, Albert, 209
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W

Wage parity between men and women,
151
Watson, James, 83
Webvan, 60, 218
Weight-loss programs, 50-51, 124, 146
Weinberg, Steven, 64
Weinstock, Lord Arnold, 40-54
Welch, Jack, 223
Wells, H. G., 13
Wharton School, xlvi
reshaping of MBA program, 84
“Wicked” learning environments, 179
Wikipedia (www.wikipedia.com), 95—
97,114
Williams Company, 144
Winfrey, Oprah, 189, 194-199, 205,
206
adaptive disconnects, bridging,
197-198
adaptive experimentation, 196-197
A.M. Chicago, 195
Baltimore is Talking show, 105
early history of, 194-195
Harpo infrastructure, 198-199
Oprah Magasine, The, 197
Oprah Winfrey Show, 195, 198
talk show, rethinking of, 195-196
Wingspan, 59
Winning Decisions (Russo/
Schoemaker), xlvii
Wishy-washy look, learning to be
comfortable with, 73

WordNet, 97-98

Work life, balancing personal life and,
215

Wrong mental models, danger of, 3-5

Wurman, Richard, 94

X

Xerox Corporation, 148
slow change at, 46
XP (Extreme Programming), 115-116

Z

Zilog, 200
Zoomer PDA, 27
Zooming in, 106-110
categorizing and prioritizing, 108—
109
rigorous analysis, engaging in, 107—
108
Zooming in and out, 236, 251-252
and complexity, 103-105
process for, 117-118
process of, 105-114
Zooming out, 110-114
cognitive fixation, avoiding, 111
collaborations, 113, 117
context, appreciating, 111-112
field of vision, recognizing the limits
of, 110-111
multiple approaches, using, 113
stepping out of the stream, 112-113
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University of Pennsylvania

Academic Programs:

Wharton continues to pioneer innovations in
education across its leading undergraduate,

MBA, executive MBA, doctoral, and executive
education programs.

More information about Wharton’s academic

programs can be found at:
http://www.wharton.upenn.edu/academics

Executive Education:

Wharton Executive Education is committed
to offering programs that equip executives
with the tools and skills to compete, and meet
the challenges inherent in today’s corporate
environment. With a mix of more than 200
programs, including both open enroliment
and custom offerings, a world-class faculty,
and educational facilities second to none,
Wharton offers leading-edge solutions to

close to 10,000 executives annually, worldwide.

For more information and a complete
program listing:
execed@wharton.upenn.edu (sub 4033)
215.898.1776 or 800.255.3932 ext. 4033
http://execed.wharton.upenn.edu

www.wharton.upenn.edu

Research and Analysis:
Knowledge@Wharton is a unique, free
resource that offers the best of business—the
latest trends; the latest research on a vast
range of business issues; original insights of
Wharton faculty; studies, paper and analyses
of hundreds of topics and industries.
Knowledge@Wharton has over 400,000 users
from more than 189 countries.

For free subscription:
http://knowledge.wharton.upenn.edu

For licensing and content information,

please contact:

Jamie Hammond,

Associate Marketing Director,
hammondj@wharton.upenn.edu + 215.898.2388

Wharton School Publishing:

Wharton School Publishing is an innovative
new player in global publishing, dedicated to
providing thoughtful business readers access
to practical knowledge and actionable ideas
that add impact and value to their professional
lives. All titles are approved by a Wharton
senior faculty review board to ensure they
are relevant, timely, important, empirically based
and/or conceptually sound, and implementable.
For author inquiries or information about

corporate education and affinity

programs or, please contact:

Barbara Gydé, Managing Director,
gydeb@wharton.upenn.edu + 215.898.4764

The Wharton School: http://www.wharton.upenn.edu
Executive Education: http://execed.wharton.upenn.edu
Wharton School Publishing: http://whartonsp.com
Knowledge@Wharton: http://knowledge.wharton.upenn.edu




An Invitation from the Editors:
Join the
Wharton School Publishing Membership Program

Dear Reader,

We hope that you've discovered valuable ideas in this book, which will help you affect
real change in your professional life. Each of our titles is evaluated by the Wharton
School Publishing editorial board and earns the Wharton Seal of Approval — ensuring
that books are timely, important, conceptually sound and/or empirically based and

— key for you — implementable.

We encourage you to join the Wharton School Publishing Membership Program.
Registration is simple and free, and you will receive these and other valuable benefits:

e Access to valuable content — receive access to additional content, including
audio summaries, articles, case studies, chapters of forthcoming books, updates,
and appendices.

¢ Online savings — save up to 30% on books purchased everyday at Whartonsp.
com by joining the site.

¢ Exclusive discounts — receive a special discount on the Financial Times and FT.com
when you join today.

¢ Up to the minute information — subscribe to select Wharton School Publishing
newsletters to be the first to learn about new releases, special promotions, author
appearances, and events.

Becoming a member is easy; please visit Whartonsp.com and click “Join WSP” today.
Wharton School Publishing welcomes your comments and feedback. Please let us know

what interests you, so that we can refer you to an appropriate resource or develop
future learning in that area. Your suggestions will help us serve you better.

Sincerely,
Jerry Wind Tim Moore
windj@wharton.upenn.edu tim_moore@prenhall.com

Become a member today at Whartonsp.com

Wharton School m
Publishing . &Wharton
www.whartonsp.com UNIVERSITY 0of PENNSYLVANIA
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Knowledge

Knowledge@Wharton is a unique, free resource that offers the best of business—
the latest trends; the latest research on a vast range of business issues; original insights
of Wharton faculty; studies, papers and analyses of hundreds of topics and industries.

Knowledge@Wharton has over 300,000 users from more than 189 countries.

http://knowledge.wharton.upenn.edu

For licensing and content information,

please contact:
art()l I Jamie Hammond
Associate Director of Marketing
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AUDIO SUPPLEMENT TO THE BOOK FOUND ON WHARTONSP.COM

Go to whartonsp.com, register to be a member, and find an audio supplement
to this book. This is a unique feature of Wharton School Publishing books,
which sets these books apart from other business books in the market. This
audio is included to give you a richer experience of the information that’s
included in the book itself.

Book Summary

You'll find a short 20-minute summary of the contents of the book, produced
by Concentrated Knowledge Corporation. This summary will help you to
quickly grasp the over-all thrust of the book and its major points. The sum-
mary can function as a pre-read to the book or as a review after you've
finished. You can also pass this audio on to a friend who may be thinking
about buying the book but needs more information.

Author Interview

The second feature of the audio is an interview between the book’s authors
and CKC’s editor-in-chief. You can listen to the authors discuss the work in
their own words, and hear their response to thought-provoking questions
about the concepts introduced in the book.

We're confident that you'll find this audio content a complimentary partner
to the text.

For more information about Concentrated Knowledge Corporation and its
flagship publication Soundview Executive Book Summaries, go to www.
summary.com/wp. You can also call them at 1-800-521-1227 (610-558-9495).
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