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I N T R O D U C T I O N  T O  T H E  E X P A N D E D  E D I T I O N

It’s been almost a decade since Creativity, Inc. was fi rst published. 
During that time, I’ve had the opportunity to talk to thousands of 
readers. Those conversations have always been gratifying, as peo-
ple from all walks of life describe how the book has helped them 
try to foster and support creativity in their own workplaces. But 
some readers came away with impressions that I did not intend, 
and I began to wonder if I could have been clearer in some of my 
explanations.

While shaking my hand at a book signing, for example, more 
than one person congratulated me for providing a blueprint for cre-
ative success. “It was so inspiring,” these people essentially said, 
“to read about how Pixar and Disney Animation’s people devel-
oped a surefi re way to make a blockbuster movie every time.”

But, of course, we hadn’t done anything of the kind. Each 
movie had its particular obstacles. There was no single road map 
that our fi lmmakers followed. To nurture creativity is to accept that 
you will always be solving new problems. You will never have ev-
erything fi gured out.

I understood why readers wished there were a magic key that 
unlocked imagination. If only it were that simple. “How do you 
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become more creative?”— so many people have asked me that since 
this book debuted. Every time, I’ve told them that is the wrong 
question. The right question is: What cultural forces are getting in 
the way of creativity? The subtitle of this book is “Overcoming the 
Unseen Forces That Stand in the Way of True Inspiration,” and yet 
some people seem to have read right past it.

This book was never intended to off er a clear, simple path to 
creative success. It was, instead, about the ongoing process of 
building cultures in which creativity is possible. To do that requires 
making room for mistakes, deviations, and pitfalls that we can 
never predict. In the original book I tried to stress— and I fear I 
didn’t stress enough— that no amount of self- awareness or dili-
gent, earnest leadership will ever entirely prevent unexpected prob-
lems, some of them very large. As you’ll read in the coming pages, 
I certainly missed a few key problems that in retrospect seemed 
obvious. Healthy cultures and healthy companies are not stable. 
They are ever- changing. And that change requires that leaders need 
to remain vigilant and nimble and, above all, that they make sure 
that core values are protected.

At its heart, Creativity, Inc. was my attempt to illuminate how 
each of us (but particularly leaders) can think about creating a cul-
ture that allows people to fl ourish. A culture in which “not know-
ing” (which requires asking for help) is seen not as a sign of 
weakness but as a sign of strength. Great ideas  really can come 
from anyone, and it is the leader’s job to make sure everyone feels 
free to contribute. But even if a leader succeeds in doing so in one 
moment or context, that doesn’t solve the problem forever. Increas-
ingly over the years, I’ve asked myself: Was I too vague the fi rst time 
around about the fact that leading a creative enterprise is a never- 
ending endeavor? And if so, is there a way to remedy that in a sec-
ond  edition— to clarify, to reemphasize, and, where relevant, to 
share how my thinking has evolved since the book came out?

In discussing this with my editor, we hit on an idea: Why not be 
transparent about where and how my current thoughts expand 
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upon or deviate from those in the original book? Could that be a 
way of walking my talk about the inevitability of change? We de-
vised a system: Other than correcting a few errors of fact that I got 
wrong in 2014, I would leave the original text alone. When the book 
said Toy Story hit theaters nineteen years ago, for example, I 
wouldn’t edit that (even though it has now been nearly twenty-
eight years). We would trust readers to understand that the book 
tried to capture a moment in time. But in a few spots, I would also 
identify with an asterisk those ideas I felt deserved more explica-
tion. At the end of any chapter I’d marked up this way, I would add 
a postscript off ering new or expanded thoughts on the matter.

The revised book you hold in your hands is the result of that 
approach. It has four new postscripts and two new chapters. Chap-
ter 14— “The Lasting Impact of Notes Day”— picks up where I left 
off  at the end of chapter 13, which described Notes Day, our at-
tempt in 2013 to reenergize Pixar by candidly identifying its short-
comings and fl aws. The initial goal of Notes Day was to identify 
ways we could reduce by 10 percent the number of “person- weeks” 
required to make a single fi lm. We shut down the studio for a whole 
day to discuss solutions, and the ideas that emerged ultimately suc-
ceeded in lowering our budgets and making us more effi  cient. But 
Notes Day also revealed deeper problems that had to do with how 
our culture had strayed from the studio’s core values. It would take 
us years to incorporate the lessons we learned that day, and in some 
areas, that work continues. I’m grateful that Pixar fully embraced 
that very diffi  cult task. I hope others can benefi t from hearing more 
about how that worked.

In chapter 15, “Incorporating Creativity,” I talk more about 
several themes I still am thinking about today: preventing the abuse 
of hierarchy, allowing for playfulness, fostering experimentation, 
and valuing human emotion. Moreover, I reveal something I left 
out of the fi rst edition of the book. Readers may remember that I 
described my struggle to fi nd new purpose in my life after Pixar 
succeeded in making the fi rst feature- length computer-animated 
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fi lm. But there was another, concurrent problem that nagged at me 
in those days right after Toy Story’s  release— a problem I didn’t 
mention the fi rst go- round, but one that I explore fully now in the 
hopes that it will help other managers.

Many executives say they strive to make sure bad things don’t 
happen during their tenure. “Not on my watch,” the saying goes. 
My goal, especially as my retirement loomed in 2019, was to ensure 
that the leaders who followed me would be able to address the 
problems that would inevitably arise after my watch. To me, build-
ing a dynamic, creative culture is itself a creative act. I can think of 
only one thing to compare it to: raising a child. Both are 24- 7 jobs 
that come with joys and challenges, many of them unexpected. To 
do either job well requires us to dig deeply within ourselves. From 
the start at Pixar, and later at Disney Animation, I wanted to help 
create a culture so healthy and adaptive that it could survive failure, 
success, and even the departure of its top leaders and founders. 
With this second edition, I hope to continue the conversation about 
how that works (and how it doesn’t).

Ed Catmull
January 2023

I N T R O D U C T I O N :  L O S T  A N D  F O U N D

Every morning, as I walk into Pixar Animation Studios— past the 
twenty- foot- high sculpture of Luxo Jr., our friendly desk lamp 
mascot, through the double doors and into a spectacular glass- 
ceilinged atrium where a man- sized Buzz Lightyear and Woody, 
made entirely of Lego bricks, stand at attention, up the stairs past 
sketches and paintings of the characters that have populated our 
fourteen  fi lms— I am struck by the unique culture that defi nes this 
place. Although I’ve made this walk thousands of times, it never 
gets old.

Built on the site of a former cannery, Pixar’s fi fteen- acre cam-
pus, just over the Bay Bridge from San Francisco, was designed, 
inside and out, by Steve Jobs. (Its name, in fact, is The Steve Jobs 
Building.) It has well- thought- out patterns of entry and egress that 
encourage people to mingle, meet, and communicate. Outside, 
there is a soccer fi eld, a volleyball court, a swimming pool, and a 
six- hundred- seat amphitheater. Sometimes visitors misunderstand 
the place, thinking it’s fancy for fancy’s sake. What they miss is 
that the unifying idea for this building isn’t luxury but community. 
Steve wanted the building to support our work by enhancing our 
ability to collaborate.
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The animators who work here are free  to— no, encouraged 
to— decorate their work spaces in whatever style they wish. They 
spend their days inside pink dollhouses whose ceilings are hung 
with miniature chandeliers, tiki huts made of real bamboo, and 
castles whose meticulously painted, fi fteen- foot- high styrofoam 
turrets appear to be carved from stone. Annual company traditions 
include “Pixarpalooza,” where our in- house rock bands battle for 
dominance, shredding their hearts out on stages we erect on our 
front lawn.

The point is, we value self- expression here. This tends to make 
a big impression on visitors, who often tell me that the experience 
of walking into Pixar leaves them feeling a little wistful, like some-
thing is missing in their work  lives— a palpable energy, a feeling of 
collaboration and unfettered creativity, a sense, not to be corny, of 
possibility. I respond by telling them that the feeling they are pick-
ing up on— call it exuberance or irreverence, even  whimsy— is inte-
gral to our success.

But it’s not what makes Pixar special.
What makes Pixar special is that we acknowledge we will al-

ways have problems, many of them hidden from our view; that we 
work hard to uncover these problems, even if doing so means mak-
ing ourselves uncomfortable; and that, when we come across a 
problem, we marshal all of our energies to solve it. This, more than 
any elaborate party or turreted workstation, is why I love coming 
to work in the morning. It is what motivates me and gives me a 
defi nite sense of mission.

There was a time, however, when my purpose here felt a lot less 
clear to me. And it might surprise you when I tell you when.

On November 22, 1995, Toy Story debuted in America’s theaters 
and became the largest Thanksgiving opening in history. Critics 
heralded it as “inventive” (Time), “brilliant” and “exultantly witty” 
(The New York Times), and “visionary” (Chicago Sun- Times). To 
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fi nd a movie worthy of comparison, wrote The Washington Post, 
one had to go back to 1939, to The Wizard of  Oz.

The making of Toy Story— the fi rst feature fi lm to be animated 
entirely on a computer— had required every ounce of our tenacity, 
artistry, technical wizardry, and endurance. The hundred or so men 
and women who produced it had weathered countless ups and 
downs as well as the ever- present, hair- raising knowledge that our 
survival depended on this 80- minute experiment. For four straight 
years, we’d fought to do Toy Story our way. We’d resisted the advice 
of Disney executives who believed that since they’d had such suc-
cess with musicals, we too should fi ll our movie with songs. We’d 
rebooted the story completely, more than once, to make sure it rang 
true. We’d worked nights, weekends, and holidays— mostly with-
out complaint. Despite being novice fi lmmakers at a fl edgling stu-
dio in dire fi nancial straits, we had put our faith in a simple idea: If 
we made something that we wanted to see, others would want to 
see it, too. For so long, it felt like we had been pushing that rock up 
the hill, trying to do the impossible. There were plenty of moments 
when the future of Pixar was in doubt. Now, we were suddenly 
being held up as an example of what could happen when artists 
trusted their guts.

Toy Story went on to become the top- grossing fi lm of the year 
and would earn $358 million worldwide. But it wasn’t just the num-
bers that made us proud; money, after all, is just one measure of a 
thriving company and usually not the most meaningful one. No, 
what I found gratifying was what we’d created. Review after review 
focused on the fi lm’s moving plotline and its rich, three- dimensional 
characters— only briefl y mentioning, almost as an aside, that it had 
been made on a computer. While there was much innovation that 
enabled our work, we had not let the technology overwhelm our 
real purpose: making a great fi lm.

On a personal level, Toy Story represented the fulfi llment of a 
goal I had pursued for more than two decades and had dreamed 
about since I was a boy. Growing up in the 1950s, I had yearned to 
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be a Disney animator but had no idea how to go about it. Instinc-
tively, I realize now, I embraced computer graphics— then a new 
 fi eld— as a means of pursuing that dream. If I couldn’t animate by 
hand, there had to be another way. In graduate school, I’d quietly 
set a goal of making the fi rst computer- animated feature fi lm, and 
I’d worked tirelessly for twenty years to accomplish it.

Now, the goal that had been a driving force in my life had 
been reached, and there was an enormous sense of relief and 
 exhilaration— at least at fi rst. In the wake of Toy Story’s release, 
we took the company public, raising the kind of money that would 
ensure our future as an independent production house, and began 
work on two new feature- length projects, A Bug’s Life and Toy 
Story 2. Everything was going our way, and yet I felt adrift. In ful-
fi lling a goal, I had lost some essential framework. Is this  really 
what I want to do? I began asking myself. The doubts surprised 
and confused me, and I kept them to myself. I had served as Pixar’s 
president for most of the company’s existence. I loved the place 
and everything that it stood for. Still, I couldn’t deny that achieving 
the goal that had defi ned my professional life had left me without 
one. Is this all there is? I wondered. Is it time for a new challenge?

It wasn’t that I thought Pixar had “arrived” or that my work 
was done. I knew there were major obstacles in front of us. The 
company was growing quickly, with lots of shareholders to please, 
and we were racing to put two new fi lms into production. There 
was, in short, plenty to occupy my working hours. But my internal 
sense of purpose— the thing that had led me to sleep on the fl oor of 
the computer lab in graduate school just to get more hours on the 
mainframe, that kept me awake at night, as a kid, solving puzzles 
in my head, that fueled my every workday— had gone missing. I’d 
spent two decades building a train and laying its track. Now, the 
thought of merely driving it struck me as a far less interesting task. 
Was making one fi lm after another enough to engage me? I won-
dered. What would be my organizing principle now?

It would take a full year for the answer to emerge.
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From the start, my professional life seemed destined to have one 
foot in Silicon Valley and the other in Hollywood. I fi rst got into 
the fi lm business in 1979 when, fl ush from the success of Star Wars, 
George Lucas hired me to help him bring high technology into the 
fi lm industry. But he wasn’t based in Los Angeles. Instead, he’d 
founded his company, Lucasfi lm, at the north end of the San Fran-
cisco Bay. Our offi  ces were located in San Rafael, about an hour’s 
drive from Palo Alto, the heart of Silicon  Valley— a moniker that 
was just gaining traction then, as the semiconductor and com-
puter industries took off . That proximity gave me a front- row 
seat from which to observe the many emerging hardware and soft-
ware companies— not to mention the growing venture capital 
industry— that, in the course of a few years, would come to domi-
nate Silicon Valley from its perch on Sand Hill Road.

I couldn’t have arrived at a more dynamic and volatile time. I 
watched as many startups burned bright with success— and then 
fl amed out. My mandate at  Lucasfi lm— to merge moviemaking 
with technology— meant that I got to meet the leaders of places 
like Sun Microsystems and Silicon Graphics and Cray Computer, 
several of whom I came to know well. I was fi rst and foremost a 
scientist then, not a manager, so I watched these people closely, 
hoping to learn from the trajectories their companies followed. 
Gradually, a pattern began to emerge: Someone had a creative idea, 
obtained funding, brought on a lot of smart people, and developed 
and sold a product that got a boatload of attention. That initial 
success begat more success, luring the best engineers and attracting 
customers who had interesting and high- profi le problems to solve. 
As these companies grew, much was written about their paradigm- 
shifting approaches, and when their CEOs inevitably landed on the 
cover of Fortune magazine, they were heralded as “Titans of the 
New.” I especially remember the confi dence. The leaders of these 
companies radiated supreme confi dence. Surely, they could only 
have reached this apex by being very, very good.
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But then those companies did something stupid— not just 
stupid- in- retrospect, but obvious- at- the- time stupid. I wanted to 
understand why. What was causing smart people to make decisions 
that sent their companies o�  the rails? I didn’t doubt that they be-
lieved they were doing the right thing, but something was blinding 
them— and keeping them from seeing the problems that threatened 
to upend them. As a result, their companies expanded like bubbles, 
then burst. What interested me was not that companies rose and 
fell or that the landscape continually shifted as technology changed 
but that the leaders of these companies seemed so focused on the 
competition that they never developed any deep introspection 
about other destructive forces that were at work.

Over the years, as Pixar struggled to fi nd its way— fi rst selling 
hardware, then software, then making animated short fi lms and 
 advertisements— I asked myself: If Pixar is ever successful, will we 
do something stupid, too? Can paying careful attention to the mis-
steps of others help us be more alert to our own? Or is there some-
thing about becoming a leader that makes you blind to the things 
that threaten the well- being of your enterprise? Clearly, something 
was causing a dangerous disconnect at many smart, creative com-
panies. What, exactly, was a mystery— and one I was determined to 
fi gure out.

In the diffi  cult year after Toy Story’s debut, I came to realize 
that trying to solve this mystery would be my next challenge. My 
desire to protect Pixar from the forces that ruin so many businesses 
gave me renewed focus. I began to see my role as a leader more 
clearly. I would devote myself to learning how to build not just a 
successful company but a sustainable creative culture. As I turned 
my attention from solving technical problems to engaging with the 
philosophy of sound management, I was excited once again— and 
sure that our second act could be as exhilarating as our fi rst.

I N T R O D U C T I O N :  L O S T  A N D  F O U N D  |  x x i

It has always been my goal to create a culture at Pixar that will 
outlast its founding leaders— Steve, John Lasseter, and me. But it is 
also my goal to share our underlying philosophies with other lead-
ers and, frankly, with anyone who wrestles with the competing— 
but necessarily complementary— forces of art and commerce. What 
you’re holding in your hands, then, is an attempt to put down on 
paper my best ideas about how we built the culture that is the bed-
rock of this place.

This book isn’t just for Pixar people, entertainment executives, 
or animators. It is for anyone who wants to work in an environ-
ment that fosters creativity and problem-solving. My belief is that 
good leadership can help creative people stay on the path to excel-
lence no matter what business they’re in. My aim at Pixar— and at 
Disney Animation, which my longtime partner John Lasseter and I 
have also led since the Walt Disney Company acquired Pixar in 
2006— has been to enable our people to do their best work. We 
start from the presumption that our people are talented and want 
to contribute. We accept that, without meaning to, our company is 
stifl ing that talent in myriad unseen ways. Finally, we try to identify 
those impediments and fi x them.

I’ve spent nearly forty years thinking about how to help smart, 
ambitious people work eff ectively with one another. The way I see 
it, my job as a manager is to create a fertile environment, keep it 
healthy, and watch for the things that undermine it. I believe, to my 
core, that everybody has the potential to be creative— whatever 
form that creativity takes— and that to encourage such develop-
ment is a noble thing. More interesting to me, though, are the 
blocks that get in the way, often without us noticing, and hinder the 
creativity that resides within any thriving company.

The thesis of this book is that there are many blocks to creativ-
ity, but there are active steps we can take to protect the creative 
process. In the coming pages, I will discuss many of the steps we 
follow at Pixar, but the most compelling mechanisms to me are Copyrighted Material
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those that deal with uncertainty, instability, lack of candor, and the 
things we cannot see. I believe the best managers acknowledge and 
make room for what they do not know— not just because humility 
is a virtue but because until one adopts that mindset, the most 
striking breakthroughs cannot occur. I believe that managers must 
loosen the controls, not tighten them. They must accept risk; they 
must trust the people they work with and strive to clear the path for 
them; and always, they must pay attention to and engage with any-
thing that creates fear. Moreover, successful leaders embrace the 
reality that their models may be wrong or incomplete. Only when 
we admit what we don’t know can we ever hope to learn it.

This book is organized into four sections— Getting Started, 
Protecting the New, Building and Sustaining, and Testing What We 
Know. It is no memoir, but in order to understand the mistakes we 
made, the lessons we learned, and the ways we learned from them, 
it necessarily delves at times into my own history and that of Pixar. 
I have much to say about enabling groups to create something 
meaningful together and then protecting them from the destructive 
forces that loom even in the strongest companies. My hope is that 
by relating my search for the sources of confusion and delusion 
within Pixar and Disney Animation, I can help others avoid the 
pitfalls that impede and sometimes ruin businesses of all kinds. 
The key for me— what has kept me motivated in the nineteen years 
since Toy Story debuted— has been the realization that identifying 
these destructive forces isn’t merely a philosophical exercise. It is a 
crucial, central mission. In the wake of our earliest success, Pixar 
needed its leaders to sit up and pay attention. And that need for 
vigilance never goes away. This book, then, is about the ongoing 
work of paying  attention— of leading by being self- aware, as man-
agers and as companies. It is an expression of the ideas that I be-
lieve make the best in us possible.

P A R T  I

G E T T I N G  S TA R T E D
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A N I M A T E D

For thirteen years we had a table in the large conference room at 
Pixar that we call West One. Though it was beautiful, I grew to 
hate this table. It was long and skinny, like one of those things 
you’d see in a comedy sketch about an old wealthy couple that sits 
down for dinner— one person at either end, a candelabra in the 
middle— and has to shout to make conversation. The table had 
been chosen by a designer Steve Jobs liked, and it was elegant, all 
right— but it impeded our work.

We’d hold regular meetings about our movies around that 
table— thirty of us facing off  in two long lines, often with more 
people seated along the walls— and everyone was so spread out 
that it was diffi  cult to communicate. For those unlucky enough to 
be seated at the far ends, ideas didn’t fl ow because it was nearly 
impossible to make eye contact without craning your neck. More-
over, because it was important that the director and producer of 
the fi lm in question be able to hear what everyone was saying, they 
had to be placed at the center of the table. So did Pixar’s creative 
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leaders: John Lasseter, Pixar’s creative offi  cer, and me, and a hand-
ful of our most experienced directors, producers, and writers. To 
ensure that these people were always seated together, someone 
began making place cards. We might as well have been at a formal 
dinner party.

When it comes to creative inspiration, job titles and hierarchy 
are meaningless. That’s what I believe. But unwittingly, we were al-
lowing this table— and the resulting place card  ritual— to send a 
diff erent message. The closer you were seated to the middle of the 
table, it implied, the more important— the more central— you must 
be. And the farther away, the less likely you were to speak up— your 
distance from the heart of the conversation made participating feel 
intrusive. If the table was crowded, as it often was, still more people 
would sit in chairs around the edges of the room, creating yet a 
third tier of participants (those at the center of the table, those at 
the ends, and those not at the table at all). Without intending to, 
we’d created an obstacle that discouraged people from jumping in.

Over the course of a decade, we held countless meetings around 
this table in this way— completely unaware of how doing so under-
mined our own core principles. Why were we blind to this? Because 
the seating arrangements and place cards were designed for the 
convenience of the leaders, including me. Sincerely believing that 
we were in an inclusive meeting, we saw nothing amiss because we 
didn’t feel excluded. Those not sitting at the center of the table, 
meanwhile, saw quite clearly how it established a pecking order but 
presumed that we— the leaders— had intended that outcome. Who 
were they, then, to complain?

It wasn’t until we happened to have a meeting in a smaller room 
with a square table that John and I realized what was wrong. Sit-
ting around that table, the interplay was better, the exchange of 
ideas more free- fl owing, the eye contact automatic. Every person 
there, no matter their job title, felt free to speak up. This was not 
only what we wanted, it was a fundamental Pixar belief: Unhin-
dered communication was key, no matter what your position. At 
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our long, skinny table, comfortable in our middle seats, we had 
utterly failed to recognize that we were behaving contrary to that 
basic tenet. Over time, we’d fallen into a trap. Even though we were 
conscious that a room’s dynamics are critical to any good discus-
sion, even though we believed that we were constantly on the look-
out for problems, our vantage point blinded us to what was right 
before our eyes.

Emboldened by this new insight, I went to our Facilities De-
partment. “Please,” I said, “I don’t care how you do it, but get that 
table out of there.” I wanted something that could be arranged into 
a more intimate square, so people could address each other directly 
and not feel like they didn’t matter. A few days later, as a critical 
meeting on an upcoming movie approached, our new table was in-
stalled, solving the problem.

Still, interestingly, there were remnants of that problem that did 
not immediately vanish just because we’d solved it. For example, 
the next time I walked into West One, I saw the brand- new table, 
 arranged— as  requested— in a more intimate square that made it 
possible for more people to interact at once. But the table was 
adorned with the same old place cards! While we’d fi xed the key 
problem that had made place cards seem necessary, the cards them-
selves had become a tradition that would continue until we specifi -
cally dismantled it. This wasn’t as troubling an issue as the table 
itself, but it was something we had to address because cards implied 
hierarchy, and that was precisely what we were trying to avoid. 
When Andrew Stanton, one of our directors, entered the meeting 
room that morning, he grabbed several place cards and began ran-
domly moving them around, narrating as he went. “We don’t need 
these anymore!” he said in a way that everyone in the room grasped. 
Only then did we succeed in eliminating this ancillary problem.

This is the nature of management. Decisions are made, usually 
for good reasons, which in turn prompt other decisions. So when 
problems arise— and they always do— disentangling them is not as 
simple as correcting the original error. Often, fi nding a solution is 
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our long, skinny table, comfortable in our middle seats, we had 
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This is the nature of management. Decisions are made, usually 
for good reasons, which in turn prompt other decisions. So when 
problems arise— and they always do— disentangling them is not as 
simple as correcting the original error. Often, fi nding a solution is 
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a multi- step endeavor. There is the problem you know you are try-
ing to solve— think of that as an oak tree— and then there are all 
the other problems— think of these as saplings— that sprouted 
from the acorns that fell around it. And these problems remain 
after you cut the oak tree down.

Even after all these years, I’m often surprised to fi nd problems 
that have existed right in front of me, in plain sight. For me, the key 
to solving these problems is fi nding ways to see what’s working and 
what isn’t, which sounds a lot simpler than it is. Pixar today is man-
aged according to this principle, but in a way I’ve been searching all 
my life for better ways of seeing. It began decades before Pixar even 
existed.

When I was a kid, I used to plunk myself down on the living room 
fl oor of my family’s modest Salt Lake City home a few minutes 
before 7 P.M. every Sunday and wait for Walt Disney. Specifi cally, I’d 
wait for him to appear on our black- and- white RCA with its tiny 
12- inch screen. Even from a dozen feet away— the accepted wisdom 
at the time was that viewers should put one foot between them and 
the TV for every inch of  screen— I was transfi xed by what I saw.

Each week, Walt Disney himself opened the broadcast of The 
Wonderful World of  Disney. Standing before me in suit and tie, like 
a kindly neighbor, he would demystify the Disney magic. He’d ex-
plain the use of synchronized sound in Steamboat Willie or talk 
about the importance of music in Fantasia. He always went out 
of his way to give credit to his forebears, the men— and, at this 
point, they were all men— who’d done the pioneering work upon 
which he was building his empire. He’d introduce the television 
audience to trailblazers such as Max Fleischer, of Koko the Clown 
and Betty Boop fame, and Winsor McCay, who made Gertie the 
Dinosaur— the fi rst animated fi lm to feature a character that ex-
pressed  emotion— in 1914. He’d gather a group of his animators, 
designers, and storyboard artists to explain how they made Mickey 
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Mouse and Donald Duck come to life. Each week, Disney created 
a made- up world, used cutting- edge technology to enable it, and 
then told us how he’d done it.

Walt Disney was one of my two boyhood idols. The other was 
Albert Einstein. To me, even at a young age, they represented the 
two poles of creativity. Disney was all about inventing the new. He 
brought things into being— both artistically and technologically— 
that did not exist before. Einstein, by contrast, was a master of 
explaining that which already was. I read every Einstein biography 
I could get my hands on as well as a little book he wrote on his 
theory of relativity. I loved how the concepts he developed forced 
people to change their approach to physics and matter, to view the 
universe from a diff erent perspective. Wild- haired and iconic, Ein-
stein dared to bend the implications of what we thought we knew. 
He solved the biggest puzzles of all and, in doing so, changed our 
understanding of reality.

Both Einstein and Disney inspired me, but Disney aff ected me 
more because of his weekly visits to my family’s living room. 
“When you wish upon a star, makes no diff erence who you are,” his 
TV show’s theme song would announce as a baritone- voiced nar-
rator promised: “Each week, as you enter this timeless land, one of 
these many worlds will open to you. . . .” Then the narrator would 
tick them off : Frontierland (“tall tales and true from the legendary 
past”), Tomorrowland (“the promise of things to come”), Adven-
tureland (“the wonder world of nature’s own realm”), and Fantasy-
land (“the happiest kingdom of them all”). I loved the idea that 
animation could take me places I’d never been. But the land I most 
wanted to learn about was the one occupied by the innovators at 
Disney who made these animated fi lms.

Between 1950 and 1955, Disney made three movies we consider 
classics today: Cinderella, Peter Pan, and Lady and the Tramp. 
More than half a century later, we all remember the glass slipper, 
the Island of Lost Boys, and that scene where the cocker spaniel 
and the mutt slurp spaghetti. But few grasp how technically sophis-
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ticated these movies were. Disney’s animators were at the forefront 
of applied technology; instead of merely using existing methods, 
they were inventing ones of their own. They had to develop the 
tools to perfect sound and color, to use blue screen matting and 
multiplane cameras and xerography. Every time some technologi-
cal breakthrough occurred, Walt Disney incorporated it and then 
talked about it on his show in a way that highlighted the relation-
ship between technology and art. I was too young to realize such a 
synergy was groundbreaking. To me, it just made sense that they 
belonged together.

Watching Disney one Sunday evening in April of 1956, I expe-
rienced something that would defi ne my professional life. What 
exactly it was is diffi  cult to describe except to say that I felt some-
thing fall into place inside my head. That night’s episode was called 
“Where Do the Stories Come From?” and Disney kicked it off  by 
praising his animators’ knack for turning everyday occurrences 
into cartoons. That night, though, it wasn’t Disney’s explanation 
that pulled me in but what was happening on the screen as he 
spoke. An artist was drawing Donald Duck, giving him a jaunty 
costume and a bouquet of fl owers and a box of candy with which 
to woo Daisy. Then, as the artist’s pencil moved around the page, 
Donald came to life, putting up his dukes to square off  with the 
pencil lead, then raising his chin to allow the artist to give him a 
bow tie.

The defi nition of superb animation is that each character on 
the screen makes you believe it is a thinking being. Whether it’s a 
T- Rex or a slinky dog or a desk lamp, if viewers sense not just 
movement but  intention— or, put another way, emotion— then the 
animator has done his or her job. It’s not just lines on paper any-
more; it’s a living, feeling entity. This is what I experienced that 
night, for the fi rst time, as I watched Donald leap off  the page. The 
transformation from a static line drawing to a fully dimensional, 
animated image was sleight of hand, nothing more, but the mys-
tery of how it was done— not just the technical process but the way 
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the art was imbued with such emotion— was the most interesting 
problem I’d ever considered. I wanted to climb through the TV 
screen and be part of this world.

The mid- 1950s and early 1960s were, of course, a time of great 
prosperity and industry in the United States. Growing up in Utah in 
a tight- knit Mormon community, my four younger brothers and 
sisters and I felt that anything was possible. Because the adults we 
knew had all lived through the Depression, World War II, and then 
the Korean War, this period felt to them like the calm after a thun-
derstorm.

I remember the optimistic  energy— an eagerness to move for-
ward that was enabled and supported by a wealth of emerging 
technologies. It was boom time in America, with manufacturing 
and home construction at an all- time high. Banks were off ering 
loans and credit, which meant more and more people could own a 
new TV, house, or Cadillac. There were amazing new appliances 
like disposals that ate your garbage and machines that washed your 
dishes, although I certainly did my share of cleaning them by hand. 
The fi rst organ transplants were performed in 1954; the fi rst polio 
vaccine came a year later; in 1956, the term artifi cial intelligence 
entered the lexicon. The future, it seemed, was already here.

Then, when I was twelve, the Soviets launched the fi rst artifi cial 
satellite— Sputnik 1— into earth’s orbit. This was huge news, not 
just in the scientifi c and political realms but in my sixth grade class-
room at school, where the morning routine was interrupted by a 
visit from the principal, whose grim expression told us that our 
lives had changed forever. Since we’d been taught that the Commu-
nists were the enemy and that nuclear war could be waged at the 
touch of a button, the fact that they’d beaten us into space seemed 
pretty scary— proof that they had the upper hand.

The United States government’s response to being bested was 
to create something called ARPA, or the Advanced Research Proj-
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ects Agency. Though it was housed within the Defense Depart-
ment, its mission was ostensibly peaceful: to support scientifi c 
researchers in America’s universities in the hopes of preventing 
what it termed “technological surprise.” By sponsoring our best 
minds, the architects of ARPA believed, we’d come up with better 
answers. Looking back, I still admire that enlightened reaction to a 
serious threat: We’ll just have to get smarter. ARPA would have a 
profound eff ect on America, leading directly to the computer revo-
lution and the Internet, among countless other innovations. There 
was a sense that big things were happening in America, with much 
more to come. Life was full of possibility.

Still, while my family was middle- class, our outlook was shaped 
by my father’s upbringing. Not that he talked about it much. Earl 
Catmull, the son of an Idaho dirt farmer, was one of fourteen kids, 
fi ve of whom had died as infants. His mother, raised by Mormon 
pioneers who made a meager living panning for gold in the Snake 
River in Idaho, didn’t attend school until she was eleven. My father 
was the fi rst in his family ever to go to college, paying his own way 
by working several jobs. During my childhood, he taught math 
during the school year and built houses during the summers. He 
built our house from the ground up. While he never explicitly said 
that education was paramount, my siblings and I all knew we were 
expected to study hard and go to college.

I was a quiet, focused student in high school. An art teacher 
once told my parents I would often become so lost in my work that 
I wouldn’t hear the bell ring at the end of class; I’d be sitting there, 
at my desk, staring at an  object— a vase, say, or a chair. Something 
about the act of committing that object to paper was completely 
engrossing— the way it necessitated seeing only what was there and 
shutting out the distraction of my ideas about chairs or vases and 
what they were supposed to look like. At home, I sent away for 
Jon Gnagy’s Learn to Draw art kits— which were advertised in the 
back of comic books— and the 1948 classic Animation, written 
and drawn by Preston Blair, the animator of the dancing hippos in 
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Disney’s Fantasia. I bought a platen— the metal frame with frosted 
glass that artists use to align their drawings— and even built a ply-
wood animation stand with a light under it. I made fl ipbooks— one 
was of a man whose legs turned into a unicycle— while nursing my 
fi rst crush, Tinker Bell, who had won my heart in Peter Pan.

Nevertheless, it soon became clear to me that I would never be 
talented enough to join Disney Animation’s vaunted ranks. What’s 
more, I had no idea how one actually became an animator. There 
was no school for it that I knew of. As I fi nished high school, I real-
ized I had a far better understanding of how one became a scien-
tist. The route seemed easier to discern. Throughout my life, people 
have always smiled when I told them I switched from art to physics 
because it seems, to them, like such an incongruous leap. But my 
decision to pursue physics, and not art, would lead me, indirectly, 
to my true calling.

Four years later, in 1969, I graduated from the University of Utah 
with two degrees, one in physics and the other in the emerging fi eld 
of computer science. Applying to graduate school, my intention 
was to learn how to design computer languages. But soon after I 
matriculated, also at the U of U, I met a man who would encourage 
me to change course: one of the pioneers of interactive computer 
graphics, Ivan Sutherland.

The fi eld of computer  graphics— in essence, the making of dig-
ital pictures out of numbers, or data, that can be manipulated by a 
machine— was in its infancy then, but Professor Sutherland was 
already a legend. Early in his career, he had devised something 
called Sketchpad, an ingenious computer program that allowed fi g-
ures to be drawn, copied, moved, rotated, or resized, all while re-
taining their basic properties. In 1968, he’d co- created what is 
widely believed to be the fi rst virtual reality head- mounted display 
system. (The device was named The Sword of Damocles, after the 
Greek myth, because it was so heavy that in order to be worn by the 
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person using it, it had to be suspended from a mechanical arm 
bolted to the ceiling.) Sutherland and Dave Evans, who was chair of 
the university’s computer science department, were magnets for 
bright students with diverse interests, and they led us with a light 
touch. Basically, they welcomed us to the program, gave us work-
space and access to computers, and then let us pursue whatever 
turned us on. The result was a collaborative, supportive commu-
nity so inspiring that I would later seek to replicate it at Lucasfi lm, 
Pixar, and Disney.

One of my classmates, Jim Clark, would go on to found Silicon 
Graphics and Netscape. Another, John Warnock, would co- found 
Adobe, known for Photoshop and the PDF fi le format, among 
other things. Still another, Alan Kay, would lead on a number of 
fronts, from object- oriented programming to “windowing” graphi-
cal user interfaces. In many respects, my fellow students were the 
most inspirational part of my university experience; this collegial, 
collaborative atmosphere was vital not just to my enjoyment of the 
program but also to the quality of the work that I did.

This tension between the individual’s personal creative contri-
bution and the leverage of the group is a dynamic that exists in all 
creative environments, but this would be my fi rst taste of it. On one 
end of the spectrum, I noticed, we had the genius who seemed to 
do amazing work on his or her own; on the other end, we had the 
group that excelled precisely because of its multiplicity of views. 
How, then, should we balance these two extremes, I wondered. I 
didn’t yet have a good mental model that would help me answer 
that, but I was developing a fi erce desire to fi nd one.

Much of the research being done at the U of U’s computer sci-
ence department was funded by ARPA. As I’ve said, ARPA had 
been created in response to Sputnik, and one of its key organizing 
principles was that collaboration could lead to excellence. In fact, 
one of ARPA’s proudest achievements was linking universities with 
something they called “ARPANET,” which would eventually evolve 
into the Internet. The fi rst four nodes on the ARPANET were at 
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the Stanford Research Institute, UCLA, UC Santa Barbara, and the 
U of U, so I had a ringside seat from which to observe this grand 
experiment, and what I saw infl uenced me profoundly.  ARPA’s 
 mandate— to support smart people in a variety of areas— was car-
ried out based on the unwavering presumption that researchers 
would try to do the right thing and, in ARPA’s view, overmanaging 
them was counterproductive. ARPA’s administrators did not hover 
over the shoulders of those of us working on the projects they 
funded, nor did they demand that our work have direct military 
applications. They simply trusted us to innovate.

This kind of trust gave me the freedom to tackle all sorts of 
complex problems, and I did so with gusto. Not only did I often 
sleep on the fl oor of the computer rooms to maximize time on the 
computer, but so did many of my fellow graduate students. We 
were young, driven by the sense that we were inventing the fi eld 
from scratch— and that was exciting beyond words. For the fi rst 
time, I saw a way to simultaneously create art and develop a techni-
cal understanding of how to create a new kind of imagery. Making 
pictures with a computer spoke to both sides of my brain. To be 
sure, the pictures that could be rendered on a computer were very 
crude in 1969, but the act of inventing new algorithms and seeing 
better pictures as a result was thrilling to me. In its own way, my 
childhood dream was reasserting itself.

At the age of twenty- six, I set a new goal: to develop a way to 
animate, not with a pencil but with a computer, and to make the 
images compelling and beautiful enough to use in the movies. Per-
haps, I thought, I could become an animator after all.

In the spring of 1972, I spent ten weeks making my fi rst short ani-
mated  fi lm— a digitized model of my left hand. My process com-
bined old and new; again, like everyone in this fast- changing fi eld, 
I was helping to invent the language. First I plunged my hand into 
a tub of plaster of Paris (forgetting, unfortunately, to coat it in 
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Vaseline fi rst, which meant I had to yank out every tiny hair on the 
back of my hand to get it free); then, once I had the mold, I fi lled it 
with more plaster to make a model of my hand; then, I took that 
model and covered it with 350 tiny interlocking triangles and poly-
gons to create what looked like a net of black lines on its “skin.” 
You may not think that a curved surface could be built out of such 
fl at, angular elements, but when you make them small enough, you 
can get pretty close.

I’d chosen this project because I was interested in rendering 
complex objects and curved surfaces— and I was looking for a chal-
lenge. At that time, computers weren’t great at showing fl at ob-
jects, let alone curved ones. The mathematics of curved surfaces 
was not well developed, and computers had limited memory capa-
bility. At the U of U’s computer graphics department, where every 
one of us yearned to make computer- generated images look as if 
they were photographs of real objects, we had three driving goals: 
speed, realism, and the ability to depict curved surfaces. My fi lm 
sought to address the latter two.

The human hand doesn’t have a single fl at plane. And unlike a 
simpler curved  surface— a ball, for  example— it has many parts 
that act in opposition to one another, with a seemingly infi nite 
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number of resulting movements. The hand is an incredibly com-
plex “object” to try to capture and translate into arrays of num-
bers. Given that most computer animation at the time consisted of 
rendering simple polygonal objects (cubes, pyramids), I had my 
work cut out for me.

Once I had drawn the triangles and polygons on my model, I 
measured the coordinates of each of their corners, then entered 
that data into a 3D animation program I’d written. That enabled 
me to display the many triangles and polygons that made up my 
virtual hand on a monitor. In its fi rst incarnation, sharp edges 
could be seen at the seams where the polygons joined together. But 
later, thanks to “smooth  shading”— a technique, developed by an-
other graduate student, that diminished the appearance of those 
edges— the hand became more lifelike. The real challenge, though, 
was making it move.
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Hand, which debuted at a computer science conference in 1973, 
caused a bit of a stir because no one had ever seen anything like it 
before. In it, my hand, which appears at fi rst to be covered in a 
white net of polygons, begins to open and close, as if trying to 
make a fi st. Then my hand’s surface becomes smoother, more like 
the real thing. There is a moment when my hand points directly at 
the viewer as if to say, “Yes, I’m talking to you.” Then, the camera 
goes inside the hand and takes a look around, aiming its lens inside 
the palm and up into each fi nger, a tricky bit of perspective that I 
liked because it could be depicted only via computer. Those four 
minutes of fi lm had taken me more than sixty thousand minutes to 
complete.

Together with a digitized fi lm that my friend Fred Parke made 
of his wife’s face around the same time, Hand represented the 
state- of- the- art in computer animation for years after it was made. 
Snippets of both Fred’s and my fi lms would be featured in the 1976 
movie Futureworld, which— though mostly forgotten by movie-
goers  today— is still remembered by afi cionados as the fi rst full- 
length feature to use computer- generated animation.

Professor Sutherland used to say that he loved his graduate stu-
dents at Utah because we didn’t know what was impossible. Nei-
ther, apparently, did he: He was among the fi rst to believe that 
Hollywood movie execs would care a fi g about what was happen-
ing in academia. To that end, he sought to create a formal exchange 
program with Disney, wherein the studio would send one of its 
animators to Utah to learn about new technologies in computer 
rendering, and the university would send a student to Disney Ani-
mation to learn more about how to tell stories.

In the spring of 1973, he sent me to Burbank to try to sell this 
idea to the Disney executives. It was a thrill for me to drive through 
the red brick gates and onto the Disney lot on my way to the origi-
nal Animation Building, built in 1940 with a “Double H” fl oor plan 
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personally supervised by Walt himself to ensure that as many 
rooms as possible had windows to let in natural light. While I’d 
studied this  place— or what I could glimpse of it on our 12- inch 
RCA— walking into it was a little like stepping into the Parthenon 
for the fi rst time. There, I met Frank Thomas and Ollie Johnston, 
two of Walt’s “Nine Old Men,” the group of legendary animators 
who had created so many of the characters in the Disney movies I 
loved, from Pinocchio to Peter Pan. At one point I was taken into 
the archives where all the original paper drawings from all the ani-
mated fi lms were kept, with rack after rack after rack of the images 
that had fueled my imagination. I’d entered the Promised Land.

One thing was immediately clear. The people I met at Disney— 
one of whom, I swear, was named Donald Duckwall— had zero 
interest in Sutherland’s exchange program. The technically adven-
turesome Walt Disney was long gone. My enthusiastic descriptions 
were met with blank stares. To them, computers and animation 
simply didn’t mix. How did they know this? Because the one time 
they had turned to computers for  help— to render images of mil-
lions of bubbles in their 1971 live- action movie Bedknobs and 
Broomsticks— the computers had apparently let them down. The 
state of the technology at the time was so poor, particularly for 
curved images, that bubbles were beyond the computers’ reach. Un-
fortunately, this didn’t help my cause. “Well,” more than one Dis-
ney executive told me that day, “until computer animation can do 
bubbles, then it will not have arrived.”

Instead, they tried to tempt me into taking a job with what is 
now called Disney Imagineering, the division that designs the 
theme parks. It may sound odd, given how large Walt Disney had 
always loomed in my life, but I turned the off er down without hes-
itation. The theme park job felt like a diversion that would lead me 
down a path I didn’t want to be on. I didn’t want to design rides for 
a living. I wanted to animate with a computer.
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Just as Walt Disney and the pioneers of hand- drawn animation 
had done decades before, those of us who sought to make pictures 
with computers were trying to create something new. When one of 
my colleagues at the U of U invented something, the rest of us 
would immediately piggyback on it, pushing that new idea for-
ward. There were setbacks, too, of course. But the overriding feel-
ing was one of progress, of moving steadily  toward a distant goal.

Long before I’d heard about Disney’s bubble problem, what 
kept me and many of my fellow graduate students up at night was 
the need to continue to hone our methods for creating smoothly 
curved surfaces with the  computer— as well as to fi gure out how to 
add richness and complexity to the images we were creating. My 
dissertation, “A Subdivision Algorithm for Computer Display of 
Curved Surfaces,” off ered a solution to that problem.

Much of what I spent every waking moment thinking about 
then was extremely technical and diffi  cult to explain, but I’ll give it 
a try. The idea behind what I called “subdivision surfaces” was that 
instead of setting out to depict the whole surface of a shiny, red 
bottle, for example, we could divide that surface into many smaller 
pieces. It was easier to fi gure out how to color and display each tiny 
piece— which we could then put together to create our shiny, red 
bottle. (As I’ve noted, computer memory capacity was quite small 
in those days, so we put a lot of energy into developing tricks to 
overcome that limitation. This was one of those tricks.) But what if 
you wanted that shiny, red bottle to be zebra- striped? In my disser-
tation, I fi gured out a way that I could take a zebra- print or wood-
grain pattern, say, and wrap it around any object.

“Texture mapping,” as I called it, was like having stretchable 
wrapping paper that you could apply to a curved surface so that it 
fi t snugly. The fi rst texture map I made involved projecting an image 
of Mickey Mouse onto an undulating surface.

I also used Winnie the Pooh and Tigger to illustrate my points. 
I may not have been ready to work at Disney, but their characters 
were still the touchstones I referenced.
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At the U of U, we were inventing a new language. One of us 
would contribute a verb, another a noun, then a third person would 
fi gure out ways to string the elements together to actually say some-
thing. My invention of something called the “Z- buff er” was a good 
example of this, in that it built on others’ work. The Z- buff er was 
designed to address the problem of what happens when one 
computer- animated object is hidden, or partially hidden, behind 
another one. Even though the data that describes every aspect of 
the hidden object is in the computer’s memory (meaning that you 
could see it, if need be), the desired spatial relationships mean that 
it should not be fully seen. The challenge was to fi gure out a way to 
tell the computer to meet that goal. For example, if a sphere were 
in front of a cube, partially blocking it, the sphere’s surface should 
be visible on the screen, as should the parts of the cube that are not 
blocked by the sphere. The Z- buff er accomplished that by assign-
ing a depth to every object in three- dimensional space, then telling 
the computer to match each of the screen’s pixels to whatever ob-
ject was the closest. Computer memory was so  limited— as I’ve 
said— that this wasn’t a practical solution, but I had found a new 
way of solving the problem. Although it sounds simple, it is any-
thing but. Today, there is a Z- buff er in every game and PC chip 
manufactured on earth.

After receiving my Ph.D. in 1974, I left Utah with a nice little 
list of innovations under my belt, but I was keenly aware that I’d 
only done all this in the service of a larger mutual goal. Like my 
classmates, the work I’d championed had taken hold largely be-
cause of the protective, eclectic, intensely challenging environment 
I’d been in. The leaders of my department understood that to cre-
ate a fertile laboratory, they had to assemble diff erent kinds of 
thinkers and then encourage their autonomy. They had to off er 
feedback when needed but also had to be willing to stand back and 
give us room. I felt instinctively that this kind of environment was 
rare and worth reaching for. I knew that the most valuable thing I 
was taking away from the U of U was the model my teachers had 
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provided for how to lead and inspire other creative thinkers. The 
question for me, then, was how to get myself into another environ-
ment like  this— or how to build one of my own.

I walked away from Utah with a clearer sense of my goal, and I 
was prepared to devote my life to it: making the fi rst computer- 
animated fi lm. But getting to that point would not be easy. There 
were, I guessed, at least another ten years of development needed 
to fi gure out how to model and animate characters and render them 
in complex environments before we could even begin to conceive of 
making a short— let alone a feature— fi lm. I also didn’t yet know 
that my self- assigned mission was about much more than technol-
ogy. To pull it off , we’d have to be creative not only technically but 
also in the ways that we worked together.

Back then, no other company or university shared my goal of 
making a computer- generated fi lm; in fact, each time I expressed 
that goal in job interviews at universities, it seemed to cast a pall 
over the room. “But we want you to teach computer science,” my 
interviewers would say. What I was proposing to do looked, to most 
academics, like a pipe dream, an expensive fantasy.

Then, in November 1974, I received a mysterious call from a 
woman who said she worked at something called the New York 
Institute of Technology. She said she was the secretary to the insti-
tute’s president, and she was calling to book my airplane ticket. I 
didn’t know what she was talking about, and I told her so. What 
was the name of the institute again? I asked. Why did she want me 
to fl y to New York? There was an awkward silence. “I’m sorry,” she 
said. “Someone else was supposed to call you before I did.”

And with that, she hung up. The next phone call I received 
would change my life.

C H A P T E R  2

P I X A R  I S  B O R N

What does it mean to manage well?
As a young man, I certainly had no idea, but I was about to 

begin fi guring it out by taking a series of jobs— working for three 
iconoclastic men with very diff erent styles— that would provide me 
with a crash course in leadership. In the next decade, I would learn 
much about what managers should and shouldn’t do, about vision 
and delusion, about confi dence and arrogance, about what encour-
ages creativity and what snuff s it out. As I gained experience, I was 
asking questions that intrigued me even as they confused me. Even 
now, forty years later, I’ve never stopped questioning.

I want to start with my fi rst boss, Alex Schure— the man whose 
secretary called me out of the blue that day in 1974 to book me an 
airplane ticket and then, realizing her mistake, slammed down the 
receiver. When the phone rang again, a few minutes later, an unfa-
miliar voice— this time, a man who said he worked for Alex— fi lled 
me in: Alex was starting a research lab on Long Island’s North 
Shore whose mission was to bring computers into the animation 
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process. Money was not a problem, he assured me— Alex was a 
multimillionaire. What they needed was someone to run the place. 
Was I interested in talking?

Within weeks I was moving into my new offi  ce at the New York 
Institute of Technology.

Alex, a former college chancellor, had zero expertise in the fi eld 
of computer science. At the time, that wasn’t unusual, but Alex 
himself certainly was. He naïvely thought that computers would 
soon replace people, and leading that charge was what excited him. 
(We knew this was a misconception, if a common one at that point, 
but we were grateful for his eagerness to fund our work.) He had a 
bizarre way of speaking that mixed bluster, non sequiturs, and even 
snippets of rhyming verse into a sort of Mad Hatter– ish  patois— 
or “word salad,” as one of my colleagues called it. (“Our vision 
will speed up time,” he would say, “eventually deleting it.”) Those 
of us who worked with him often had trouble understanding what 
he meant. Alex had a secret ambition— well, not so secret. He said 
almost every day that he didn’t want to be the next Walt Disney, 
which only made us all think that he did. When I arrived, he was in 
the process of directing a hand- drawn animated movie called 
Tubby the Tuba.  Really, the thing never had a  chance— no one at 
NYIT had the training or the story sensibility to make a fi lm, and 
when it was fi nally released, it vanished without a trace.

Deluded though he may have been about his own story skills, 
Alex was a visionary. He was incredibly prescient about the role 
computers would someday play in animation, and he was willing 
to spend a lot of his own money to push that vision forward. His 
unwavering commitment to what many labeled a pipe dream— the 
melding of technology and this hand- drawn art form— enabled 
much groundbreaking work to be done.

Once Alex brought me in, he left it to me to assemble a team. I 
have to give that to him: He had total confi dence in the people he 
hired. This was something I admired and, later, sought to do my-
self. One of the fi rst people I interviewed was Alvy Ray Smith, a 
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charismatic Texan with a Ph.D. in computer science and a spar-
kling resume that included teaching stints at New York University 
and UC Berkeley and a gig at Xerox PARC, the distinguished R&D 
lab in Palo Alto. I had confl icting feelings when I met Alvy because, 
frankly, he seemed more qualifi ed to lead the lab than I was. I can 
still remember the uneasiness in my gut, that instinctual twinge 
spurred by a potential threat: This, I thought, could be the guy who 
takes my job one day. I hired him anyway.

Some might have seen hiring Alvy as a confi dent move. The 
truth is, as a twenty- nine- year- old who’d been focused on research 
for four years and had never had an assistant, let alone hired and 
managed a staff , I was feeling anything but confi dent. I could see, 
however, that NYIT was a place where I could explore what I’d set 
out to do as a graduate student. To ensure that it succeeded, I 
needed to attract the sharpest minds; to attract the sharpest minds, 
I needed to put my own insecurities away. The lesson of ARPA had 
lodged in my brain: When faced with a challenge, get smarter.

So we did. Alvy would become one of my closest friends and 
most trusted collaborators. And ever since, I’ve made a policy of 
trying to hire people who are smarter than I am. The obvious pay-
off s of exceptional people are that they innovate, excel, and gener-
ally make your company— and, by extension, you— look good. But 
there is another, less obvious, payoff  that only occurred to me in 
retrospect. The act of hiring Alvy changed me as a manager: By 
ignoring my fear, I learned that the fear was groundless. Over the 
years, I have met people who took what seemed the safer path and 
were the lesser for it. By hiring Alvy, I had taken a risk, and that risk 
yielded the highest  reward— a brilliant, committed teammate. I 
had wondered in graduate school how I could ever replicate the 
singular environment of the U of U. Now, suddenly, I saw the way. 
Always take a chance on better, even if it seems threatening.

At NYIT, we focused on a single goal: pushing the boundaries 
of what computers could do in animation and graphics. And as 
word of our mission spread, we began to attract the top people in 
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the fi eld. The bigger my staff  became, the more urgent it was that I 
fi gure out how to manage them. I created a fl at organizational 
structure, much like I’d experienced in academia, largely because I 
naïvely thought that if I put together a hierarchical structure— 
assigning a bunch of managers to report to  me— I would have to 
spend too much time managing and not enough time on my own 
work. This  structure— in which I entrusted everybody to drive their 
own projects forward, at their own pace— had its limits, but the 
fact is, giving a ton of freedom to highly self- motivated people en-
abled us to make some signifi cant technological leaps in a short 
time. Together, we did groundbreaking work, much of which was 
aimed at fi guring out how to integrate the computer with hand- 
drawn animation.

In 1977, for example, I wrote a 2D animation program called 
Tween, which performed what’s known as “automatic in- 
betweening”— fi lling in frames of motion between key shots, an 
otherwise expensive and labor- intensive process. Another technical 
challenge that occupied us was the need for something called “mo-
tion blur.” With animation in general and computer animation in 
particular, the images created are in perfect focus. That may sound 
like a good thing, but in fact, human beings react negatively to it. 
When moving objects are in perfect focus, theatergoers experience 
an unpleasant, strobe- like sensation, which they describe as “jerky.” 
When watching live- action movies, we don’t perceive this problem 
because traditional fi lm cameras capture a slight blur in the direc-
tion an object is moving. The blur keeps our brains from noticing 
the sharp edges, and our brains regard this blur as natural. Without 
motion blur, our brains think something is wrong. So the question 
for us was how to simulate the blur for animation. If the human eye 
couldn’t accept computer animation, the fi eld would have no fu-
ture.

Among the handful of companies that were trying to solve 
these problems, most embraced a culture of strictly enforced, even 
CIA- like secrecy. We were in a race, after all, to be the fi rst to make 
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a computer- animated feature fi lm, so many who were pursuing this 
technology held their discoveries close to their vests. After talking 
about it, however, Alvy and I decided to do the  opposite— to share 
our work with the outside world. My view was that we were all so 
far from achieving our goal that to hoard ideas only impeded our 
ability to get to the fi nish line. Instead, NYIT engaged with the 
computer graphics community, publishing everything we discov-
ered, participating in committees to review papers written by all 
manner of researchers, and taking active roles at all the major aca-
demic conferences. The benefi t of this transparency was not im-
mediately felt (and, notably, when we decided upon it, we weren’t 
even counting on a payoff ; it just seemed like the right thing to do). 
But the relationships and connections we formed, over time, proved 
far more valuable than we could have imagined, fueling our techni-
cal innovation and our understanding of creativity in general.

For all the good work we were doing, however, I found myself 
in a quandary at NYIT. Thanks to Alex, we were fortunate to have 
the funds to buy the equipment and hire the people necessary to 
innovate in the world of computer animation, but we didn’t have 
anyone who knew anything about fi lmmaking. As we developed 
the ability to tell a story with a computer, we still didn’t have story-
tellers among us, and we were the poorer for it. So aware were 
Alvy and I of this limitation that we began making quiet overtures 
to Disney and other studios, trying to gauge their interest in in-
vesting in our tools. If we found an interested suitor, Alvy and I 
were prepared to leave NYIT and move our team to Los Angeles to 
partner with proven fi lmmakers and storytellers. But it was not to 
be. One by one, they demurred. It’s hard to imagine now, but in 
1976, the idea of incorporating high technology into Hollywood 
fi lmmaking wasn’t just a low priority; it wasn’t even on the radar. 
But one man was about to change that, with a movie called Star 
Wars.
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On May 25, 1977, Star Wars opened in theaters across America. 
The fi lm’s mastery of visual eff ects— and its record- shattering pop-
ularity at the box offi  ce— would change the industry forever. And 
thirty- two- year- old writer- director George Lucas was only getting 
started. His company, Lucasfi lm, and its ascendant Industrial Light 
& Magic studio had already taken the lead developing new tools in 
visual eff ects and sound design. Now, while no one else in the movie 
industry evinced even the slightest desire to invest in such things, 
George resolved in July 1979 to launch a computer division. Thanks 
to Luke Skywalker, he had the resources to do it right.

To run this division, he wanted someone who not only knew 
computers; he wanted someone who loved fi lm and believed that 
the two could not only coexist but enhance one another. Eventually, 
that led George to me. One of his key people, Richard Edlund, who 
was a pioneer of special eff ects, came to see me one afternoon in 
my offi  ce at NYIT wearing a belt with an enormous buckle that 
read, in huge letters, “Star Wars.” This was worrisome, given that I 
was trying to keep his visit a secret from Alex Schure. Somehow, 
though, Alex didn’t catch on. George’s emissary was apparently 
pleased with what I showed him, because a few weeks after he left, 
I was on my way to Lucasfi lm in California for a formal interview.

My fi rst meeting there was with a man named Bob Gindy, who 
ran George’s personal construction projects— not exactly the qual-
ifi cations you’d expect for a guy spearheading the search for a new 
computer executive. The fi rst thing he asked me was, “Who else 
should Lucasfi lm be considering for this job?” Meaning, the job I 
was there to interview for. Without hesitation, I rattled off  the 
names of several people who were doing impressive work in a vari-
ety of technical areas. My willingness to do this refl ected my world- 
view, forged in academia, that any hard problem should have many 
good minds simultaneously trying to solve it. Not to acknowledge 
that seemed silly. Only later would I learn that the guys at Lucas-
fi lm had already interviewed all the people I listed and had asked 
them, in turn, to make similar recommendations— and not one of 
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them had suggested any other names! To be sure, working for 
George Lucas was a plum job that you’d have to be crazy not to 
want. But to go mute, as my rivals did, when asked to evaluate the 
fi eld signaled not just intense competitiveness but also lack of con-
fi dence. Soon I’d landed an interview with George himself.

On my way to meet him, I remember feeling nervous in a way I 
rarely had before. Even before Star Wars, George had proved him-
self as a successful writer- director- producer with American Graf-
fi ti. I was a computer guy with an expensive dream. Still, when I 
arrived at the shooting stage in Los Angeles where he was working, 
he and I seemed pretty similar: Skinny and bearded, in our early 
thirties, we both wore glasses, worked with a blinders- on intensity, 
and had a tendency to talk only when we had something to say. But 
what struck me immediately was George’s relentless practicality. 
He wasn’t some hobbyist trying to bring technology into fi lmmak-
ing for the heck of it. His interest in computers began and ended 
with their potential to add value to the fi lmmaking  process— be it 
through digital optical printing, digital audio, digital non- linear 
editing, or computer graphics. I was certain that they could, and I 
told him so.

In the intervening years, George has said that he hired me be-
cause of my honesty, my “clarity of vision,” and my steadfast be-
lief in what computers could do. Not long after we met, he off ered 
me the job.

By the time I moved into the two- story building in San Anselmo 
that would serve as the temporary headquarters of Lucasfi lm’s new 
computer division, I had given myself an assignment: to rethink 
how I managed people. What George wanted to create was a far 
more ambitious enterprise than the one I oversaw at NYIT, with a 
higher profi le, a bigger budget, and, given his ambitions in Holly-
wood, the promise of much greater impact. I wanted to make sure 
that I was enabling my team to make the most of that. At NYIT, I’d 
created a fl at structure much like I’d seen at the U of U, giving my 
colleagues a lot of running room and little oversight, and I’d been 
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