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The right quality and uniformity are foundations 

of commerce, prosperity, and peace.

—The Deming Prize
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Foreword

I count among the most fortunate events in my career a chance meeting with 
a guy whose screen name was Botchagalupe. A word from his Irish-American 
mother, Virginia, who grew up in an Italian neighborhood. The word doesn’t 
translate exactly to English but is used as a term of endearment for a loved 
one. He earned the nickname while growing up on Long Island, hanging out in 
bars, and playing music until he made his way in the world. A moniker given to 
him by one of the legions of American women who went to work during World 
War II. During that time, she, like W. Edwards Deming—or simply Ed, as he 
was known among colleagues—was part of one of the most innovative eras in 
manufacturing history. So, perhaps this book is not just merely a coincidence 
but an act of fate.

The term Botchagalupe or Baciagaloop (a slang term in the Italian- American 
vernacular) was likely inspired by Charles Bacigalupo, an undertaker near the 
little Five Points area of Manhattan. Not many knew much of old Charlie, 
but he was credited for burying thousands of people at his own expense and 
saving them from an anonymous grave at Potter’s Field. He was also respon-
sible for the internment of many more famous clients, including Ulysses S. 
Grant. But outside of his own community, very few people knew who he was. 
It’s perhaps no coincidence that my friend John Willis, a.k.a. Botchagalupe, 
is his namesake.

My path first crossed with John when I was working as an executive at 
a venture-backed startup that provided systems management software. John 
was starting to blog, touching on many topics that interested me. I fortuitously 
reached out to him and that, in turn, spawned one of the most valuable and 
long-lasting professional friendships of my life. I also started an informal 
apprenticeship with “Professor Botchagalupe.”

John was a bit my senior and had already had a successful career in tech 
by this time, but his experience was very conventional. He was fascinated by 
the fairly new phenomena (at least at that time) of blogging, open source soft-
ware, and social media, all things that were as foreign to him as the culture 
of Japan was to Ed. Though unlike many of his contemporaries who simply 
dismissed these new ways to communicate, Botchagalupe dove in headfirst. He 
was blogging most days and digging into the new technology around the cloud 
with a beginner’s mind. His lack of ego allowed him to easily make friends with 
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FOREWORD           xii

leaders of one of the most transformative technology advancements in the 
twenty-first century: cloud computing.

Very early in our friendship, I noticed he was like a bulldog: stubborn and 
unrelenting when something attracted his attention, interested in what made 
things tick, and eternally curious. I realized he was a lifelong learner, interested 
in how systems worked and what made them better. We spent the next few 
years running into each other at tech conferences, where I often found him 
deep in conversation with entry-level folks as well as CEOs. Learning and ask-
ing questions.

Before long he had a job at Canonical, a company founded by a South Afri-
can billionaire, Mark Shuttleworth, whose previous company, Thawte, had 
been acquired by Verisign to create the world’s largest web certificate security 
company. This gave John a front-row seat to the beginnings of cloud comput-
ing. During this time, we spent many hours discussing the best way to author 
and deliver cloud computing systems. John, like Ed, is a systems nerd.

During many business trips, over a beer or glass of whisky, I got to know 
John and realized that nothing made him more irate than systems that weren’t 
optimized. He often pointed out the flaws in systems he encountered and would 
complete a root-cause analysis. He would, in intricate detail, point out to me and  
others the problems in the Knight Capital high-frequency trading platform 
and how their company’s systems were flawed, resulting in a loss of $460 million 
in only forty-five minutes. Probably the most dramatic and preventable loss in 
stock market history. That’s my friend John, a systems geek, a student of history, 
and eventually a teacher of thousands of developers and operations folks.

Over the years, I have watched John, who, as he’d readily admit, was no 
spring chicken. Still, he ran shoulder-to-shoulder with the “young turks” in the 
tech startup world. He has been an executive at startups that were acquired by 
Dell Technologies and others. Another startup was acquired after only a few 
months by Docker, a Silicon Valley darling, which gained unicorn status ($1 bil-
lion valuation) in record time. All the while, he was looking for the same system 
of knowledge in IT that mirrored the success Ed had seen with his System of 
Profound Knowledge in manufacturing.

John’s pursuit led him to one of the biggest trends in IT these days, the 
cultural movement among technologists called DevOps: an idea that better com-
munication and culture between teams could and would provide better results. 
A culture that, while not exactly in sync with the Japanese worker, shared many 
similarities. Today, John, along with a small group of others, such as Patrick 
Debois, Andrew Clay Shafer, Damon Edwards, and Gene Kim, are easily credited 
with starting this movement, which has become a $7 billion industry and will 
continue to grow at 20% year over year for the foreseeable future.
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During many of his trips to and from conferences, John and I would speak 
on the phone. By some odd coincidence, it seemed that it was always as he was 
about to enter a cab. He knew that cab drivers preferred to be paid in cash and 
he preferred to pay with a credit card. I would run out of fingers counting the 
times I heard him ask, “Do you take credit cards?” I never heard the responses, 
but I would soon hear a door slam, and he would indicate he was riding to 
the airport. Often, as he arrived and handed the cabbie a credit card, a fight 
would ensue, and the cab driver would refuse his card. Many times, I’d end up 
listening from his pocket at the heated exchange, normally ending with, “If 
you can’t take the card, then I guess you won’t get paid. Please feel free to call 
the authorities.”

This anecdote is worth noting for two reasons. First, it was a strange coin-
cidence that this happened so frequently. Second, it was typical of a system 
being so irreplaceably broken, and that was something my friend couldn’t 
abide. Luckily for John’s blood pressure, Uber and Lyft came along and showed 
that systems that are broken will be upended by better systems.

After I read the manuscript for this book, I felt that it would be a disservice 
for someone to read about W. Edwards Deming, a soft-spoken expert in the 
most important advances in his century, without knowing a little more about 
the author. John Willis is also a relatively quiet voice in one of this century’s 
biggest advancements. I find that this book has not only captured the essence 
of how to improve most any business, with a nod to quality and understand-
ing of the human beings that are responsible for that quality, but also gives a 
portrait of the hard-working, humble man from Wyoming who helped revolu-
tionize manufacturing in Japan and around the world.

—Mark Hinkle
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Preface

I pulled on a thread and found a fascinating tapestry.
My professional career started in 1980, just as New York was coming out of 

one of the worst financial times since the Great Depression. The joke was you 
couldn’t get a job with IBM, J.P. Morgan, or Grumman without inheriting it. 
So, at just nineteen years old, I headed to Texas to get in on the oil boom. I had 
only a duffle bag and my incredibly efficient and reliable 1975 Toyota Corolla.

During my first week in Texas, I found a job with Exxon Corporation as a 
computer programmer in exploration and research. The eighties were a fasci-
nating time to work at Exxon, which had a rich culture of leadership and best 
practices. Although I couldn’t have known it at the time, Exxon’s leadership 
was my first introduction to Dr. Deming’s principles. Working with some of 
the world’s top geophysicists, I was indoctrinated in the principles of systems 
thinking and the scientific method. These principles would shape not only the 
successes of my life but those of some of the greatest organizations in the world.

A decade later, I went to work at GE. As I earned my Six Sigma* Green Belt, 
I had no idea that what I was doing came directly from Dr. Deming’s teachings. 
GE had its own analytical statistics department. It seemed like my entire job 
revolved around control charts, a Deming hallmark. The core lessons I learned 
around cooperation, experimentation, and systems thinking—all rooted in 
Deming’s teachings—deeply resonated with me as I continued my career path.

While I had unknowingly learned much of his teachings, my knowledge 
of Dr. W. Edwards Deming didn’t begin until the 2000s. I had started work-
ing with best-selling author and award-winning CTO Gene Kim in 2009 on 
The DevOps Handbook, along with coauthors Jez Humble and Patrick Debois. 
Before joining the project, Gene had asked me to read The Goal by supply chain 
management guru Eliyahu Goldratt. After absorbing it, I quickly read his other 
books: The Theory of Constraints, Critical Chain, It’s Not Luck, and Necessary but 
Not Sufficient. Let’s just say that after reading his books I was all in on Goldratt.

At a DevOps Days conference in 2011, my friend and mentor Ben Rock-
wood, a pioneer in internet engineering, was running an open discussion 
on Goldratt. During the discussion, Ben intimated that Goldratt was heavily 
 influenced by someone called William Edwards Deming. I didn’t know who the 

* A methodology for continuous process improvement.
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guy was, and I wasn’t looking forward to learning about someone who might 
shake my faith in Goldratt. But true to his nature, Ben challenged me to at least 
read Deming’s 14 Points for Management.

When I did, I was floored. I realized that almost everything Deming was 
saying was the foundation for the three major software movements I’d experi-
enced in my life: Lean software development, Agile development, and DevOps. 
What amazed me even more was the fact that Deming had written his 14 Points 
in the 1980s, years before these software movements occurred.

Over the next few years, I came to be heavily influenced by the “Prophet of 
Quality,” as he’s often known. The more I learned about him, the more I wanted 
to know. It seemed like every little thread I pulled revealed more and more of 
just how fascinatingly complex the man’s life and thinking were.

During the course of coauthoring Beyond The Phoenix Project with Gene 
Kim in 2017, I stepped up my research on Deming. I wanted to truly understand 
how he’d come to the epiphanies that seemed to predict organizational success 
or failure in nearly any organization or system. What events littered along his 
life’s path helped him discover the universal System of Profound Knowledge?

I felt that to understand Deming’s philosophy, it was critical to understand 
the roots and catalysts of his ideas. I’ve spent over a decade learning about 
Deming’s life and teachings, and I’ve become something of an expert in the 
process. To this day, I still find myself peeling back the layers of Deming’s onion 
as I learn more about those who influenced him, such as the scientists and phi-
losophers C. I. Lewis, Percy Williams Bridgman, and Bertrand Russell.

Unfortunately, of the more than two dozen books about Deming I have 
read, none chronicle how specific events and inspirations in his life directly 
connect with the four elements of Profound Knowledge. They were either 
biographies or explanations about how to apply his principles. None told the 
journey of how his ideas were developed.

I decided that was the book I needed to write, a book that connected the 
unique moments in Deming’s life that culminated in his grand unifying theory 
of management that is the predictor of success or failure in every organization 
today: the System of Profound Knowledge

During the COVID-19 pandemic, I finally found the opportunity to sit 
down and write. Before the pandemic, I typically traveled about two hundred 
thousand miles a year. But with lockdown, I suddenly had an extra fifty hours a 
month of prime productivity time.

They say if you really want to know a subject, write a book about it. That’s 
certainly been true for me. I only thought I knew about Deming before. But 
pulling on the multiple threads of his life has given me profound respect for 
his thinking, accomplishments, and influence. He is like a cross between Albert 
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Einstein and Forrest Gump: seemingly always in the right place at the right 
time but brilliant enough to take what he sees and experiences and use it to 
change the world around him. What’s more, the stories about the lives of those 
surrounding him were wonderfully entertaining and insightful. I wanted to 
write a book that captured the full picture of his life and his influence, a sys-
tems-thinking portrait instead of a book hyperfocused on a singular piece of 
the whole. After all, systems thinking is one of the four elements of Profound 
Knowledge (as you’ll learn about later).

One of my favorite authors is Michael Lewis. When reading Moneyball, for 
example, you think you’re reading a book about baseball statistics, but by the 
time you finish, you find that you’ve read a biography of Billy Beane. Similarly, 
while this book may look like a biography of Deming, it’s the story behind the 
story of his masterwork, which he shared with the world when he was nine-
ty-three years old. Imagine publishing your magnum opus at that age, just 
before your death. That gives you a clue as to the kind of man you’re dealing 
with.

In Bill Bryson’s A Walk in the Woods, you read not only the chronicles of his 
hike through the Appalachian Trail but also stories of history, scandals, fed-
eral agencies, and the tire warehouse that’s been burning for decades. Similarly, 
this book tells the untold stories of those in Deming’s life, from a survivor of 
 Japanese oppression who was the catalyst for Deming’s coming to Japan to 
Doris Quinn heading quality education at MD Anderson Cancer Center and 
helping Deming with his theory of psychology. These untold stories provide 
additional insight into Deming’s discovery of Profound Knowledge.

While Deming’s influence is far and wide, it is most directly visible in 
four major nationwide efforts: the Aberdeen Proving Grounds (trying to out- 
manufacture the Axis powers during World War II), the Japanese Economic 
Miracle (their economic recovery after World War II), the American quality rev-
olution of the 1980s, and, most recently, in the race to develop and distribute 
vaccines for COVID-19.

As we look to what’s next, you will find we need Deming’s System of 
Profound Knowledge to face one of the biggest threats to the world today: 
cyberterrorism. The last four chapters of this book deal with understanding 
the severity of the cyber crisis and how Deming can save us yet again.

I’ve enjoyed the journey of bringing this book to you, and I hope you enjoy 
this labor of love.

—John “Botchagalupe” Willis
Auburn, Alabama
September 2022
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Introduction

What Ed Said

The black-and-white clip playing across the tiny screen shows the aftermath 
of a bitter conflict. A literal war zone. A city of millions reduced to rubble and 
ashes. Half its population lost. The caption reads: “TOKYO, 1945.”

In the summer of 1980, when that clip aired on TV, Kevin Cahill was a 
twenty-year-old boy living with his grandparents in Washington, DC. He’d 
come back to DC to work before he began his sophomore year at UCLA.

Kevin had been perplexed by a phone call from his mother weeks earlier. 
She could barely contain her excitement as she proudly told him that his grand-
father was to appear in a prime-time NBC News special. Kevin’s grandfather 
had always shunned the spotlight, so she extracted a promise from Kevin that 
he would make his grandfather watch it.

But why? Why would millions of people be interested in my quiet, gentle,  
hard-working grandfather? he wondered.1 When he asked his grandfather directly, 
all Kevin got were polite deflections and a quick change of subject. The man was 
generally quiet and reserved but not downright secretive.

The special episode’s name didn’t help explain his grandfather’s involve-
ment: “If Japan Can  .  .  .  Why Can’t We?” On the other hand, anyone who heard 
the episode’s name knew exactly what it was about: the Japanese takeover of 
American industry.

The Tarnish of the Golden Age

Whereas the rest of the industrialized nations of the world lay in ruins after 
World War II, the US was left virtually untouched. As the only game in town, 
US industry reigned supreme. Factories couldn’t churn out cars, radios, and 
other manufactured goods fast enough. Quality wasn’t a concern. The only real 
challenge was keeping up with global demand.

America entered what is commonly referred to as the “Golden Age* of Cap-
italism.” From 1948 to about 1970, the nation ruled supreme. Its economy, 
manufacturing sectors, military, and ability to shape history and world politics 
were second to none. It was a heady time to call yourself an American.

* Well, a golden age for the “average Joe” and decidedly not for women, people of color, and 
other minorities.
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The seventies knocked the US off its pedestal. The USSR dominated the 
1972 Munich Olympics, whereas the US went home nearly empty-handed. 
Despite Nixon proclaiming Vietnam a success, the prolonged war and withdrawal 
demoralized the military and America itself. A few months later, the 1973 oil 
crisis, engineered by a handful of developing countries, brought the most power-
ful nation on earth to a halt. And finally, the Iranian hostage crisis embarrassed 
the US on a global stage. Nationalistic feelings of pride, superiority, and modern 
manifest destiny had given way to uncertainty, anger, and fear.

And Japan  .  .  .  
Outside observers called it the Japanese economic miracle, and for good 

reason. Upon its surrender to the Allied Forces in 1945, Japan was a ghost of 
its former self, its people on the brink of starvation. A significant portion of its 
industrial capacity had been wiped out. Not only had the entire country been 
bombed to nearly nothing, but it didn’t have the means to rebuild. What mea-
ger production it could muster was of such low quality that “Made in Japan” 
became a joke the world over.

After the war, the US stayed in Japan to oversee the dismantling of the 
Japanese military. From 1945 to 1952 the US’s mission in Japan was simply to 
help it survive. It wasn’t until US policy shifted in 1947 (known as the Reverse 
Course) that Japan began to rebuild itself. The US brought in several experts to 
advise the new Japanese government and what little remained of its industry.

By 1968, just twenty-three years after the country had been decimated, 
no one laughed when the island nation surpassed West Germany to become 
the largest economy in the world after the US, a position it would hold for over 
forty years.

By the seventies, the phrase “Made in Japan” conjured images of advanced 
technologies, the best electronics, the most reliable appliances, and the high-
est-quality cars. The oil crisis spurred many Americans to buy foreign cars over 
domestic. With better gas mileage, greater dependability, and superior engi-
neering and craftsmanship, a Toyota topped a Ford, GM, or Chrysler in every 
way. The land of Henry Ford and John D. Rockefeller was no longer the manu-
facturing capital of the world.

Americans could tolerate losing the battle for electronics and just about 
everything else, but Americans have a special relationship with cars. You can 
almost hear the average Joe muttering, “Well, at least we still have our cars.” 
Losing dominance in the manufacturing of cars, it seems, was the final straw 
(or the wake-up call, depending on how you looked at it). That’s when the 
everyday, red-blooded American realized the country was in trouble.

How had this happened? How had “Made in Japan” gone from joke to jug-
gernaut? How had the once vanquished country come to usurp its conqueror? 
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It was astonishing. It was impossible. It was nothing short of a miracle. From 
business leaders to politicians to factory floor hands, everyone shared the 
same bewilderment. They began to ask the question: If Japan can do it, why 
can’t the US?

And for Kevin, the question was, What did my grandfather have to do with 
any of this?

The Miracle Maker

On the day “If Japan Can  .  .  .  Why Can’t We?” was to air, Kevin dutifully went 
to the cramped basement of his grandparents’ little brownstone. There sat his 
grandfather, almost eighty years old, at his desk working with the vigor and 
determination of someone a fraction of his age.

Being the voracious reader and lifelong learner he was, it’s possible Kevin’s 
grandfather had that day’s edition of The Washington Post with the op-ed that 
read:

Have you looked at the economic news lately and wondered who really 
did win World War II?

Somebody at NBC News evidently did, and came up with “If Japan 
Can  .  .  . Why Can’t We?”—an “NBC White Paper” on Japan’s burgeoning 
productivity and our lagging one—to be aired tonight at 9:30 on Chan-
nel 4.

It is a thoughtful, often depressing and sometimes fascinating 
examination of what makes and maintains a work ethic, and why we 
may end up freezing to death in the dark but the Japanese won’t.2

Kevin and his grandfather climbed the narrow, rickety staircase to join his 
grandmother and great-aunt around the tiny TV. The program began with the 
aforementioned black-and-white clip of the ruins of Tokyo in 1945, followed 
by another black-and-white clip from the formal surrender of Japan. Next, 
the screen showed an industrial smelter pouring liquid metal with the caption 
“TOKYO, 1980.” Then the images on the screen flipped in rapid succession, 
showing scenes of busy factories and electronics labs, automated robots and 
cars rolling off assembly lines—the very images that might spring to mind 
whenever anyone mentioned Japan in the 1980s. Then the overlay of the epi-
sode’s title: “IF JAPAN CAN  .  .  . Why Can’t We?”

Suddenly, Kevin’s grandfather, Dr. William Edwards Deming, appeared on 
the screen. In his quiet, measured tone, he asked, “What can we do to work 
smarter—not harder?”
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While the other people watching nearly burst with pride, Kevin’s grandfa-
ther seemed embarrassed. He made as if to go back to his basement office to 
keep working, but his family cajoled him into watching the rest.

Nearly halfway through the program, there had been no further mention of 
Deming. It was “an uncomfortable thirty minutes,” as Kevin would later note.3

Then came a Japanese manager giving a speech  .  .  .  

Productivity gains were taught to us by Americans. We are very fortu-
nate to have America as a good teacher and we always try to be a very 
good student, and that’s what made it possible for us to be somewhat 
competitive in an international market with US industries.4

At the words “somewhat competitive,” the audience began to laugh. The 
speaker—Joji Arai, manager of the Japan Productivity Center—was being 
modest and humble. At this time, Japanese manufacturers outclassed their US 
counterparts to the point it was laughable. Literally.

The next cutaway changed everything.
One second, laughter at Mr. Arai’s understatement of the century. The 

next, a slow, solitary voice that everyone around the TV knew well: “The first 
time that I went there to teach industry, I taught four hundred-and-fifty engi-
neers in several cities. Tokyo, Nagoya, and Fukuoka  .  .  . ”5

As the screen showed clips of the family’s beloved, gentle giant smiling and 
shaking hands with Japanese executives, the voiceover of narrator-reporter 
Lloyd Dobyns explained:

W. Edwards Deming first went to Japan in 1950 to teach industrial pro-
ductivity through statistical analysis. He was so successful that Japan’s 
annual award for productivity is called “the Deming Prize.” It is one of 
the most coveted awards in Japan and the medal that goes with the 
award is a profile of Dr. Deming—an American.

  .  .  .  We have said several times that much of what the Japanese are 
doing is what we taught them to do. And the man who did most of the 
teaching is W. Edwards Deming.6

Some say this NBC special was the beginning of the quality revolution in 
America. At the very least, it brought the topic from the fringes to the main-
stream. In just seventy-five minutes, it upended how the US and the world saw 
business and industry, sparking a wholesale adoption of Japanese methods and 
management. It dispelled many of the myths and misunderstandings surround-
ing the Japanese economic miracle and revealed one of its miracle makers.
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No sooner had the documentary concluded than the telephone began 
to ring.

For Kevin’s grandfather, life was never quite the same after that.

History Repeats Itself

For the next thirteen years, Ed (as he was called by those close to him) traveled 
from coast to coast, delivering lectures on productivity and management. Ford, 
GM, Xerox, Procter & Gamble, AT&T, The New York Times—it seemed everyone 
wanted a seat at the feet of “the master.”

But history has a funny way of repeating itself. The lectures he gave 
were almost the same ones he’d delivered thirty years prior in Japan in the 
1950s  .  .  .  and in the US back in the 1940s.

Yes, Ed had been down this road forty years ago, right after the US joined 
the fight against the Axis Powers in World War II. At that time, the country 
had to ramp up its industrial production of everything. From battleships and 
bombers to boots and bandages, the Allied Powers needed as much as possible 
as fast as possible, and there could be no compromise on quality. A defective 
washing machine meant drying the clothes on the line; a jammed gun might 
mean death.

The Allies didn’t win because of D-day or the atomic bomb. The Axis pow-
ers didn’t lose because of a misstep or overreaching. Victory came because the 
US outproduced the rest of the world. They achieved this despite the absence of 
millions of skilled American workers and experienced managers, who were on 
the front lines. It’s no stretch to say that the Allies won because of the quality 
produced by Rosie the Riveter. Rosie out-manufactured her male predecessors. 
And she did this using something called statistical process control (SPC).

Starting at Stanford University during the war, Deming trained over two 
thousand people in statistical process control methods. They, in turn, taught 
thirty thousand additional trainers. These thousands upon thousands of sta-
tistical process control evangelists went forth and spread the gospel, as it were, 
to Rosie’s supervisors and Rosie herself. The Allies won because of Rosie, and 
Rosie’s stunning success had Deming’s fingerprints all over it.

Then GI Joe came home and once again donned his business suit or factory 
coveralls. He took one look at how the war was won and said, “Forget all that—
we’re going back to the way we’ve always done it.”

It took over thirty years to realize the mistake in throwing out Deming’s 
teachings.

In the NBC special, Lloyd Dobyns said of Deming, “In his own country he 
is not widely recognized.”7 After the war, Deming had been shunned by his own 
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countrymen. He looked elsewhere for eager students  .  .  .  and there was no one 
more eager than the Japanese.

The Story of Profound Knowledge

So what exactly had Deming done in Japan? How did he bring about the 
economic miracle that had the US on its knees? He shared a collection of 
fundamental truths that show how any system or process can be transformed 
into something greater, what he would later call the System of Profound 
Knowledge.

Ed began his journey as a mathematical physicist right at the time Ein-
stein’s and others’ theories about the nature of the universe were coming into 
vogue. This gave Ed an appreciation for the complexity of reality and was a clue 
that eventually put him onto one piece of Profound Knowledge, an apprecia-
tion for systems.

In his thirties, Ed found a mentor, Dr. Walter Shewhart, who introduced 
him to pragmatism and a theory of knowledge. Essentially, this school of 
thought approached the world via the scientific method, constantly testing 
ideas and reevaluating hypotheses.

Shewhart also grounded Deming in a theory of variation. In his work with 
physics, Deming already knew that the very nature of reality is random. From 
Shewhart, Ed solidified his thinking around variation, seeing randomness as 
inherent to any system or process, from stuffing envelopes to predicting radio-
active isotope decay. Variability is a fact of life.

After World War II ended, Ed traveled to Japan to help with nationwide 
rebuilding efforts. By this time, he was well grounded in three pieces of Pro-
found Knowledge: knowledge, variation, and systems thinking. But it was in 
Japan that he gained an appreciation for the final cornerstone of Profound 
Knowledge: a theory of psychology. In the Japanese, Ed found a culture of 
inherent respect between manager and employee. In truth, Japan influenced 
Ed as much as Ed influenced Japan.

For instance, Toyota’s world-class approach to business—called the Toyota 
Way—is a beautiful fusion of Eastern and Western ideas, bringing together and 
bringing out the best in both. By this time, Japan was an economic juggernaut, 
and American businesses were eager to learn from their Eastern counterparts. 
In his eighties, Ed was finally getting his due.

Just after he passed away in 1993, Deming’s book The New Economics was 
published. In it, he presented his masterwork, the culmination of his life’s 
experiences. He brought together all four pieces of Profound Knowledge and 
named it the System of Profound Knowledge (SoPK).
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Deming’s System of Profound Knowledge encompasses four elements 
and includes fourteen points of management and seven deadly diseases of 
management.

These four elements of Profound Knowledge are:

1. A Theory of Knowledge: How do we know what we believe we know?
2. A Theory of Variation: How do we analyze and understand what we 

know?
3. A Theory of Psychology: How do we account for human behavior?
4. An Appreciation of Systems/Systems Thinking: Are we seeing the 

bigger picture?

Armed with this lens—these four ways of seeing the world—any person or 
entity can achieve transformational change in any system or process. In other 
words, this lens is a proven way to make the world a better place.

And as Deming said, these four elements are not something he made up. 
Rather, they are fundamental truths that he discovered along his life’s path, 
just like the Theory of Gravity or the Theory of Relativity.

—

From the balance of power in the US Capitol to NASCAR racing and globaliza-
tion, the ripples of his work seem almost endless. While his story is fascinating 
by itself, this book isn’t strictly about his life. Rather, it’s the story of the gift he 
gave the world: a way of thinking that can be applied to any facet of life or work.

When Ed worked with Ford Motor Company, he didn’t try to fix specific 
problems, although he often did in the course of his true aim: to embed the 
System of Profound Knowledge in the minds of everyone who worked there. 
Ed’s mission was to work himself out of a job. He wanted to equip the people 
inside the company with the tools they needed to profoundly change the way 
Ford worked.

When he stood before the collective remaining industrial base of Japan 
in 1950, he didn’t try to fix individual companies’ problems. He taught them 
principles and gave them a different way of thinking about the work they did 
each day. He didn’t want them to change their practices so much as he wanted 
to change their mindsets.

It was the same with American manufacturers during World War II. It 
wasn’t enough that everyone pulled together to create as many war supplies 
as  possible. The workforce and entire business had significantly changed, 
requiring a massive shift in how they operated day to day. The same thing 
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happened forty years later: the American economy had profoundly changed, 
requiring a change in how organizations operated.

Deming’s System of Profound Knowledge is about learning how to bring 
about profound change on your own. That’s why, even three decades after 
his death, we’re still using his teachings as we head into the unknowns of the 
future.

I’m a software developer: I can tell you horror stories about cyberterrorists 
in the Digital Wild West. We’ve never before faced what we are facing today, 
and we need help figuring out how to deal with it. I and millions of others use 
Ed’s methods to arrive at profound insights we otherwise would have never 
found on our own.

This book chronicles not only the arc of Ed’s life but that of his thinking as 
well. The roots of the System of Profound Knowledge began even before he was 
born and reached a beautiful culmination right at the time he went to college.

Had he been born a few years earlier, I’m not sure he would have been as 
exposed to a new kind of thinking (quantum physics) as he was.

Had he not been raised in a hardscrabble life and interned at the cut-
ting-edge social experiment that was Hawthorne Works, I don’t know that his 
system would have been as humane and human centered as it came to be.

Had he not taken a job as a mathematical physicist, he might not have had 
the opportunity to learn from the world’s foremost expert on variation and 
how it shows up in absolutely every facet of existence.

Had he not been an expert in statistical surveys, he wouldn’t have had the 
opportunity to travel to Japan, and especially not at the crucial moment of a 
devastated and demoralized country trying to rebuild its economy, looking for 
hope and inspiration.

This book is truly about how the lens of Profound Knowledge was found.
It just so happens that its discoverer was a man called Ed.
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Part I

Foundations of 
Profound Knowledge

To understand the System of Profound Knowledge,  

we must first look at the foundational elements  

that formed Deming’s early thinking.
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Chapter 1

Humble Origins & Non-Determinism

Einstein possessed a form of intelligence that moved beyond normal ways 
of formal thinking, and in doing so he often disturbed the drowsy status 
quo. Dr. Deming was also one of those disturbers, one of the leaders of the 
“monkey wrench gang.” And like Einstein, he was one of the gifted few who 
had the courage to tell the emperor the truth about his new clothes.

—Frank Voehl, Deming: The Way We Knew Him

Deming’s Humble Beginnings

Deming’s one childhood claim to fame was when Buffalo Bill recognized him 
in the crowd during a performance of “Buffalo Bill’s Wild West Show” outside 
Los Angeles where “Edwards,” as his family called him, was visiting his cousins. 
The notoriously flamboyant showman knew the boy from Cody, Wyoming, by 
sight if not by name.

Buffalo Bill was arguably the most world-famous living American at the 
time, having extensively toured the US and then Europe, performing before 
Queen Victoria herself twice. His act made him not only famous but rich.

But Buffalo Bill wanted to be taken seriously as a legitimate businessman 
instead of a circus act. He used his money and influence in an enterprise to 
create the largest undertaking of its kind ever attempted in the West: using 
irrigation to create an agricultural empire stretching along the Shoshone 
River. He began by incorporating a small town in 1896 about fifty miles east of 
 Yellowstone National Park, which Colonel William Frederick “Buffalo Bill” Cody 
humbly named after himself.

Life in and around Cody, Wyoming, revolved around Bill, and Bill was 
usually in and around “the sweetest hotel that ever was.”1 Named after his 
daughter, the Irma Hotel not only housed travelers but served as Bill’s head-
quarters, comprising two personal suites and his professional offices.

His hotel was, in effect, the heart of his endeavor. When he built it, he 
envisaged something akin to an African city serving as a staging point for 
safari expeditions, perhaps like Zanzibar or Mombasa. He foresaw hosting 
European nobility hunting big game, East Coast financiers looking for poten-
tial investments, and opportunists from everywhere investigating the mining 
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and ranching possibilities. The bread and butter of the Irma, however, would 
be the promised flood of newcomers flocking to settle the soon-to-be-verdant 
plains around Cody.

Shortly after the Irma opened in 1902, the Demings arrived from Sioux 
City, Iowa. The thirty-three-year-old father, William, had been trained as a 
law clerk but now sought to make his fortune on the frontier. He arranged for 
temporary employment with an attorney in Cody, then moved his wife and 
two toddling boys from the breadbasket of America to the barren badlands of 
Wyoming. The town was still in its infancy. There wasn’t enough legal work to 
keep the young father employed full time, so he found a job at the Irma as a 
sort of jack-of-all-trades. In addition to his wages, the hotel provided him and 
his family with a small house on the grounds. Edwards and his brother became 
regular fixtures at the Irma.

Thus, Buffalo Bill recognized Edwards and his little brother at the LA 
performance.

Unfortunately for Buffalo Bill, the Cody-based irrigation empire failed. But 
in 1905, the federal government began a massive public works project via the US 
Reclamation Service aimed at irrigating ninety thousand acres to turn the semi-
arid Bighorn Basin into fertile farms. This necessitated the construction of the 
Shoshone River Dam twenty-five miles northeast of Cody, around the settlement 
of Powell. Once completed, the concrete-arch gravity dam—itself a predecessor 
to the Hoover Dam—was the tallest dam in the world.

The area around Powell was opened to homesteaders, and, in 1906, Mr. 
William Deming applied for and received forty acres of farmland on the edge 
of town. Or at least what everyone hoped would be farmland one day. In the 
meantime, the Demings eked out what living they could out where the Great 
Plains meet the Rocky Mountains.

Decades later, Ed recalled his family’s hardscrabble life. “Our house in 
Powell, roughly 1908 to 1912, was a tar paper shack about the size of a freight 
car.  .  .  .  Electricity and indoor plumbing were out of the question. Snow blew 
in through the cracks in the door and in the windows.”2 He recollected own-
ing a cat at the time that slept with him and his brother, keeping them warm 
at night.

The Shoshone River Dam (also known as Buffalo Bill Dam) was completed 
in 1910, but with or without irrigation, Deming’s father was never a successful 
farmer. He once remarked, “A farmer makes his money on the farm and spends 
it in town. An agriculturalist makes his money in town and spends it on the 
farm . . . . I’m an agriculturalist.”3

The eggs, milk, and vegetables that kept the family alive came from their 
chickens, cow, and garden. Despite their efforts, it wasn’t always enough. Late 
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in his life, Dr. Deming would recall his childhood. “I remember my mother, tak-
ing my brother and me by the hand, prayed for food.”4 Elizabeth, his younger 
sister and the first baby born in Powell, later noted, “We didn’t have much, but 
nobody had anything.”5

To make ends meet, William continued to do some legal work in the area 
while Mrs. Pluma Deming, neé Edwards,* taught piano and voice lessons on 
her Steinway parlor grand piano. William later began traveling, selling real 
estate and insurance. Over time, his business grew enough that the Demings 
were able to move out of the little tar shack on the prairie and into a slightly 
better home.

Though poor, his parents were well educated and poured their knowledge 
(and, perhaps, thirst for more) into their children.

Edwards was raised in an atmosphere that included both left-brain and 
right-brain learning—his mother provided the right-brain perspective—
the synthetic and creative aspects of learning . . . through music, while 
his father tended more toward the left-brain (cognitive) perspective. 
The atmosphere created by Deming’s parents served as the basis for his 
intellectual achievements and quite likely spurred the qualities which 
contributed to his success—an intense work ethic, devotion to spouse 
and family, a love of music.6

This environment set the course for Deming’s life. His hard-knocks 
upbringing gave him a unique perspective on the on-the-ground reality of the 
working class that managers—especially those from more privileged back-
grounds—couldn’t appreciate. And the atmosphere his parents fostered helped 
him became a philomath: a lifelong learner and boundary spanner, a master of 
engineering and statistics in addition to a musician, composer, and linguist. 
This all resulted in a young man who was serious, studious, and diligent. The 
family even came to (prophetically) nickname him “the Professor.”

Newton’s Apple and Schrödinger’s Cat Set the Stage

The year before the Demings moved from the Irma to the tar shack in Powell, a 
theoretical physicist published four groundbreaking papers that challenged the 
laws of physics (and would be instrumental in framing much of the thinking 

* Deming was named William after his father; Edwards after his mother’s maiden name. Thus, 
William Edwards Deming.
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in Deming’s Profound Knowledge). One of the papers held the seeds of what 
would become the world’s most famous formula, E=mc2.

Before Einstein, everyone relied on Sir Isaac Newton’s explanations of how 
the physical world works (e.g., for every action there’s an equal and opposite reac-
tion, objects in motion tend to stay in motion unless acted upon by an outside 
force, etc.). Einstein showed the world that physics is more like the Korean DMZ: 
Newton’s laws applied only in certain jurisdictions. Past that border was a whole 
other world. That border was the atom, the basic building block of all matter.

Newtonian physics governed the apple: If you drop it, it will fall to the 
ground. However, once you get to the quantum level, everything goes squir-
relly. You can’t be certain what subatomic particles will do. For example, from 
the subatomic perspective, if you drop an apple, it may or may not hit the 
ground. It’s enough to make your head hurt.

Others quickly built on Einstein’s work throughout the 1920s, includ-
ing Niels Bohr (who later worked on the Manhattan Project) and Erwin 
Schrödinger. But these physicists’ discoveries were just pieces of a much bigger 
shift: the rise of non-determinism.

Before Einstein published his famous E=mc2, and his following Nobel prize 
for his discovery of the law of the photoelectric effect, the world was seen 
through the lens of determinism (Newtonian Physics): “If I drop this apple, it 
will fall.” In simpler terms, the world operates solely on cause and effect.

Take the weather, for instance. Decades ago, meteorologists believed that 
if they knew all the variables, such as humidity, wind direction, barometric 
pressure, etc., they could predict the weather with 100% accuracy. In fact, the 
earliest computers were created expressly for calculating all these variables. But 
even with the advances in technology we have today, meteorologists are never 
spot-on all the time. Even if we can calculate every variable, there’s still ran-
domness, non-determinism.

Non-determinism also has roots in Charles Darwin’s Theory of Evolution: 
If you cross a black cow with a black cow, the offspring will probably be another 
black cow  .  .  .  but a gene might mutate and result in a two-headed white calf. 
You just can’t ever be certain.

This is what physicist Max Planck (the father of quantum mechanics), 
 Einstein, and others observed: No matter how much you know, there is an 
infinite amount of chance and randomness in the universe. Therefore, there 
can be no such thing as absolute certainty; the world is constantly in flux. This 
academic environment prepared Deming to pursue probability and statistics, a 
cornerstone to his Theory of Variation.

Niels Bohr and Werner Heisenberg took this idea of infinite variability to 
its extreme with the Copenhagen interpretation, which states that a quantum 
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particle does not exist in one state or another, but in all of its possible states at 
the same time.

Erwin Schrödinger gave us an easy way to understand how those two 
physicists saw the way the world works (the difference between deterministic 
thinking and non-deterministic thinking). Say you put a cat in a sealed box. 
Inside, there are two items. One is a can of poisonous gas. The other is a radio-
active isotope giving off gamma rays. When the isotope decays and releases 
gamma rays, it triggers the poison gas. The cat dies.* The catch is you can’t 
predict when the isotope will decay.

Radioactive decay can be random; no two isotopes decay at the same rate. 
It could decay in a minute or in a thousand years. Therefore, you’ll never know 
when the isotope in the box will decay, triggering the poisonous gas. According 
to Bohr and Heisenberg, since you can’t predict when the element will decay, you 
can never be sure at any given moment whether the cat is dead or alive. Until 
you open the box to see for yourself, you have to simultaneously assume that 
the cat is alive and that it’s dead. Schrödinger’s thought experiment here was to 
show the absurdity of those physicists’ extreme and extremely theoretical view.

While this cat-in-the-box concept is funny, it illustrates how these two 
schools of thought differed. Determinism saw the world in black and white, 
cause and effect. With enough information, you could control any situation. 
Non-determinism sees the world in shades of gray. Everything has an element 
of randomness. Much of how the world works is unknowable. Mathematical 
formulas don’t always hold true; we can’t accurately predict the future. We can 
only speak in probabilities: “The apple will more than likely hit the ground, but 
we can’t say that with 100% certainty.”

This idea of non-determinism—that reality is inherently random—would 
form the basis of Deming’s worldview when he began his academic career. It 
taught him to see the world as a series of interconnected systems, sparking the  
beginning of his questioning knowledge and leading to the first element of 
the System of Profound Knowledge: How do we know what we know?

Missing the Forest for the Trees

Let’s look at a real-life example of non-determinism.
Post–World War II, the island of Borneo in Southeast Asia had a serious 

malaria problem. In 1952, the World Health Organization (WHO) of the newly 
formed United Nations sent antimalarial experts to address the situation. One 
of the primary carriers of malaria is mosquitoes. Over the next three years, the 

* No cats were harmed in the making of this thought exercise, then or now.
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WHO sprayed the chemical pesticide DDT on interior surfaces in the village 
longhouses, each of which housed about a hundred families. After malaria cases 
sharply declined, the WHO declared the mission accomplished and proceeded to 
host a world assembly in Mexico City to extol the virtues of DDT.

Five years after the conference, Borneo started raining cats.
Literally.
And not just any cats. These were special cats: twenty-three rat catchers 

that floated down in their very own little cat parachutes from a British Royal 
Air Force transport plane.7 The cats’ mission: to replenish the island’s feline 
population. What happened to the native cats? As it turns out, DDT had killed 
more than mosquitoes.

Later autopsies revealed that the WHO’s practices resulted in lethal 
amounts of DDT accumulating in cats. Without their natural predator, the 
rat population exploded. Rats don’t just eat crops; they carry diseases. In Bor-
neo’s case, typhus and sylvatic plague (the same bacterium that caused the 
bubonic plague of Black Plague fame). Nature could reset the ratio of cats to 
rats elsewhere, perhaps, but Borneo is an island. If all the cats die, there are 
no more cats. To remedy the WHO’s mistake, the RAF flew twenty-three cats 
(plus three tons of food and supplies), blessed them to “go forth and multiply,” 
and let ’er rip.

I imagine it was a carnival of carnivorous and carnal delight.
The good folks at the WHO made an honest mistake. After all, the Western 

education system stresses analytical, deterministic thinking. In this case, it led 
to this line of reasoning:

1. Malaria is bad in Borneo.
2. Malaria is carried by mosquitoes.
3. DDT kills mosquitoes.
4. Therefore, we should use DDT to kill the mosquitoes in Borneo.

Cats killing rats and therefore keeping typhus at manageable levels is what 
Donella Meadows, in Thinking in Systems, calls a balancing feedback loop.8 How-
ever, when the cat population was out of balance, the natural order of things 
oscillated, creating what she describes as an overshoot of a reinforcing feed-
back loop.9

If the WHO had embraced non-deterministic thinking, they would have 
taken a much wider view of the problem. The opposite of analytic thinking is 
systems thinking (a.k.a. appreciation of a system): the ability to see how one 
thing is part of a larger, connected system. Someone who approached the eco-
system as a system might have thought along these lines:

DEM_Interior.5.3.23.indd   8DEM_Interior.5.3.23.indd   8 7/5/23   12:52 PM7/5/23   12:52 PM



CHAPTER 1: HUMBLE ORIGINS & NON-DETERMINISM           9

1. Malaria is bad in Borneo.
2. Malaria is carried by mosquitoes.
3. DDT kills mosquitoes  .  .  .  but what else could it kill?
4. What else would spraying DDT on the inside of longhouses affect?
5. Do we have enough information to make an overall decision?
6. We should hold back until we can be reasonably sure we’re going to 

make things better and not worse for the people of Borneo.

The WHO focused only on the immediate problem and failed to consider 
how one “solution” might trigger a chain reaction. They failed to see the whole 
system. This is exactly what I meant earlier about Profound Knowledge: profound 
change requires Profound Knowledge, and one of the tenets of Profound Knowl-
edge is systems thinking, an ability to see the situation in its greater context.

Determinism and analytical thinking break down a problem into tiny 
pieces, whereas non-determinism and systems thinking look at a problem’s 
bigger picture.

Analytical thinkers say, “Mission accomplished. Now, let’s go home.”
Systems thinkers say, “What were the results? Now, let’s make it even 

better.”
This was bleeding-edge thinking when a sixteen-year-old’s train rolled into 

Laramie, Wyoming. “The Professor” was going to college.

The Professor Becomes the Student

Ed, as he would come to introduce himself, was used to shouldering a heavy 
load. He expected things to be no different at the University of Wyoming. In 
fact, he decided to major in electrical engineering. Electricity at the time was 
still at the forefront of technological progress, so this was like majoring in arti-
ficial intelligence or quantum computing today.

As he studied electrical engineering over the next four years, he supported 
himself by working as a janitor, shoveling snow, and cutting ice. He also cut rail-
road ties and worked at a dry cleaner. At some point, he was a soda jerk serving 
up malted milkshakes.

On top of working and studying, he also sang in a church choir and played 
the piccolo in the university’s marching band. This blue-collar work ethic as 
well as his continued pursuit of service and the arts were a recurring pattern 
throughout his life. Ed was self-sufficient yet always found time to help those 
in need.

Ed graduated in four years but stayed for a fifth to study mathematics 
before enrolling at the University of Colorado for a master’s in physics and 
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mathematics. After he graduated with his master’s in 1924, one of his instruc-
tors encouraged him to continue with his studies, perhaps at Yale. He moved 
to New Haven, where, three years later, he would earn his PhD in mathemat-
ical physics, the basis of probabilities and statistics and the backbone of non- 
deterministic thinking.

The 1920s were an exciting time for scientific discovery. The year Ed 
received his PhD, the fifth Solvay Conference on Physics was held. The subject 
was electrons and photons. In attendance were some of the most famous names 
in science to this day, including Marie Curie, Edwin Schrödinger, Max Planck, 
Albert Einstein, Niels Bohr, and Werner Heisenberg. The conference spawned 
an explosion in scientific thought and discovery based on non-determinism.

Non-determinism played a crucial role in shaping Deming’s worldview and 
began to lay the foundations for his System of Profound Knowledge. For one, it 
taught him that long-established and long-held beliefs weren’t necessarily true; 
the entire structure of the physical world was being rethought and reexamined.

Second, it showed him that the underpinnings of our very existence are 
random. That idea of randomness would be born out through his fascination 
with statistics, which in turn would inform his understanding of variation (the 
second element in the System of Profound Knowledge).

Third, it taught him to look beyond black-and-white cause and effect. It 
forced him to look at problems as multifaceted, complex systems, where chang-
ing one factor might have far-reaching, and unintended, consequences. This 
was the beginnings of his understanding of the fourth element of Profound 
Knowledge: Systems Thinking.

But before we go forward, we need to rewind briefly. During the two sum-
mers bracketing Yale’s academic calendar, Ed Deming—a university faculty 
member with a bachelor’s in engineering, a master’s in physics and was work-
ing on a PhD—supported himself and his wife (he’d married a schoolteacher, 
Agnes, in 1923), as ever, by working.

Then, Ed took an internship in a Chicago sweatshop: Hawthorne Works.
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Chapter 2

The Jungle in Paradise

The supposition is prevalent the world over that there would be no problems 
in production or service if only our production workers would do their jobs 
in the way that they were taught. Pleasant dreams. The workers are handi-
capped by the system, and the system belongs to the management.

—Dr. W. Edwards Deming, Out of the Crisis

All that remains of one of the greatest industrial sites in US history is a stone 
tower at the corner of Cicero Avenue and Cermak Road just outside Chicago. 
Few realize its “story is nothing less than the story of the rise and fall of urban 
industrial America in the twentieth century.”1

In the early 1900s, Hawthorne Works was a large factory complex of the 
Western Electric Company, producing large quantities of telephone equip-
ment. But it was also the Silicon Valley of its time, a hub of innovation, the 
home of cutting-edge technology, and the object of national fascination. Haw-
thorne Works played a crucial role in the history of manufacturing as well as 
in Deming’s own development, shaping the foundation of his ideas that would, 
decades later, change the world.

Hawthorne Works

Hard work was a fact of life in Rose Cihlar’s immigrant family. Although she 
was born in Chicago in 1903, her parents were born in Bohemia (before the 
region became part of the Czech Republic) and immigrated to the US shortly 
before the turn of the century. They settled down in the Czech-Slovak immi-
grant community outside Chicago in Hawthorne (now swallowed up by the 
township of Cicero).

We don’t know when Rose began working, but we do know that in 1919 
(making her sixteen years old at the time) Rose Cihlar worked as an assembly 
line inspector at a nearby factory. Just down the road sat Chicago’s famous 
meatpacking district, the subject of Upton Sinclair’s The Jungle, published thir-
teen years prior, which exposed the harsh working conditions and unsanitary 
environment of such sweatshops.
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Hawthorne Works encompassed one hundred buildings and stretched over 
two hundred acres. It contained over five million square feet of workspace and 
was known as the Electrical Capital of America. By the time Rose worked there, 
Hawthorne had become the center of the next great technological advance-
ment: the telephone.

While the discovery of electricity a hundred years earlier was seen as magi-
cal, the invention of telephony was seen as close to miraculous. Sure, lightbulbs 
were an upgrade from candles, but a telephone  .  .  .  well, there had never been 
anything like it. Before the telephone, if a beloved aunt went to live with family 
out West, you may not ever see or hear from her again; it wasn’t called the Wild 
West for nothing. You could write letters, but that was it. And it could take 
months for the letters to travel back and forth, or they might just get lost along 
the way.

The telephone, on the other hand, made it possible to pick up a device and 
hear your aunt’s voice instantly. You could have a conversation as if she were 
sitting across the table from you sharing a pot of coffee. It may seem trivial to 
us today, but it was nearly unimaginable for the average person at the time.

Today, the city of Seattle stands for tech and coffee. Wall Street stands for 
finance. LA means movies. In the early 1900s, Pittsburgh as well as Gary, Indi-
ana, stood for steel. Detroit was “Motor City.” And Hawthorne, Illinois, meant 
telephones.

In many ways, Hawthorne looked like a company town, like those of Henry 
Ford’s car factories or Milton Hershey’s chocolate factory. In the modern era, 
Phillips Petroleum had Bartlesville, Oklahoma. When I worked as a program-
mer at Exxon in Houston in the eighties, the company seriously considered 
turning Conroe, Texas, into a company town. All workers who weren’t physi-
cally needed at the pipelines and plants would be relocated to Conroe, complete 
with housing developments and planned communities. Hawthorne had its own 
power plant, hospital, fire department, trolley line, etc.

Unlike the typical factory town, where every aspect of the workers’ lives 
was controlled by the company, at Hawthorne Works everything inside the 
factory belonged to Western Electric, the manufacturing division of American 
Telephone & Telegraph (AT&T), but everything outside the factory was pri-
vately owned, privately financed, and privately organized. The employees even 
had their own sports teams, allowing Hawthorne Works to sponsor them. More 
importantly for Rose Cihlar, employees created their own savings and loans 
clubs to lend money to their peers to build their own homes and buy their own 
cars, allowing them to build personal wealth. No doubt this played an import-
ant role in Rose’s ability to later send her son, Gene Cernan, to Purdue. Gene 
would go on to become commander of the final Apollo mission to the moon.
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In the typical company town, employees didn’t have power over their own 
lives and future. Workers were more or less dependent family members of a 
massive family business. A few patriarchs at the top dictated the lives of every-
one else.

The difference at Hawthorne arose from Western Electric’s approach to its 
workers, an approach that was considered revolutionary at the time. Workers 
got not only vacations but paid vacations, not to mention retirement planning 
and company pensions. In many ways, the company treated its workers more 
like partners than peasants. It was a beautiful social experiment.

And it worked.
According to one source,

Year after year, Hawthorne’s workers turned out an endless stream of 
complex communications apparatus, engineered by the sharpest minds 
in the field and assembled by skilled craftsmen.  .  .  .  In its time, Haw-
thorne Works exemplified the “virtuous circle”: a win-win proposition 
whereby corporate success forged a bond of loyalty with its employees.2

There was a sense of community and identity. Employees didn’t merely 
work on assembly lines. They built the telephones that connected the nation. 
The factory existed for a decade before the first successful transcontinental 
phone call was made between San Francisco and New York in 1915. The work-
ers of Hawthorne understood the significance of the work that came out of 
their factory—and they were a part of it. And so too was W. Edwards Deming.

Deming experienced this esprit de corps firsthand while he interned at Haw-
thorne Works during the summers of 1925 and 1926. Though he wouldn’t fully 
appreciate it until after he left, the factory was a testing ground for his Theory of 
Knowledge (one of the four elements of his System of Profound Knowledge) and 
was led by the creator behind the Theory of Variation. Crucially, his time at Haw-
thorne gave Ed an appreciation for how human psychology affected a system.

The entire operation at Hawthorne was a masterwork of systems think-
ing. Without his internship at Hawthorne, who knows how different history 
would have been? Decades later, he would find the same kind of relationship 
between Japanese companies and their workers. There was a profound sense of 
pride. The workers at Toyota weren’t making just rivets and welds but the cars 
their neighbors drove. Products went out into the world representing Japan 
and helping to rebuild the nation. Japanese workers believed they were doing 
something that mattered.

Hawthorne was the seedbed for Deming’s understanding of Profound 
Knowledge.
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The Makings of Modern American Management

Previous to Hawthorne Works, management styles were largely predicated on 
Taylorism and Fordism.

By the time Deming came to Hawthorne, both Fredrick Winslow Taylor 
and Henry Ford had left an indelible imprint on how to manage workers. Ford’s 
genius wasn’t the automobile (that had already been invented) but rather the 
efficient assembly line. He spent countless hours creating production systems 
and then endlessly improving them. When he first began to make cars, it took 
a bevy of specialized craftsmen half a day. When he opened his new factory in 
1913, it took only ninety minutes to create a Model T. The drawback for work-
ers was that Ford saw them as inconvenient cogs in the machine. He sought to 
standardize operations to the point that a worker could be as interchangeable 
as any other piece of the system.

Where Ford’s approach was driven by practical matters, Taylor’s approach 
was more scientific in nature, giving rise to the term “scientific management.” 
In layperson’s terms, where Ford treated people like cogs in a machine, Tay-
lor approached workers as if they were machines themselves—machines that 
could be optimized for maximum efficiency, given the right physical and psy-
chological conditions.

Fordism and Taylorism were the mainstays of American management 
throughout the twentieth century. But at Hawthorne, Fordism and Taylorism 
found their first challengers. Beyond being an impressive industrial site, Haw-
thorne Works became a lab of sorts. “The Works’ bustling shops provided the 
perfect setting for testing new manufacturing methods, and company officials 
gladly served up employees as subjects for groundbreaking studies.”3

That is, the workers became lab rats.
Psychologist Elton Mayo conducted a social experiment at Hawthorne 

Works from 1924 to 1927 to prove the importance of people on productiv-
ity—not machines.4 His social experiment measured the change in workers’ 
output at different levels of lighting. He found that any change in lighting 
increased employee productivity. However, he later discovered that the rise 
in output came from workers knowing they were being closely watched, not 
from how much light they had available. This discovery was dubbed the  
Hawthorne Effect, the act of subjects changing their behavior in response to 
being observed.

Two additional studies, the relay-assembly tests and the bank-wiring 
tests, followed Mayo’s illumination tests. Altogether, the studies assumed 
the label “Hawthorne experiments” and became the basis for the school of 
human relations.5
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Deming referred to Ford and Taylor’s influence as “living in prison under 
the tyranny of the prevailing style of management.”6 Today, we have shifted 
into the Knowledge Economy, where the most prized skills are innovation and 
creativity—the antithesis of Ford’s approach to management and a fundamen-
tally different perspective than Taylor’s. And yet, the effects of Fordism and 
Taylorism can still be seen everywhere. To be blunt, this perspective is based on 
the idea that workers don’t want to work. That given the opportunity, they will 
shirk as much as possible and be as lazy as they can. There’s an assumption of 
underlying antagonism between “them” (the workers) and “us” (the managers).

In the middle of Mayo’s Hawthorne Effect studies, Ed rolled into town. 
He spent months researching electrical transistors. And that time left a last-
ing mark on Ed, ultimately leading to one of his four elements of Profound 
Knowledge, that of human psychology and motivation. His future views on 
management would stand in direct opposition to the methods of Ford and Tay-
lor, providing an alternative to the standard way business “had always been 
done” in that time.

The Lowest Degradation of Man

I imagine Deming chose his summer job for the same reason a college kid might 
intern for free in Silicon Valley: to have a front-row seat at the cutting edge of 
innovation, landing a role in research and development. While his Ivy League 
education may have prepared him to appreciate and absorb the management 
concepts floating around Hawthorne, it was his rural raising that prepared him 
for the on-the-ground reality and allowed him to empathize with the harsh 
conditions of the working-class people all around him. The fact that Hawthorne 
was the foremost industrial site in the nation didn’t change the horrendous 
working conditions endured by the thousands of people employed in the facto-
ries. It was still a hardscrabble life, just on an industrial scale.

By the time Deming stepped off the trolley line in 1925, Hawthorne Works 
employed around forty-thousand people,* mostly women. A friend of his had 
forewarned him to “stay well away from the stairway when the whistle blew at 
the end of the day. ‘Those women will trample you to death. There won’t even 
be an oil slick.’”7 Later, Deming would reflect, “It was hot. It was dirty. No won-
der they wanted to get out.”8

Ed held a particularly low view of a mainstay of American factories at the 
time: piecework, where a worker got paid according to the number of units pro-
duced or tasks performed. Knowing Hawthorne operated this way, it’s likely 

*  Various accounts peg its peak workforce at anywhere from forty-two to forty-six thousand.
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Rose was paid according to how many telephone assemblages she inspected. 
This type of pay scheme incentivized workers to focus on quantity, not quality. 
It is harder to take pride in workmanship if you knew that each person working 
on the unit before you got to it did a rush job. No wonder managers working 
under Taylorism were so suspicious and antagonistic toward the line workers. 
Deming would later observe, “Piecework is man’s lowest degradation.”9

—

Although Hawthorne workers took pride in the bigger picture, they still oper-
ated under a system where shoddy workmanship was incentivized from the 
beginning. Ever the philomath, Ed was curious about everything around him. 
It was his good fortune to wind up at Hawthorne Works, where he could be 
exposed to the latest in production processes, the social experiment that was 
the town of Hawthorne, and the production and management experiments 
that were being conducted by Mayo and others. And I cannot imagine that he 
worked there for months without indirectly coming across the work of Dr. Wal-
ter Shewhart. Unbeknownst to Ed, his relationship with the AT&T physicist 
researcher would become a defining factor in his life, as we’ll soon see.

Ed’s time at Hawthorne Works exposed him to new ideas about manufac-
turing and labor. Workers’ autonomy outside of the factory led to a community 
not dictated by company patronage but one led by the community itself. The 
result was independent-minded individuals like Rose Cihlar. Without her 
experience at Hawthorne Works, I don’t know that she’d go on to work for 
an electrical manufacturer as a married woman with children in those early 
decades when women were still expected to adhere to their traditional domes-
tic roles. Without her own income, her son wouldn’t have gone to Purdue nor 
started down the path to becoming the commander of the Apollo 17 mission.

Hawthorne Works’ progressive arrangement prepared Ed to appreciate 
how companies and their employees could work together for the common 
good. When he landed in Japan decades later, he, more than any of the other 
Americans there, immediately grasped how crucial the special arrangement 
between Japanese companies and their employees was and why it led to supe-
rior quality. This line of thinking would become what I believe is the striking 
difference between the System of Profound Knowledge and Western manage-
ment: Ed discovered a human-centered approach to systems, in general, and 
business, in particular. 

But before he could begin to fully articulate his System of Profound 
Knowledge, he had to learn from the master of variation  .  .  .  and to understand 
variation, we have to first appreciate the history of quality control.
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Chapter 3

The Birth of Quality Control & 
Standardization

Our system of make-and-inspect, which if applied to making toast would be 
expressed: “You burn, I’ll scrape.”

—Dr. W. Edwards Deming, as quoted by Joseph Sensenbrenner

Violins and violas, in varying stages of progress, hang from the rafters, dry-
ing. On the workshop floor, apprentices toil away at their workbenches. An 
older man unscrews wood furlings from the cello he’s crafting. Behind him, a 
younger man intently files the scroll piece of a viola.

Master Stradivari comes into the workshop and begins to inspect their 
work. He strolls over to a young man carefully sanding the upper bout of a 
nearly finished violin. The young man lays down his sandpaper and steps back 
with his head down and his hands clasped. Stradivari carefully picks up the 
instrument to look it over.

“Very good,” he says. “Exquisitely worked. You’ve crafted a jewel, my boy.” 
He takes a step as he continues. “Perfect for a courtesan or a priest to pluck after 
supper or polish Sundays after mass. In other words, . . .”—his tenor and coun-
tenance change as his gaze moves from the instrument to the young man’s face, 
holding out the violin as if he were presenting it to the apprentice—“.  .  .  this 
violin will never bear my name.”

He spins around and—WHAM!—slams the violin against the bench, 
breaking it into splinters.

Stradivari shouts in the young man’s face, “Put your anger into your work, 
boy!” Then he angrily strides out of the workshop. As he does so, he shouts, 
“Stay with me and learn!”

This scene from the movie The Red Violin is, more or less, the story of tools, 
quality, and humankind for the last three million years. One person learned 
how to make a certain type of tool from “a master.” Then they made said tools 
one at a time by hand. A potter made one pot at a time. One blacksmith made 
one plow. One cooper, one barrel. One luthier, one violin.

The quality of anything humans made, by and large, depended on the 
skill of the craftsman who made it. Everything built, crafted, or made was 
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unique. Craftsmen might get decently good at consistently churning out 
high-caliber products, but each one was still one of a kind. And by and large 
the quality of anything humankind made depended on the skill of the crafts-
man who made it.

The eternal question of quality has always been this: “How good is good 
enough?” Carving a walking stick to hike the Appalachian Trail? Quality isn’t 
much of an issue. Carving the wood for a Stradivarius? Nothing less than abso-
lute perfection will do.

If you were a soldier on the battlefield, you prayed that your new sword 
wasn’t made by the village blacksmith when he was blackout drunk. If there 
were barbarians at the gate, a feudal lord might have a moment of panic remem-
bering that he’d gone with the lowest bidder to build said gates.

History records a few times when we progressed from the craftsman model 
of production. About six hundred years before and a hundred and forty miles 
east of Stradivari’s workshop, the city-state of Venice created a massive assem-
bly line called the Venetian Arsenal.* The shipyard there could assemble an 
entire seaworthy vessel from prefabricated pieces in as little as a day. (I doubt 
the shipwrights in Venice knew it, but they had rediscovered an idea from over 
a thousand years earlier and a thousand miles south, when Carthage used the 
ship assembly-line method during the First Punic War with the Romans.)

Around roughly the same time, the Chinese state of Qin mass-produced 
some pieces of a crossbow, which played a role in conquering their neighbors 
and establishing the first Chinese imperial dynasty.

But outside of a handful of examples like these, basically everything we 
made for thousands of years was one at a time. Stradivari’s workshop was the 
story of humanity’s progress and civilizations’ development.

But the history of production and quality rounded a corner thanks to 
Thomas Jefferson passing around a pamphlet—the result of which would come 
to necessitate Walter Shewhart’s statistical process control and the theory of 
variation.

* It was mentioned in Dante’s Inferno:
 As in the Arsenal of the Venetians
 Boils in winter the tenacious pitch
 To smear their unsound vessels over again
 For sail they cannot; and instead thereof
 One makes his vessel new, and one recaulks
 The ribs of that which many a voyage has made
 One hammers at the prow, one at the stern
 This one makes oars and that one cordage twists
 Another mends the mainsail and the mizzen  .  .  . 
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Standardization & the American System

In 1785, the United States had been a country for only nine years. Jefferson 
wouldn’t become president for another sixteen years. In the meantime, he 
was ambassador to France, where he met a gunsmith named Honoré Blanc. 
Blanc had unknowingly copied the Qin of China: weapons that used inter-
changeable parts.

With Blanc’s invention, if the flintlock of your musket broke, you didn’t 
need to return it to a gunsmith to handcraft another one. Instead, you could 
pick up a new flintlock from a pile of parts and be back in the fray before you 
could say, “Wait, tell me again why I’m dying for some schmuck I don’t know?”

Jefferson saw the importance of the invention but couldn’t convince Blanc 
to move from France to America, which was still being carved out of the wilds. 
Instead, Jefferson wrote to the first Secretary of War, General Henry Knox, 
explaining Blanc’s ingenious system and urging its adoption.

In 1798, some ten years later, the US government granted a contract to 
Eli Whitney to manufacture ten to fifteen thousand muskets. (This was some-
what ironic, seeing as how he’d never created a musket in his life.) About ten 
months into Whitney’s government contract, the secretary of the treasury 
sent him a “foreign pamphlet on arm manufacturing techniques”—almost 
certainly French and, therefore, almost certainly Honoré Blanc’s. By 1801, 
Whitney had not only missed the contractual deadline but the quantity as well. 
By a magnitude of a thousand. However, with the ten guns he had, he demon-
strated to Congress that the parts from any one musket could be switched out 
with another. If the gun broke, the Army wouldn’t have to buy a whole new 
gun—just a replacement part. The legislators quickly mandated that all such 
equipment be standardized.

I imagine he failed to mention that it took more money to manufacture 
ten muskets with interchangeable parts than it did for a gunsmith to craft ten 
muskets. It did, however, buy him more time and earn him political support.*

While Whitney didn’t invent interchangeable parts, he did a successful job 
of evangelizing the idea. More and more companies, and especially armories, 

* In a curious way, Whitney played an important role in an engulfing conflict decades later. 
You might recall him as the inventor of the cotton gin, the machine that turned the American 
South from an agrarian society to an agricultural powerhouse, resulting in an ever-increasing 
reliance on slave labor. (By the mid-1800s, cotton composed over half of all the country’s 
exports.) At the same time, he’s largely responsible for popularizing the use of interchangeable 
machine parts, allowing the North to transform itself into an industrial powerhouse. That is, 
he’s responsible for the inventions that set the two economies on a political collision course 
resulting in the Civil War.
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began implementing the idea during the 1800s. On top of this, US manufactur-
ers began shifting from hand labor to relying more heavily on mechanization. 
They went from skilled craftsmen using hand tools to semiskilled laborers 
operating machines.

These two developments led to what came to be known as the American 
System. While the Industrial Revolution had already begun in Britain, the 
American System was a profound evolution in industrial development. By 
1880, the US, Europe, and elsewhere had entered what historians term the 
Machine Age. While these same historians might point to interchangeable 
parts as a key development, I think they’re missing the point. Interchange-
able parts were the result, but standardization* was the catalyst.

To illustrate my point, consider the ubiquitous cargo ship container. It 
doesn’t matter whether you’re in New Orleans, New Plymouth, or Newfound-
land, they look exactly the same. However, it didn’t used to be that way. As 
The Box: How the Shipping Container Made the World Smaller and the World Econ-
omy Bigger so insightfully reveals, before standardizing the size of containers, 
maritime trade vessels had to load cargo by hand.1 Crates of fruit, trunks of 
clothes, sacks of potatoes, individual automobiles, raw lumber—you shipped 
it however you wanted to. It was up to the longshoremen on the piers to figure 
out how to most efficiently load it onto ships. And each ship was different. 
Your goods might arrive in the hold of a cruise liner or below decks of a barely 
seaworthy trawler.

Once the world settled on a standard cargo container size, everything 
could be planned for. Ships were built to hold the exact dimensions. Cranes 
could be computerized because they needed to work with only one type of con-
tainer. Rates could be standardized because transporters knew the dimensions 
of their loads; cost became a simple matter of weight, distance, and priority. 
Trucks and trains could be configured to all carry the same size box, meaning 
you could load a container of your products onto a rail car, see it lifted onto 
the bed of a tractor-trailer, set on a ship, unloaded, and transported to your 
customer  .  .  .  without ever opening its doors. Maritime trade went from relying 
on specialized skill sets to standardized processes—making everything far, far 
cheaper to transport and trade.

When I worked at the IT company Docker, The Box and its underlying 
principles were the founder’s bible. By standardizing the way we created data 
servers, we could format thousands of servers in the same amount of time it 
would take to conventionally format one.

* Most modern IT thinkers would instead refer to this as uniformity, but for ease of explanation, 
we’re going to stick with standardization.
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Standardization: That’s what changed the world. That’s what spurred the 
Machine Age and everything that came after. Factories standardized their 
products and processes. Manufacturing quality had evolved from one crafts-
man’s skill to an era of standardization.

Standardization improved production, but despite all the technological 
innovations and progress, production still hinged on the same problem Strad-
ivari had: sometimes the product didn’t come out right. You’d have to scrap 
the whole thing and start over. Interchangeable parts were, in fact, the turn-
ing point in the history of quality control and led to the theory of variation. 
But even with interchangeable parts, producers soon discovered that exact 
specifications were unrealistic. No matter how precise the machines and the 
processes, the outputs all slightly varied from each other.

This spawned a need to allow for variance in product specifications. Think 
of the notion of an exact fit as a deterministic approach (as we learned about in 
Chapter 1). Specifications that allow for a certain variance—or tolerance—are 
more in line with a non-deterministic approach.

The people in charge of a manufacturing process had to decide the limits 
of what was acceptable. How much variation would they allow or tolerate in the 
finished products? They called these “tolerance limits.” Industrial producers 
switched from trying to achieve an exact fit to allowing products to be man-
ufactured within certain tolerance limits. In the beginning, these limits were 
simply named “go/no-go.”

Go or No-Go?

Back at Hawthorne Works, this was essentially Rose Cihlar’s job. She was a qual-
ity inspector. It was her job to act like Stradivari. As telephone systems rolled 
off the assembly line, Rose carefully inspected each one. Unlike Stradivari,  
she had some tools to test the specification tolerance. If the telephone fell within 
those tolerance limits, it was a “go.” Otherwise, she marked it as a defect—a “no-
go”—and tossed it in the reject bin. Out of the forty thousand or so workers at 
Hawthorne, five thousand of them were inspectors like Rose, inspecting and 
rejecting all day long. Over one hundred thousand individual parts and pieces 
composing the individual telephone were scrapped just like that. While the fac-
tory manufactured telephones, its second-biggest output was scrap.

With Stradivarius violins, each one was the work of a master craftsman. 
Master Stradivari allowed no defects for instruments coming out of his work-
shop. However, the idea of zero defects is realistically impossible. No two 
violins are exactly the same. Each one has some flaw, no matter how tiny and 
insignificant.
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Now, imagine a huge factory making one hundred thousand different 
components to be assembled into one telephone. Imagine mass manufacturing 
thousands of telephones. That means millions of factory systems and pro-
cesses. The idea of creating every single component with absolute perfection is 
ludicrous. Stuff happens. Every single finished product slightly differs from all 
the others. As Deming noted in his final years, variation is a part of life.

Imagine the cannons on a pirate ship. When iron foundries first made can-
nons, they would create a vertical clay mold. To make the shape of the cannon’s 
cylinder, they would create the mold of a long shaft. Next, they stood a long 
piece of clay in the middle of the shaft. (Otherwise, the result would be a thick 
iron rod.) They’d pour the iron into the mold and let it cool. Then, they’d break 
all the clay out of the middle of the shaft. The result was a cylinder.

As you might imagine, this was not a precise process. Sometimes, work-
ers would make the clay column a little too thick, resulting in thinner cannon 
walls. Too thin and the cannon could explode like a bomb, killing the pirates 
and maybe sinking the ship. Sometimes workers would make the clay column 
too thin, resulting in thicker cannon walls. Too thick and it wouldn’t hold any 
cannonballs. It was just an expensive piece of useless metal. The foundry man-
ager had to decide how thick was too thick and how thin was too thin. These 
tolerance limits dictated if the cannon was a go or a no-go. Despite these limits, 
there was still considerable variation between cannons.

For the sake of explanation, let’s say the “perfect” size for the mouth of the 
cannon was 84 mm across. But because nothing was ever perfect, the foundry 
owner would allow anything between 83 mm to 85 mm to pass. Anything inside 
that range was a go; anything outside was a no-go and sent to the scrap heap.

A Swiss engineer in the 1700s named Jean Maritz came up with a better 
way to manufacture cannons. He did away with the interior clay column alto-
gether and forged what was essentially a huge, thick iron rod, then used a drill 
to bore out the inside. His method resulted in much more precise cannon sizes.

Continuing our example, let’s say his way resulted in less variation. The 
cannons’ mouths might vary between 83.5 mm and 84.5 mm. Less variation 
meant a “tighter” tolerance limit. The higher the cannon’s quality, the more 
effective its range and accuracy. The tighter a cannonball fit in a cannon’s 
mouth, the less air could get around the cannonball. The less air, the more 
explosive the force of the gunpowder on the cannonball, allowing the cannon 
to shoot farther.

Growing up poor as he did, I imagine frugality was almost in Ed’s DNA. The 
sheer amount of waste generated at Hawthorne Works must have boggled his 
mind. Surely, there was a way to improve this.
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From his background in non-determinism, Ed understood that randomness 
and variation are simply facts of life  .  .  .  even in standardized manufacturing 
processes. He must have mulled for hours on how to find the solution to pro-
cess deviations and defects inherent to the operations of Hawthorne.

As he came to find out, the answer lies with mathematics and statistics. 
Little did Deming know that he was about to get a front-row seat to the next 
turning point in the history of quality in the form of Dr. Walter Shewhart.
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