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Introduction

Long before he became “the human error,” before computers had even entered the picture, plan A, for Graeme Payne, was the army.

Graeme grew up middle class in Christchurch, New Zealand, in the 1970s, the oldest of three. As a boy he’d relished structured activities that required him to master new skills. Rugby, an early passion, remains a pillar of family activity for Graeme and his own sons today.

In high school, Graeme joined the Army Cadets, where he quickly rose up the ranks, his discipline drawing the admiration of peers. He also nurtured a love for tinkering and building. When Ferrymead, a local historic park, received the gift of a massive anti-aircraft gun, he recruited friends to help restore it. The gleaming gun complete, Graeme used the effort’s success to launch the founding of a military museum.

Not every idea met with success. A renegade foray into bagpiping ended… swiftly.

Graeme’s father was an accountant, and so it was unsurprising when Graeme demonstrated a propensity for numbers. Thinking back, he recalls that it wasn’t the math that interested him most about accounting. It was the learning. Every audit process began with discovery, the need to quickly and thoroughly understand the inner workings of a business—the flow of activities, the systems of production. Only then could you get down to numbers. Deep learning was what he loved and took to naturally. The spreadsheets, he didn’t mind.

For years Graeme had planned to enlist after high school. Right before he left, however, he caught wind of a university scholarship offered by the accounting firm Arthur Young (known today as Ernst and Young). On a whim, he applied—and won. He accepted the scholarship while joining the army reserves to earn his basic training units.

“I’ve always embraced change,” he says, reflecting on this formative, sudden pivot. “What the heck? What have you got to lose?”



Change was already coming, like it or not, for him and many other New Zealanders. After decades of agricultural boom, on the backs of which New Zealand enjoyed one of the world’s highest standards of living, its long-standing wool, meat, and dairy economy had begun to wane. In its place, alongside manufacturing, the newer services sector was on the rise. Today, services account for 60% of the GDP in Canterbury, the region surrounding Christchurch.

Big changes were coming to the field of accounting, too. When Graeme started as a financial auditor for Arthur Young in Christchurch, there was a single IBM PC serving the whole office. Within a few years, each person had a so-called luggable at their desk. Older partners viewed the newfangled gadgets with suspicion, as gimmicks rather than time-savers. They preferred their “word processors”—not the electronic kind, but human beings, typically women, who would type up recorded voice memos.

Graeme, by contrast, embraced new technology. He took pleasure in understanding how the machines worked, using their programs to build graphs, lightening his workload with software that could perform calculations faster and more reliably than he could on his lined yellow pads. He spent hours teaching himself the basics of computing from books.

“I was an early adopter,” he says, a half smile emerging. “I even had the Apple Newton.”

Ever the leader, Graeme did his best to help others around him adapt. He and a colleague produced an instructional video on how to use a PC, which they mailed to the homes of partners for viewing on their personal VCRs. In time, Arthur Young came to value Graeme’s proficiency. They asked him to create a computer training program for all of New Zealand. He did, and for the most part it worked, though some older partners continued to struggle. Graeme recalls one who, well into the email era, would have his assistant print out then read aloud each email message as it arrived.

Even for Graeme, the pace of change could be hard to keep up with. But he understood what was at stake: the very future of the firm. Outside the walls of Arthur Young, computers were rapidly transforming the businesses of its corporate clients. Auditing now meant understanding how this new technology was being incorporated into practices like data storage, payroll, and analytics. The credit industry, for example, had for a century relied on paper records: first notebooks, then storehouses full of file cards. The 1960s brought a shift to electronic records. By the 1970s and ’80s, everything was on a mainframe, housed in a data center. In those days, keeping the records safe meant restricting access to these centers. A guard at the door, say, or a heavy-duty padlock.

Enter the internet.

Seemingly overnight, the world of security was turned on its head. Hackers created computer viruses that tore across unprotected networks, wreaking havoc. The threat to global industry was immediate and existential, and an entirely new sector sprung up to meet it: information security. In 1995, Citibank hired Steve Katz as chief information security officer, believed to be the first CISO—pronounced SEE-so—in history.

Graeme saw potential in the chaos. This new information security Wild West needed tools, and he had ideas. During a stint in Auckland, Graeme built a product called “Advisor” that could flexibly analyze different types of computer systems. At a meeting in Singapore, a like-minded US partner quickly grasped the product’s value and invited Graeme to the United States to work on it. Curious, open-minded, and hungry, Graeme moved eight thousand miles first to Cleveland and then to Atlanta, to open Ernst and Young’s inaugural security consulting practice. He was not yet an expert in the field—but then, no one was. The tides were shifting too quickly, the problems too new for old wisdom. A wave of opportunity was cresting. Graeme grabbed his surfboard and rode.

Today the CISO is a standard position at any major corporation. Forty-one percent of corporate boards see cybersecurity experience as a key qualification for overall directorship. By 2024, the cybersecurity market will reach $300 billion. A worldwide shortage of cybersecurity professionals means 2.9 million positions sit unfilled, while financial losses due to cyberattacks are growing 62% annually, a loss of $1 trillion in 2020 alone.



By 2011, Graeme was ready for a new kind of change.

Now he was an expert in his field. He’d been traveling the world as a security consultant for fifteen years, and life as a road warrior was beginning to grind him down. His two boys at home in Atlanta needed more guidance in their many (structured, skill-based) activities.

When the offer came to join Equifax as vice president for IT risk and compliance, he jumped. Here was exactly the type of stable, in-house role he was craving. Though the firm was mature, there was still plenty of building and fixing to be done. By 2017, Equifax held records of one billion consumers, one hundred million small and medium businesses, one hundred million employees, $20 trillion in property data, and $20 trillion in wealth data. That August, during an address at the University of Georgia, CEO Richard Smith put it this way: “If you think of the largest library in the world—the Library of Congress—well, Equifax handles twelve hundred times that amount of data every day.”

With numbers that large, things went wrong. Often.

In March 2015, for example, Katie Manning, a resident of Portland, Maine, arrived home from work to find her mailbox bursting with letters from Equifax—three hundred in all. Each was addressed personally to her but contained the complete credit history, social security number, and bank account information of a stranger.

Equifax asked Graeme to investigate. He soon learned that Katie wasn’t the only one; other people had received hundreds or even thousands of letters containing strangers’ private data. Because the reports were on paper, Equifax dispatched teams to retrieve them in person. One recipient in Washington, DC, became paranoid and refused to answer the door. Instead he had the team meet him at night on a public street. At the appointed hour, the Equifax agents had to flash their headlights three times, like spies in a thriller. Only then did the man hand over the reports.

Vulnerabilities and bad actors were always changing, and breaches were more common than Graeme would have liked. With each incident, Graeme’s team’s goal was to understand, correct, and learn. No one, to his recollection, was laid off.



In July 2017, Graeme spent the weekend of his fifty-fourth birthday with his wife and boys, outdoors in the scorching Georgia sun. That Sunday he came home to a series of missed calls from his own CISO, Susan Mauldin.

The news was not good. A security breach had targeted a piece of software Graeme managed. The full extent of the breach was as yet unknown, but it was all-hands-on-deck.

Graeme’s title at this time was chief information officer for Global Corporate Platforms. Under his purview was the ACIS Portal, a software system used to log records of consumers who wanted to dispute credit reports, report identify theft, initiate a security freeze, or request a copy of their records. A piece of software known as Apache Struts connected ACIS to the database.

Four months before the breach was discovered, 429 Equifax employees, including Graeme, had received email notice of a vulnerability in Apache Struts. The appropriate teams had investigated and applied a patch they believed would suffice.

They were wrong. Hackers broke in and stole data for 148 million US consumers and fifteen million British consumers, including names, social security numbers, home addresses, and driver’s license numbers. It has been called the most expensive data breach in history.

Amid the public fallout, several senior employees were let go or sent out for early retirement.

On Monday, October 2, 2017, at a meeting with HR that he thought was about something else entirely, Graeme was fired.

The next day, former CEO Richard Smith testified before Congress. He blamed the breach on a combination of “technological failure” and “human error,” attributing the latter to a single individual. Senator Al Franken jokingly dubbed this person “Gus”: “Why is the security of 145 million Americans’ personal information all in the hands of one guy? Why is it all up to Gus?”

Graeme, suddenly unemployed and watching the congressional session live on TV at home, knew they were talking about him. He was Gus. Soon enough his real name was leaked, along with an epithet: “the human error.”



The dubiousness of pinning a systemic breakdown on one person was clear enough, even to Congress. As stated in one congressional report, “A senior Equifax official was terminated for failing to forward an email, an action he was not directed to do, the day before former CEO Richard Smith testified in front of Congress. This type of public relations–motivated maneuver seems gratuitous against the backdrop of all the facts.”

Modest dissemination of this more reasonable counternarrative did little to undo what had rapidly become the accepted reality: Graeme Payne stood for everything that had gone wrong.

The bitter irony was that, up until then, through the lens of our current world of work, Graeme had done everything right in his career.

He had identified opportunity early. His curiosity, appetite for learning, and agility allowed him to quickly establish expertise in a booming new field. Time after time, he drew motivation and energy from the meaning he found in mastering new skills and building creative products. Through careful prospection, he took calculated risks, then pushed forward through challenge after challenge.

In short: Graeme Payne had a Tomorrowmind.

And somehow, even so, in 2017 Graeme found himself at the edge of an abyss.

Getting fired feels terrible. It harms our psychological well-being and physical health in a million ways. Pile on top of that the extremely public nature of Graeme’s firing, and it’s no wonder that he struggled mightily. In those months, Graeme felt deeply the fear that would have in fact deterred most of us at so many points earlier in his journey.

“When the congressional report was released and my name was published all over the internet, I really thought that that was the end of my professional career,” Graeme says. “I started to wonder about my future job prospects. How would my association with Equifax be viewed by prospective employers?”

For many senior Equifax leaders, that was the end. CISO Susan Mauldin hasn’t been heard from publicly since her post-breach resignation. CEO Richard Smith and CIO Dave Webb have likewise faded from view. In 2018, the company laid off a whole new slate of employees—hundreds more people forced to start over, now with a stain on their résumé.

Faced with that, how many of us would feel paralyzed? How many of us would want to give up?

Graeme Payne chose another way.

From the depths of his despair, he began reaching out to friends and former colleagues. He’d helped a lot of people over the years, and they were eager to reciprocate. “I was encouraged by friends and colleagues to look at this in a more positive light. They told me that I really had a lot to offer to others, having been through one of the largest data breaches in history.”

The same skill set that had led Graeme to the heights of his career—his resilience, his cognitive agility, his prospection, his creativity, the meaning he found in gaining new skills—now brought him back from the edge. He’d always run toward challenge and the opportunity to gain mastery amid chaos. Drawing courage from his strengths and his social network, he began piecing his career back together, brick by brick.

What once looked like an unmitigated personal catastrophe has today transformed into a successful new chapter in cybersecurity consulting. Graeme’s friends were correct. Companies want to learn from someone who knows firsthand what to do and what not to do. Graeme advises corporate boards and senior executives on cybersecurity readiness. He continues to build new capabilities and offerings to help his consultancy grow into new marketplaces. “Some of our best lessons in life come from our mistakes,” Graeme advises. Today he wears the label of “the human error” with ironic pride.



The two of us, Marty and Gabriella, came together around the time Graeme lost his job at Equifax. The dramatic challenges posed by our new world of work—the rapid pace of technological change; the overnight disruption of entire industries by new upstarts; the rise of uncertainty and volatility in every global market—had already come to consume our interests. We have both devoted our careers to improving psychological well-being and felt alarmed by people’s inability to rise to these mounting challenges. And this was all years before the COVID-19 pandemic, which in 2020 spun a rising storm into a full-on tornado. Roughly half the US workforce struggles with burnout. Seventy-six percent see workplace stress negatively impacting their personal relationships. Excessive stress at work accounts for $190 billion in healthcare costs each year, plus hundreds of thousands of unnecessary deaths. At work, where we spend the majority of our waking hours on this planet, we are too unhappy, too tired, and too sick.

A great deal of ink has been spilled on the topic of how the so-called future of work will change business. But how will it change us? And how can we make sure we come out on top? We’ve now partnered with hundreds of companies, employing millions of workers around the globe to face these questions.

This book will share our answers. We begin by grounding our understanding of today’s challenges in the past. This is not the first time that our species has had to adapt to a new world of work. As we’ll see in chapter 1, our brains evolved over millions of years in relationship to a specific type of work, the type our ancestors knew best: hunting, fishing, and gathering. Foraging is still the work our brains are best adapted for. The forager’s brain is well suited to a five-hour workday, to communal life, to the creative exploration of new terrain, and to an ever-present connection to nature. By about 10,000 BCE, however, that same brain had invented technologies and structures that produced our very first labor transformation, from foraging to farming. This was an immensely painful transition given the mismatch between our forager capabilities and this new life of a farmer.

Each subsequent labor transformation—first to agriculture, then industrialization, and then, today, to our technology-driven world of work—has come at a wrenching human cost. In some cases that cost has been so great that historians and anthropologists still struggle to explain how it happened. Why, as a species, would we have shifted to such alien forms of work? Forms of work that run so contrary to our native abilities that pursuing them causes human hardship? Greater collective productivity and technological sophistication have been the societal reward. But that reward has come on the backs of billions of long-suffering individuals who never reaped its benefits.

Today’s transformation, a future alive and present all around us, threatens our well-being in its own unexpected new ways. As chapter 2 details, the sheer pace of change means we are now already changing or losing jobs twice as fast as at the height of industrialization. By one estimate, eight hundred million global workers will see their jobs replaced by automation by 2030. As many as 80% of us will see our wages reduced due to automation in this same period.

We know how this will play out. In the year after job displacement, death rates increase by 50–100%. Unemployment alone raises our risk of heart attack by 35%, and, along with job instability, raises the rate of nearly every major category of psychological distress—depression, anxiety, and substance abuse.

Now factor in the risks driven by the new nature of work itself. Start with the socially isolating aspects. Gone are the days of twenty-year-long colleagueship, of stable, in-person work communities that would support us throughout our careers. Average job tenure is about 2.8 years for workers aged twenty-five to thirty-four. Peers come and go, as do we, creating a historic and unnaturally fast rate of turnover in our working groups. An estimated 25–30% of the US workforce will be working remotely in the years to come. The prevalence of loneliness has doubled in the last twenty years, increasing our rates of depression, heart disease, and of all-cause mortality.

Add to that the volatility and uncertainty that we must navigate—individually and as organizations—even under the best of circumstances. Companies find their business models disrupted overnight; the ankle-biting competitor is suddenly the industry leader. Teams learn that the product they’d spent months building is now obsolete, the group fractured into a half dozen pieces, each recycled into entirely new initiatives around the globe. Sixty-one percent of full-time employees say the stress of the modern workplace has made them sick; this tumult accounts for about 120,000 excess deaths per year in the US, and up to one million in China.



And yet.

We are not doomed.

We know this from the stories of remarkable people like Graeme. Graeme is remarkable, truly, in his ability to navigate the riptides of change so deftly, and to help those around him in the process, but he is not singular. There are other Graemes out there as well, possessing Tomorrowminds we can learn from.

And we know this now, too, and quite well, from decades of research into the science of psychological well-being and thriving.

The two of us have dedicated our lives to this science, as clinicians and as innovators. For Marty, the journey began in the 1960s at the University of Pennsylvania. His research over three decades established the conditions under which people either thrive or falter under great stress. Much to Marty’s frustration, academic psychology was not yet ready to follow these studies to their logical conclusions. Yes, his findings were applied to depression treatment—call that the psychopathology lens. But their implications were even more important for how to live a more resilient, more fulfilling existence—and how to avoid those negative outcomes to begin with. By the 1990s, as we’ll see in chapter 3, Marty was leading the charge for a new field of study, called positive psychology. As president of the American Psychological Association and founder of Penn’s Positive Psychology Center, Marty has spent the last thirty years demonstrating that flourishing is within reach; and that in fact our potential for growth is enormous, so long as we are willing to take this science and its core principles to heart.

Gabriella, a medical doctor by training, spent the first ten years of her career in fMRI brain research, psychiatry, and public health. Like Marty, she aspired to do more than reduce psychopathology; she wanted to help large populations thrive. In 2008, she identified an opportunity to innovate more radically through behavioral health technology, a career change that had her, like so many of the individuals profiled in this book, starting over from scratch. In 2014, Gabriella pioneered one of the first tech-enabled behavioral health offerings on the market, a product that would serve millions of workers at all levels. She has since led or advised product and innovation at a wide range of companies, including as chief product officer at BetterUp, a company focused on fostering employee flourishing through virtual coaching, AI technology, and behavioral science.

In 2017, BetterUp CEO Alexi Robichaux asked Gabriella to start BetterUp Labs, a research organization focused on workplace thriving skills. The Lab partners with academics around the world and makes use of BetterUp’s global development platform to measure and promote flourishing at work. Marty’s lifelong work on optimism, positive emotion, social connection, and well-being made him a natural collaborator.

Important allies in this research have been forward-thinking leaders of large companies who need their people to be as productive as possible, and who understand what workers are up against: increasing psychological pressures amid an ever-accelerating pace of change. The most innovative corporate leaders have an appetite for experimentation, an orientation toward data and science, and a belief that there is a better way. These leaders will, we hope, find much helpful guidance in this book. They have also been, in many cases, direct partners in the research described here, helping to develop the knowledge base itself.



You might be a manager, an individual contributor, or a top executive. You may work the front lines of customer service in a call center, in a school or hospital, or on a manufacturing team behind the scenes. Regardless of your role, you have probably picked up this book because you understand that this topsy-turvy workplace is here to stay. You, like Graeme, have felt the urgent weight of change, and you know that it will come at you again and again, and keep on coming.

We cannot stop change. But we don’t need to fall victim to it. We hope that this book will become your dog-eared, reread, personally annotated guide to flourishing as a fully human being in a world of work that’s increasingly controlled by machines. We hope this knowledge will help you sprout the wings to fly higher than you ever could have imagined. The skills described here won’t be developed overnight. They will take thought, practice, and commitment. In time they will function as superpowers to guide you steadily over swirling waters, to help you preserve balance and focus through a centered, empowered lens on the world. We call this thriving. This is the lived experience of work that we all deserve, and which we can all achieve.

Consider the case of Graeme—the pivots, the highs and lows, from cadet to accountant to IT to information security guru. You may well know someone like Graeme in your own life, someone who’s been through it all, career-wise, and somehow manages to land on their feet or even come out on top. These people are real. They are human, just like any of us. What makes it possible for some of us to surf these turbulent tides while so many others drown?

Our Lab’s studies of thriving at work, including data from hundreds of thousands of workers in all industries around the world, have identified five psychological powers as most critical for workplace thriving in the twenty-first century:


	Resilience and cognitive agility (R): The bedrock of thriving through change

	Meaning and mattering (M): The motivation to propel us forward

	Rapid rapport to build social support (S): The connection we need to flourish

	Prospection (P): The meta-skill positioning us ahead of change

	Creativity and innovation (I): Our uniquely human gift, restored to workplace prominence today after its assembly-line decline



A handy (if out of order) acronym you can use to remember these five is PRISM. Taken together, they are the five components of a Tomorrowmind—the mindset that allows us to anticipate change, plan appropriately, respond to setbacks, and achieve our full potential.

This book will describe each power in detail, including why it matters to thriving in the future of work, and how you can develop it. We weave together our own novel research with the existing literature to give you the most complete, up-to-date understanding of each skill.


How to Read This Book

So far, we’ve described the contents of chapters 1–3, all of which set the stage for an in-depth exploration of each of the PRISM powers. If those powers are what interest you most, feel free to skip ahead to chapter 4, which leads off with resilience.

Psychological resilience lets us bounce back from defeat without harm. At its best, resilience looks like antifragility: the ability to grow stronger from challenge. Recall Graeme’s response to the rapid evolution of his clients’ computer tools. For older partners, this new development was a threat, whereas Graeme saw an opportunity to learn new skills and use them to his advantage to open new markets. Resilience is closely related to cognitive agility—our ability to flex in and out of new ideas adeptly, balancing opportunistic scouting with focused effort. These skills form the bedrock of a psychologically healthy approach to the volatility of our new world of work. Thanks to decades of scientific research, including our own, we know that these skills can be cultivated and taught.

Resilience describes how we bounce back from change. Chapter 5 takes us into the why. Reinventing ourselves in role after role, as we will all need to do, requires great effort. The motivation for reinvention will come from our sense of meaning and purpose. How do we stay connected to our professional “why” in a world of constantly changing “whats”? Graeme leaned hard into his why as a builder and creator of value for many years. In his darkest hour, he saw the opportunity to turn his ghastly experience into a positive by applying his hard-won learnings in service of new clients. Understanding meaning and purpose has led us to the newer concept of mattering, which offers a more concrete and actionable framework. We all want to matter, and with the right tools, we can cultivate this sense, both as individuals and as organizations.

It was also in his darkest hours that Graeme discovered how critical social support is to professional success. But what does it mean to cultivate relationships successfully in our lonely, ever-shuffling, often remote workplace lives? Chapters 6 and 7 introduce rapid rapport, a social skill that we will all need to become expert at. As teams form and dissolve and reconstitute, spanning continents and languages and cultures and diverse skills, we need to quickly build trusting and meaningful relationships with our new coworkers, for the good of our well-being and for the quality of our work. On the one hand, such rapid relationship building is not natural to our ancient brains. On the other, we know a great deal from psychology and neuroscience about shortcuts that make this achievable.

In chapter 8 we arrive at prospection: our ability to imagine and plan for the future. Prospection is the meta-skill for today’s workers. In an era of rapid change, we need every bit of edge we can get in anticipating what is to come. Skilled prospection confers advantages in our careers and in our well-being. We’ll examine what prospection is and how it works and offer tools to help us become better prospectors.

A specific form of prospection being demanded more and more of the workforce is creativity. Gone are the days of “creative departments.” Chapter 9 dissects what it means to live in an era where everyone is expected to be a creative. We’ll get deep into the brain science of creativity and break down what we know about how individuals, teams, and organizations can foster greater innovation. We’ll also widen the lens on creativity to show how it can take different forms. Recall how much of Graeme’s success came not only from embracing change but also from evolving new solutions to help customers. Graeme does not think of himself as a creative, per se, but as a builder who loves to learn. That mindset is available to all of us.

Our final chapter turns to the organization itself. In collaborating with leading companies over the last ten years, we have learned quite a lot about what makes some corporations successful at building employee thriving while others flop. There are clear historical and structural reasons why so many businesses default to the same inadequate solutions again and again. We propose a creative reimagining of those structures in favor of a holistic system better suited to the challenges of the future.



There is no shortage of books to be found on how and why work is changing. This book addresses, through the lens of behavioral science, why those changes are so hard for us, and how we can rise to the occasion. History is replete with lessons on the high human cost of labor transformations. The last several decades of positive psychology and neuroscience give us a unique advantage, one unavailable to our ancestors. While our brains have changed little since they first evolved, their collective scientific efforts offer us a new operating manual for how to use the same ancient neural matter to support our modern goals.

We begin at the beginning, of work and the brain itself.






CHAPTER ONE Our Brains at Work


In the beginning, change came slowly. And it came, primarily, through the weather. Early human species faced ice ages alternating with interglacial warming at intervals of one or more millennia. Sea levels rose and fell dramatically, rendering large swaths of land sporadically habitable. The cycle was slow enough that early humans could afford to adapt the old-fashioned way: by evolving through natural selection. European Neanderthals, for example, facing chilly climates, developed shorter forearms and lower legs. Shorter limbs meant less surface area, so Neanderthals could more easily keep warm.

Something like seventy thousand years ago, however, something happened that irreversibly changed the game. The brains of one particular group of humans—sapiens, our ancestors—underwent profound alterations, including enlargement and rounding of the parietal and cerebellar regions. These regions contribute to planning, long-term memory, language, tool use, and self-awareness. The newly complex intelligence of Homo sapiens let us respond to environmental challenges in exponentially smarter, faster ways. Nothing on earth has been the same since.

Case in point: Unlike their Neanderthal neighbors in the same climates, sapiens still possessed the longer arms and legs of those living in the tropics. How did we keep our long limbs from freezing? Rather than wait thousands of years to evolve new body parts, sapiens solved the problem in a way only we could: through technology.

Outerwear, as evidenced by eyed needles, kept us warm. Fire could be produced at will, as demonstrated by rotary markings on perforated stone, a rudimentary motor used to create friction and then fire. Remains of snares and fishing traps speak to more energy-efficient forms of hunting. Our bigger, more globular brains let us work smarter, in cozy clothes with neat traps and a fire crackling nearby.

Best of all, these technological innovations didn’t need to be constantly reinvented. Instead, sapiens could communicate about them in great detail, thanks to our single most important tool: language. Complex syntactic language enabled each generation to build on the knowledge of the one before. Modern human language allowed for the exchange of abstractions, for shared imagination, for collective meaning-making and invention. It need not only describe the here and now; language could speak to all the possibilities of the future.

Beneath these breakthroughs—linguistic; industrial; domestic—lay a common set of cognitive skills uniquely ours. Generating and understanding long sentences, plotting out snares, and fashioning coats from rawhide all require working memory, planning in steps, and the ability to mentally transcend the here and now. These advantages allowed sapiens to “win,” overcoming the harsh conditions that snuffed out every other early human species.

You’re alive to read this thanks to your amazing brain—a three-pound, pale pink, convoluted football of flesh, processing these words under a helmet of calcium—and to all those amazing brains that came before.

The Secret to Foraging Success: Adaptability, Generalism, and Creativity

For 95% of our history, Homo sapiens relied on hunting, gathering, and fishing to survive. This is the “work”—the regular set of activities needed to support oneself—that our brains evolved to do. It’s a hunter-gatherer’s brain you still have today, and a hunter-gatherer’s brain we will need to use to succeed in our drastically different world of work.

Three key characteristics of the hunter-gatherer mind are generalism, adaptability, and creativity. Our forager ancestors were, first and foremost, generalists. Everyone had to know how to avoid snakes, how to tell nutritious berries from poisonous ones, how to anticipate predators, how to bait a hook, how to track prey. We lived in small, interdependent tribes, protecting one another by banding together with high levels of trust. Though we think that women did more of the gathering, and men more of the hunting and fishing, the roles were likely more fluid than not, as tribes had to shift strategies in response to fluctuating resources. Anyone who’s ever been self-employed will get it: some days you’re a marketer, some days an administrator, other days a customer service agent. You need to know how to do it all.

All of which kept work interesting, as did the fact that life was nomadic. Hunting or fishing or gathering in each new setting made for new discoveries. Each location required adaptation—to the climate; to the length of the day; to the terrain—while offering opportunities to develop new skills. We believe that foragers spent only three to five hours each day working. This shortened “workday” would have allowed plenty of time for learning, not to mention leisure and socializing and exploration.

In turn, leisurely exploration facilitated creativity and innovation. Our ancestors harnessed their powerful brains to yield outsized results for both individuals and the species. While Neanderthal archaeology shows little in the way of technological or cultural progress, the art and technology of Homo sapiens developed at a staggering clip. Weapons became more and more complex, composed of a greater number of parts. Sophisticated boats allowed us to travel as far as Australia, settling lands inaccessible to other species. Simple cave drawings blossomed into mythical creatures, rendered in ivory and ceramic.

As foragers, we were in fact so innovative that we innovated ourselves right out of that way of life. We did this in part by inventing food storage, which saved us the effort of having to continually roam the land in search of our next meal. True to sapiens form, once we’d invented food storage, we iterated over and over again, getting better and better. Storage techniques evolved rapidly, from the use of animal hide to kiln-fired pottery to cooling units. By 10,000 BCE, hunting and gathering had yielded to a monumentally different form of work: farming.

For several hundred thousand years, creativity, adaptability, and generalism served our species brilliantly. The next era of labor would give rise to a whole new set of problems, demanding that we swiftly repurpose the same cognitive machinery.

Agricultural Labor: When Work Became a Job

As ordinary as farming now seems to us, it’s hard to overstate what a radical shift agriculture represents—arguably the most momentous labor leap in all of homonid history. Hunting, gathering, and fishing reap nature’s bounty. Farming and herding require humans to alter nature itself. Foraging and farming are such dramatically different ways of life—with foraging carrying so many benefits to the individual, and farming so few—that archaeologists struggle to explain why we switched.

As best we can tell, agriculture arose around 10,000 BCE in the Levant, the area of Western Asia currently occupied by Turkey, Lebanon, Israel, Jordan, and Syria. Once again the weather paved the way, this time in the form of global warming. Prior to this period, ice ages had meant drought, with fresh water locked up in the polar caps and the massive sheets of ice covering Europe, Asia, and North America. Carbon dioxide had been sequestered in the frigid oceans, so even the plants struggled. Huge dust clouds blew over the world. Although there had been warmer periods, they had been too brief and too variable to allow for farming.

At the end of the last ice age, global warming brought increased rainfall, a rise in sea level, and a large boost in the available carbon dioxide. Forests shrank, and grassy areas, with edible wild grains, expanded. Our ancestors initially harvested these wild grains, then selected those that could be domesticated.

Together with food storage, early learnings on animal and plant domestication meant formerly nomadic tribes could stay in one place for extended periods of time. Hunting and gathering coexisted with agriculture—even today there are a handful of foraging cultures still left—but as technology grew more sophisticated, settlements more elaborate, and trade between geographies more fluid, agricultural societies came to dominate the planet. Life became sedentary, populations mushroomed, and we settled into a new way of working.

What united foragers and farmers was a connection to the land. Both were at the mercy of the weather, which they used spirits and gods to understand.

The similarities ended there.

While hunters and gatherers followed nature’s lead, wandering to find the resources available, agriculturalists bent nature to their needs. Farmers removed naturally occurring species and replaced them with domesticated plants. Pastoralists, too, imposed their will on evolution, breeding for docile animals, beasts of burden or beasts to eat.

Subduing nature required planning on an unprecedented scale. Foragers took what was available. They often didn’t need to think further ahead than lunch on Thursday, because there was little they’d do differently if they did. Farmers, by comparison, needed to account for all the ways nature could foil them. The time horizon ranged from days (scripting the order of crop-picking) to months (timing the different harvests) to years (breeding the right plants or animals) to decades (storing up against famine).

It’s no accident that the most significant architectural landmarks of agricultural societies are granaries—giant, long-term storage units for grain. Granaries are collective savings accounts. Early farmers worked together to build and then to fill them. Consider the mindset of such a laborer: We may need this food if our fields fail. I may not be alive then, but my kids will be. Either way, I’ll be happy to know that these reserves exist.

The ability to think about the future is called prospection, and it’s part of what made agriculture possible. This degree of future-mindedness is unique to Homo sapiens, the product of partnership between our extremely powerful parietal and frontal lobes. Foragers displayed prospection in, for example, the development of animal and food storage mechanisms. But it was agricultural sapiens that fully embraced prospection, and planning in particular, as their best defense against nature’s caprice. Even today, analyses of real-time thoughts show that 74% of our prospective thinking is devoted to planning.

This immensely powerful capability, however, has a shadow side.

Foragers certainly knew fear, primarily in response to immediate danger: Leopard! Flash flood! Our fight-or-flight response evolved to protect us from these present-tense, highly specific threats.

By contrast, farmers would have been accustomed to worry. In their efforts to control nature, agricultural societies learned a lot, and quickly, about all the ways it could go wrong. Drought could wipe out a crop. Plagues could decimate your cattle—or your family. The health of early farmers was notoriously poor, due to the combination of poor nutrition and contagion from neighbors and animals. Rising population density aggravated these problems. Ancient settlements didn’t know how to handle refuse and human waste, and disease spread readily.

Prolonged worry over distant and nebulous events is what we call anxiety. Unchecked, anxiety can be disastrous for individuals and societies alike. Anxiety disorders in individuals can produce such a debilitating emotional state that one is unable to work at all. At the collective level, severe anxiety can produce harmful decision-making patterns.

In anxiety we have our first example of the consequences of the mismatch between the type of work our brains evolved to do on the one hand—foraging—and the very different world of work our species created for itself. Said differently, starting with the Agricultural Revolution, our brains were no longer designed for our work. To succeed, we needed to lean on parts of our psychological heritage that still made sense, and to cope with those parts that put us at risk for poor outcomes.

The ability to adapt, psychologically and behaviorally, to new challenges without suffering worse consequences is known as resilience. Foragers would have needed resilience in the face of natural setbacks like an avalanche or a fire. Farmers would have had to display resilience to cope daily not only with the challenges of nature but also with the mismatch between their internal psychology and their new world of work.

Though too much anxiety is paralyzing, small doses can be beneficial for performance. Psychological resilience, as we will see in chapter 4, allows us to talk back to our worry and leverage it. Successful farmers and herders would have needed cognitive command of their anxiety, using it to help them plan without letting it run away with itself.



Another significant mismatch produced by the shift to agriculture is between our generalist forager brains and the specialization demanded by farming. Foragers needed knowledge of a broad set of skills because their environment was in constant flux. For agriculturalists—stuck in one place, engaged in the same activity for years at a stretch—it paid to acquire special expertise. If you’re born into a tribe that herds goats in the foothills of the Northeastern Levant, you’d better know your subject. Farmers might focus on one species of grain or one aspect of production, like milling flour.

A gruesome illustration of specialization and its attendant monotony comes from skeletal remains found in Xinglongwa, China. Young females from this culture suffered deformed knees from a lifetime of kneeling at the grinding stone. Day after day, hour after hour, they crouched, repeating the same task as their bodies grew warped. Around the globe, studies of the skeletons of agricultural sapiens show all sorts of new deformities unknown to foragers, including herniated spinal discs and arthritis. Our bodies, like our brains, did not evolve to farm.

Agriculture also distorted our social structure, enabling a few successful individuals to amass enormous amounts of wealth. While agricultural societies did not begin as tyrannical regimes, most evolved to become them. Despots enforced extreme social stratification, including human slavery. Slavery was rarer among hunter-gatherers, as its widespread institution depends on social stratification, population density, and economic surplus. The consequences continue today: Worldwide, as of 2019, an estimated forty million people were subject to forced labor, including some ten million children.

By almost every metric, the move to agriculture seems like a puzzling choice. As a species, we traded engaging work and leisure time for longer hours, monotony, slavery for many, and worse nutrition for all. There must have been some who rebelled, persisting in the antiquated work of hunting. But those opportunities dwindled over time. By 100 CE, just one to two million foragers remained, compared with 250 million farmers. The vast masses were poor, with large segments detached from their labor and probably bored stiff.


Working with Machines: Industrialization and Its Discontents

We foraged for two hundred thousand years. We farmed for ten thousand or so. The next most dramatic change in our world of work took place just three hundred years ago: the Industrial Revolution.

Surviving records offer us firsthand accounts of what industrial work felt like. Among them is the 1832 testimony of a twenty-two-year-old factory worker, Matthew Crabtree, called before the British Parliament during an investigation into child labor conditions. Parliamentarian Michael Sadler championed the inquiry, bringing no fewer than eighty-nine witnesses to testify to the special committee. Here is Crabtree being interviewed by Sadler himself, an interview so vivid we quote it at length:


	Michael Sadler: At what age did you first go to work in [a factory]?

	Matthew Crabtree: Eight…

	MS: Will you state the hours of labour at the period when you first went to the factory, in ordinary times?

	MC: From six in the morning to eight at night…

	MS: When trade was brisk what were your hours?

	MC: From five in the morning to nine in the evening…

	MS: Will you state the effect that those long hours had upon the state of your health and feelings?

	MC: I was, when working those long hours, commonly very much fatigued at night, when I left my work; so much so that I sometimes should have slept as I walked if I had not stumbled and started awake again; and so sick often that I could not eat, and what I did eat I vomited.

	MS: In what situation were you in that mill?

	MC: I was a piecener.

	
MS: The duty of the piecener is to take the cardings from one part of the machinery, and to place them on another?

	MC: Yes…

	MS: Do you not think, from your own experience, that the speed of the machinery is so calculated as to demand the utmost exertions of a child supposing the hours were moderate?

	MC: It is as much as they could do… and toward the close of the day, when they come to be more fatigued, they cannot keep up with it very well, and the consequence is that they are beaten to spur them on… The machine turns off a regular quantity of cardings, and of course they must keep as regularly to their work the whole of the day; they must keep with the machine, and therefore however humane the [overseer] may be, as he must keep up with the machine or be found fault with, he spurs the children to keep up also by various means, but that which he commonly resorts to is to strap them when they become drowsy.

	MS: And if you had been too late you were under the apprehension of being cruelly beaten?

	MC: I generally was beaten when I happened to be too late; and when I got up in the morning the apprehension of that was so great, that I used to run, and cry all the way as I went to the mill.

	MS: Then it is your impression from what you have seen, and from your own experience, that those long hours of labour have the effect of rendering young persons who are subject to them exceedingly unhappy?

	MC: Yes…

	MS: You seem to say that this beating is absolutely necessary, in order to keep the children up to their work; is it universal throughout all factories?

	
MC: I have been in several other factories, and I have witnessed the same cruelty in them all.



Crabtree’s testimony—widely publicized by activists on the one hand and condemned by industrialist sympathizers on the other—demonstrates both what work had become, and also what our species was making of these changes.

We learn, for example, that the pace of labor is now enforced by machines. Industrial workers keep up not with seasons, nor with roaming herds, but with man-made engines. Human agency is irrelevant to this type of factory work. Mechanistic precision and consistency are paramount. When one pair of hands falters, it diminishes the productivity of hundreds of others. Unlike individual farmers, factory workers didn’t need to plan ahead. The machines and their architects took care of that. As a result, prospection fell out of use as a core labor skill.

From Crabtree’s testimony we learn, too, of the reduction of labor to highly specific, highly repetitive tasks, like piecening—putting parts made by one machine onto another. The move toward specialization that began with agriculture has now reached its most extreme form: total segmentation of effort. Tedious though agricultural life might have been, boredom would have reached unprecedented levels as factory workers spent hours repeating the same series of movements day in and day out, with no connection to the natural world, and with only the most tenuous bond to the product of their labor. Factory work took all the already dehumanizing parts of farming and made them worse.

As during the shift from foraging to farming, our species had become the victim of its own success. All the magnificent cognitive complexity of the human brain had been put to work designing the machines—at which point the creative process ground to a halt. Ironically, for those left to operate the machines, almost none of that complexity was needed on the job itself. Only Homo sapiens could have dreamed up the cotton gin, but it’s quite possible a Neanderthal could have operated it.

Once the industrial tide began to turn, there was no stopping it. People had to follow the jobs. Farming itself grew increasingly mechanized, and agricultural work dried up—slowly at first, and then dramatically. From 1900 to 1940, 40% of the US labor force was displaced from farming to factory settings. Workers left the countryside and flooded cities to fill spots on the assembly line.

Psychological resilience, already important to farmers, became even more essential in this setting, with workers enduring long hours in harsh conditions while uprooted from family. So was social support. Newly urban workers had no community to speak of outside the factory. They had to build from the ground up. Novel social groupings emerged with the explicit goal of mitigating financial turbulence. Friendly societies have been called the most characteristic English working-class institution of this era, providing financial and social services to their members. In 1761, the Fenwick Weavers Society, for example, possibly the first modern cooperative, formed to support weavers in need, and to ensure fair wages for all. Larger-scale labor unions, and eventually entire political parties, would soon coalesce around these goals. But at their inception, these small, local societies aimed to boost resilience for those struggling to adapt. It was thanks to one such society that, as a new immigrant, Gabriella’s grandfather found his first job in Brooklyn… and also met his wife-to-be.



There were many who did not make it. Our brains were not built to cope with factory life; they were built to cope with predators and storms and tribal arguments. Our bodies were not built to be pieceners; they were built to wander and gather and hunt and chitchat. It’s not surprising that we suffered as a result. This was, however, the first era from which we have records of the individual and societal cost of that mismatch.

We’ve already heard Michael Sadler’s concern about this psychological cost: “Then it is your impression… that those long hours of labour have the effect of rendering young persons who are subject to them exceedingly unhappy?” he asks, in a characteristically leading fashion. Sadler’s agenda was to highlight not only the physical but also the emotional damage caused by factory life.

The connection between work and well-being was impossible to miss in this industrialized world, one that pushed workers to their physical brink, while neglecting their many intellectual gifts. Using brains evolved for the leisurely, discovery-based forager’s workday of three to five hours, eight-year-olds in 1800 were expected to cope with fourteen- to sixteen-hour repetitive manufacturing shifts. (Today 160 million children globally are still put to work, half of them in hazardous conditions.)

As a result, many industrial workers came to suffer from mental health disorders. The labels in those days were different: the terms were “neurasthenia” and “hysteria” rather than anxiety, depression, and chronic fatigue. Neurasthenia, in particular, coined in 1869 by American neurologist George Beard as an “exhaustion of the nerves,” became a wildly popular diagnosis over the ensuing decades. Neurasthenic patients were described as energetically depleted by the modern pace of life. While it was sometimes considered a disorder of the wealthy, records show extension to the working class. By 1906, neurasthenia accounted for 11% of diagnoses at Queen Square Hospital in London. On the other side of the pond, in 1911, a New York City clinic documented an alarmingly high prevalence of neurasthenia among its garment factory worker population.

Echoes of this suffering remain today. In 2018, labor researcher Martin Obschonka and his team analyzed personality and well-being data from across England and Wales. They compared geographic areas that had once been heavily industrialized—coal mining regions, for example, or regions involved in steam-powered manufacturing—with less industrialized areas. The modern inhabitants of formerly heavily industrialized areas show greater neuroticism, lower life satisfaction, and lower conscientiousness—decades on, long after the industry itself had vanished. Obschonka and team then successfully replicated this analysis in the United States, demonstrating that all these years later, the psychological havoc wrought by the Industrial Revolution continues to haunt our society today.



Factory workers coped with the stress of their new lives in many ways, some healthier than others. Most notoriously, self-medication with alcohol became widespread. New methods of distillation enabled mass production of alcohol, making it cheaper, stronger, and easier to get than ever before, particularly for the urban working class. For lonely, isolated employees working long hours far from home, booze made for a cheap and loyal friend.

In 1844, the young Friedrich Engels described the scourge of drunkenness he observed among local factory workers in the Manchester mill his family owned. He cited reports of thirty thousand drunks on the streets of Glasgow, with 10% of the city’s homes serving as bars; and of fourfold increases in the numbers of gallons of alcohol consumed in England from 1823 to 1840. Of the Manchester drinking scene, he wrote:


On Saturday evenings… when the whole working class pours from its own poor quarters into the main thoroughfares, intemperance may be seen in all its brutality. I have rarely come out of Manchester on such an evening without meeting numbers of people staggering and seeing others lying in the gutter…. When one has seen the extent of intemperance among the workers in England… the deterioration in external conditions, the frightful shattering of mental and physical health, the ruin of all domestic relations that follow may readily be imagined.



Engels intended to expose, rather than improve, the capitalist system. Later that year, he would meet Karl Marx for the second time, in Paris. That meeting marked the beginning of the collaboration that would become The Communist Manifesto. For Marx and Engels, the ills of the modern world of work, so detrimental to the human spirit, were best addressed by overthrowing capitalism altogether. If the labor system had caused these human ills, that system itself would have to go.

Others tried to help from within. Chicago businessman Robert Law was one of the first individual American employers we know of who intervened. In 1863, he started small, taking in one of his employees struggling with alcoholism to live with him while he sobered up. When this de facto rehabilitation program succeeded, Law opened one of the earliest sober living facilities in history. Out of this tradition, employee assistance programs (EAP) began to emerge. By the 1920s, progressive employers like Eastman Kodak offered such programs to all employees fighting addiction.

Some scholars regard these moves with skepticism, arguing that they stemmed from a desire to head off rising socialist sentiments. Another explanation lies in the more immediate interests of the factory owners, who had begun to understand that perpetually drunk workers are bad for business. This realization dovetailed with a new obsession with productivity then taking root. An engineer named Frederick Taylor, the world’s first efficiency guru, popularized the notion that businesses succeed by maximizing worker output. A sober workforce was a productive one.

From this peculiar confluence of motives—beneficent, self-interested—we arrive at the structured paternalism of the modern workplace and its human resource (HR) function. Today, 97% of large employers offer an EAP to their employees through HR to provide support for all varieties of mental health concerns, far beyond addiction. Companies are expected to offer help to those suffering from physical and emotional ailments. The EAP’s legacy is both benevolent and capitalist. It is also remedial, with major downsides. In chapter 10 we return to the EAP model and its shortcomings, and offer an alternative approach for HR that conforms better to the principles of behavioral science.



Our vision is not merely about mitigating harm. The best industrialist-era employers could do was help their employees get sober. It was a start. This time around, at the dawn of a new seismic shift in work, we have the opportunity to prevent harm, yes, but more important, to cultivate greatness, innovation, and well-being. Uniquely human skills like prospection and creativity are now, after hundreds if not thousands of years, once again essential. The brilliance of this moment lies in the potential we have to test the limits of these sapiens superpowers. If agriculture and then industrialization dehumanized work, the era ahead has the potential to rehumanize it in new and inspiring ways.

Getting there requires clarity about what the near future will require of us. It also requires that we recognize and leverage our unique historical advantage—namely, modern behavioral science, knowledge of how to strengthen the skills we will need to not merely survive but thrive.

For most of us, today’s work looks nothing like the berry-picking, tree-clambering, fish-trapping labors our brains evolved for. In that sense, we may rightfully feel scared of the uncomfortable mismatches ahead. But it is also thanks to those immensely powerful forager brains that we can prepare for what is coming—what is, in so many ways, already here.
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