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‘An intriguing analysis . . . readers will be captivated by the fascinating addiction science and diverse case studies, from the recent rise in sports betting to obsessive use of dating apps. Those who feel trapped in unhealthy habits will find more than a few useful tools.’

Publishers Weekly

‘This book is for anyone desperate to break the cycle of doom-scrolling, constant cravings, and the relentless drive for more-more validation, more sugar, more money, more stuff. Scarcity Brain reveals the biological and evolutionary foundations behind your brain’s fixations, so you can stop seeking and start living.’

Melissa Urban, New York Times bestselling author of The Book of Boundaries

‘Michael Easter illuminates how humans are hardwired to seek more, even when our reward-seeking behaviours become at odds with our well-being. His vulnerable weaving of his own personal experiences, alongside cutting-edge research and current events, compel you to examine your own life and patterns. Consider this engaging read a mandate to get curious, a more effective tool for meaningful, positive, lasting change than shame or judgement, the traditional tools of the trade.’

Liz Plosser, Editor-in-Chief of Women’s Health, USA

‘Unlike any habit book you’ve ever read - it’ll stick with you and improve your life for years to come.’

Richard Dorment, Editor-in-Chief of Men’s Health, USA

‘Michael Easter brings to light that our challenges with behaviour change can be better understood - and conquered - if we know how driven we are by our scarcity mindset. With deep science-backed insights, personal stories, practical guidance, and a relatable approach, Easter’s book is for anyone interested in embarking on a journey of self-discovery and empowerment with the goal of living a healthier, more satisfying, and actualised life.’

Juliet Starrett & Dr. Kelly Starrett, New York Times bestselling authors of Built to Move




Also by Michael Easter

The Comfort Crisis




About the Book

Are we hardwired to crave more? From food and stuff to information and influence, why can’t we ever get enough?

This is an in-depth exploration of why humans are built to crave, from the author of The Comfort Crisis.
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INTRODUCTION

Our Scarcity Brain

Qutaiba Erbeed, my fixer in Iraq, is the most full-of-crap person I’ve ever met. That’s how he’d fast-talked us into a fortified police compound on the outskirts of Baghdad.

We were sitting on a hardwood bench in a makeshift waiting room. Photos of terrorists and drug kingpins filled the wall behind us. Each picture showed a man standing in handcuffs with confiscated weapons and chemical compounds all splayed out in front of him. Big bags of pills, bricks of powder, AK-47s, makeshift bombs, rocket-propelled grenade launchers. Captions in Arabic listed the person, the place, the haul.

A closed-circuit TV hanging in a corner displayed a live feed of the holding cells. One heavily guarded cell contained eight of the region’s most wanted and dangerous men.

We were waiting to speak with Mohammed Abdullah, Baghdad’s head of drug enforcement. Erbeed had lured me to Iraq with a detailed “itinerary.” It said he’d arranged all sorts of important meetings, one of which was to ride along with Abdullah’s A-team as they raided drug and terror cells.

But after four days in Iraq, nothing had happened. When I’d arrived and paid him, Erbeed admitted, “The itinerary was . . . um . . . proposed. Yes, it was a proposal.”

But now, it appeared, Erbeed had perhaps talked Baghdad’s finest into letting this ride along happen. “They say it’s okay, but we must wear flak jackets,” Erbeed said, pleased with himself. “We now wait for the final response.”

As we sat, Iraqi narco detectives—plain clothes, thick mustaches, with pistols in the waistbands of their jeans—emerged from offices like coyotes, all trying to sniff out why this gangly American was sitting in their waiting room. They circled me but didn’t engage. Instead, they all chatted, chain-smoked, and side-eyed me.

Eventually one stepped from an office and approached us. He began talking. “Ride alongs?” he said. “Who told you this can happen? No. This cannot happen. Too dangerous.”

“How dangerous?” I asked.

“I was shot three times last week,” the officer said. Erbeed and I tried to appear unruffled.

“The dealers are becoming more violent,” the officer continued. “Many are transporting and selling quantities of drugs large enough that the penalty is the death sentence. So they will fight to escape.”

Erbeed and I collected ourselves, huddled, and considered this. We then explained that we accepted the risk and would stay well in the background.

The officer looked me directly in the eye and held it as he methodically pointed to three spots on his chest. “I’d be dead if I weren’t wearing a vest last week,” he said.

Then he shrugged. “But, okay, I will ask.”

He tiptoed to Abdullah’s office, knocking lightly on the door and bowing his head as he entered.

Baghdad is generally considered a good place for solo journalists to get kidnapped and sold to ISIS, whatever they’re there for. I was there for the drugs.

I was investigating the dramatic rise of a new, methamphetamine-like street drug called Captagon. It’s hardly known in the United States, but it’s wreaking havoc in the Middle East and spreading. How I ended up in Iraq, however, takes some explaining.

The short answer: it was the pandemic, and I wasn’t thinking rationally. But there’s a longer answer.

As a science journalist and professor, I’m interested in understanding human behavior. Everyone likes to focus on developing good new habits. But I want to know how we can resolve the behaviors that hurt us most. Because here’s the thing: it doesn’t matter how much gas we give good new habits; if we don’t resolve our bad ones, we still have our foot on the brake.

And I’d begun noticing a unique signature of the behaviors that hurt us most. We can quickly repeat them. The worst habits are things we can do over and over and over in rapid succession—eventually to our detriment. These behaviors are often fun and rewarding in the short term but backfire in the long run.

We all do stuff like this to some degree. And even if we realize that these behaviors have turned counterproductive, we find it hard to stop.

Everyone knows any behavior is fine in moderation. But why do we suck so bad at moderating? Why do we keep eating when we’re full? Why do we keep shopping when we own too much? Why do we keep drinking when we’re already tipsy? Why do we scroll social media when it makes us miserable? Why do we binge-watch another episode even when we realize a more meaningful life beyond the screen is passing us by? Why do we get stuck? Stuck doing the same thing we regret over and over and over.

I learned that these behaviors are usually reactions to feelings of “scarcity.” And all it takes is a small “scarcity cue” to incite them.

A scarcity cue is a piece of information that fires on what researchers call our scarcity mindset. It leads us to believe we don’t have enough. We then instinctually fixate on attaining or doing that one thing we think will solve our problem and make us feel whole.

Scarcity cues are like air: all around us and inside us. They can hit us through advertising, social media, news, chats with co-workers, walks in the neighborhood, and so much more. They can be direct and all encompassing, like a sagging economy or global pandemic. Or they can be subtle and slight, like our neighbor buying a shiny new car.

Our reaction to scarcity isn’t anything new. It’s an ancient behavior system that evolved naturally in the human mind to help our ancestors survive.

Scientists detailed our scarcity mindset and reaction to scarcity cues as early as 1795. And the topic is now an intense area of research for psychologists, anthropologists, neuroscientists, sociologists, economists, and biologists.

Today it’s well accepted that for most of human history, obeying the next scarcity cue and constantly craving and consuming more kept us alive. We evolved in harsh environments that had one thing in common: they were worlds of less, of scarcity.

Things critical to our survival like food, information, influence, possessions, time on earth, what we could do to feel good—and much more—were scarce, hard to find, and short-lived. The people who survived and passed on their genes chased more. They defaulted to overeating, amassing stuff and information, seeking influence over others and their environments, and pursuing pleasure and survival drives to excess.

Obeying these evolutionary cravings kept us alive and still makes sense for all species. Except one.

As humans figured out how to make things faster and cheaper during the Industrial Revolution, our environments of scarcity rapidly shifted to those of plenty. By the 1970s, the benefits of this revolution had spread to most people in developed countries. They’ve been rippling out across the globe ever since.

We now have an abundance—some might say an overload—of the things we’ve evolved to crave. Things like food (especially the salty, fatty, sugary variety), possessions (homes filled with online purchases), information (the internet), mood adjusters (drugs and entertainment), and influence (social media).

Yet we’re still programmed to think and act as if we don’t have enough. As if we’re still in those ancient times of scarcity. That three-pound bundle of nerves in our skull is always scanning the background, picking up and prioritizing scarcity cues and pushing us to consume more.

We’re still compelled to eat more food than our bodies need. To impulsively search for more information. To buy more unnecessary stuff. To jockey for more influence over others. To do what we can to get another fleeting hit of pleasure. To fixate on getting what we don’t have rather than using and enjoying what we do have. We have a scarcity brain.

The science shows that our scarcity brain doesn’t always make sense in our modern world of abundance. It now often works against us, and outside forces are exploiting it to influence our decisions. It’s at the root of the counterproductive behaviors we can’t seem to shake. The habits that put a hard brake on improving our physical and mental health, happiness, and ability to reach our full potential. Aren’t addiction, obesity, anxiety, chronic diseases, debt, environmental destruction, political dispute, war, and more all driven by our craving for . . . more?

Humanity has experienced big scarcity cues before. But the Covid-19 pandemic occurred at a strange moment. A time when technology has accelerated to deliver abundant access to everything we’re built to crave, while also giving corporations unprecedented insight into exactly how they can leverage our scarcity brain to bend our behavior. Especially those behaviors we can repeat over and over and over in rapid succession—eventually to our detriment. It’s as if there’s some larger behavior pattern at play . . . almost like a scarcity loop. I even started calling this pattern I noticed a “scarcity loop.” And it seemed to be the serial killer of moderation.

We may be out of the pandemic, but the wave of craving and consumption it caused hasn’t subsided. We’ve always been moving toward more. And much smaller scarcity cues have always subtly steered our everyday lives. They’ve pushed us into that scarcity loop behavior pattern of quick repeat consumption in even the best of times.

And that’s why I was in this police compound in Baghdad. I suspected that the rise of that new drug Captagon in this treacherous city held implications for the rest of us. It could help us understand what happens when our scarcity brain meets a sudden abundance of a substance that can push us into a scarcity loop—satisfying us in the short term but hurting us in the long run. And from there, I could begin to unpack what we can do about all sorts of counterproductive behaviors.

Iraq was just one place I had to go. My desire to understand scarcity brain and find solutions for it led me on a two-year-long, forty-thousand-mile journey. Besides Baghdad, I traveled to the jungles of Bolivia, a monastery in the mountains of New Mexico, labs across the country, the backcountry of Montana, and even (sort of) outer space.

I wanted to understand our scarcity brain and the scarcity loop and meet innovators who have found a way out of it. These people understand the downsides of more. But they also realize there is something profoundly wrong with how we try to solve many of our modern problems.

If and when we realize that overconsumption is causing our problems, we’re often told the solution is to simply shoot for less. Eat less food to lose weight. Buy less stuff or throw out excess stuff to spark joy. Spend less time on our screens to be happier. Do less work to avoid anxiety and burnout. Spend less money to fix our finances or overhaul our business.

But less, I’d uncover, comes with its own set of problems. And some robust new research shows that blindly aiming for less can change us for the worse. There are even times we should lean into excess.

The people I met on my journey are asking the more profound and challenging questions. But their efforts are revealing the answers that work. They’ve found that permanent change and lasting satisfaction lie in finding enough. Not too much. Not too little. Some have even flipped the scarcity loop to an “abundance loop,” using the loop to do more of what helps us.

Colonel Mohammed Abdullah’s office door swung open. The room fell silent. Out stepped the colonel himself.

“Where is the American?” he asked. Every head turned my way.
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The Scarcity Loop

Long before Iraq, my journey started in my hometown of Las Vegas, a town that is to scarcity brain what Vatican City is to Catholicism. Few places better condense our modern ability to consume into one spot.

But of everything this city offers, nothing seems to trigger scarcity brain more than slot machines. Las Vegas wasn’t built on winners. It was built on spinning reels encased in pinging, dinging, flashing cabinets that people play over and over and over—eventually to their detriment. Which explains why the machines are everywhere.

The casinos on the Las Vegas Strip are, unsurprisingly, vast labyrinths of them. But slot machines are also in our gas stations, grocery stores, bars, restaurants, and airport terminals. And people play these slot machines at all hours of the day, for hours at a time. They play at grocery stores at 6:00 a.m. The local diner at lunch or dinnertime. And I once saw a guy post up at a slot machine at a 7-Eleven and have a pizza delivered.

I asked the cashier if that was normal. “Are you kidding?” he said. “We have regulars.”

But Las Vegas isn’t the only place filled with people who are regularly irregular. Thirty-four states allow slot machines. And like Nevada, many of those states allow the machines beyond casinos—in all sorts of nooks and crannies of everyday life. And they’re cash cows anywhere we put them.

The machines make more than $30 billion each year in the United States alone, or about $100 per American per year. It’s more than we spend on movies, books, and music combined. And the figure rises about 10 percent every year.

I wanted to understand why. Why are the machines so uniquely captivating? Think: letting your perishables spoil because you got sucked into playing a slot machine called Kitty Glitter at the grocery store at 8:00 a.m. on a Tuesday.

I started by calling a handful of researchers who study problem gambling.

This was a dead end. Real dead.

The researchers accused casinos of using strange, near-subversive methods to lead us to gamble more. We’ve all probably heard of some of these. For example, one scientist told me casinos remove the clocks so we lose track of time while playing. Another PhD-holding antigambling researcher told me, “Casinos never want to have ninety-degree angles.” The argument was that right angles supposedly force us to activate the rational, decision-making part of our brain. “Right angles throw you up against yourself as a decision-making person, which could slow down your rate of gambling on the machine,” that researcher said. Yet another explained that casino slot machine music plays only in the pleasing key of C, which is said to relax us and, in turn, relax our wallets. All of those claims had even been reported widely in media outlets like the Atlantic and the New York Times.

But nothing added up.

A bit of common sense and a few visits to casinos proved that these assertions were either myths or standard business practices. For example, no, casinos don’t display clocks on every wall. But neither does, say, your local Costco or Macy’s or Home Depot. Most businesses don’t hang clocks everywhere, I assume, because human beings wear wristwatches and own cell phones.

And when I visited some of Las Vegas’s most profitable casinos, I found right angles everywhere. I mean everywhere. For hell’s sake, slot machine screens are square. Some areas of casinos looked as if a cubist designed them.

I even contacted Peter Inouye, a slot machine audio composer. “I can confirm that I don’t always use the key of C,” he told me. He writes his slot jingles in all keys.

But most mysterious was one other thing that didn’t add up. Most of those myths about the “subversive tricks” casinos use to get us to play slot machines had been floating around since at least the 1960s. Yet slot machine gaming was unpopular back then. Not only were slot machines not in gas stations or supermarkets; they were hardly on casino floors.

Then, around 1980, slot machines spread like a virus. They overwhelmed casino floors and went from earning little money to making up to 85 percent of casino revenues.

Perhaps it was thanks to all those right angles I saw in the casinos, but I had an aha moment of rationality. Instead of talking to people who want us all to stop gambling, I needed to speak to people who want us to start gambling. I had to do what always takes a journalist to the best answers. I had to follow the money.

This led me to a curious casino just fifteen minutes from my home.

It was the newest and most cutting-edge casino in town. It had the most entrancing slot machines, swankiest tables, cushiest hotel rooms, and finest restaurants the gambling industry could offer.

But here’s the thing: Most casinos will do anything to get you in the door. At this one—not unlike a Baghdad police station—you’re not welcome.

Black Fire Innovation rises like a giant Rubik’s cube near the edge of the Mojave Desert in Las Vegas. The building is 110,000 square feet and four stories—all square windows and clean modern lines. It’s a few minutes from the red rock and cacti of the open desert. But the wildland tames into pavement, and from there all roads lead to the heart of town.

From the expansive glass windows of Robert Rippee’s office, I could see it: the Las Vegas Strip. The desert sun’s unrelenting rays were beaming from its casino resorts. Cathedrals of consumption all dressed in neon and lining 4.2 miles of Las Vegas Boulevard.

Rippee was sitting at his desk, back straight. Advanced degrees hung from his office walls. But the man was not the type of dorky, PhD-wielding academic I expected. Clear designer glasses framed his face, and Buddhist prayer beads wrapped his wrist. He had a triathlete’s build, with a flawlessly trimmed salt-and-pepper beard and tailored clothing.

This sophisticated air comes from the years he spent as an executive at one of the largest and most profitable casinos on the Las Vegas Strip. The job required analyzing human behavior data and then making decisions that altered the actions of millions of visitors. He pivoted into academia in his fifties to study the topic formally. Rippee wanted to understand, deeply, what makes us tick.

Half a decade before our meeting, Rippee was having lunch with an executive at Caesars, one of the world’s largest casino companies. Caesars owns over fifty sprawling casino properties around the United States, where gamblers spend $10 billion a year. This executive was complaining about a particular problem.

Caesars was buying all sorts of new technologies it was told would improve its bottom line. For example, a slot machine with a new video-game-like feature that would compel people to play longer. Or an AI-powered data tracker that created detailed profiles of individual guests based on how they bet, ate, drank, and shopped and then generated cues that led them to spend more money in the casino.

But Caesars would have no clue if the new technology worked until it had spent millions of dollars putting it to use. It was the casino’s own sort of gamble. And in this case, the house was losing.

So what if, Rippee proposed, Caesars partnered with the University of Nevada, Las Vegas? That’s where Rippee and teams of other scientists study how technology affects human behavior in casinos. UNLV and its various research wings are like Harvard meets Cambridge meets Area 51 for shaping human decisions on the Las Vegas Strip and beyond.

They know what works. And it has little to do with geometry or musical notes.

What if they created a casino laboratory? What if they built a casino but used it entirely for research? Create a real casino, but fill it with a bunch of PhDs, brilliant tech minds, and study participants. It could be a place to test games and how people bet after obvious versus subliminal cues. Or investigate how the tiniest tweaks to a slot machine trigger us to do one thing or another. It could be an incubator where people with the next big idea could collaborate, find venture capital funding, and access the minds of brilliant scientists and industry insiders.

The result is this place. Black Fire Innovation. A sort of twilight zone of casinos.

“We’re a giant lab that emulates a casino resort on the Las Vegas Strip,” Rippee said. “A place where we can explore new technologies, behavioral changes, and more. We’ve emulated the entire integrated casino resort. From hotel rooms to food and beverage, to entertainment, to the gambling, and even the retail and signage.”

Rippee told me this as we walked out of his office and into what was effectively a casino. Except there was no smoking and more scientific devices and people with advanced degrees.

“This area emulates a sports book,” he said. Multiple betting windows and kiosks lined a wall. Dark gray overstuffed leather chairs faced a gigantic, credit-card-thin screen broadcasting a Twins-Yankees game. Flanking it were smaller screens across which scrolled the day’s sports wagering lines. Astros -190 over the Rangers. Red Sox -125 against the Mariners. Mets even against the Cardinals.

We then walked toward a lineup of green-felt tables encased in dark hardwood and leather. Black and red rich leather chairs surrounded them. “These are traditional table games where we can test new games, technologies, and track behaviors,” he said.

Rippee then pointed to a round machine surrounded by six chairs with a big screen rising from its middle. “We have electronic table games too,” he said. At those, gamblers in the studies bet at individual screens as a virtual dealer on the larger center screen shuffles cards or spins a roulette wheel. You better believe the A.I. revolution hasn’t been lost on the gaming industry.

Rippee then motioned to a hallway in the far corner of the room. It ended in two side-by-side doors, each with a key-card entry. “That leads to two hotel rooms,” he said. Nearby was a big open kitchen. Beyond it was a cocktail bar. Then a coffee bar. In those places, researchers can test how every detail of the casino’s rooms, food, and drink feed back into a guest’s entire experience.

The tour continued. He pointed at walls consumed by video screens blasting test advertisements. Then at an interactive smart mirror designed to guide gamblers to critical points in the casino. Then at “a digital lounge for tech experimentation,” he said. “And over there is an e-sports arena.

“So the overall idea,” Rippee told me, “is that we can bring in a bunch of people and expose them to different scenarios. And then we can go back and measure their expectations and behavior. From there we can get some insight into how behavior changes as we advance technology.

“And this is all possible,” he continued, “because we have seventy-three-plus companies who partner with us to provide cash or equipment.” Caesars is the leading partner. But tech and gaming giants like Adobe, Intel, LG, Hewlett-Packard, Panasonic, Zoom, Boyd Gaming, and DraftKings are also financially vested.

Las Vegas casinos are not the Mob-run joints they once were. They’re now living research labs and testing sites. Vast human behavior data banks. This is why, before the builders brought craps tables and roulette wheels into this place, they installed its brain: a supercomputing data mainframe. Rippee motioned to it.

The mainframe lived in an air-conditioned glass room and was the size of four refrigerators. It hummed, breathed. Multicolored wires emerged from it. They were all bundled together and crawling up the wall like veins, eventually disappearing into the ceiling.

Like the data mainframes in casinos across Las Vegas, the one here snakes its tentacles into every occurrence. What happens in Vegas no longer stays in Vegas. Every human action and its ensuing chain of reactions converges into the cloud, where it gets poked, prodded, and overanalyzed.

Rippee then led me to a final feature of this place. What I came here to understand. A workhorse for understanding the past, present, and future of human behavior. A metaphor for a new era of humanity where we’re being pushed into behaviors we quickly repeat, and repeat, and repeat. For reasons we may not fully understand.

“Here are the slot machines,” he said. They lined a wall. Their chrome cases glinted, and their screens all pulsed. “But I want you to speak to someone else about these,” said Rippee. “His name is Daniel Sahl.”

The people transforming humanity are no longer the oil barons of the early twentieth century. Or the Wall Street moguls of the 1980s.

They’re people like Daniel Sahl. Mathy types who also “understand what’ll engage people,” as he put it. Sahl was wearing jeans and a track jacket that covered a T-shirt stamped with the Pizza Planet logo from the movie Toy Story. He could have used a haircut. He never made eye contact as he passed slot machines and card, craps, and roulette tables while walking toward me through his laboratory.

To understand why we are being pushed so deeply and rapidly into more, you need to understand the mechanics of the scarcity loop. And there’s no better way to do that than by unraveling a peculiar shift that occurred in the slot machine industry around 1980. It amplified the scarcity loop and took it mainstream. Which brought me to the Center for Gaming Innovation.

The Center for Gaming Innovation is part of Black Fire Innovation. It started in 2013, when Sahl was a PhD student investigating how to apply video game theories to slot machines. It was a far-out theory at the time, but Sahl had a knack for dreaming up casino games that compelled people to play in rapid succession. Just two years later, UNLV gave Sahl the lab.

Games created in Sahl’s lab have raked in untold amounts of money. Millions of dollars have made their way back to the lab. “We’ve got nearly thirty patents and counting. We’ve sold over thirty games to casinos around the world,” Sahl told me after we sat at a semicircular card table in the lab. “And that money all goes back to the center and students. It’s not often you can take a class, come up with an idea in it, and six months later get a check for an entire year’s tuition.”

And the lab’s graduates don’t just end up working for the world’s biggest casinos, slot machine manufacturers, and mobile betting apps. They, too, follow the money. They’re developing new behavior-modification technologies for U.S. military contractors, law enforcement, tech start-ups, and massive online retailers. Suppose you can design a game that is so engaging a person will play it hundreds of times in a row despite knowing they’re likely to lose money. In that case, you can design products that compel people to repeat all sorts of other behaviors, too. These graduates are the future farmers of the scarcity mindset.

Through the 1970s, casino executives ignored slot machines and shoved them in corners. The 70s-era Las Vegas casino executive Charles Hirsch called slot machines “toys to occupy and amuse the friends and family of the casino’s real customers—the card or dice players.”

Card and dice games made ten times more money for casinos back then. Gamblers favored those games because they were loud, sexy, and exhilarating. Plus those “table games” allowed gamblers to experience the thrill of a win nearly half the time. Players had a 40 to 49 percent chance of winning any given game.

Slot machines, on the other hand, were boring. So few people played them. The machines were cumbersome, quiet, analog contraptions. Gamblers sat alone in silence pulling a handle and watching ugly steel reels spin. Then clunk, clunk, clunk—the reels would land. And the gambler would probably lose.

That was the biggest problem. Gamblers could bet only a single row of symbols each game. So to win, the gambler needed the right symbols to line up perfectly in the row down the middle. This happened rarely: only 3 percent of all slot machine plays won.

Common sense dictates we will quickly stop doing something if it gets us nothing. A century of psychological research also backs this up. For example, if we turn the key to our car and the engine doesn’t start, we might turn the key a handful more times. But if nothing happens, we’re not going to keep turning and turning the key. We’ll give up and open the hood or call a tow truck.

Psychologists call this stopping of unrewarding behavior “extinction.” It’s apparent in every animal we’ve studied. And when it came to causing extinction, the slot machines of the era were like the comet that killed the dinosaurs. They were so good at causing extinction that many didn’t even have chairs. Few people played them long enough to need to sit.

Then came a man named Si Redd. This was around 1980. Redd, born in 1911, was the son of a dirt-poor Mississippi sharecropper. Growing up in the Great Depression had altered his psyche. It branded him with an unrelenting drive and energy that he focused entirely on getting rich. At just eighteen, he began building an empire of pinball machines and jukeboxes across the South and Northeast. Redd was so successful that by the end of the 1950s the Mafia made him a raw deal: sell us your business or we’ll kill you.

So he took his talents to Las Vegas. Redd rolled around Vegas in maroon polyester suits, saucer-sized sunglasses, and bolo ties studded with golf-ball-sized chunks of turquoise. Cowboy meets Rat Pack. Old-school Vegas.

In the late 1970s, Redd noticed that the new Atari video game system was holding kids’ attention for hours. Which to him was silly—because when these kids won a video game, they got nothing tangible for it. But it gave him an idea.

Redd understood the psychology of extinction. He knew that experiencing too many losses in a row is no fun. Gambling is far more exciting when we’re winning—even if those wins are small.

He wondered, could he digitize slot machines? Instead of having those clunky physical analog reels that offered just one row of symbols to bet on and terrible odds, Redd began manufacturing slot machines with screens. This meant that when gamblers played the game, it would trigger a computer and the “reels” would appear spinning on a screen.

Screens opened up a world of betting and winning possibilities. Redd had the machines programmed so players could bet on more than just one row, or line, of symbols per game. Some machines allowed gamblers to bet on a hundred lines of symbols in a single game. Imagine all kinds of wonkily shaped lines running across a five-by-five grid of symbols. Straight lines, downward-angled lines, upward-angled lines, V-shaped lines, M-shaped lines, and on and on. And any of them could win.

By betting even a penny or nickel on each of the ten, twenty, forty, or even hundred different lines every game, gamblers were more likely to win something on a line or two. The odds of winning on any single slot machine play spiked to around 45 percent.

It could be a big win. But far more often it was less money than the original bet. For example, a gambler might bet $1 and “win” 50 cents.

Framing this as a “win” might seem odd. Totally dumb, even. But science going back to the 1950s confirms Redd knew something fundamental about human behavior. He understood that the human brain doesn’t experience that result as losing 50 cents. It tends to ignore the dollar invested and perceives this as winning 50 cents. Casinos call winning less than we bet “losses disguised as wins.”

And researchers in Norway recently discovered that our brains respond to these “losses disguised as wins” as small wins rather than small losses. They lead us to play longer and spend more money because they maintain hope, suspense, and excitement.

Once he’d leveraged this brain quirk, Redd strengthened it by stealing a play from basic psychology textbooks. He made the machines near epilepsy inducing. Digital machines allowed Redd to add loud and upbeat sounds, bright flashing lights, and entertaining on-screen graphics. He programmed the machines to emit those exciting noises and lights and graphics for both true “wins” and “losses disguised as wins.” Psychologists call what happened next conditioning. Just as Pavlov’s dogs salivated at the sound of a bell, humans began associating the machine’s fantastic reactions with not only big, true wins but also losses disguised as wins.

To understand this shift, let’s say we were to play both an old machine and one of Redd’s machines. Pretend we have $10 and bet $1 each game. Here’s what it would be like.


The Old Machines

Game play: Lose, lose, lose, lose, lose, lose, lose, lose, win $2, lose, lose, lose, lose.

Net result: Lose $10.

Total time playing: One minute.

Excitement and likelihood of playing again: We’d rather have a root canal.

Redd’s Machines

Game play: Lose, win $.50, win $.80, win $1.50, lose, win $.40, lose, win $.80, win $.25, lose, lose, win $4.00, lose, win $.50, win $6.00, lose, lose, win $.20, lose, lose, and so on until . . .

Net result: Lose $10.

Total time playing: Fifteen minutes.

Excitement and likelihood of playing again: Can I borrow $10?



Slots shifted from a fast, dull burn into a long, slow, captivating, fun-as-hell smolder. One that kept us coming back. Sometimes we’d even walk away with more money than we started with.

To non-gamers, playing through losses disguised as wins can seem irrational. But it’s textbook human behavior. Let’s return to the example of our crappy car. Pretend we turn the key to our car, and nothing happens. So we turn the key again. Nothing. But when we turn the key a third time, the engine cranks and putters for a second, making sounds as if it were going to turn on. Then it goes silent and doesn’t come to life. With this “loss disguised as a win” we will, of course, immediately turn the key again. We will sit there turning the key so long as the engine gives us signs of life. It’s the stringing together of too many failed attempts that prompts us to open the hood or call the tow truck. A finicky engine keeps our attention longer than a dead one.

By making “wins” frequent and adding dazzling lights and sounds and graphics, Redd solved the machines’ boredom problem.

But he had one more problem to solve. People didn’t realize his new slot machines were so fun. People still thought slot machines were dull one-armed bandits. Redd needed to entice the masses.

Screens and digitization allowed him to solve that problem in the same way we solve many issues. He threw money at it.

The jackpot odds of the old machines were determined by the number of symbols engineers could fit on a reel. Those jackpots were nice—maybe $500 to $1,000. But any schlub could more easily win that much money if he had $100 and got lucky on a few games of blackjack or roulette.

Digital machines could be programmed with any odds Redd wanted. Say, 1 in 250,000 odds for a jackpot. This allowed him to offer bigger payouts. The average jackpots of the new machines swelled into the five- and six-figure range. Redd even connected machines from across the entire state of Nevada and pooled their money to offer multimillion-dollar jackpots. He called these “wide-area progressive jackpots.” They were like the Powerball lottery of slot machines.

This opportunity to win a life-changing jackpot by betting just a dollar or two enticed the masses to try slot machines. Sort of like how when the Powerball jackpot reaches nine figures, your local gas station has a line of people out the door all scrambling to buy lottery tickets.

More people tried slot machines. And once they did, they had fun and kept playing. Slot players knew they’d win soon. But how soon? And how much would they win? Would their dollar bet get them 40 cents? Or would it win them $40 million, as it did for a twenty-five-year-old software developer who won as much on one of Redd’s wide-area progressive slots in a Las Vegas casino in 2003?

Redd didn’t stop there. He was always looking for the next tweak that got more people playing more. Those cumbersome handles on slot machines could make playing feel like manual labor. So he got rid of them and added Spin buttons. The man didn’t care about your tired arm, but he did care about his bottom line. Spin buttons let gamblers play the next game quicker. The average player went from playing three hundred games an hour to nine hundred.

Redd’s machines took off. People clamored to play them. Casino executives increased the number of slot machines on their gaming floors fivefold. They redesigned casino floors to put slot machines front and center. Executives even had to order thousands of chairs because slot players were gaming for hours and needed to sit.

Everyone got rich. Except you, me, and anyone else playing the machines.

Redd’s slot machine revolution was one of those fundamental shifts that occur once in a century. Like when Netflix began allowing customers to stream their movies instead of mailing them back and forth in the form of DVDs, altering how we consume TV and video forever. Or when Amazon thought to sell more than just books and changed how we shop.

Redd had by instinct tapped into a powerful quirk in the human mind. The behaviors we do in rapid succession—from gambling to overeating to overbuying to binge-watching to binge drinking and so much more—are powered by a “scarcity loop.” It has three parts.


Opportunity—> Unpredictable Rewards—> Quick Repeatability



This loop is the ultimate trigger of the scarcity mindset. What Redd uncovered is near-compulsive repeat consumption. No matter the behavior, the more we have the opportunity and desire to quickly repeat it, the greater its effect on us.

His hunch for how the scarcity mindset works and what sets it off increased slot machines’ revenues tenfold and rendered table games a sideshow.

Right now, new generations of behavior engineers like Sahl are refining Redd’s work. They’re using a century’s worth of psychological research and casino data to optimize the scarcity loop to make games even more compelling. All to sharpen the slight house edge.

Once Sahl had covered the success of the lab, he wanted to talk about math. This was his comfort zone.

“Every casino game returns an average of 87 to 98 cents of every dollar a gambler wagers,” he told me. This gives casinos about 7 percent margins. That’s a relatively low amount. Profits rely on volume. Getting lots of people to play for a long time.

Enter the scarcity loop. Sahl began describing to me why slot machine gambling is so compelling. “So when the reels are spinning, what happens for the gambler is . . . ,” he said while staring at the table. Then he trailed off.

“Here, let me just show you,” Sahl said. He walked us to a machine. The game was called Scarab. Its theme centered on ancient Egypt. The screen displayed decorated symbols resembling ancient Egyptian hieroglyphs. Sahl began jabbing at the machine’s Spin button.

The reels on the machine’s screen rolled while it projected a barrage of sounds and shimmering gold highlights, focusing our attention on the valuable symbols. Sahl then began a primer on slot machines and their powerful use of the scarcity loop.


1.Opportunity

The first part of the scarcity loop is opportunity. An opportunity to get something of value that improves our life.

But this opportunity comes with risk. We might get something valuable. For example, money, possessions, food, or even status. But we also might not—or we could even lose it.

“Gambling is so compelling because there is quantifiable risk associated with the reward,” Sahl told me. “It’s not just possible to win. It’s also possible to lose something that is actually valuable across society. Money is tangible. The risks and opportunities are clear.”

Research conducted at Columbia University backs his claim. The scientists discovered that the more an event could lead to a clear reward or loss—for example, winning a jackpot or learning the results of a medical diagnosis—the more we enter a trancelike state of fixation as we wait for the outcome.

2.Unpredictable Rewards

The second phase of the scarcity loop is unpredictable rewards. The rewards of everyday actions are predictable. If we have an itch and we scratch the itch, we know the itch will be relieved. The reward, the itch going away, is predictable.

But decades of research show that these predictable rewards can be dull.

Unpredictable rewards, on the other hand, are not. If we know we’ll receive a reward but aren’t sure when, we get sucked in. We experience a sort of exciting, suspenseful anxiety as we wait to see whether this occasion will deliver the good stuff. Our brains hone in on unpredictability. They naturally suppress systems that take in other information, and we fixate on whatever is unpredictable. One study found that unpredictable rewards “tap into fundamental aspects of human cognition and emotion.”



Between spins, Sahl was explaining the details on this second phase of the scarcity loop. His attention would shift to me just often enough to remind me he wasn’t entirely ignoring me in favor of playing the game. “The key to gambling is that you’re anticipating a reward,” he said. “You know you’ll probably get a reward eventually, but you don’t know when or exactly what it will be.”

Sahl hit the Spin button again. “With this spin,” he said as the wheels rolled and began to set, “are we going to be disappointed? Or are we going to be happy? And will we be just kind of happy or will we be really, really happy? That’s what’s exciting. The result of a spin could result in nothing. Or it could be life changing.”

And there are, Sahl told me, other ways he dials up the anticipation of unpredictable rewards. He masterfully engineers how a potential win unfolds.

Recall that everyday behaviors occur the same way every time, like our example of scratching an itch. Slot machines change that dynamic.

He hit the Scarab machine’s Spin button. Its five reels began to roll. Reels one, two, and three all landed showing symbols that indicated the beginnings of a winning combination. “So right now, we’ll get a big win if the final two reels stop on the right symbols,” he said. “But as a game designer, I don’t want those final two reels to go through the standard motions and stop quickly, at the same rate they would if the first three reels were losers. I want to extend this potentially winning experience.”

The two remaining reels kept spinning much longer than usual. Shimmering white light outlined the fourth reel, lighting up our faces as it spun and emitted a fantastic, mysterious song on theme with ancient Egypt.

Truth be told, I was captivated. My face surely looked as if I were getting beamed up by some martian mother ship. I was only half paying attention as Sahl said something like “so what is happening now is that this is dialing up the suspense and holding us in the moment longer and more intensely.”

These moments when we wait to learn the outcome of an unpredictable reward are, in fact, so exciting that Stanford neuroscientists discovered that they become rewarding in and of themselves. The brain’s excitement and reward circuitry react strongest during these moments where we’re waiting to find out if we got the reward.

The fourth reel landed. We were still on track for a win. The music continued and the light shifted to circle the fifth reel, which spun and spun.

“Damn it!” I shouted, surprising myself as the final reel landed. We didn’t get the symbol that would have brought us a big win.

“Nope, we didn’t win,” said Sahl, nonreactive to my outburst. “You realize we’re not playing with real money, right?”

I just smiled and shrugged. A win’s a win. Sahl continued: “See . . . we almost won, but we lost.” The engine, despite all noises to the contrary, sputtered out.

“Casinos call what just happened a near miss,” Sahl explained. “And near misses are key. They appear in all games, but they’re critical in slot machines. They provide entertainment, excitement, and stimulation and compel people to play again quickly. But in slot machines, losses are mathematically far more likely to occur than wins, so you have fun, but the house doesn’t have to pay you anything.”

The idea that a near miss would lead us to play again immediately is another one of those things that seems weird but isn’t. Psychologists have been observing it for decades. They can even plot it on graphs. Let’s say we do something and expect something to happen. If that “something” doesn’t happen, we immediately repeat the behavior. Fast and hard. For example, we hit an elevator button. If the button doesn’t light up, we’ll quickly jab at the button a bunch of times in a row. Another example: A child says “Mom” and gets ignored. He’ll follow that up with “Mom. Mom. MOM, MOM, MOM, MOM . . .”

Slot machine engineers lean on elegant math that results in constant near misses, causing people to play again faster. Teams of scientists in Israel and Canada discovered that frequent near misses—the same amount we see in modern slot machines—lead people to gamble about 33 percent longer. The scientists wrote that near misses “invigorate play,” because our brains register these near misses similarly to wins. As Sahl said, the near misses become fun and rewarding in and of themselves
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