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FOREWORD


Our lives largely consist of decisions. We choose what time to set our alarm clocks, what to eat for breakfast, whether to take the car or public transport to work, which store to shop at and what to buy for dinner, and what to read or watch before we fall asleep.


This has always been the case, but post-war Sweden has been marked by an ever-increasing array of choices. As recently as the 1980s, we had just two TV channels to choose from, and the selection in grocery stores was equally limited. Back then, gold watches given as rewards for long and faithful service were still a reality, because employees actually stayed with the same employer for 25 years. Since then, Per Albin Hansson’s ‘folkhem’ (the people’s home welfare model) — which emphasised security over freedom of choice — has gradually dissolved, and along with it, we’ve gained an increasing number of options. For everything.


With cable TV, free movement of labour, and — most significantly — the internet, almost overnight, the range of options, access to information, and possibilities became virtually limitless.


Wonderful! (one might think) but what about our actual freedom of choice? It’s tempting to believe that more options make it easier to find what suits us specifically, or that specialised news sources give us access to more nuanced information. But do more choices really mean greater freedom of choice? And perhaps more importantly: Are you really the one controlling your decisions? We, the authors, would argue that even though there are now many more alternatives, we have never been more controlled – both by external forces and by our own preconceptions.


We occasionally hear that about half of our daily decisions are made on autopilot, but that’s not the same as having full control over the remaining 50 percent. And it certainly doesn’t mean that the first 50 percent became habits by chance. In the first part of this book, we provide some background on how our reward-driven brain functions when making decisions and explain the origins of behavioural economics — a cross-disciplinary field where, primarily, psychologists and economists study what drives human decision making.


As far back as several hundred years before our era, the ancient Greek philosophers discussed humans as complex beings whose desires led them astray. Despite this, economists have long based their work on a highly simplified view of human nature, where humans are rational and utility-maximising creatures. They have assumed that we act in ways that benefit ourselves, and while we occasionally make logical mistakes, these are exceptions rather than the rule.


In one sense, these are reasonable conclusions to draw, since economic research has traditionally been based on observations. Researchers have looked at data related to how people behave and have used it to draw conclusions. This approach, however, differs quite markedly from how many other scientific disciplines function, where hypotheses are tested through isolated experiments conducted without (or at least adjusted for) preconceptions.


Retailers, and marketers in particular, have long been sceptical of the notion that humans are primarily rational beings resistant to influence. Even when they didn’t have formal names for the human quirks and weaknesses they were exploiting, they were keenly aware of them. Sale prices, limited editions and loss-leaders are just a few examples of tactics that motivate us, as consumers, to act irrationally, and marketers have, as noted, shown considerable skill in exploiting them. These tactics have never been deployed more extensively than they are right now.


In some ways, this is a result of what has come to be known as the attention economy. This economy consists of advertising-funded digital services (Facebook and Google are two obvious examples, but today’s list is endless), which sustain themselves by capturing and maintaining the public’s attention, thereby maximising ad views and clicks. These companies and their data-driven methods have been central to the development of behavioural economics as a field and have accelerated its pace enormously. When attention becomes a key metric, it’s hardly surprising that psychology has become a crucial piece of the puzzle. The companies and their researchers haven’t kept this information to themselves. As our human weaknesses have been studied, documented and named, this research has also been made accessible.


All of this has led to a surge in behavioural economics. Over recent decades, the field has gained a legitimacy it previously lacked, and today — after both psychologist Daniel Kahneman and economist Richard Thaler were awarded the Nobel Prize in Economics (or, to be precise, ‘The Sveriges Riksbank Prize in Economic Sciences in Memory of Alfred Nobel’) for their contributions to the field — every marketer who is worth their salt knows what we mean when we talk about systematic thinking errors. Of course, you will understand this too after reading this book. A Google search for ‘anchoring bias in marketing’ (anchoring being one of many psychological phenomena presented in this book) yields hundreds of thousands of hits, and the field’s de facto bible – Daniel Kahneman’s book Thinking, Fast and Slow — has sold millions of copies. Using psychology has simply become routine in marketing, naturally for better or worse.


When we’re out giving lectures on behavioural economics or behaviour design (the practical application of these techniques and the title of our first book), we occasionally face the question of whether this is just another way to manipulate people.


This is not the case. Behaviour design, much like graphic design or product design, isn’t about tricking people into doing things they don’t want to do. It is, however, a powerful tool to employ, as it offers a deeper understanding of how people actually function. It provides insight into what increases or decreases the likelihood of a particular behaviour being performed.


This is not to say that these effects cannot be used to deceive people, but that the choice lies with those who design products or services, not with the behaviour design itself. A morally sound company will use these tools to make things easier for you as a customer, while a company with a questionable moral compass will certainly try to use these techniques to exploit you. For precisely this reason, we have no hesitation in sharing these tricks with you, the consumer: We have no problem with people seeing through the ‘traps’ that lead them to eat more healthily or make their mobile apps easier to use. We have even less of an issue with helping people recognise when they’re being deceived. This is the aim of the book’s second part: to help you as a reader understand how these decision traps are applied in practice, through real-world studies and examples.


The fact that you’re holding this book in your hands might be a sign that recent yearly Black Friday frenzies have left you feeling stressed with your inbox full of offers that you absolutely can’t miss. Perhaps you’re weak for items that stores place near their tills, even though you know they’re loss-leaders you’d never buy if they were tucked away deep inside the store?


You’re probably not alone in sensing that the game is rigged, even if you can’t quite put your finger on how. With this book, we aim to change that. By understanding the forces at play, it will become easier to see through the decision traps that marketers use, and learn how to distinguish good choices from bad ones. In the book’s final section, we explain which forces are working in your favour and what the law does to regulate decision traps in our time. Not least, the book’s final section also provides a series of practical advice on how you can avoid these traps and start making your own decisions.


Only those who can make their own choices are truly free.


•


We begin our story in Las Vegas, a city that has been, to put it mildly, at the cutting edge when it comes to capturing and holding onto its visitors through, more or less, questionable tactics. The point of this introduction isn’t to discourage you from visiting this entertainment hub, but rather to help you understand that using psychology to influence decisions is hardly new.


In the next part of the book, we’ll give you a fundamental overview of what drives human decision making. We’ll examine the brain from several angles to give you a solid understanding of why decision traps actually work.


If you’re eager to skip straight to Part Two to read about the traps being set for you, we certainly won’t stop you — but you’ll miss several rewards along the way.


In the book’s final section, we provide a guide to the actors working in your favour and, most importantly, we’ll present the antidote: tools to help you avoid these traps and make better, more conscious decisions.




IN OTHER WORDS:


PART 1 / THE PREY — LEARN WHY WE FUNCTION THE WAY WE DO.


PART 2 / THE TRAPS — LEARN MORE ABOUT THE FORCES STEERING YOUR CHOICES.


PART 3 / THE RESCUE — LEARN HOW TO DODGE THE TRAPS LAID FOR YOU.


WHERE WILL YOU BEGIN?
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We Are All Marionettes


Everyone knows Las Vegas. Even though it’s neither a capital city, nor a cultural heritage site or a transit hub, most people can conjure a clear image of what the city looks like. If we asked you to trace where these mental images come from, you’d probably struggle to identify a specific source — yet everyone knows Las Vegas.


Almost a hundred years would pass between Las Vegas getting its name and the start of the construction on the first of today’s hundred-plus casinos. The reason for building a city in the middle of the desert was the iconic Hoover Dam, the construction of which began in 1931. The dam project quickly swelled Las Vegas’s population from 5,000 to 25,000, with most new residents being dam workers.


As you’re probably aware, dam workers in 1930s USA were almost exclusively men. So here they were, almost 20,000 newly arrived men in a backwater nobody had heard of, right in the middle of the desert. What happened next was, sadly, not even the most cynical thing you’ll read about in this book.


With a desperate need for entertainment for these tens of thousands of single, male construction workers, a group of local entertainment entrepreneurs and a couple of mob bosses saw an opportunity.


The city quickly filled with casinos, bars, strip clubs, and other forms of entertainment that the group of opportunists deemed would complement the workers’ tough jobs. The politicians running the state of Nevada quickly realised that revenue from gambling would contribute enormously to the public treasury. Therefore, they made sure this type of enterprise could continue with as little political inference as possible.


This tradition continues to this day — Nevada remains the only USA state in which prostitution is legal.


We have chosen to begin our story in Las Vegas because the evolution of the city’s casinos offers a perfect case study of an arms race during which psychology was, and still is, a primary weapon. The prize, naturally, was people’s money — but perhaps even more so their attention, because whoever achieves the latter usually claims the former. Las Vegas is an attention economy — a marketplace in which the victor is whoever best captures and retains the gaze of visitors.


The Nevada Gaming Control Board has been quite generous with casino operating licences ever since the first casino opened in the early 1930s. Since most casinos essentially offer the same selection of games (roulette, blackjack and slot machines, etc), casino owners had to devise other ways to capture players’ attention — and their hard-earned dollars.


One familiar strategy familiar is booking resident headliners such as Elton John, Britney Spears, or Céline Dion at their hotels. Sure, the revenue from these almost-daily concerts matters, but even more important is the income from concert-goers trying their luck at the tables.


Star performers, authors, and guest appearances by celebrity chefs are all well and good, but the most spectacular arms race that’s been ongoing in Vegas since the 1930s has been of a far less visible — yet far more effective — nature. After all, getting someone into a casino isn’t enough; to maximise returns, you need to keep visitors there as long as possible. As we all know, the odds favour the casino, or ‘house’ (in roulette, for instance, the house has a 5.26 percent advantage over the player), so the longer you play, the greater the risk that you’ll lose.


The owners of the Flamingo casino realised that by removing all clocks from the walls, guests wouldn’t know how long they’d been gambling. This trick worked, and all other casinos soon followed suit.


Shortly after came the next innovation: ‘Daylight tells us how long we’ve been in a room — let’s get rid of the windows’. Subsequently, windows were removed from the gaming floors in every casino. This approach has continued since the 1930s. That’s why most casinos offer their players free drinks, why it’s practically impossible to find your way out, and why many Las Vegas streets lack crossings. Instead of crossing at street level, in many areas one must go underground,which, conveniently, means walking through a casino.


In the late 1980s, Las Vegas underwent a revolution that took this invisible experience design to an entirely new level. Previously, the majority of a casino’s revenue had come from classic analogue games such as roulette and blackjack — well-known, felt-topped table games. Slot machines were relegated to the casino’s inner reaches. With the advent of digital technology, the machines suddenly became more sophisticated and, thus, more central to the casino economy. According to a 2003 American Gaming Association report, 85 percent of the industry’s revenue came from these machines. The machines’ efficiency is best captured in a 1995 statement by Bob Stupak, CEO of the casino Las Vegas Stratosphere: “Whenever we add 50 more slot machines, I see 50 extra rat traps. You have to set a trap to catch a mouse. We must rake in as much money as we possibly can from our visitors.”


The shift in Las Vegas from felt-topped table games to digital slot machines opened up new methods to lure people to and keep them at the machines. For instance, when they discovered how lucrative the slot machines were, they placed comfortable chairs at each one. One manufacturer engineered the perfect screen tilt, allowing players to recline comfortably while playing the machines.


And speaking of slot machine evolution: The reason that the characteristic lever of the “one-armed bandit” was replaced by a less glamorous button was that it took less effort. This tiny reduction in friction was proven to increase people’s gambling interactions so the lever was consigned to the history books.


Unsurprisingly, not all visits to the gambling city end on a positive note. Far too many players end their stay in the city by taking their own lives. Hotels have installed locks on the windows so they can’t be opened — a measure known to have prevented some suicides. For the same reason, certain bridges boast high barriers.


Suicide frequency has also led the city to introduce its own discreet, anonymous “suicide ambulances”. Constantly seeing ambulances around was found to dampen guests’ gambling appetite. In addition, ambulances aren’t allowed to park at hotel entrances but are forced to use the staff entrance, even though this almost always complicates and delays the paramedics’ rescue efforts.


A PSYCHOLOGICAL CUSTOMER JOURNEY


Just like the arms race in Vegas, there’s a psychological arms race happening among companies, organisations and even government agencies. Of course, it’s no accident that the milk in your local supermarket is placed at the back of the store — but you probably figured that out already? And it’s hardly surprising that the most impulse-driven items, such as magazines and sweets, are often right next to the tills. But if we told you that certain products are only on the shelves to make you buy something else entirely, would you believe us?


If we start looking around — really looking — we will find decision traps everywhere.


The person working behind the counter in a café probably isn’t aware that they’re triggering the Zeigarnik effect when they stamp the first box on your loyalty card. They’ve probably never even thought about why these simple stamp cards actually work, much less on the mental ‘tension’ that the mark creates.


Russian psychologist Bluma Zeigarnik discovered this mental tension while studying how people handle unfinished tasks. Her thesis, which she later proved through several experiments, was that merely starting a task makes us more likely to complete it. Just as an unfinished work assignment can etch itself into your mind at the end of the day, something happens inside us when we get that first loyalty stamp.


The toy shop assistant is not likely thinking: “It’s time to trigger some anchoring effects” when they raise prices just before the post-Christmas sales to showcase seemingly generous discounts (while still selling items at their pre-sale prices). The assistant might not even be aware of how far these anchoring effects really reach. But Israeli psychologist Dan Ariely certainly does.


In one of his countless experiments, he arranged a mock auction with his students. He showed them a bottle of wine and told them an evocative story about its remarkable origin and taste. He then asked the students to use the last two digits of their National Insurance Number as the bottle’s initial price before starting the auction.


Despite everyone knowing that the original price was made up, it shifted their estimation of the wine’s value, and people with higher digits on their NI number bid, on average, 346 percent more than those with lower digits. This same effect explains why a crossed-out original price, whether genuine or not, influences our perception of how cheap the sale price really is.


The retail grocery sector has mastered the use of this psychology to influence customers’ buying behaviours. In an interview on the podcast Kapitalet, Johannes Cullberg, founder of Scandinavia’s largest organic food store Paradiset explained how major grocery chains systematically work to steer consumer behaviours. “What I learned at Lidl was that I can get you or anyone else to buy whatever I want, within certain limits, just by how I arrange products and how I price them.”


Cullberg explained that in the chicken refrigerator, we find a budget option at 29 kronor per kilo, and to its right the corn-fed chicken at 79 kronor per kilo. To the right of that, there should be a third option, but instead there’s only a price tag indicating that the organic chicken, if it wasn’t ‘sold out’, would cost 119 kronor.


An uninitiated consumer might not reflect on the fact that the organic chicken is always sold out, and might happily purchase the ‘next best’ option, which, of course, carries the retailer’s decidedly best profit margin. Cullberg grew tired of this and began sketching his own business plan for a somewhat more ethical grocery trade.


You may not have felt particularly familiar with or interested in our opening example about Las Vegas, but even if you’ve never set foot in a casino, a shopping trip to IKEA would provide an experience with the same types of decision traps.


IKEA is so skilled in its use of psychology that nearly 60 percent of the items their customers buy weren’t on their original shopping list. At least according to Alan Penn, professor at University College London, and his research on how architecture influences our decisions. These tricks include obvious things like how the ‘Småland’ play area is an excellent way to get stressed parents to relax once they’re inside the store. The same goes for those small notepads you receive at the start of your IKEA customer journey. Memory research indicates that we can only hold about seven pieces of information in our working memory at once, so those little notepads provide valuable brain relief.


More subtle manipulation comes from the fact that IKEA, just like most casinos, has no windows so we quickly lose track of time.


For exactly the same reason, clocks are conspicuously absent from the store’s décor, and in the rare cases where clocks do exist, they’ve made sure they have no batteries. Then there’s room to speculate whether their restaurant, famous for its low prices, is mainly about getting us to believe that everything at IKEA is as good value as their hot dogs and meatballs. After all, if the food is such good value, shouldn’t everything in the store be the same?


In the second part of this book, you’ll become acquainted with research on a phenomenon called the ‘peak-end rule’ or ‘peak-end effect’. The peak-end effect suggests that it is the way an experience ends that determines whether we remember it as positive or negative. Generally, we remember experiences that end positively as more successful than those that end negatively — even if the latter is more positive than the former overall.


So how does IKEA put this research to use? Well, by offering us hot dogs and soft-serve ice-cream for next to nothing at the exit.


Colour, shape, word choice and layout all influence our choices. In the report ‘Music’s Effects on Consumer Behaviour’, by Sven-Olof Daunfeldt, professor at the Research Institute of Industrial Economics, demonstrates how music affects people’s purchasing patterns. In collaboration with the Max hamburger chain and the software company Soundtrack Your Brand, a large-scale experiment analysed over two million customer transactions to determine whether the music being played influenced customers’ choices.


Among other findings, Daunfeldt showed that restaurants playing the right type of music (music that matched the brand) increased their sales by 9.1 percent compared to restaurants playing ‘regular’ unmatched music. Interestingly, the wrong music has proven quite effective when it comes to deterring ‘unwanted customers’; a McDonald’s restaurant in Camberwell, England, for instance, played classical music outside its premises to prevent young people from gathering there.


With customer bases like those of IKEA or Tesco, it becomes incredibly easy to experiment your way towards optimal designs that increase certain behaviours. Tesco even has a ground-floor store in its headquarters so it can rapidly test everything from products and word choices to store layouts. Few physical stores have access to such a testing arena, of course, but these days they don’t need one. In our digital age, any entrepreneur with an idea and an internet connection can run the same kinds of experiments that were once the exclusive domain of retail giants.


This shift from physical to digital products and services has opened the door to an entirely new type of product development and marketing — one that is far more data-driven.


A THOUSAND BEHAVIOURAL SCIENTISTS ON FACEBOOK


Late in 2007, two friends, Brian Chesky and Joe Gebbia, had just moved to San Francisco and quickly realised they could barely afford the rent for their apartment. To remedy this, they bought an airbed, placed it in their living room, and enlisted an old roommate, computer scientist, Nathan Blecharczyk, to create a website at www.airbedandbreakfast.com. By renting out the airbed to visitors, the three friends hoped to earn a few extra dollars each month. It wasn’t such a crazy idea as it turned out.


Barely ten years later, the company had grown into a global player, with over 3,000 employees and more than 150 million users. At the time of writing, 2018, the company had over three million listed properties in 65,000 cities. Since 2009, the company has been called Airbnb.


A significant part of Airbnb today is its so-called Growth team. Growth is what hip tech companies call their marketing departments, or at least the part of marketing that works on driving traffic to the service in a scalable way.


When we talk to Gustav Alströmer, former head of Airbnb’s Growth team, he explains that while practically all product teams at the company have a user researcher who mainly works with qualitative questions, it’s the data that drives everything. Almost every decision made within the company is backed by data. With almost unlimited access to user data, it’s obviously only imagination that limits the experiments that companies like Airbnb can conduct.


In many cases, these experiments are harmless; they test button placement, new features, or marketing messages, but occasionally experiments of greater magnitude come to the surface — often initiated by a single product owner or engineer.


In an interview, Andrew Ledvina, who worked as an engineer at Facebook until 2014, revealed that during his time at the company, there was no internal ethics board: Employees were essentially free to conduct whatever experiments they wanted, as long as the experiment didn’t interfere with the platform’s users.


According to Ledvina, this kind of experimentation is part of Facebook’s DNA. Successful experiments — those that get you to click on more ads or stay longer on the site — are woven into algorithms that control what appears in our news feeds.


Most of us probably don’t grasp just how sophisticated these algorithms really are. In the book World Without Mind, Franklin Foer writes that the code behind the news feed currently interprets over 100,000 signals to determine what each individual user gets to see. Despite this, 60 percent of users aren’t even aware that their news feed is filtered. Since Facebook has become many people’s primary news source today, it’s crucial that they understand that the platform, like newspaper editors, selects what you see. Of course, it’s generally easier to understand why a newspaper chooses to cover certain events. In Facebook’s case, the selection criteria are often more opaque, but the consequences are all the more serious.


In June 2014, the company faced harsh criticism for one of its experiments when, together with researchers from Cornell and the University of California, they published what can only be described as a controversial study. The article revealed that the company had not only learned to interpret its users’ emotional states but could actively alter them. Through a minor adjustment to the algorithm controlling the news feed content of nearly 700,000 users, the company demonstrated that showing a higher proportion of positive posts from users’ friends made them happier and — perhaps more disturbingly — exposing them to more negative posts made them feel worse.


Even though the experiment in question was conducted on a relatively small group — 0.04 percent of Facebook’s total user base — it speaks volumes about the power wielded by Silicon Valley’s digital platforms. If these algorithms even have the power to alter our emotional state, it’s not difficult to see how they might influence the products we buy, how we view the world — or our political opinions.


The main lesson we want you to take from this book’s introduction is that companies have long used psychology to steer our choices. But unlike the early days of Las Vegas, today’s use of such psychology has been professionalised to an entirely new level.


Silicon Valley and its tech companies are intimately linked with Stanford University. It was here that Larry Page met Sergey Brin and began the work that would become the foundation for the Google search engine. It was here that Yahoo’s former CEO Marissa Mayer discovered programming, and here that Bill Hewlett first connected with David Packard. Instagram founder Kevin Systrom studied here, as did Snapchat’s CEO and founder Evan Spiegel, and Netflix founder Reed Hastings.


The list is indefinite, but Stanford was also the origin of behaviour design. This is where you’ll find the Persuasive Technology Lab, one of the most influential institutions for understanding how digital products can influence people’s opinions and behaviours.


Many of the tech giants’ top designers and product managers have backgrounds at the Persuasive Technology Lab, so it’s hardly surprising that psychology is central to development cycle of these companies. Unlike with many other product development programmes, its founder BJ Fogg chose to take a step back. Instead of focusing on the technology itself, Fogg focused entirely on the user. “The missing link isn’t the technology”, Fogg said during a presentation at the Warm Gun design conference in 2012. “The missing piece is our lack of understanding of human behaviour.”


What’s missing, then, is an understanding of how people actually function. In the next part of this book, we’ll give you exactly that: a fundamental overview of what drives human decision making. We’ll examine the brain from both a physiological and behaviourist perspective. Hopefully, this will provide you with a solid foundation for understanding why the decision traps set by companies actually work.









PART 1 / THE PREY:


How You and I Operate
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A Meeting with the Brain


Since the millennium, neuroscience has utterly exploded, primarily thanks to technological advances in brain imaging. For the first time in history, we can trace how both behaviours and thinking errors arise at a neurological level. Technical breakthroughs give us an increasingly high-resolution picture of the brain’s complexity. With approximately 86 billion neurons and trillions of connections, the brain is truly a complicated subject. Any reader wanting to understand all the details has many years of study ahead, but to gain an overall understanding of why we humans do what we do, we need to focus mainly on three structures: the amygdala, the frontal cortex and the mesolimbic dopamine system.


AMYGDALA — THE BODY’S GAS PEDAL


Many of the brain’s various parts and functions have been discovered through studying people with different types of head injuries. One of the most famous studies of the amygdala is based on the autopsy of Charles Whitman.


In 1966, Whitman became notorious for carrying out the USA’s first school shooting. After fatally stabbing his mother and wife, Whitman proceeded to the University of Texas campus in Austin, where, armed with a hunting rifle, he made his way to the 28th floor of the so-called UT Tower. During 96 horrific minutes, Whitman killed 17 people and wounded 31 others before he was finally killed by police officers who stormed the tower. Before the rampage, Whitman had visited several doctors, having long suffered from migraines and violent thoughts, including fantasies about shooting people from a tower.


Next to the bodies of his wife and mother, Whitman left a note requesting that someone perform an autopsy on his brain, saying he “couldn’t understand why he had chosen to commit such a horrible crime”. While Whitman certainly had several risk factors that may have influenced his behaviour, such as being abused by his father during his childhood, the subsequent autopsy reveal a tumour pressing against the part of the brain that we now know controls fear and anger: the amygdala.


We find the amygdala deep inside our brain. Its name might mislead us into thinking it’s a single area, but, like many other brain structures, there’s an identical copy in each hemisphere.


The amygdala consists of two small almond-shaped structures hiding in each temporal lobe, but going forward we’ll refer to it in the singular, because that’s how neuroscience works.


It’s the amygdala that makes you react with horror when you spot a long, black shape in the grass on your way to the beach. Before you realise that it’s just a stick, the amygdala has already triggered a stress response and prepared you for flight. This is because it reacts to unprocessed information. This is good because it saves time, which is crucial when facing a potentially life-threatening situation, but it also means we’re easily frightened. Fear is one of the hardest emotions to reign in, which makes sense — the quicker we dismiss a threat, the greater our risk of not finding safety in time.


Normally, all information we receive through our senses travels through different parts of our brain bark (cortex) through which it is processed. But, as mentioned, there’s a shortcut straight to the amygdala, which is why information sometimes arrives unprocessed.


Today’s world is very different to the time when we actually needed to fear for our lives. A few thousand years ago, threats were close and personal but as TVs, smartphones and the internet have shrunk our world, we are now more exposed to greater challenges.


There’s not really much in our daily lives these days that we truly need to be terrified of, yet our amygdala still works overtime, reacting to the constant stream of information flooding our way.


Therefore, in our modern life, it can trigger all sorts of inappropriate behaviours. It’s the amygdala that sparks the impulse to share an article headline that ignites our anger, and drives us to post nasty comments on posts we disagree with.


Media has long understood that anger, rather than interest, drives sharing. Since shares are seen as positive in the writer’s eyes, their texts risk becoming increasingly polarised, which, in turn, triggers even more intense reactions. Since the amygdala doesn’t prompt wilful reactions, maybe it would be smart of services like Facebook to limit users to just one rage-share per week?


While we wait for software that might help us rein in the amygdala, we’ll have to rely on our built-in brake: the prefrontal cortex.


PREFRONTAL CORTEX — OUR BRAKE


The prefrontal cortex is the forward section of our brain’s front part (hence ‘pre’) and sits right behind our forehead. It’s often described as the part that makes us uniquely human, although our primate cousins the chimpanzees do have a fairly substantial frontal cortex. It’s also the part of the brain that developed last in evolutionary history.


In grossly simplified terms, the frontal cortex can be summed up as your inner Lutheran who makes sure you buckle down and do the hard stuff when life demands it. It’s also in charge of our attention span, our ability to resist certain impulses, and our capacity to plan ahead. Once again, it’s a tragic skull injury that underlies much of what we know about the frontal cortex and its areas of responsibility.


It all began in 1848 with Phineas Gage, an ambitious and methodical railway worker who was going about his usual task of packing explosive charges at a railway construction site. Using an iron rod, Gage would tamp sand into drill holes that would later be filled with explosives. On one particular day, however, one of his colleagues had been careless and loaded explosive powder into a hole before Gage had added the sand. When Gage’s iron rod made contact with the charge, it detonated, sending the rod with tremendous force straight through Gage’s jaw, passing behind one of his eyes and out through the crown of his skull.


Miraculously, he survived, but lost large portions of his frontal cortex. The previously well-behaved Gage became a changed man. From then on, he lived his life as an impulsive, pleasure-seeking individual who made his living by traveling across the country with his iron rod, displaying himself in various circus-like venues. This injury earned him a place in every book that mentions the frontal cortex — including this one.


The front part of the frontal cortex, called the prefrontal cortex, helps us evaluate the emotions we experience. It’s this part that’s working when you’re watching a horror movie and trying to calm yourself down with distracting thoughts like ‘it’s just a movie’, ‘I wonder if they had fun filming this’, and ‘is Bill Skarsgård the youngest of the Skarsgård brothers?’


What happens, neurologically speaking, is that activity shifts from the amygdala to the prefrontal cortex. This is essentially what cognitive behavioural therapy does, particularly for anxiety-related conditions — it provides patients with tools to reappraise anxiety-inducing situations.


Adolescents, as well as people diagnosed with ADHD and emotional instability, often struggle to halt emotional reactions. This is because their ‘brake’, that is, their prefrontal cortex, appears to function somewhat less effectively than average. While these groups face particular challenges, we shouldn’t sugar-coat the fact that activating the prefrontal cortex is usually quite difficult for just about everyone. Modern life’s challenges such as sleep deprivation, poor diet or having to commute to work during February hardly make it any easier.


The good news is that we can train our brain to activate the prefrontal cortex. Phobia treatments demonstrate this perfectly — patients progress from showing intense amygdala activity when confronted with their phobic trigger to primarily showing increased activity in the prefrontal cortex.


In a well-known study by Kevin Ochsner and his colleagues, participants were asked to respond emotionally to images, including one of a woman crying outside a church. Initially, participants were told the woman was crying because someone had died. Then the explanation was changed — she was crying because of a beautiful wedding.


When the test subjects heard this latter explanation for the image, activity in the amygdala decreased while activity in the prefrontal cortex increased.


The test subjects who reported the greatest change in their emotional experience were those whose prefrontal cortex was most active when hearing the alternative explanation.


REWARDS AS BEHAVIOURAL CONTROLS


Although the frontal cortex and amygdala are described as two separate parts of the brain, they are, of course, tightly interconnected and communicate with each other through small electrical impulses. Nerve signals travel through the brain from neuron to neuron with the help of neurotransmitters — chemical formulas that affect our brain cells in various ways. The image below provides a greatly simplified illustration of one of the trillions of connections between nerve cells.


[image: Image]


When it comes to the automation of learning and behaviour, the most crucial neurotransmitter is dopamine, discovered by Nobel laureate pharmacologist Arvid Carlsson. While dopamine plays a central role in the brain’s reward mechanism, there’s a widespread misconception that dopamine itself delivers the feeling of reward. We’ve all heard expressions like ‘a dopamine flood of pleasure’. Since dopamine seems to feature ever more prominently in debates about habits and addictions, it’s worth clarifying what dopamine actually has to do with reward.


The brain naturally loves to experience positive emotions like pleasure and joy. That’s why it’s crucial for the brain to easily learn what, in our environment, generates these feelings. This is where dopamine plays a decisive role.


Among other things, dopamine appears to act as a kind of reward detector that evaluates the value of different types of stimuli (information coming in through our senses) reaching the brain. The physician and author Dr Predrag Petrovic, at Karolinska Institute, explains that dopamine can determine the reward density of a particular environment. The level of dopamine released indicates that it’s worth making an effort because a reward is near. When the density is high, the brain expects many rewards, which consequently draws us towards that environment.


So, dopamine is actually more about anticipation than the reward itself. Look at it this way: for a gambling addict, a casino likely has high reward density, not because they have better odds of winning than the rest of us, but because the environment itself is rewarding. Similarly, Instagram and Facebook can probably trigger a dopamine surge since many of us have learned that their interfaces will help us escape feelings like boredom.


In more reward-poor environments, the dopamine system makes us invest less energy searching for rewards. Someone who hasn’t experienced how libraries can be fantastic places for entertainment, for instance, will likely soon gravitate toward a much more reward-intensive environment, such as their phone.


The graph on the next page illustrates dopamine levels in someone when they see something that signals that ‘this behaviour X might lead to a reward’. Sure enough, dopamine levels peak when the signal appears and then rise again when the reward is delivered, likely to strengthen the connections between the signal, the behaviour and the reward.
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A behaviour is, thus, triggered by a signal that tells us what we should do, and the consequence of the behaviour teaches us whether we should do more or less of that same behaviour the next time the signal appears.


Longer-term rewards are primarily processed by the orbitofrontal cortex. We humans have a significantly larger orbitofrontal cortex than other primates. This is precisely the part that doesn’t fully mature until adulthood, which might explain why adults sometimes find teenagers’ behaviour terrifyingly short-sighted and impulse-driven.


Unlike simpler reward systems, such as the dopamine pathway that we just mentioned, the orbitofrontal cortex is connected to many parts of the brain, so can influence our emotions in numerous ways.


This area is also responsible for creating abstract goals that humans want to achieve. In an interesting experiment, participants were asked lie down in a brain-imaging machine and eat chocolate. Initially, the participants naturally found this an enjoyable activity, which was reflected in high activity levels in their orbitofrontal cortex. But as you might guess, everyone eventually reached a point where continually consuming chocolate shifted from being pleasurable to being unpleasant. This could be observed in the brains of those taking part, as activity in the orbitofrontal cortex decreased in proportion to how much less positive the eating experience became.


Sure, there might be some survival value in stuffing yourself with chocolate. However, in this case, it appears that our brain has a protective mechanism to stop us from binge eating.


Several scientific studies have demonstrated how framing and descriptions can alter how we value different experiences. In one such study, participants tasted what they believed were wines from different price ranges. They were told that some of the wines were expensive, some were cheap and some were mid-range. While they sampled the various wines, their brain activity was monitored. The ‘expensive’ wines were generally judged to taste better, and when this happened, there was increased activity in the orbitofrontal cortex. Once again, it’s not just taste sensations that influence our experience — brain activity reveals that the context surrounding the wine also affects how we perceive its taste.


Experiments such as these help explain why marketing with celebrities, exclusive pricing, or luxury brands makes our experiences of these things more enjoyable.


NEUROPLASTICITY AND YOUR FLEXIBLE BRAIN


In describing the amygdala, we compared our modern brain to that of a Stone Age human — which might seem like a distant comparison in many ways. But even though our modern life presents entirely different challenges than those faced by Stone Age humans, there’s a very simple reason why the brain has barely changed since then: it’s extremely adaptable.


Since the middle of the last century, countless studies have been conducted on exactly this. The two studies we’re about to present were carried out in the 1960s. This was a time when researchers weren’t yet certain whether we humans were pre-programmed to learn specific skills such as speaking, walking and watercolour painting, or whether we could essentially learn anything at all.


Thanks to brain-imaging technology — machines that capture activity in different parts of the brain — we now know the latter is true. Tragically, the 1960s were also an era marked by a Wild West of research ethics, so brace yourself as we tackle two highly questionable experiments.


In 1963, researchers Richard Held and Alan Hein placed two kittens that had been raised in total darkness into a device we’ve chosen to call the kitten carousel.
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As shown in the image above, neither kitten could see their own paws or the other kitten. One kitten was in an active mode and could move freely, while the other was in a passive mode, meaning it simply followed all the movements of the active kitten. So one kitten learned that its movements allowed it to navigate, and the other merely drifted along with no control whatsoever.


The cats’ situation could be summed up as pretty dismal. After spending time in the cat carousel, they were subjected to a few simple movement tests that involved reaching for a treat. The cat that had played the active role figured out it could reach for the treat to get it. This wasn’t the case for the passive cat, however. It had never formed a neural connection between moving its legs and navigating its environment, so the poor cat remained passive and, consequently, treat-less. Talk about adding insult to injury.


Fortunately, this story had a happy ending, as even the passive cat eventually learned to associate movement with environmental control once it was given some freedom. From what we understand, it went on to live a fairly normal cat life after participating in the experiment.


Seven years later, Colin Blakemore and Graham Cooper conducted a study with similar results. This time, the test subjects were cats raised in cylindrical chambers with horizontally striped walls. After some time in the cylinders, the cats were released and subjected to a simple motor test during which either horizontal or vertical lines were held in front of them. The cats could see and reached for the horizontal lines, but the vertical lines seemed practically invisible to them.


Their research can be seen as yet more proof that we can only see and do what we train ourselves to do. Just as in Held and Hein’s experiment, these cats were also said to have rehabilitated after being given some freedom, so could live normal lives despite their contribution to science.


One might certainly question why the researchers above needed to use cats to reach their conclusions. Already in 1897, psychologist George Stratton demonstrated what it truly means to dedicate one’s life to research.


For eight days, Stratton wore a type of prism in front of his eyes, like a pair of glasses, which made him see the world upside down. However, a few days into his experiment, he noticed that the world stopped appearing inverted. We believe that with his twisted study, Stratton should go down in history books as the first person to demonstrate just how plastic the brain is. If nothing else, he should at least be every young academic’s great role model.


The story ended happily for the cats in the previously described examples once they were free to process and experience all types of sensory input. But why did this actually happen? What researchers didn’t know then was that the cats were showing signs of what we now call neuroplasticity. Research in this field is still in its infancy, but it will likely give us a deeper understanding of how expertise is developed, how habits are broken and why it’s so difficult to rid ourselves of reflexive reactions.


You can experience neuroplasticity firsthand through this simple finger exercise: Start by touching your thumb to your little finger, then your thumb to your index finger, then your thumb to your ring finger, and finally your thumb to your middle finger. At first, this will feel slow and awkward, but the more you repeat these movements, the easier they’ll become. The connections between the neurons controlling your fingers actually strengthen with each attempt. Psychiatrist Anders Hansen emphasises repeatedly in his excellent book Hjärnstark (Brain Power) that “neurons that fire together, wire together.” What we do often becomes increasingly easier to do.
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