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 Introduction

In just the past few decades, those of us who live in the internet-connected world have obtained access to a nearly unfathomable amount of information. We can click a link and instantly gain insight into whatever we’re curious about, whether it’s treatment options for a particular health condition, how to build a solar generator, or the political history of Malta. On the other hand, sometimes there is so much information we don’t know how to sort or evaluate it. The social science database ProQuest, for example, boasts of “a growing content collection that now encompasses … 6 billion digital pages and spans six centuries.” And that’s just old-school, print information! The Internet Archive’s Wayback Machine, an archive of websites and other digital artifacts dating back to 1996, hosts almost a trillion pages of digital content, tens of millions of books and audios, and nearly a million software programs.

More and more often, it can be hard to determine what to focus on, let alone how to distinguish what’s revelatory and enlightening, in and among all the highly technical, specialized, contradictory, incomplete, out-of-date, biased, or deliberately untrue information we can now access. Was that drug study funded by a pharmaceutical company? Did an AI system invent all those supposedly authentic product reviews? What do those statistics leave out? What does that article even mean? It is also increasingly tricky to identify whom to trust for expert guidance in interpreting this information. There are all sorts of people out there who claim expertise — and perhaps your favorite experts aren’t my favorite experts. Experts disagree, or have ulterior motives, or perhaps don’t understand the world or “real life” beyond their own narrow perspective. How do we find an expert we can safely trust?

To make a sound decision, take a meaningful action, or solve a problem — whether as individuals, in groups, or as a society — we need first to understand reality. But when reality is not easy to discern, and we’re not sure which experts to trust to clarify the matter, we adopt other strategies for navigating the clutter. We “go with our gut”; decide what we “believe” and look for evidence to reaffirm whatever that is; adopt positions based on our affiliations with people we know; even find reassurance in belittling the people who disagree with us. We choose to consult experts who tell us what we like to hear; or bond in shared mistrust of people providing or communicating the information that confuses us, whether they are scientists, scholars, journalists, community leaders, policymakers, or other experts. These coping strategies may help us get by in our personal or professional lives; they may provide a consoling sense of identity or belonging. But they do not actually help us see clearly or make good decisions. And resorting to them can have dangerous social and political consequences.

How can we navigate better — as individuals, and as a society — in this age of informational overwhelm? How do we ward off confusion, avoid mental traps, and sift sense out of nonsense? How do we make decisions and solve problems collaboratively with people who interpret information differently or have different values than we do?

The three of us — a physicist (Saul), a philosopher ( John), and a psychologist (Rob) — have been working closely together for nearly a decade on a project to help our students learn to think about big problems and make effective decisions in this “too much information” age. We began our collaboration in 2011, in response to what was already a worrying trend toward no-think, politics-driven decision-making. An issue like raising the national debt ceiling, for example, was being debated that summer as if it were a religious schism, rather than a simple, practical, probably even testable question of what economic approach would work best to improve the country’s economic well-being. Most of the arguments both yea and nay betrayed equal disregard for, or ignorance of, the most basic principles of scientific thought. We began to wonder whether it might be possible to first articulate and then teach the principles that would lead to clearer thinking, more rational arguments, and a more fruitful collaborative decision-making process.

The result was a team-taught, multidisciplinary Big Ideas course at UC Berkeley, intended to teach students the whole gamut of ideas, tools, and approaches that natural and social scientists use to understand the world. We also designed the course to show how useful these approaches can be for everybody in day-to-day life, whether working individually or collaboratively, in making reasoned decisions and solving the full range of problems that face us. To our great satisfaction, the course has been both popular and successful, and has since been replicated and adapted by other teachers at a growing number of other universities.1 Our students appear to rethink their worlds and emerge energized with new ways to approach both personal decision-making and our society’s problems. They are better able to investigate their questions, evaluate information and expertise, and work together as members of a group or a society. Inspired by their enthusiasm, we began to think about new ways to share these tools — and this new way of thinking and working together — beyond the classroom, with students and citizens of all ages.

We have become ever more concerned that our society is losing its way, causing suffering — and missing great opportunities — simply because we don’t have the tools that could help us make sense of the extraordinary amount of complex, often contradictory information now available to us. Practical problem-solving can come to a standstill when we cannot ascertain the facts of the problems, or, when those problems require communal or political solutions, even agree with others on what those facts are. We humans, who can figure out rocket science and fly to the moon, can’t always figure out how to navigate uncertainty and conflicting points of view to make a simple reasonable decision when we need to.

How did we fly to the moon? How is it that we have — through centuries of our own efforts as a thinking species — progressively reduced hunger and expanded longevity for an increasingly large fraction of humanity? How did we reach a world where most have access to magical communications capabilities — and seemingly infinite information? Why can’t we use whatever it is that got us this far to solve the global problems we face today — problems like the pandemic, climate change, poverty, and so on? Why aren’t we able to use the intellectual tools that worked so well in the past?

Part of the problem is that science itself is often a major source of the highly technical, opaque, inconsistent, and contradictory information that has overwhelmed, perplexed, and even angered people. Trust in science has eroded in the recent past.2 The achievements of science cannot live up to all the utopian expectations those successes have generated. Some scientific achievements have also come with negative social, political, or environmental side effects. For these and other reasons, science has become one of the totems of polarization in political discussions. In short, as science became harder to understand, was connected to undesirable side effects, and subjected to politically partisan critiques, many people lost their trust in scientists and in “science” itself.3

But science also has a phenomenal record of providing insight into — if not answers to — the most confounding questions humans have thought to ask. It has helped us to solve puzzles, address problems, and make better lives over millennia. It is a culture of inquiry rooted in the dawn of humankind, with centuries of practice in evaluating conflicting information in a baffling world, and in distinguishing what we know from what we don’t. Along the way, scientists have learned from both successes and mistakes, breakthroughs and blunders, to refine the tools with which to address new questions and solve new problems.

Some of these tools are physical objects, like measurement tools and instruments — from the sextant to supercolliders to quantum computers. But others are thinking tools — habits of mind, rubrics, approaches, procedures, standards, ideas, principles, stances. These thinking tools function as intellectual “hacks,” enabling scientists to work more efficiently, with greater chances for success, in a world of many languages and cultures, so as to produce more reliable results. They establish parameters for evaluating information and for distinguishing what we know from what we believe; they encourage us to correct for our own blind spots, biases, and limitations, and to persist even when problems seem unsolvable. They also reflect centuries of wisdom about the essential value — even the necessity — of collaboration, particularly with people who see things differently. While science still involves a lot of trial and error, we don’t have to start from scratch; and we can avoid making today at least some of the errors we made yesterday.

Scientists have long been guided by these thinking tools, but many of them aren’t in common use in other domains. We believe they could and should be; that they have much wider relevance, and could help us in many more realms and situations — wherever people are trying to evaluate information and expertise, make decisions in the face of uncertainty, and solve the problems that affect their lives, whether as individuals, in communities, or at global scale. In fact, we believe that having more and more people become more and more adept at using these tools is essential to human and planetary well-being in the years and centuries ahead. To survive and thrive in the Third Millennium, we need Third Millennium Thinking.

Many of the challenges we face today in our personal, professional, and political lives, from medical issues to business decisions to social and environmental policies, involve reckoning with highly technical scientific information. This book will address what that information means and doesn’t mean; and which questions — emotional, moral, philosophical, and spiritual — technical information can and can’t answer. But the scientific framework in the book is useful regardless of whether the information we are grappling with, or the problem we seek to solve, is “scientific.” Rather, it provides a perspective applicable to our daily lives as human beings interacting with other human beings in a complex, ever-changing world. Does it make sense to go into debt to enroll in that graduate program? Should I sign up for that medical research study on a new protocol for treating pancreatic cancer? What are the most effective interventions for my child’s learning disability? Should our town approve the use of an herbicide to deal with an invasive aquatic weed? Should we spend our school’s facilities budget installing solar panels? How should our state regulate self-driving cars?

The critical tools of science can help us navigate and make decisions around these complicated issues. You don’t have to be a rocket scientist, or a scientist at all, to understand or make use of what science has to offer. What has been missing is a good translation — a clear and concise explanation that expresses the scientific approach in an accessible way, and that illuminates its practical uses in everyday life. That is what we have aimed to provide in this book. To do so, we draw on our three widely disparate areas of expertise:

John draws on philosophy to look for ways the questions and worries that we face today have been addressed in earlier times, and ways they are new or sharpened in our day. He also brings in the many perspectives that he hears from nonscientists, which can reflect how scientific research looks when it is read or viewed in the news. And he has great stories to tell! (Unfortunately, the reader is left to imagine his Scottish accent.) Rob provides a social psychologist’s analytic perspective on how people behave. His public policy and law experience complements this expertise with practical examples of societal decision-making in real life. Rob has helped policymakers arrive at decisions on such topics as the repeal of the “Don’t Ask Don’t Tell” policy on sexual orientation in the military, and legalization of marijuana in California, Washington State, and Vermont, leading to his own fund of stories. Saul has worked with scientists across disciplines on science that can be as intergalactic as the expansion of the universe or as immediate as medical sensors and climate measurements. He aims to humanize this often-alien-seeming world and convey what scientists really think they are doing, so that nonscientists can recognize themselves in his personal stories of science in action. Together we have endeavored to introduce you to the elements of scientific thinking in an entertaining way, using thought experiments that we hope are provocative, and relatable examples from everyday life.

We begin, in part I, by focusing on the culture and tools of science and their practical ability to build trust in a shared understanding of reality that can guide us in our decision-making. Part II offers science’s tool kit of probabilistic thinking as a potential superpower we can all use to get the most out of a world full of uncertainties. And part III introduces the “radical can-do stance” that scientific thinking offers us when tackling big, complex, and slow-to-solve problems — our second superpower, if we are allowed two. We offer it along with tricks of the trade that make such can-do solutions possible.

With these tools of scientific thinking in play, we take a sharp narrative turn to the equally challenging task of applying them in the messier process of decision-making, where facts and figures meet values, fears, and goals. Part IV looks at the myriad ways our individual thinking tends to go wrong, and some new and not-so-new techniques to sidestep these mental traps, developed for science but useful for everybody. Finally, in part V, perhaps the biggest question of our day: What ideas have we learned that we can build on to solve problems with others — our partners, our teams, our society, and our world — successfully weaving all the rationality we can muster in with our very human emotions?

The idea that we can develop more such practical, principled ways to bring us together, to join forces, might be the most important key for our collective futures. Today we face possibly catastrophic climate change, the threat of global pandemics, and runaway stratification of wealth. As we solve these possibly existential challenges to our civilization, there may be others: a large asteroid may be on a collision course with Earth; or the ash cloud of the next megavolcano may completely disrupt all air travel and create a global crop failure, followed by a crop blight. But neither the current threats nor the future plausible catastrophic scenarios would feel anywhere near as scary if we were working together, even partially, taking full advantage of our best 3MT skills. Together, we can solve big problems!

A word about the term “Third Millennium Thinking,” the very title of this book: We intend “3MT” in the most playfully grandiose way, to describe a collection of ideas and approaches that we have seen people beginning to use as we enter the Third Millennium that appear particularly fertile. These continuously improving ideas and approaches come from a variety of sources and traditions, but a current version of scientific thinking is a very big contributor. While many of the ideas will be familiar to at least some readers, we haven’t assumed that that’s the case, and have aimed to provide a self-contained introduction to each of them in the following chapters. (We cheerfully give permission to skim-read any that you already know.)

In laying these ideas out all in one place, our goal is to make the case that, taken together, they have begun to form a route forward for all of us, in a complex world. We also think that they are just plain useful for day-to-day life, with all the information we need to parse, all the decisions we need to make, and all the planning and collaborating we need to do, as individuals, as parents and family members, and in groups and organizations. But further, we also believe that our own futures depend on teaching these ideas to others — because even we authors are, by ourselves, incapable of consistently avoiding the errors that inspired their development in the first place. Maybe we sidestep the errors just a little more effectively on the days when we are lecturing about them in a classroom, but for our professional research work we depend on a full, strong culture of other researchers who have been scientifically trained to watch for these failings and mental traps; together, we try to keep one another honest. For all the other problems of the world outside of our research work, we need to depend on those of you who, we hope, will learn from this book how to watch out for us and for one another.

Over the past few years, we have all become aware of the shocking degree of polarization in our society, and the surprising interaction between this polarization and our society’s often-problematic relationship to science and scientific expertise. If we are to have any hope of finding the practical common plans and common understandings that can move our society ahead together, we need to learn to accept the possibility of errors in our own thinking, and our need for opposing views that help us see where we are going wrong. And we need to understand the source of the disenchantment with and backlash against scientific progress that arose during the end of the Second Millennium and seek to repair it.

No one book and no single approach can heal the rifts. Not all of our polarized disagreements will vanish. But we have to start somewhere. And we believe that one of our more promising starting points is with the culture of science — if we begin to borrow its tools, ideas, and processes, and make a Third Millennium shift in our own thinking.


Part I

Getting a Grip on Reality




	 
	CHAPTER 1




	
	Decisions, Decisions, Decisions





Say you are on a hiking trip with your friends. Suddenly, you feel intense pressure in your chest and you black out. When you regain consciousness, you’re in a hospital. Two young interns, who are the only doctors on duty, are looking at a CT scan, and you can hear them talking. One of two things has gone wrong with your heart. Here’s the issue: They can’t figure out which. If it’s scenario A, then you are going to need invasive heart surgery. They are going to need to cut you open right now to keep you alive even for the next few hours. There’s going to be a significant risk of complications, including some that might kill you, but without it you die for sure. However, scenario B seems to them to be equally likely. In that case, all you need at the moment is medication. The medication will keep you going for the next two or three days, giving the doctors plenty of time to conduct further tests and monitoring. But if what is really going on is scenario A, then just giving you the medication will mean that you die.

At this point, the interns realize that you have woken up. They ask you how you would like to proceed. “I have no idea what to decide!” you tell them. “I’m under duress here; just save me.” They confer for a moment and then offer you two other ways to make the decision. First, they know you’re a big fan of democracy, so you could use a democratic approach: ask everyone in your town — parking attendants, regular citizens, council members — to vote on the decision. Alternatively, they tell you, you can have the most knowledgeable and experienced doctors make the decision.

When we have to make a high-stakes decision about something we aren’t expert in, or we simply don’t know what the right answer is, the first choice we make has to do with who we are going to consult with, or seek information from, to best inform that decision. In many important situations, such as choosing a political representative, or legalizing marijuana, or selecting land where wind farms will be permitted, the question of what the majority of people think really matters. For these decisions, there is much to be said in favor of a democratic approach. But in this hypothetical medical case, it is hard to imagine many people saying that what they most care about is respecting majority opinion. What really matters is the quality of the decision, and usually, you’ll make a better decision if you ask a couple of good doctors than if you take a vote.

We don’t all have equal knowledge about everything. Some people know more about history than others do; some know more about automobiles than others; and some know more about medicine. If knowledge is power, then you’d be enfeebling yourself if you cut yourself off from the specialist knowledge that various experts have. One reason for listening to experts is that it empowers you to do what you want to do.

But our need for expertise presents us with three conundrums: First, if we don’t have specialized knowledge ourselves, how do we even start to think about what knowledge we need and who is a reliable expert in that domain? Second, assuming we have found reliable expertise, how and when do we appropriately fold in the other key elements of a decision: the values, the emotions, the goals? And third, what makes the decision legitimate and respectful of our personal autonomy — who has the final authority and why? Let’s begin to unpack each of these questions.

EXPERTS AND PSEUDOEXPERTISE

Science nowadays is usually complex, and was developed using mathematical models that most people can’t understand at all. It takes years of training to understand the math. This can lead some people to unquestioningly follow the advice or mandate of experts (“Well, you’re not going to understand the formulas, so just do what they tell you”); on the other hand, some people find it so disempowering to be in a position of ignorance, they seize the opportunity to exercise negative power and refuse to listen to the experts.

This dilemma was particularly pronounced during the Covid-19 pandemic. Scientists gave us a lot of advice — “Don’t wear a mask,” “Do wear a mask,” “Get vaccinated to be safe from Covid,” “Get vaccinated to be safer if you do get Covid,” and so on. But few of us understood the reasoning behind this advice, or why the advice seemed to keep evolving over time. Few of us could even explain what a virus is, or how exactly these measures might help you not get the virus. “Autonomy” in this situation seemed to come down to this: you could try to isolate yourself from all the conflicting information, or you could try to choose among the experts to find those you trusted most.

Confusion caused by information (of varying quality) overload during the pandemic is one instance of a more general problem: there is a bewildering flood of available information on just about any topic that might be of practical interest. When the topic is one requiring specialized knowledge, how are you to proceed if you want to find the most reliable information? Whom are you to trust? Why should you trust some experts over others?

For practical decisions where you need accurate information, there’s a particular consideration: You want to be using a source of information that works. Take, for example, agriculture. People have been farming for a long time — about twelve thousand years. And if you’re going to farm, there are different ways you might try to find out when the best time is to grow corn, for instance. You might rely on the word of a spiritual leader. Or you might rely on the word of someone who claims to see patterns in the stars that say when corn should be planted. These might work fine in a stable environment; spiritual advisors and astrologers may have tuned their messages to the local conditions over generations. But the scientific approach — experiment and observation — offers a powerful advantage. There may be better seed varieties, better ways to water the crops. Try different things and observe to see which seems to be giving the best results. No matter how strong your faith in your spiritual leader, or in the stars, it is going to be hard to sustain that faith when you see your rival’s crops towering feet above yours, and that they are in plenty while you are in famine.

The great thing about science is: it works. We hardly need to point out how many ways there are in which science enters our everyday lives, from our use of medicine through the food we eat, the cars we drive, and the internet we rely on. We don’t expect much controversy about this. (In fact, one of the problems facing us in knowing what to do with the torrent of information we have is how many wild claims are made about what science can do: from the implantation of microchips into vaccines to the replacement of the sun by electronic lamps. Science has achieved so much, and its power is so taken for granted, that for many people, it’s not really a stretch to suppose that it could be doing those unlikely things.)

Science doesn’t work by magic; it works by design. Science helps to protect us from being taken in by appealing ideas that don’t have any substance to them. We all struggle to overcome our natural biases. But scientists have also developed a range of practices to use in protecting against them. These are “impersonal” techniques, in that when you have to size up evidence, you can just run the process more or less mechanically, without your own psychology coming into play. These techniques are common across the sciences. In different disciplines they’re given different names, but they’re recognizably the same techniques. You should know about these techniques if you are not already using them. They’re science, but they’re not rocket science. They’re not hard to understand, they don’t require math, and they allow you to engage with what scientists say, whether or not you are a scientist yourself.

Take, for example, a scientist in molecular biology whose career has been spent working on specific proteins in the human body. A scientist like this will be able to look at an experimental study in developmental psychology — say, something about how children learn arithmetic — and understand the logic of the experiment’s design. That isn’t because a career in molecular biology gives you a lot of specialized knowledge about how children learn. It doesn’t have to do with mathematical skill; there may not be any complexity involved in the mathematical analysis here. Rather, it’s because all experiments, in whatever scientific discipline, are subject to the same kinds of problems, and all scientists have the same set of biases that they need to protect themselves against. It’s not hard to learn about these techniques, even if we don’t have scientific training. In fact, it’s not hard to learn about them even if we don’t have much in the way of formal schooling. And these techniques are essential outside the context of academic research, even when you’re thinking about very practical topics, like what to feed your child, or whether you should get vaccinated.

With an understanding of these techniques, we’re not going to be able to rerun the scientists’ experiments for them, or develop the kind of specialized knowledge of a scientific subfield that takes years to achieve. But we’re able to assess whether we’re looking at something that is honest work, that might take us closer to the truth, or merely some brightly colored tale that plays to our prejudices. We’re able to distinguish between expertise and pseudoexperts. And equipping ourselves to do this — articulating the techniques and tools of scientific thinking — is one of the main goals of this book.

MAKING THE CALL ON VALUES

In most circumstances, however, facts are not the only factors we need to consider. Indeed, for some decisions — Who is funnier: Charlie Chaplin or the Marx Brothers? Which is better: the red sauce or the green sauce? — you may not feel you need any outside facts at all. But most of the time, while you need facts, they are not all you care about. Values, ethics, fears, and goals are often significant factors in decision-making.

Even in medical cases, two people faced with the same knowledge might make different treatment choices. Suppose we go back to the scenario where you wake up in the hospital bed. You have to make an assessment about where the evidence points. But you also have to weigh up what matters to you in this situation. Different people might weigh risk differently. You might think: Well, there are even odds that I’ll be fine if I just take the medication, but I can’t take the risk that I might die. So I’ll go for the surgery. There might be complications, but it’s tried and tested and unlikely to kill me. Or if you’re a bit bolder, you might say to yourself: I don’t want to go through the agony of surgery and surgical recovery if the chances of survival aren’t superior, so I’ll take my chances with the risk of death and choose to take the medication. What value to put on the risk is really up to you. Doctors can tell you how big the risk is, but not how much it should matter to you.

This kind of problem is especially poignant for the parents of a child who’s been diagnosed with, for instance, cancer. You might find entirely unacceptable the idea of your child being given a radical treatment that has a significant risk of a disastrous outcome but that will work if the odds go your way. Or you might insist on the radical treatment, unable to bear the notion of the disease progressing in your child. What values you put on the risks are up to you; experts can’t advise you. It’s impossible for anyone but you to decide whether the risk of your child dying from cancer outweighs the risk of your child living but suffering some permanent ill effects of the treatment. There’s no complicated mathematical formula or scientific experiment that will tell you how to weigh those factors.

There’s a bundle of considerations here that we might construe as “values” and contrast with the fact-finding that scientists are trying to do. You might draw your values from your own family background, or a religious community you belong to, or just the people around you and the books you read. People differ in how they define a particular value, and most people embrace a set of values that may not be entirely consistent. All these factors might influence how much weight you put on the risk of various possible bad outcomes when you’re making a decision, and how important you think the various benefits that might come to you are.

There aren’t “experts” on how to evaluate these matters in the way there are for the possible risks or benefits of a vaccination, for example. But there are, of course, people who have thought a lot about various moral problems, particularly problems that come up often in real life, and who are familiar with all the various considerations that can generally come up on one side or another. There are good reasons why hospitals and universities frequently employ such people to help with practical decision-making. Many of us have people we particularly want to talk to when something morally difficult comes up — a parent or partner or pastor or old friend. But there aren’t panels of experts universally recognized as authorities on making value decisions, the way there are panels of experts on things like the health implications of tobacco use.

Things get more complicated when a group or community is engaged in a decision process. Not only might it be hard to agree about facts (although if you are equipped with the tools we’ve just introduced and will discuss further in later chapters, you may be able to identify reliable sources of information), but there might be people with different, and even conflicting, values to consider. We will focus on this challenge later in the book.

EXPERTISE AND AUTHORITY

So we need to have sources of trusted, factual information, and we need to consider that information in the context of our values as we think through alternatives and try to understand potential outcomes of our actions. But in the end, who has the authority to make decisions?

In most societies today, there is a presumption that individuals have the right to make the decisions that affect them. But have you ever considered why you, in particular, should have any rights over the decisions that most affect you? This question goes to the center of a lot of current disputes.

Suppose that what we all want, you included, is for things to go well for you. Most of us can remember times when we got things wrong, and did things we regret, or made decisions that led to things going badly for us. We’re not always particularly expert on what’s going to make things go well for us — not only when it comes to complicated medical decisions, but in many other realms as well. If what you want is simply for things to go well for you, maybe you should just turn over all your decision-making to experts.

To most of us, this will seem like a nightmare idea. The idea of a society run by experts who decide what and when we should eat, what kinds of medications we should take, and what kinds of medical procedures we should have; who decide what jobs we should go for and what social groups we should belong to, what kinds of exercise and romantic partners we should have, seems like a kind of hell, even if they got it “right.” We want to keep the right to toss aside the advice of “experts.” But isn’t this just irrational? You might argue — and you might be right — that the “experts” sometimes get it wrong, and anyway may not understand your best interests as you see them. That is certainly a possibility. But it’s also possible that you are subject to self-destructive impulses that are just as bad; that you’d be much better off if the experts were the only people who had the right to make decisions affecting you. So why does it stick in the throat to give up power in this way?

The natural answer is, you’ve been brought up — at least in a democratic society — to see yourself as a free person, with your own rights and responsibilities. You expect your freedom to be acknowledged and respected. Consider again the case where you’re coming around after a heart attack and the question is what to do. At the end of the day, it’s up to you to size up the situation and make the call. You can’t just be rolled over by a bunch of experts who tell you they know what’s best for you. In the end, it’s your call.

But in many important decisions, it’s not your own personal welfare that’s at stake — it is the welfare of another person who does not have the capacity to make the decision. Suppose Grandma is dying, and unlikely to recover full functioning; she’s unconscious and on life support at this moment. She’s given you the authority to pull the plug. When, if ever, should you do it? Well, an AI enthusiast might say, give the decision over to a machine that will take into account the best available medical and statistical evidence about likely outcomes. That might involve much more complicated calculations than you could ever do yourself, based on all sorts of details concerning your grandmother and current medical knowledge. The trouble is that in this kind of situation, you have to take ownership of the decision — your grandmother asked you to. You have to make the call. You can’t hand it off to the machine. It’s not good enough to say, “Well, the machine said to let Grandma go so I pulled the plug.” Maybe the machine could supply you with relevant arguments and considerations to take into account, but you have to understand them and weigh them and make the final decision. Being a free, autonomous person means that you have to make the values call regarding this person who has placed themselves in your care by yourself, even if you listen to a lot of other people, or to machines, before you do so, and even if you follow their advice.

Making a choice for yourself seems different from making a choice about an aged relative, or a child with cancer, or a baby who can’t speak for themselves, or choices about animals, or trees, or inanimate objects. Consider animal husbandry. If you’re running a farm and want your livestock to do well, there are centuries of lore and science about how they should be managed, and we expect farmers and ranchers to make use of that information in running their operations. We’re not bothered by the fact that farmers and ranchers make these decisions without consulting the cattle; rightly or wrongly, we think of ourselves as free in a way that animals are not. There is a huge difference between a scientist giving us advice on human affairs and a farm manager deciding whether, for example, the livestock should be vaccinated. We recognize other people as autonomous individuals, and we expect them to extend the same respect to us. (Part of what is so agonizing about making decisions for an aged relative or a young child is that we wish we could consult the patient, even though we can’t, because we believe it is their right, not ours; we tend not to be troubled in this way about animals.)

In some cases, we need to engage in decision-making not just for an individual who cannot decide for themselves, but as part of a group or society that shares, collectively, the position of being the community affected by the outcome of the decision. Although in the heart attack example you are likely to have rejected the democratic decision-making process, voting is one way of including members of a community in a decision that will impact them. In engaging in collective decision-making, we may have to consider multiple and conflicting interests and values, as well as different opinions about what facts are reliable and which experts are trustworthy. Later in this book we will discuss some methods of getting groups not only to evaluate information collaboratively but also to engage in thoughtful consideration and weighing of one another’s values, enhancing what we usually consider to be a democratic process, voting.

There are also some special cases where the authority to make decisions may not lie with the people who are most affected. This includes not only the situations we have discussed in which people are incapacitated, but also situations in which the effects of what someone may consider to be a personal decision are likely to reverberate beyond them as individuals. It is for this reason that motorcycle helmets are required, for example, or that public health agencies are given the authority to decide when to close schools during a pandemic. But in most cases, we assume that individuals or communities are rights holders over decisions that will impact them.

FAILURE MODES

Good decision-making, then, depends on all three ingredients that we have discussed: accurate information from reliable experts, a careful consideration of values, and a structure that places the authority to make the decision in the hands of those who will be affected. If any one of these ingredients is dramatically out of balance with the others, we see clear failure modes — we know that something has gone pretty far wrong.

For example, what happens if we overweigh the role of expertise in our decision-making? Some political philosophers have recently been talking about an extreme version of this: the idea of an “epistocracy” — a society where you need some particular educational qualifications, or knowledge, in order to have any kind of vote at all. Perhaps only people who’ve graduated from high school should be allowed to vote; or only people who’ve graduated from college. Or maybe everyone gets to vote, but the better educated you are, the more votes you get.4

Clearly, whatever the advantages, there are certainly troubling features about an epistocracy — as we will discuss later in the book. How can we work with scientists without giving over too much authority to them? Scientists are not in the position of farm managers, with respect to the rest of us, so we don’t want them to treat us like sheep. We don’t want scientists to exert any control over us that we haven’t given them. We expect to take ownership of the evaluative aspects of our decisions. And if scientists want to influence our choices, they need to persuade us. Scientists can explain to us what facts they think they’ve found, and show the practices that they applied in their work to ensure that they obtained an unbiased result, so that we can make up our minds about whether that result is convincing.

This means that everybody, scientists and nonscientists, must have some understanding of the techniques that scientists use to come to their conclusions — unsurprisingly, the same understanding that we discussed as important in our ability to choose good experts. And, as we have said, these are not hidden mysteries; we can all learn them, and this is one of the main goals of this book.

What happens if we overweigh the role of autonomy in our decision-making? This failure mode has happened when the delicate balance between the elements of a decision has been taken to be an either-or choice: “You can either give up your freedom to the technocrats, or you can keep your freedom, reject their so-called expertise, and ‘do your own research.’ ” This might mean, for example, spending a couple of hundred hours looking at YouTube videos and working with what “rings true” to you. Of course, the trouble with this is that what rings true to us is just as likely to be a deadly mistake as it is to be right. We have biases that incline us to believe what’s being said by particularly charismatic people, for example, or to believe stories that echo prejudices we already have, or that demonize people we don’t like. (We’ll discuss biases in more detail later in the book.) Our blindness to our own biases means that we are vulnerable to errors, even errors that might kill us, when we’re using our own common sense to determine what “rings true.” We’re in the position of an army under attack whose radar has been disabled. We simply don’t know what we have to guard against.

A different sort of failure mode can occur if we misunderstand how to ensure that our collective and individual values are properly weighed against the expertise in a decision-making process, and we insist that the relevant scientists stay out of the values discussion. Of course, we really do want the scientists working on a particular problem to also reflect on how their research findings might be used, and — as in the case of the atom bomb, for example — whether they ought to be used at all. In fact, we hope that a good scientific education encourages such ethical thinking. We don’t want scientists to be working on human genome editing or reading thoughts in human brains without considering the consequences, both good and bad. So a more nuanced statement of our goal is that we want to be able to separate out the scientists’ factual findings from their best wisdom concerning the values at stake, since we are looking for them to be experts on the facts and then participants in the values discussion. An expert whom you can trust should be able to help distinguish these two roles when advising us.

These three examples of failure modes are clearly not exhaustive — there are all sorts of ways that this delicate balancing act of expertise, values, and autonomy can go wrong. Part of our job as decision-makers, individually and collectively, is to keep a watchful eye on this balance and on the processes that lead to a decision. Interestingly, here, too, there is a role for expertise. In particular, the expertise needed to understand the (sometimes democratic) process used to make societal decisions, and the expertise needed to explore the consequences for society of a proposed policy, are often themselves another form of scientific thinking: Ideas and results from social science, as we’ll see throughout the book, can be incredibly helpful in determining how to go about joint decision-making. We can improve the ways in which we, as a society, make decisions, so that everyone’s reasoning and preferences are given due weight.

Such expertise can also be particularly important in helping to recognize values and goals that we have previously only vaguely considered, but that appear helpful — and necessary — to include in the decision-making once they are articulated. For example, it has been useful to bring out the question of the different time scales on which a societal policy will have its effect, and how much weight we give to the immediate interests of the current population relative to those of the population thirty years (or even thirty generations) from now.

In the end, all of these decisions, from individual to societal, are bets that we place. We rarely are guaranteed that we have made the right choice. This aspect of decision-making can also benefit from scientific thinking approaches that we will be discussing in later chapters, in particular the techniques of “probabilistic thinking.”

Everything we’ve discussed in this chapter also depends on the idea that there’s a single reality, the same for all, and that science can show us the way in exploring how things are. But why should we think that science tells us anything about a world “out there” that’s the same for all of us? Why should we think that the surprising world science tells us about — with its tiny particles and forces, distant galaxies, electromagnetic radiation, hidden motives, and sudden changes of blood flow in the brain — is really there, and there for us all? If we don’t have a shared world, joint decision-making becomes impossible. This is the big topic of the next chapter.
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Everyone knows there are partisan disputes over scientific questions. For example, in the US, people on the right tend to think there’s not much risk to humans from climate change; people on the left tend to think there’s a lot of danger. People on the right tend to think that relaxing the regulations on private gun ownership doesn’t lead to increases in crime; people on the left tend to think it does.

It’s natural to think that this must be because people on one side or the other don’t understand science well enough. People on your side understand science, those on the other side don’t. If that were all there was to it, then maybe the way to bring us together on questions like these would be to increase the level of scientific comprehension all around. But, in fact, social scientists have found that there are scientifically literate people on both ends of the political spectrum, and that informing people of “the facts” is rarely sufficient to defuse political disagreements.

As we will examine more fully later in the book, we often pick sides on these hot topics based not on the evidence we’ve seen but on the identities we hold. Indeed, scientific sophistication can be misused as a way to weaponize the evidence — to find ways of using the evidence to promote your preferred beliefs. If you’re on the left, and all your friends think intelligent design is a crazy idea, then you could pay a significant social price if you say you think there might be something to it. Knowing something about the subject allows you to marshal the evidence so you can confirm the belief that your social group already holds. If you’re on the left, and all your friends think that weakly regulated gun ownership leads to high crime and firearm death rates, then you will have a cost to pay if you want to explore the idea that gun ownership deters crime or that gun regulation is ineffectual. And if you’re on the right, vice versa. A bit of knowledge, then, simply provides a way to defend the views endorsed by your group.

Well, you might say, how much of a problem is this? At an individual level, you will be socially more successful, you will get on better, you will have an easier life, if you just reflect the opinions of your chosen group. If each of you is grooving along in the church of your choice, then who cares which one is “right”? And anyway, is there really some notion of “getting it right” that goes beyond falling into step with one’s immediate community, respecting the power structures that keep your life in place? Is it possible that there’s no such thing as a single “truth” that, whatever our partisan loyalties, we all need to agree on?

RIGHT, WRONG, AND SCIENTIFIC ASPIRATION

In fact, people very seldom accept this picture of truth as something that can be different for different people. Whatever side you’re on, you’re going to feel that people on the other side are getting it wrong; that they’re making serious and perhaps dangerous mistakes. People don’t regard the differences of opinion on these kinds of cases, such as the implications of gun ownership, in the same way we’d regard differences about what songs we liked, or what kind of pizza to order.

Although some academics in humanities departments refer to science itself as just one set of power structures among many, most scientists are on board with the rest of us in thinking that there is a right and wrong to be had about basic facts in the world. In fact, they take it that the whole point of science is to find out what’s objectively right or wrong. Scientists do try to establish that there’s a world “out there” that they’re talking about, a world where right and wrong — fact and fiction — are independent of our power structures, and independent of our wishes for what reality consists of.

Look, for example, at the procedures scientists actually use in their work. We’ll review many of them in coming chapters (and a famous iconic example later in this chapter), and, as we’ll see, these procedures don’t fit well with the idea that scientists are trying to achieve agreement by bullying. In fact, the way
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