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Introduction


If you can look into the seeds of time,

And say which grain will grow and which will not,

Speak then to me …

— BANQUO TO THE THREE WITCHES, SHAKESPEARE, MACBETH, ACT 1, SCENE 3



Open a creaky door in a haunted house and your spine will tingle. Anything could appear. We open doors into the future every moment of our lives. What lies behind them? How can we prepare for the unknown when, as St. Paul writes, “we see through a glass, darkly”?1 This book is about the hidden face of time, the parts that seem to lie in darkness because we haven’t been there yet. It’s about how we try to imagine and prepare for and deal with whatever lurks in the strange place we describe as “the future.”

Trying to make sense of the future can feel like clutching at air. And yet, as airy as it seems, the future shapes an enormous amount of our thinking and feeling and doing. So much anxiety and effort, so much hope, and so much creativity are directed at the future. Indeed, it may be that most of our thinking is actually about possible futures. Most of the time we react to likely futures on autopilot. This is everyday future thinking. It is familiar and banal, and it is carried out by biological and neurological processes and algorithms that feel intuitive because they mostly work below consciousness. This is the future thinking we deploy when crossing a road and calculating if an oncoming semitrailer is going to hit us. We really face the mystery of the future when we set out in new directions, when a baby is born, when we face a sudden crisis, when we move to a new country or try to imagine the future of planet Earth. This is conscious future thinking. And once we start thinking consciously and carefully about it, we soon realize how weird the future is.

This book describes how philosophers and scientists and theologians have thought about the future. It discusses how other creatures, from bacteria to bats and baobab trees, deal with the same deep mystery using immensely sophisticated biochemical and neurological machinery. It explores the unique way in which our own species thinks collectively and often consciously about the future and tries to shape it. Finally, it describes some of the futures we can imagine today, for the next few decades, and in billions of years’ time. We will end with speculations about the end of time.

An Everyday Mystery

We face the strange existential mystery of the future in every moment of our lives. There seem to be many possible futures. Then, in a flash, all but one disappear, and we are left with a single present. We must deal with the present quickly because soon it will be flash frozen into memory and history, where it will change only as much as a fossilized mammoth can twist and pivot inside an ice-age glacier. On the other side of every creaky door we know there is an endless, impatient crowd of other possible futures lined up and waiting, some banal, some trivial, some mysterious, and some transformative. And we don’t know which we will meet.

The mysteries that surround the future are enchanting as well as terrifying; they give life much of its richness, beauty, exhilaration, and meaning — its zing! Do we really want to know what lies behind every door? Two thousand years ago, Cicero asked, “Had [Julius Caesar] foreseen that in the Senate, chosen in most part by himself … he would be put to death by most noble citizens, some of whom owed all that they had to him, and that he would fall to so low an estate that no friend — no, not even a slave — would approach his dead body, in what agony of soul would he have spent his life!”2 Cicero knew Caesar and may have seen him knifed in the Senate on the ides (the fifteenth) of March 44 BCE. When Caesar died, Cicero was writing his great work on divination. So the example was vivid and strongly felt. Our ignorance of the future gives life much of its drama and excitement. And it gives us the freedom to choose — and the moral duty to choose thoughtfully.

A lot of the time, though, we really do want to glimpse what lies ahead. What clues do we have? When we journey to another country, we can talk to people who have been there, or we can travel with Lonely Planet guidebooks, as nineteenth-century Europeans traveled with their Baedekers. As a professional historian, I have traveled to the past in my imagination, using Baedekers built from the records and memoirs of those who lived in the past. I was not traveling blind. When we enter the future, though, we have no guides because no one has been there. Not a soul. As the philosopher of history R. G. Collingwood reminded us, the future leaves no documents.3

Not knowing is scary because the future really, really matters. After all, as the futurist Nicholas Rescher puts it, “that is where we are all going to spend the rest of our lives.”4 So we all look for guidance. Our minds are constantly scanning the world, looking for patterns and trends and signs and imagining possible futures, good and bad; we try to interpret messages in dreams, or in the stars, or in the warnings or promises of soothsayers or financial advisers. We ask parents or doctors or teachers. Modern governments ask economists and statisticians and scientists (and sometimes pay them a lot of money). And we engage in all this activity because, though the future leaves no documents, we do have some clues about what may be coming. And sometimes we can make forecasts with what Leibniz called “moral [i.e., near] certainty.” The sun will rise tomorrow; I will die someday; the government will insist I pay taxes. I cannot say these things with “absolute certainty.” But I can get close enough. What I cannot do is predict the future in detail, except in rare cases, such as solar eclipses. Unlike the past, which sparkles with details, the future is a foggy world of vague shapes moving in the gloaming.

The strangest thing is that our only clues about the future lie in the past. That’s why living can feel like driving a race car while staring into the rearview mirror. No wonder we sometimes crash. Like the soothsayers in Dante’s Inferno, who were punished by having their heads twisted backward, we enter the future looking back to the past. So it is ironic that historians, who spend their time studying the past, spend so little time thinking about the future. One aim of this book is to make the case for linking past thinking (aka “history”) and future thinking, so that we can use the past more skillfully to illuminate possible futures.

Today, thoughtful future thinking is particularly important because we live at a turning point in our planet’s history. In the past century, we humans have suddenly become so powerful that we hold the future of Earth and its frail cargo in our unsteady hands. What we do in the next fifty years will shape the future of the biosphere for thousands, perhaps millions, of years. And what we do will be informed both by how we think about likely futures and by the futures we try to build. A deeper understanding of what the future is, how we can prepare for it, and which futures are most likely — these are increasingly important forms of knowledge not just for experts but for every thinking citizen in today’s world.

And yet, despite the strangeness of the future, the amount of thought we invest in possible futures, and the fundamental importance of careful future thinking, we rarely teach the general skills of future thinking in our schools and universities. We teach particular future-thinking skills such as computer modeling to specialists, but most of us have to wing it. We rely on our instincts and intuitions to cope with the mysterious world that lies just ahead of us and haunts so much of our thinking and so many of our actions. I have written this book partly because I realized how little I knew about what we mean by “the future” or about the subtle skills required to think carefully about likely futures. And yet I could not find any accessible general introductions to the future and future thinking.5 I suspect I am not alone in wanting to know more about the strange world beyond the creaky door. So I have tried to write the book I was looking for. I think of it as a sort of User’s Guide to the Future. Though not a specialist in future thinking, I have tried to make sense of what we mean by “the future,” to understand better how to think about likely futures, and to use that understanding to imagine futures for ourselves, our planet, and the universe as a whole.

A Big-History Perspective

This book explores our thinking about possible futures through the multiple lenses of “big history,” an emerging transdisciplinary field that has dominated my teaching and writing for three decades.6 Big history views the past at all possible scales and from many different scholarly perspectives, with the belief that a sort of triangulation will yield a richer and deeper understanding of history. David Hume said that he found pleasure in taking a problem “pretty deep.”7 That, I hope, is what a big-history perspective can do for our understanding of the future. Imagine picking up a crystal that represents the future. In the chapters that follow, we will turn the crystal many times, looking at the future through different facets, in different lights, and through the eyes of experts of many different kinds. Each time we turn the crystal, its shape, color, and meaning will shift slightly, and we can learn something new.

Looking at a problem from multiple perspectives can be powerful. A fascinating theorem in network theory, known as the small-world theorem, suggests why. It shows that, in a network in which most points are neighbors, just one or two long-distance links can transform the entire network by accelerating the speed with which ideas and information and goods are exchanged. Most of human history has been shaped by village-size networks made up of neighbors with similar perspectives. But if just one villager travels regularly to the nearest town, they can revolutionize local networks by linking them to larger flows of information and very different perspectives. That is why small numbers of linkers — tramps, merchant caravans, peddlers, itinerant prophets, and soldiers — have played such a revolutionary role in human history. The ancient Silk Roads transformed Eurasian history by spinning webs of exchange — not just for goods, but for information and culture as well — from Korea to the Mediterranean.8 Moving between scholarly disciplines can be as powerful. Discipline crossers created the basic paradigms of modern science, such as big bang cosmology, which linked the physics of the very large and the very small, or modern genetics, which links chemistry, biology, and physics. Like the Silk Roads, a big-history perspective can weave together threads from many domains of knowledge, creating new insights and ways of thinking. Forging new links can be particularly important in a field as difficult and fragmented as future thinking. As Wendell Bell, one of the pioneers of modern “futures studies,” writes, “In a world of specialists and specialized knowledges, there is an important — and at present neglected — role to be played by the person who sees the big picture, who sees how different things interrelate, and who sees the whole and not only some of the parts.”9

Of course, crossing disciplines is risky, like traveling the Silk Roads. There is a trade-off between local knowledge and the big picture. My hope is that insights from multiple perspectives will balance the occasional loss of graininess or nuance or precision. The quantum physicist Erwin Schrödinger articulates this dilemma well in the preface to What Is Life?, an interdisciplinary book that inspired Francis Crick and James Watson’s breakthrough ideas on DNA. Aware that he was not a biologist, but convinced that physics had much to offer biology, Schrödinger wrote:


I can see no other escape from this dilemma [the difficulty of linking insights from multiple disciplines] … than that some of us should venture to embark on a synthesis of facts and theories, albeit with second-hand and incomplete knowledge of some of them — and at the risk of making fools of ourselves.10



This book explores the future in a similar spirit. It aims to take our understanding of the future “pretty deep,” but it does so, paradoxically, by going pretty wide, by approaching the future from many different directions. It will explore how we try to understand the future, how we and other organisms try to manage different futures, how we humans try to prepare for the most likely futures, and finally, how we humans imagine the futures of our own species, our planet, and even our universe.

Future Stories’ Origin Story

Why is a historian writing about the future? Most historians stick to the past. And quite rightly, according to R. G. Collingwood. “The historian’s business,” he thundered, “is to know the past not to know the future; and whenever historians claim to be able to determine the future in advance of its happening, we may know with certainty that something has gone wrong with their fundamental conception of history.” Most historians agree. But Collingwood’s argument is odd, because studying the past is the key to most forms of future thinking. And that is why not all agree with him. The historian E. H. Carr accepts that historians cannot predict specific events but insists that they can identify large historical patterns and trends that offer “general guides for future action which … are both valid and useful.” Confucius would have agreed. “Study the past,” he wrote, “if you would divine the future.”11 I hope to persuade some readers that historians may indeed have much to offer to future thinking.

It was big history that first persuaded me to think more seriously about the future. In the early 1990s, my colleagues and I at Macquarie University had just started the radical experiment of teaching a history course covering the whole of the past, from the dazzling moment, 13.8 billion years ago, when our universe was born in the big bang. Teaching such a course was ridiculously ambitious because it crossed so many traditional discipline borders. So it never occurred to us to discuss the future as well! Our final lecture was about today’s world. After one such lecture, one of our best students approached me and said she loved the broad sweep of big history, “but” — I was waiting for that — “you can’t stop in the present. If you’ve looked at fourteen billion years how can you not look at the next hundred years or so? How can you leave us on a cliff’s edge? You have to talk about the future, too.” I felt like banging myself on the forehead. Of course, she was right! The future is the rest of time, so shouldn’t a historian spend some time thinking about it?

The next year, with a colleague, David Briscoe, who had given wonderful biology lectures in the course, we included a final lecture on the future. We didn’t know what we were doing, of course. Which future? The next ten years? The next million? No idea. But David made a brilliant suggestion that ensured at least that the lecture would be fun. He said, let’s not overprepare. After all, we really don’t know what is going to happen! So let’s toss a coin in front of the students to decide who’s the optimist and who’s the pessimist. And let’s take turns describing good futures and bad futures. So that’s what we did. We agreed to have just one microphone so we would have to fight for it if we thought the other person was talking nonsense.

We gave these lectures for several years. Whatever else they were, they were fun. And they confirmed our student’s instinct that if you try to think about all of the past, you cannot balk at thinking about the future. Yes, we experience past and future differently, and yet, like conjoined twins, they are inseparable. Thinking about the future led me to a rich, diverse, and sometimes strange body of writing by theologians, philosophers, scientists, statisticians, science fiction writers, and scholars in futures studies.

Eventually, when I set out to write a history of the whole of the past, I followed my student’s advice. The final chapter was about the future.12 This book expands on that chapter. But it goes much further, as I have learned more about the future and realized how much of our thinking is actually about possible futures.

From here on, I will use the phrase future thinking to include all types of thinking about the future, even if they operate below consciousness. There are many other labels, from H. G. Wells’s term foresight, to terms such as futures studies, prognostics (the term favored in the Soviet Union), to planning, prediction (often used critically for forecasts considered overconfident or overprecise), and forecasting, or the French word prospective. I will use the phrase future management to describe attempts, both conscious and unconscious, to control or steer the future in preferred directions.

Structure and Contents

This book is divided into four main parts and organized around four large questions.

The first part asks, “What is the future?” It describes what philosophers, scientists, and theologians have had to say about the future, and it describes the practical challenges all living organisms face as they try to deal with possible futures. Part 2 asks, “How do living organisms cope with the future?” It describes the sophisticated biochemical and neurological mechanisms that living organisms use as they try to manage uncertain futures. This is the foundation for all future thinking. Except in the brainiest of large organisms, these mechanisms work below the level of consciousness. Most future thinking takes place belowdecks. Part 3 focuses on the conscious future thinking of our own species. It asks, “How do human beings try to glimpse, understand, and prepare for the future?” Unlike the future thinking of other species, that of humans has changed radically since our species first appeared, so Part 3 describes human future thinking in three distinct eras of human history: the foundational era, up to about ten thousand years ago, the agrarian era, up to about two hundred years ago, and the modern era. Part 4 asks, “What sort of futures can we (plausibly) imagine for humanity, planet Earth, and the universe as a whole?” How should we imagine what may happen in the next hundred years or the next million, and … can we plausibly imagine the end of time?




Part I



THINKING ABOUT THE FUTURE

How Philosophers, Scientists, and Living Organisms Do It




CHAPTER 1

What Is the Future?

Time as a River and Time as a Map


We are placed in this world, as in a great theatre, where the true springs and causes of every event are entirely concealed from us; nor have we either sufficient wisdom to foresee, or power to prevent those ills, with which we are continually threatened. We hang in perpetual suspence [sic] between life and death, health and sickness, plenty and want, which are distributed amongst the human species by secret and unknown causes, whose operation is oft unexpected, and always unaccountable.

— DAVID HUME, NATURAL HISTORY OF RELIGION1



What is the future? The answer ought to be simple. After all, we live in time. So isn’t the future just that part of time that hasn’t happened yet?

The trouble is that once you start thinking hard about these questions, things get tricky very fast. There is not even a consensus about what the future is within modern futures studies. As Jim Dator writes, “‘Time’ and ‘The Future’ would seem to be two of the most central concepts for Futures studies, but in fact, ‘time’ was barely discussed by the founders of Futures studies, and has seldom been problematized subsequently.”2

No wonder! Thinking about the future can make your brain hurt. The philosophy of time leads us into a scholarly jungle full of beautiful ideas, metaphysical thickets, and philosophical creepy-crawlies. I will try not to go too deep. But we have to venture in far enough to see the problems that gather, like lianas, around the ideas of time and the future.

To understand the future we need to understand time, but does time even exist? Or is the word just our name for a sort of conceptual ghost? In the humanities, some scholars prefer vaguer words such as temporalities, which can probably be translated as “experiences of temporal change.”3 Even modern science offers no complete answers. It’s as if no one lives long enough to really get to grips with time. As Hector Berlioz (may have) said, “Time is a great teacher, but unfortunately it kills all its pupils.”4 Study time too much and, like the eleventh-century Persian astronomer and poet Omar Khayyám, you’ll start to feel you’re spinning like a Sufi dancer.


Myself when young did eagerly frequent

Doctor and Saint, and heard great Argument

About it and about: but evermore

Came out by the same Door as in I went.5



In Milton’s Paradise Lost, even Satan’s followers can’t make sense of time.


[They] … apart sat on a hill retired

In thoughts more elevate, and reason’d high

Of providence, foreknowledge, will, and fate,

Fix’d fate, free will, foreknowledge absolute;

And found no end, in wand’ring mazes lost.6



St. Augustine thought deeply about time as he searched for God’s purpose. In the marvelous book 11 of his Confessions, which remains a fundamental text on time, Augustine asks: “What is time? Who can explain this easily and briefly?” Though he was a deep and subtle thinker, the problem of time always seemed to slip from his grasp. “What then is Time? Provided that no one asks me, I know. If I want to explain it to an inquirer, I do not know.” So frustrated was Augustine that he begged God for help: “My mind is on fire to solve this very intricate enigma. Do not shut the door, Lord my God. Good Father, through Christ, I beg you, do not shut the door on my longing to understand these things which are both familiar and obscure.” As the philosopher Jenann Ismael writes, “There is such a thing as too much deliberation.”7

Two Approaches to Time

The problem of time has engaged philosophers, sages, farmers, shamans, theologians, logicians, anthropologists, biologists, mathematicians, physicists, gamblers, prophets, scientists, statisticians, poets, and soothsayers, as well as everyone worried about their own future and the futures of those close to them. Modern philosophers of time distinguish between two main approaches with very different implications for our understanding of the future.8 Both are foreshadowed in ancient philosophical traditions. Heraclitus (fl. ca. 535–475 BCE) imagined a world of never-ending change. That meant that the future would be different from the past. His near contemporary, Parmenides, thought change was an illusion, so that past, present, and future should be much the same. Many philosophical and theological traditions have struggled with the relationship between permanence and change. The ancient Indian texts known as the Upanishads insist that there is “an inner core or soul (atman), immutable and identical amidst an outer region of impermanence and change.” In many Buddhist traditions, though, “There is no inner and immutable core in things; everything is in flux.”9

The first of our two metaphors follows Heraclitus. It sees time as a sort of flow, like a river, that carries us through never-ending changes. In this view, the future will be different from the past and hard to know. This is how we usually experience time in our everyday lives, so this metaphor feels natural for most of us today. This sort of time is like the turbulent world of ups and downs, joy and grief, birth and death, that some Indian traditions describe as samsara.

On the other side are those who argue that our sense of flow and change is a seductive illusion. “Real time,” as a philosopher of time, the late D. H. Mellor, calls it, does not flow.10 It is more like a map than a river. This approach is like a god’s view of time, a view from above. From this perspective, change no longer looks like something that happens but more like the difference between two points on a map as experienced by an ant crawling between them. Our sense that the future is different from the past arises, in this view, from our own motion, not from the supposed flow of time. In this view, there is little difference between past and future, and in some sense the future should be knowable because it is already mapped. The idea that permanence lies beneath the superficial changes of everyday life may once have shaped most people’s thinking about time, as I will argue in chapter 5. But in today’s rapidly changing world, it is taken most seriously by philosophers and scientists worried by the logical puzzles thrown up by the idea of time as a flow, puzzles we will look at later in this chapter.

One metaphor implies that we are embedded in time, the other that we can perhaps stand above time. A recent survey of the philosophy of time refers to these two approaches as “dynamic” and “static” time. But philosophers often refer to them, in deference to a famous 1908 article by British philosopher J. Ellis McTaggart, as A-series time and B-series time.11 This is jargon, but the jargon is used so widely by philosophers of time that it is worth getting used to.

In practice, there is much overlap between the two metaphors. Even McTaggart, who saw time as an illusion, agreed that “we never observe time except as forming both these series.”12 We find a mash-up of these metaphors in one of the most famous definitions of time, that of Sir Isaac Newton. In Principia Mathematica, the most important work of the scientific revolution, Newton writes, “Absolute, true, and mathematical time, for itself, and from its own nature flows equably without regard to anything external, and by another name is called duration.”13 Newton’s time “flows” like a river, but it is also “absolute,” and it has extension, or “duration,” like a line on a map.

Time as a River: The Future in A-Series Time

To make the metaphor of time as a river less abstract, let’s join Mark Twain’s young hero Huckleberry Finn and his friend Jim as they raft down the Mississippi:


This second night we run between seven and eight hours, with a current that was making over four mile an hour. We catched fish and talked, and we took a swim now and then to keep off sleepiness. It was kind of solemn, drifting down the big, still river, laying on our backs looking up at the stars, and we didn’t ever feel like talking loud, and it warn’t often that we laughed — only a little kind of a low chuckle. We had mighty good weather as a general thing, and nothing ever happened to us at all — that night nor the next, nor the next.

Every night we passed towns, some of them away up on black hillsides, nothing but just a shiny bed of lights; not a house could you see. The fifth night we passed St. Louis, and it was like the whole world lit up …. Every night now I used to slip ashore toward ten o-clock at some little village, and buy ten or fifteen cents’ worth of meal or bacon or other stuff to eat; and sometimes I lifted a chicken that warn’t roosting comfortable, and took him along …. Mornings before daylight, I slipped into cornfields and borrowed a watermelon, or a mushmelon, or a punkin, or some new corn, or things of that kind.14



The flow of A-series time is as majestic as the Mississippi. It carries the flotsam of an entire universe, every star and galaxy, every atom and bug, into the future, just as the Mississippi carries rafts, fishing boats, canoes, yachts, paddle steamers, and driftwood. Our lives are part of that flow.

Huckleberry Finn and Jim live in a dynamic, ever-changing, Heraclitean world as their raft carries them into the future. Though some things seem similar, like the towns they pass each night, the details keep changing. Philosophers use the technical term passage to describe this feeling of never-ending change. The Rubaiyat, in Edward Fitzgerald’s beautiful nineteenth-century translations of Omar Khayyám, captures the sense of passage:


Oh, come with old Khayyám, and leave the Wise

To talk; one thing is certain, that Life flies;

One thing is certain, and the Rest is Lies;

The Flower that once has blown for ever dies.15



The second thing we learn from the metaphor of time as a river is that the future lies in a particular direction. The raft carries its passengers downstream from their starting point in St. Petersburg, Missouri (Twain was probably thinking of his hometown, Hannibal). The future lies downstream, or ahead of us; or below us if, like many Mandarin speakers, you think of the past as up and the future as down; or behind us if, like many Australian Aboriginal communities and native Hawaiian speakers, you think of the future as behind your back.16 Wherever it lurks, the future is in a different direction from the past.

The third thing we learn is that the future is hidden. At best we see a sort of fog, without the glittering details, the scents and colors, that give the past and present their iridescence. Huckleberry Finn can remember in the past “borrowing” a mushmelon or “lifting” a chicken that “warn’t roosting comfortable.” The present is fleeting, like the occasional “low chuckle” in the night. But while it’s here, it is more real than anything. Only now can we feel the wind on our cheeks, or the pulse of a great river, or the heft of a “borrowed” watermelon, or the smell of a wood fire. So intense is our experience of the present that some philosophers (“presentists”) argue it is the only reality. I remember hearing an English Buddhist monk, Ariyasilo, reminding us, “The past is gone. The future isn’t here yet. Listen to the birds!”

In A-series time, past and future are very different. Figure 1.1 (on the following page) captures some of the differences. It was prepared by the Bank of England in 2013 to illustrate predictions about inflation. Sections before 2013 describe the past. They are based on detailed information and form a single line. After 2013, details vanish, and data points fan out into a misty cone of possibilities that is soon too wide to tell us anything useful. Just three years into the future, the Bank of England could only make the unhelpful prediction that 90 percent of likely outcomes fell within a range from a 0.5 percent decline in prices to a rise of almost 4.5 percent. Though separated only by the diaphanous veil of the now, past and future are very different in A-series time.

Particularly mysterious is the moment when past and future meet. As we raft downstream, it is as if we are approaching a ghostly supradimensional fleet of possible futures. But as they draw nearer, more and more of those possible futures pop into nothingness until, just as we reach them, the fog disperses and only one is left. The surviving future becomes a dazzling present before slipping into the past.
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Figure 1.1: The Bank of England’s May 2013 Fan Chart of Expected Inflation
The unshaded part shows inflation rates before 2013. They are known. To the right, we see one hundred likely inflation outcomes, assuming that “identical” conditions persisted as at the time the graph was created. The darker regions contain the outcomes thought to be most likely. The fan shows how quickly forecasts become too broad to say anything useful.
(From Kay and King, Radical Uncertainty, loc. 1625 Kindle.)

This is a bit like the strange process known to quantum physicists as the collapse of the wave function. The many possible positions and motions of millions of subatomic particles can be described mathematically by a probabilistic wave function that looks a bit like the Bank of England’s predictions of future inflation rates. But if you measure the system, all the possibilities suddenly collapse into a single, detectable state, like the bank’s descriptions of inflation rates in the past. In A-series time, possible futures seem to collapse in a similar way as they reach us. Where did those other futures go? Did they ever really exist?

We can summarize the main features of A-series time in a type of diagram that we will return to several times in this book: a future cone.17 To get an idea of the general shape of future cones, go back to Figure 1.1, which showed the Bank of England’s predictions about future interest rates. Tidy the shape up, rotate it ninety degrees counterclockwise, and you have a diagram that includes the past and the future. It looks a bit like a cocktail glass because all our evidence suggests there is only one past, so the past appears as a single line while the future flares out into a cone with many possibilities.

[image: ]
Figure 1.2: A-Series Time: The Cocktail Glass
Time as a Map: The Future in B-Series Time

A-series thinking about the future feels right to most people in today’s world. But that was not always true. Philosophers of time, and traditional religions, know of a second type of time, which looks more like a map than a river. This is time as seen by the gods. McTaggart called this B-series time.

B-series time is simpler and more streamlined than A-series time. Past, present, and future are not so different from one another; they are just regions on a map. “Now” is where you happen to be at this moment, and the future is off to one side of your present position. Another observer will define present, past, and future differently, just as an observer in New York will imagine the West differently from an observer in Moscow. Here is a diagram capturing some features of B-series time. The first thing you may notice is that there is no cone! This diagram looks more like a worm than a cocktail glass.
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Figure 1.3: B-Series Time
Look at a to-do list or a school timetable and you are looking at the temporal equivalent of a map. Dentist, 9:45. Meeting, 11:30. Dinner with friends, 6:30. The schedule describes a temporal landscape within which future and past are just different places. And of course the metaphor of a map also suggests that the future is knowable: at 6:30 I will be meeting my friends.

B-series time adopts what Huw Price calls the “View from Nowhen,” in which all moments are equal.18 This is the view from above a map. Imagine flying high above the Mississippi and spotting Huckleberry Finn and Jim on their raft. Unlike them, you won’t feel the chop of the current, but you can see where they have come from and where they are going. For you, different parts of their journey exist in a single space. If we could fly high enough, we might even imagine a map of everything that ever has existed or will exist in the universe. The coordinates of this universal map reach across all of space and time from the deepest past to the remotest future. Eventually, we are seeing a vast, frozen lump of all events and happenings and lives and deaths, the strange four-dimensional entity that the philosopher William James called the “block-universe.” Einstein would call it the “space-time continuum.” The block-universe is full of objects and events. The present moment is not that special because, as William James put it, “every event, irrespective of when it occurs, is fully and equally real, in the same way that events occurring at different spatial locations are fully and equally real.”19 Though he didn’t have the modern jargon, St. Augustine seems to have believed that God saw a block-universe: “In the eternal, nothing is transient, but the whole is present.” Or, as the philosopher Simon Blackburn puts it, “All events, past, present and future, exist like flies in amber, with greater or lesser distances between them.”20

In the block-universe we shouldn’t grieve for the dead or worry about the future. Albert Einstein captured this feeling in a letter of condolence to the family of his old friend Michele Besso: “He has departed from this strange world a little ahead of me. That means nothing. For us believing physicists, the distinction between past, present and future is only a stubborn illusion.”21 The alien Tralfamadorians of Kurt Vonnegut’s Slaughterhouse Five would have sympathized. They live in four dimensions so that, for them, no one dies because “all moments, past, present, and future, always have existed, always will exist.” Similar views of time can be found within many philosophical and religious traditions. The thirteenth-century Japanese Zen monk Dogen writes, “Life is a position of time. Death is a position of time. They are like winter and spring, and in Buddhism we do not consider that winter becomes spring, or that spring becomes summer.”22

B-series time has other odd features. With no definite “now” to anchor our images of reality, we have to think of everything as extended in time as well as in space, so we have to take more seriously the idea of time as a fourth dimension. That means that as I look down on Huck Finn and Jim, they may appear not as moving dots but as wormlike lines running down the river Mississippi. Kurt Vonnegut’s Tralfamadorians see human beings as huge millipedes, “with babies’ legs at one end and old people’s legs at the other.” The metaphor of a map also threatens our sense that change can occur in only one direction, from past to future. On a map you can move in all directions, so why not move back in time as well as forward?

Many philosophers and scientists are willing to live with the eccentricities of B-series time because A-series time seems to generate even more philosophical and logical conundrums. Take the idea of now, the moment that separates past from future. In B-series time, now is not special. It’s just where/when you happen to be. But in A-series time, now is a special place that really is different from past and future. So shouldn’t we be able to draw a line around now? How long does now last? Augustine argued that “the present occupies no space.”23 That idea leads to paradoxes that the Greek philosophers knew well. How can something happen if there is no time for it to happen in? The philosopher Zeno (495–425 BCE) invited us to think of an arrow in flight. In an infinitely small moment, it cannot cover any distance. So it must be at rest. Ditto for the next moment and the one before it. Therefore, the arrow cannot be moving. The idea of an infinitely small now doesn’t seem to work philosophically or intuitively.

But what if now is not infinitely small? Perhaps time, like matter and energy, is granular. Does that get us off the hook? Perhaps there is a smallest possible atom of time, a chronon. Perhaps a chronon is the time light takes to cross the smallest possible length in space: about 10–35 meters long. Of course, our inner experience of now cannot possibly be that small. William James called the psychological now “the specious present.” It probably lasts two or three seconds, as the mind organizes multiple sensations into a single picture of now, because our perceptions depend on neurological processes that edit and link information from many sensors and processors, interpolate where data is missing, and take time to do it all.24 As we experience it, the border between now and the future is a blur of impressions, images, thoughts, and sounds. But if the present is not infinitely small, then some of it must stick into the future and some into the past like a temporal cocktail stick. Doesn’t that make nonsense of the idea that future, present, and past are different? B-series time avoids these paradoxes because it doesn’t treat now as special.

St. Augustine raised another difficulty with A-series time. Where are the past and future when we are in the present, as we always are in A-series time? “Do [they] exist,” he asked, “in the sense that, when the present emerges from the Future, Time comes out of some secret store, and then recedes into some secret place when the past comes out of the present?”25 We never actually experience alternative futures. We only ever meet a single future, and by the time it arrives it has turned into the present. So in what sense do alternative futures exist before we meet just one member of the delegation? Did the delegation ever exist? In B-series time, futures are just places on a map so these problems do not arise.

And here’s another problem that takes us very deep. If time flows, how fast does it flow? Huckleberry Finn timed the Mississippi’s flow past its banks at four miles an hour (6.4 kilometers per hour). Can we time time? Only if we know what it is flowing past. Newton understood the difficulty and tried to solve it by distinguishing absolute time, which he saw as an ultimate framework, like the banks of the Mississippi, from relative time. Newton explained the idea of absolute time by turning to theology, a subject he thought about as deeply as physics. He argued that God’s universal presence provides the ultimate grid for space and time. Though he later retracted the idea, he once described the universe, in a revealing metaphor, as “the Sensorium of a Being incorporeal, living and intelligent.”26

In the secular world of modern science, theological solutions no longer work. Nineteenth-century scientists tried to replace Newton’s idea of God as the ultimate grid of reality with the concept of an “ether,” a gossamer-thin medium through which all energy and matter traveled, and against which you could measure their speed. There were many attempts to detect the ether, but none succeeded. The most famous attempt was the Michelson-Morley experiment, conducted in 1887. This assumed that the speed of light ought to be slower when traveling against or across the ether, so there ought to be a difference in the speed of two light beams that travel at ninety degrees to each other. But no difference could be detected. That left advocates of A-series time with a flow from past to future, but nothing against which the flow could be measured. In chapter 2, we will look at Einstein’s revolutionary solution to this puzzle.

Determinism, Causation, and the Arrow of Time

B-series time avoids the paradoxes of A-series time, but it also raises two profound problems for future thinking. First, the idea of a block-universe can be interpreted to mean that the future is all stitched up, so there are no choices to be made. That seems to be the end of free will, ethics, and morality. Second, in B-series time, change seems to have no clear direction. That is a big problem for future thinking because it deprives us of one of the most powerful ways of forecasting the future: the idea that if A causes B, then when A happens, we can predict B in the near future. Kick a ball now, and I predict it will move in the near future. These questions about determinism and causation threaten fundamental assumptions about how to cope with the future. That’s a high price to pay for the simplicity of B-series time.

Fortunately, there are good answers to these questions that preserve our intuitive sense that (1) we can shape the future because it is not completely predetermined by the past, and (2) causes precede effects because many forms of change occur only in one direction: from past to future.

Some of these arguments are old, but in their modern forms they depend on a fundamental shift in scientific thinking that occurred in the late nineteenth century, a change in how modern science and philosophy conceive of reality and the future. From the seventeenth century to the early twentieth century, most scientists found the idea of determinism both logical and inspiring. They hoped that science would discover more and more mechanical laws that would increase our ability to predict the future. They accepted that all events in a mechanical universe, from the death of the sun to me having an extra cup of coffee this morning, were / are / will be predetermined from the moment of creation. Omar Khayyám captures the idea of determinism poetically:


With Earth’s first Clay They did the Last Man knead,

And there of the Last Harvest sow’d the Seed:

And the first Morning of Creation wrote

What the Last Dawn of Reckoning shall read.27



If Omar Khayyám is right, the whole idea of planning for possible futures is nonsensical. The game is fixed. Does B-series time abolish the idea of choice, along with all our ideas about responsibility, ethics, and morality? The answer is … not necessarily.

The classic modern account of determinism comes from the work of the great French scientist Pierre-Simon de Laplace. Laplace was a brilliant mathematician and lived in an era of buoyant confidence in the power of science. In 1814, he drew out the deterministic logic of post-Newtonian science in a work called “A Philosophical Essay on Probabilities.”


Present events are connected with preceding ones by a tie based upon the evident principle that a thing cannot occur without a cause which produces it …. We ought then to regard the present state of the universe as the effect of its anterior state and as the cause of the one which is to follow. Given for one instance an intelligence which could comprehend all the forces by which nature is animated and the respective situation of the beings who compose it — an intelligence sufficiently vast to submit these data to analysis — it would embrace in the same formula the movements of the greatest bodies of the universe and those of the lightest atom; for it nothing would be uncertain, and the Future, as the past, would be present to its eyes.



In practice, Laplace admitted, human understanding will always remain “infinitely removed” from the understanding of such an all-knowing being.28 Our ignorance will preserve the illusion of free choice. But, he argued, free choice is an illusion.

The argument is old. Two thousand years ago, Cicero put it into the mouth of his brother, Quintus, in his Socratic dialogue On Divination. Quintus defends the Stoic argument that “all things happen by Fate” because there is “an orderly succession of causes wherein cause is linked to cause and each cause of itself produces an effect.” From this Quintus concludes, like Laplace, that if we knew enough, we could predict the future. “The evolution of time is like the unwinding of a cable: it creates nothing new and only unfolds each event in its order.”29

Extreme determinism has always worried theologians and philosophers because if humans have no freedom to choose, they cannot be held responsible for what they do, and that is the end of ethics and morality. For theologians in the Abrahamic tradition, the problem was how to square the idea of human freedom of choice with the idea of an omnipotent and omniscient God. For scientists, the problem is to decide whether scientific laws leave any wiggle room for individual choices or contingency or randomness.

There have always been powerful arguments against extreme determinism. In a polemic with Cicero, Augustine argued that we do have freedom of choice despite God’s omnipotence and omniscience. God has granted us limited freedom to choose, but, with infinite “foreknowledge” and the ability to stand outside of time, he also “foreknew” what we would freely will!30 Modern philosophers of time offer analogous arguments. The block-universe is real, they argue. But it is constructed both by mechanical causes that are broadly predictable in principle, and by events that were unpredictable at the moment when they occurred, such as quantum events or the choices made by purposeful beings. The block-universe can be “seen” only by entities standing outside the flow of time, but it is constructed, at least in part, by entities embedded in that flow. Today, the idea that free will and determinism are compatible is known, unoriginally, as compatibilism.

Since Laplace’s time, the tide has turned against extreme determinism even within the hardest of sciences, such as physics. Philosopher of science Harry Laudan writes that in the late nineteenth century most scientists abandoned hopes for complete certainty. Instead, they committed to “a more modest program of producing theories that were plausible, probable, or well tested. As Pierce and Dewey have argued, this shift represents one of the great watersheds in the history of scientific philosophy: the abandonment of the quest for certainty.”31

There were several reasons for this profound shift in scientific ideas about knowledge, reality, and the future.

Philosophers showed that no logical system could guarantee certainty. Bertrand Russell offered as an example the apparently simple statement: “This statement is false.” If it is false it cannot be true. If true, it must be false. In the 1930s, Kurt Gödel’s “incompleteness theorems” showed that all logical systems must contain assertions that cannot be proven to be true. In computing, Alan Turing proved that it is impossible to determine in advance where all computer programs will lead.32 More recently, the Swiss physicist and mathematician Nicolas Gisin has shown that even in the world of numbers, absolute precision may be unattainable.33

Early in the twentieth century, quantum physics undermined determinism in physics by showing that at subatomic scales, many events are inherently unpredictable. Shine a light at a surface with two holes in it and try to predict which hole a given photon will go through. It can’t be done. That means, as the physicist Richard Feynman put it, that “the future … is unpredictable.”34 Really! Not just because of our ignorance. Today, these uncertainties haunt all of physics. Given that our universe consists of unpredictable subatomic particles organized into gazillions of different formations, these are powerful arguments against Laplace’s extreme determinism. General laws and tendencies there certainly are, but they cannot determine the future in detail, so they do not allow perfect prediction even in principle.

Chaos theory offers another reason for abandoning hopes of perfect prediction. In the early 1960s, the meteorologist Edward Lorenz found that trivial differences in starting conditions can cascade through complex systems such as the weather to produce wildly different outcomes. What may seem like infinitesimally small initial differences can be magnified many times over by positive feedback loops. This is known as the “butterfly effect,” after Lorenz’s metaphorical idea that the flapping of a butterfly’s wings somewhere on Earth could be amplified into a hurricane somewhere else. The COVID-19 pandemic is an example of a world-changing event caused by alterations to the genome of a single virus so small you would need an electron microscope to see it.

One of the most powerful arguments against strict determinism comes from evolutionary biology. If the future were determined with absolute precision, why would evolutionary processes generate so many entities (including ourselves) that seem to try to intervene in events? Why invest so much evolutionary energy in choice-making mechanisms if there are no choices to make? (We will discuss some of these choice-making mechanisms in later chapters.) This argument, too, has ancient roots. In Boethius’s Consolation of Philosophy, written fifteen hundred years ago while Boethius was imprisoned in Pavia, Lady Philosophy asks whether the outcome of a chariot race might be predetermined. Boethius’s response is that it could not be because “then the exercise of skill would be beside the point.”35 Exactly. Why would God give humans the ability to make skillful choices if he had fixed the race?

In summary, most modern interpretations of the universe agree that specific events and outcomes are not completely predetermined. As the physicist Phil Anderson put it in 1972, “The ability to reduce everything to simple fundamental laws does not imply the ability to start from those laws and reconstruct the universe.” There is a little “give” in the universe of modern science. William James writes, “The parts have a certain amount of loose play on one another.”36 If Huckleberry Finn and Jim dip an oar into the Mississippi, they will be able to change course slightly. B-series time does not commit us to extreme determinism because there seems to be some wriggling going on inside the block-universe. Phew!

But we’re still left with the problem of causation because B-series time seems as if it should allow change to occur both backward and forward in time, while the idea of causation requires change to occur in just one direction, in which causes precede effects.

By the early twentieth century, physicists understood that most fundamental physical equations seem to work equally well whether we imagine time moving forward or backward. Film electrons in motion and try to figure out if the film is running forward or backward. You can’t do it.37 Today, physicists working at research facilities such as the Large Hadron Collider outside Geneva routinely encounter particles, such as positrons, that seem to travel backward in time. For the fundamental particles of physics, there seems to be no direction to time.

That upends all our ideas about causation. Some welcomed this shift because the idea of causation was already in trouble. In the eighteenth century, David Hume showed that you can never catch causation red-handed. You can show that two events seem to be correlated. When you kick a ball, the ball will move away from you. But proving that the kick caused the ball to move is impossible. The problem is that there are so many possible causes. Did the contraction of muscles in my leg cause the ball to move? Or the absence of something locking the ball in place? Or the neurons in my brain that made me kick the ball? Or the big bang that created me, the ball, and the football pitch? As Bertrand Russell argued in 1912, the idea of causation leads to an infinite regress. Statisticians are familiar with the problem of hidden causes. In the 1950s, evidence accumulated for a correlation between smoking and lung cancer, but the British statistician Ronald Fisher, a notorious contrarian and smoker (and paid consultant to tobacco companies), argued that perhaps there was an undiscovered gene for both smoking and lung cancer, or perhaps lung cancer caused smoking! Such arguments are surprisingly hard to refute.38

So profound are these difficulties that in the early twentieth century
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