

Also by Michael Pollan

This Is Your Mind on Plants

How to Change Your Mind

Cooked

Food Rules

In Defense of Food

The Omnivore’s Dilemma

The Botany of Desire

A Place of My Own

Second Nature


[image: Book Title, A World Appears: A Journey into Consciousness, Author, Michael Pollan, Imprint, Penguin Press]


PENGUIN PRESS

An imprint of Penguin Random House LLC

1745 Broadway, New York, NY 10019

penguinrandomhouse.com

Copyright © 2026 by The Judith Belzer and Michael Pollan 2014 Revocable Trust

Penguin Random House values and supports copyright. Copyright fuels creativity, encourages diverse voices, promotes free speech, and creates a vibrant culture. Thank you for buying an authorized edition of this book and for complying with copyright laws by not reproducing, scanning, or distributing any part of it in any form without permission. You are supporting writers and allowing Penguin Random House to continue to publish books for every reader. Please note that no part of this book may be used or reproduced in any manner for the purpose of training artificial intelligence technologies or systems.

PP colophon is a registered trademark of Penguin Random House LLC.

Cover design: Darren Haggar

Cover art: The Beeches with Blue Curtain, Shawn Huckins

Designed by Amanda Dewey, adapted for ebook by Cora Wigen

Library of Congress Control Number: 2025036136

Hardcover ISBN 9781984881991

Ebook ISBN 9781984882004

The authorized representative in the EU for product safety and compliance is Penguin Random House Ireland, Morrison Chambers, 32 Nassau Street, Dublin D02 YH68, Ireland, https://eu-contact.penguin.ie.

prhid_prh_7.4a_155978819_c0_r3


Contents

[image: ]

Dedication

Epigraph

Introduction

The Wager

Chapter 1

Sentience

Chapter 2

Feeling

Chapter 3

Thought

Chapter 4

Self

Coda

The Cave

Acknowledgments

Notes

Selected Bibliography

Index

About the Author

_155978819_


For Ann…
and for my mother


Examine for a moment an ordinary mind on an ordinary day.

—Virginia Woolf, “Modern Fiction”

I open my eyes and a world appears.

—Anil Seth, Being You


Introduction

The Wager

In 1998, at a time when the modern science of consciousness was not even a decade old, two of its leading lights made a bet at a bar in Bremen late one night. Christof Koch was an intense young German American neuroscientist who had been in hot pursuit of the “neural correlates” of consciousness since the late 1980s. That’s when he, as a twenty-eight-year-old postdoc at MIT, had teamed up with Francis Crick, one of the most revered scientists in the world. It was Crick who had, along with his colleagues, discovered the double-helical structure of DNA, solving one of the deepest puzzles of biology: how traits get passed down from one generation to the next. The discovery earned Crick and his colleagues a Nobel Prize in 1962 and gave him the confidence to believe that consciousness, perhaps the greatest mystery in science, would yield to the power of the same reductive approach that had cracked the code of life. In Koch, Crick had found a brilliant and energetic collaborator. Born in the Midwest to German parents in 1956, Koch had a PhD in what is now called computational neuroscience from Germany’s Max Planck Institute for Biological Cybernetics and would soon join the faculty at Caltech.

With Koch at his side, Crick set out to explain how it is that a particular piece of brain tissue generates the feeling of being alive—the sense of a self in possession of subjective experience. If not for Crick’s willingness to spend his considerable intellectual capital on it, the scientific study of consciousness might still be an intellectual backwater, not to mention a suicidal career move for a young neuroscientist or philosopher. For a sense of the subject’s standing at the time, consider this tart entry on consciousness in The International Dictionary of Psychology, first published in 1989: “A fascinating but elusive phenomenon: it is impossible to specify what it is, what it does, or why it evolved. Nothing worth reading has been written on it.”

But by 1998, Crick and Koch had published important papers that linked various measures of brain activity, such as specific frequencies of brain waves, to aspects of consciousness. It seemed only a matter of time before this approach would identify the specific neurons responsible for subjective experience—a physical signature of consciousness in the brain.

Not so fast, Koch’s drinking partner had argued that night. David Chalmers, an Australian-born philosopher, thirty-two at the time, had made a splash four years earlier at a consciousness conference in Tucson—remarkably enough, one of the first interdisciplinary conferences devoted to the subject. Chalmers was an unknown postdoc at Washington University in St. Louis when he spotted a notice for the Tucson conference; he had written his dissertation on consciousness[*1] and thought maybe he could wangle an invitation to do a poster session outlining his approach. To his surprise, he was offered a speaking slot on the main stage.

With his long, stringy hair and boxy black jacket (think David Byrne circa 1984) over a concert T-shirt, Chalmers looked more like a rock and roller than a respectable philosopher.[*2] Before teeing up his own theories, he spent ten or twenty minutes framing the larger question of how best to approach the subject of consciousness by proposing that it be divided into two types of problems. First, there were what he called the “easy problems” of consciousness, which included figuring out the workings of mental operations like learning, memory, discrimination, and perception. Not all that easy, but at least we had a proven scientific method for approaching such behavioral and cognitive functions in terms of specific measures of brain activity. And then there was what he memorably called the “hard problem” of consciousness: the puzzle of why any of these mental operations are accompanied by any conscious experience whatsoever. “Why doesn’t all this information-processing go on ‘in the dark,’ free of any inner feel?” he asked in a subsequent paper. Science, organized around objective third-person measurement, was ill-equipped to explain a phenomenon that was inherently subjective, qualitative, and internal. The power of science lay in its ability to reduce complex phenomena to simpler phenomena, as Crick had reduced heritability to the alphabet of DNA. Consciousness was fundamentally different, Chalmers argued, and would not yield to normal reductive science anytime soon, possibly ever. He speculated that the solution might well involve adding something completely new—“an extra ingredient”—to the building blocks of reality identified by physics: matter, energy, space, and time.

No one remembers the theories of consciousness sketched out by the scruffy young philosopher that afternoon, but everyone remembers the meme he introduced—the hard problem—and the stiff challenge he thus laid at the feet of scientists, a challenge that, decades later, continues to shape and drive the field.

When the scientist and the philosopher met in Bremen in 1998, drinking together late into the night, Chalmers expressed doubt that the search for neural correlates would succeed in the foreseeable future, much less solve the hard problem even if it did. Koch, with the brashness of a young man backed by one of the most brilliant scientists of his time, proposed a wager: Within twenty-five years, we would find the physical footprint of consciousness in the brain, which he predicted would comprise a small set of specialized neurons responsible for subjective experience. The loser would deliver to the winner a case of fine wine.[*3]



How is it possible that the scientific study of consciousness is as new as it is? It’s not as if people were unacquainted with the phenomenon before the twentieth century. We need look no further than literature for accounts of conscious experience—for confirmation that, like Hamlet, we all inwardly talk to ourselves and experience spaces of interiority, not to mention the simple but nevertheless astounding fact that a world appears when we open our eyes. But these everyday miracles that are familiar to every one of us were not a central concern of science until remarkably late in the last century.

The reason is not hard to find. Ever since Galileo’s time, and at his urging, science has cordoned off the mind—or the soul, as it was then known—leaving it to the exclusive jurisdiction of the priests and poets.[*4] This was both a political move and a practical one—political because it would (Galileo hoped) avoid bringing the hammer of the Church down on the scientific enterprise, and practical because (as Galileo foresaw) more progress could be made in the investigation of nature by focusing on objective qualities that could be measured rather than on subjective qualities that could not. With a few notable exceptions along the way (I’m thinking of Sigmund Freud and American philosopher-psychologist William James), this approach toward the science of the mind endured well into the twentieth century. Take, for example, behaviorism, the school of thought that dominated psychology for most of the twentieth century; it refused to deal with interiority or, really, anything but measurable outward behaviors. In light of this history, Christof Koch and David Chalmers stand out as pioneers.



Isometimes wonder which side of their bet I would have taken if given the opportunity back in 1998. It would have been a hard call. Part of me has always bristled at the arrogance of reductive science, which might explain why I’ve gravitated toward the humanities. I can still remember my eighth-grade chemistry teacher, Mr. Sammis, a cocky materialist I found hard to stomach from day one. On the first day of class, Mr. Sammis thought it would astound us to learn that all we consisted of as human beings was a handful of elements and molecules, mostly H2O, carbon, and nitrogen. It followed that the most objective measure of our value was the cost of those compounds if purchased from a chemical-supply company, which he pegged at four dollars and change, if I remember correctly. I was astounded—but mainly at what an idiot this man was for taking such a reductive view of life. In the throes of adolescence, fired with romantic passions (and confusion), I decided that day that chemistry had nothing important to teach me. Literature, on the other hand, captured something essential about what it felt like to be alive, something that would forever elude Mr. Sammis and his catalog of chemicals. That something, of course, was consciousness.

So this part of me surely would have taken Chalmers’s side of the bet. The hard problem was, in a sense, not only a recognition of the deep mystery but a defense of it: There’s something here (in our heads!) that you scientists can’t touch with your cold, hard assumptions and tools. Consciousness is singular, an extra and special ingredient in the recipe for making a life, one that can’t be ordered from the chemical supply house.

Yet there is another part of me, the part that became a science writer, that is sympathetic to the quest to explain everything in material or physical terms—that is, in terms of matter, energy, and gravity, which are, presumably, all there is: the complete ingredient list for everything, our bodies and minds included. This reductive project has an enviable track record of solving seemingly unsolvable mysteries. The emergence of life from a primordial soup of chemicals had long been such a mystery. People once spoke of an élan vital, or vital force, as the extra ingredient that somehow animated dead matter, transmuting it into living beings with intention and agency. For centuries, this was the hard problem of life, and while it hasn’t been completely solved, the mystery has gradually faded, thanks to the discoveries of people like Crick; we no longer need any magic ingredient to explain how life arose[*5] from Darwin’s warm little pond. Surely it is only a matter of time before the mystery of consciousness yields before the power of science. At least that is what I believed before embarking on this journey, which has rocked many of the assumptions I held about the mind and its place in the world.[*6]

I should also add that I am, by nature, skeptical of our deep human desire for magic, even when I share it. I sometimes wonder if the quest to find the wellsprings of consciousness is but a socially (and scientifically) acceptable proxy for the search for the soul. We don’t dare voice this wish, but the more immaterial and irreducible consciousness proves to be, the more we can permit ourselves to imagine it soul-like, floating free of the mortal flesh that (presumably) houses it. When I recently shared this thought with Chalmers, sitting across from him at the kitchen table of his penthouse apartment on NYU’s campus, he recalled the reaction of his father, a medical researcher and hardheaded empiricist, upon hearing the news that his son had decided to go into philosophy: “Don’t tell me you’re going to spend your life looking for the soul!”

Magical thinking has long been in a losing battle with science. We may well discover that, contra Mr. Sammis, we are something more than the sum of the chemicals that constitute us. Yet what are we to make of the fact that there is a whole suite of chemicals that, when introduced into the brain, utterly change our experience of consciousness? Think of how the caffeine in coffee subtly sharpens the feeling of being alive (or at least awake), or how the psilocybin in a mushroom (and what could be more material than a mushroom?!) can radically alter our sense of self and our subjective experience of the world. The fact that consciousness can be altered by chemicals does not necessarily prove that consciousness is, at its core, a material phenomenon, but it would seem to lend at least some credence to the idea.[*7]

So you might say I am of two minds, or I was when I started out on this journey to discover what we do and don’t know about consciousness. Chalmers won the bet, by the way. During a ceremony I attended at a consciousness conference in New York City in June 2023, Koch graciously conceded and presented Chalmers with a case of Madeira.



Imet Christof Koch for the first time at Seattle’s Allen Institute for Brain Science, where he presides over a team of neuroscientists from an office in which a portrait of a stern, bushy-browed Crick gazes down on him. “Keeping an eye on you!” Crick had scrawled across the bottom of the photograph. Koch recalled for me the moment when he realized that finding the neural correlates wouldn’t necessarily “solve” the problem of consciousness. It came at a conference in Zurich in 1996, when the neurologist Volker Henn posed a fairly straightforward question about a paper Koch had presented. The paper linked the presence of consciousness to a specific frequency of brain waves—forty to seventy hertz.[*8] What is it about that frequency that gives rise to experience, Henn asked, while a lower frequency—twenty hertz, say—does not? That night, Koch lay awake in bed, wondering why any brain state should feel like anything. How did one bridge the gap between physical neurons and mental feelings? “I began to see that there’s no way to squeeze a phenomenon like consciousness out of some ions sloshing around in a brain,” he told me. This didn’t mean the search for neural correlates should be abandoned. “Whether you believe in materialism or panpsychism or whatever, we can agree that there are physical mechanisms in the brain that correlate with consciousness. But finding those mechanisms is never going to explain how consciousness arises.”

In recent years, Koch has placed most of his intellectual chips on something called integrated information theory, or IIT, first proposed in 2004 by Giulio Tononi,[*9] a psychiatrist and sleep researcher at the University of Wisconsin. One of the attractions of IIT is that it promises to get around the problem Henn identified by making its starting point not the brain but lived experience.

The theory begins by offering a series of axioms that purport to capture the essential properties of any conscious experience. Consider the moment of consciousness you are experiencing right now: It comprises your perspective on a scene that contains the book in your hands, whatever you can see of the room, the bodily sensation of sitting in your reading spot, and the thoughts prompted by these words. According to IIT, every such moment of consciousness shares the same five specific qualities: It is “intrinsic” (that is, it has an internal perspective); it is “composed” of many distinct phenomenal parts (think of the way the experience combines elements of perception, memory, feeling, imagination, etc.); it is “integrated,” or unified (these elements are joined together in a single experience at a time); it is “definitive” (it is this and not that, in other words); and it is “bounded” (it has an edge beyond which the conscious perception doesn’t go).

I won’t wade into all the details, but the theory holds that in order for a physical system to generate these experiential qualities, it must exhibit a certain kind of (massive) interconnectivity and recursiveness, whether among neurons or among other similarly networked things (such as transistors on a silicon chip). It’s important to note that IIT does not restrict consciousness to brains. Any physical system properly configured to integrate information is, to some degree or another, theoretically conscious.

I don’t pretend to understand all the complexities of IIT, and the math can get pretty abstruse, but it seems to me that the straightforward question posed to Koch in Zurich hasn’t been completely answered: Why should neurons organized and exchanging information in any particular way necessarily feel like something? Koch and Tononi, who teamed up to refine IIT, have offered in reply an application of sheer intellectual brute force: Information integrated in the prescribed manner doesn’t just generate consciousness or correlate with it—no, integrated information is consciousness, full stop. The two are identical. The theory is controversial, to say the least, and no one has yet figured out a way to prove or disprove it.

Taking the other side of Koch’s bet on IIT is a second leading theory of consciousness called global workspace theory, or GWT, proposed by psychologist Bernard Baars in the 1980s and later elaborated by neuroscientist Stanislas Dehaene into what is known as global neuronal workspace theory, or GNWT.[*10] This theory contends that the brain consists of a great many modules, or networks, that spend most of their time processing information unconsciously—information from the sense organs, from the body, from memory, from emotions, and so on. After all, the overwhelming majority of the work done by our brains takes place completely beneath our notice. So how and why does some of this material bubble up into our conscious awareness?

According to global workspace theory, the information produced by each of these various modules competes for the attention of the brain’s owner in a quasi-Darwinian process, with the most urgent or useful information rising to the top and finding its way into the “global workspace.” The theory asks us to imagine the mind as a theater, mostly dark except for the spotlit stage—that’s the workspace, washed in the light of attention. Information that makes it “onstage” gets “broadcast” to the entire brain, at which point it pops into consciousness. The value of this information becoming conscious is that it can be used to guide behavior more flexibly than automatic processing would. Consciousness creates a space for decision-making.

Two questions occur: How do we explain the flood of unimportant, arbitrary, useless, and nonsensical mental material that somehow survives this supposed winnowing to make it into the workspace of our awareness? And, more important, who is the subject or recipient of this broadcast information? The theory doesn’t say. It offers a plausible explanation for how perceptions and thoughts and feelings enter what William James called “the stream of consciousness,” but it doesn’t explain how this stream acquires a subject that experiences its flow. Here it comes again, rearing its Hydra head: the hard problem.

The rising dominance of these two competing theories has led to a second wager in the field of consciousness studies. IIT and GWT have officially been pitted against each other in a novel scientific showdown sponsored by the John Templeton Foundation, a leading funder of consciousness research. Spurred by the foundation’s largesse, proponents of the two theories met in Seattle in 2018 to hash out a set of experiments designed to prove or disprove one or the other in what is being called an “adversarial collaboration.” To head off conflicts of interest or the moving of goalposts, the experiments[*11] are being conducted by disinterested third parties in several labs around the world. But the most novel part of the competition, which is ongoing, is that the contestant whose predictions fail to pan out must commit in advance to acknowledging the failure. There is something deliciously gladiatorial about this whole approach to doing science, though it remains to be seen whether it will produce a winning theory and, even less likely, a concession.



In the quarter century since his wager with Koch, Chalmers hasn’t budged from his conviction about the hardness of the consciousness problem. He believes that neither IIT nor GWT solves the hard problem, though both may shed light on some of the easier ones. In recent years, he has been diligently exploring some of the “crazy ideas” he has encouraged scientists to take more seriously, if only because most of the less crazy ideas have slammed into brick walls of one kind or another.

Chalmers plays a curious role in consciousness research these days, one he regards as “constructive,” even if it involves the systematic demolition of theory after theory. Holding fast to no theory of his own, he’s happy to deploy his rigorous philosophical chops to push various approaches to the problem as far as he can take them before they hit a dead end or collapse. Chalmers has an unusual and, to my mind, admirable ability to hold ideas lightly, taking them seriously without becoming personally invested. When we met in New York, he mentioned with some bemusement that “whichever theory I’ve worked on most recently comes to seem the least plausible, while the ones I haven’t thought about for a while start to look more promising…until I work on them.”

Among the ostensibly “crazy ideas” that Chalmers has explored in recent years are panpsychism (the ancient idea that everything, right down to the subatomic particles in the ink on this page, is conscious to some infinitesimal degree); idealism (the equally ancient idea that consciousness is a fundamental property of the universe, like charge or spin or mass, and in fact precedes matter); illusionism (the idea that consciousness—perhaps the thing in life we are most certain is real—is just an illusion); and quantum theory (some versions of which put forth the idea that consciousness is an active force in the construction of reality).

Yes, it really does get that weird, and weirder still, as I’ve discovered in the course of chasing down this most elusive prey. One bit of advice? Don’t spend too much time thinking about consciousness or following developments in the field unless you’re willing to throw into question your most cherished assumptions about reality and entertain some truly strange possibilities. You will meet philosophers who argue that consciousness is not necessarily confined to brains and scientists who have come to doubt whether the known laws of nature can ever explain it.

One reason why consciousness has proved such a hard nut for science and philosophy is because the only tool we can use to crack it is consciousness itself. There is literally no way of getting around it. Consciousness might feel like a transparent window on the world, but as we will discover, the world that appears to us is the product of consciousness; there’s something out there, but since we have no way to access it—to perceive it, describe it, measure it, confirm its existence—except by way of consciousness, it’s impossible to say what it is. Consciousness is the water we swim in, and in our everyday lives, we have almost as little distance on it as fish do of the sea. We can’t ever climb out of the water and stand on its shore.

When I asked Koch what the world would look like absent all consciousness, he didn’t hesitate: “Particles and waves, that’s all. Dust! Just dust!” Discrete objects, time, even space—all are constructs, or figments, of consciousness, and all would melt away as soon as it did.

As much as scientists like to think they can achieve an objective third-person perspective on reality, they, too, know the world only through the scrim of consciousness—the tools of science and the choices of what to measure and how to measure it are all, inescapably, products of human consciousness. The scientific enterprise is itself a specialized version of human consciousness, producing knowledge that seems especially sturdy solely because it is public, shared, and reproducible; ideally, it commands the consensus we confidently call reality. Yet the notion that scientists can ever attain a godlike perspective, a view from nowhere, is nothing but a conceit. Consciousness is a labyrinth from which there is no exit.



To delve into the subject of consciousness is to quickly discover how little we know about a phenomenon we all know so well. It doesn’t help that scientists and philosophers who work on the problem don’t agree on what they mean by the word consciousness or on what, exactly, they are trying to explain. For some, it is the basic fact of perception—that a world appears when we open our eyes. For others, it is that we can reflect on ourselves, as in a mirror. Some think of consciousness as a lens through which we perceive the world, while others take the same word to mean the space of interiority in which thinking and feeling seem to happen.

The fact that all of us have an intuitive sense of what consciousness is doesn’t make it any easier to define. The simplest definition is “subjective or felt experience” or, to prune the redundancy, “experience,” plain and simple. “Awareness” is another serviceable one-word definition. “The feeling of what happens” is how the neurologist Antonio Damasio describes consciousness. John Searle, the philosopher, defines it as “those states of awareness, sentience, or feeling that begin in the morning when you wake from a dreamless sleep and continue throughout the day until you fall asleep.” Thomas Nagel, another philosopher, suggests that a being is conscious if it is “like something” to be that being. It is presumably like something to be a bat, in his famous example, but not like anything to be a toaster. (What about a plant? We shall see.)

But while the experts know surprisingly little about consciousness—little definitively, that is—all of us know a lot. Maybe not about the how or why of consciousness but surely about the what of it, something we can all investigate in the laboratories of our own minds.

The fancy philosophical term for that investigation is phenomenology. Today, many consciousness researchers, Chalmers and Koch among them, have come to believe that it needs to play a more prominent role in our research—the phenomenology of both normal consciousness and various “nonordinary” states of consciousness, such as meditation, dreaming, and psychedelic experience. First-person experience, after all, lies at the heart of consciousness, yet the theories currently on offer have only the most tenuous relationship to recognizable human experience, even when, as in the case of IIT, they purport to begin with it. (Where in its axioms do we find feeling, say, or the flow of time?) Shortly after I began looking into the subject, I had lunch with a UC Berkeley colleague, the psychologist Alison Gopnik. She reminded me that much of what we know about consciousness comes from people who experience the phenomenon in a distinct and atypical way. “These are people who can sit in a chair for a really long time, engaged in rational and abstract thought,” she said. “I call it professor consciousness, and it’s a special type.” The unusual phenomenology of such people may predispose them to a particular flavor of consciousness, prompting them to overlook others.

Granted, scientists and philosophers must simplify and abstract from the messiness, complexity, and sheer variety of lived experience in order to make progress, but as philosopher Evan Thompson reminds us, it’s easy to mistake the maps we draw for the territory we seek to describe.[*12] Take the concept of information, which many in the field believe constitutes the very essence of consciousness. That sounds plausible, but think about it: Are the nuances of your subjective experience—the bittersweet feeling-tone of an autumn afternoon or the briny tang of an oyster—reducible to information, to bits? Or does information belong to the category of map, not territory?

By the same token, what are we to make of the bifurcation of the world into mental stuff and physical stuff? Does that divide reflect something essential about the nature of reality, or is it, too, a tool, or a map, useful for getting certain things done? Phenomenology can also mislead us: The duality of mind and body feels intuitively true to most of us, but that could be the legacy of growing up in a culture shaped by Descartes. We should be open to the possibility that it, too, is a construct, one peculiar to Western civilization, and one that has outlived its usefulness. The question is important, because the very framing of consciousness as a uniquely difficult problem depends on the reality of that Cartesian split. We’ll meet several scientists in these pages who are bent on erasing that line and firmly rooting consciousness in our bodies and in the natural world.



It’s entirely possible to go through life without worrying about the “problem” of consciousness—what it is and how it came to be. In fact, it takes a certain kind of mind for “the problem” to arise—one that is self-conscious, or aware that it is aware, and marvels at this mystery (which is, when you stop to think about it, astounding). It is astounding that in a universe we often assume to be dead and purposeless, there evolved beings who can experience this reality and have feelings and thoughts not only about the appearing world but about the fact that they have feelings and thoughts at all! And it is still more astounding that these beings have minds capable of imagining counterfactuals, such as the possibility of a world without consciousness.

Except for a brief period in my teenage years when I was reading Hermann Hesse, writing bad poetry, and thinking about the Big Questions, I never gave much thought to consciousness. What pushed the question front and center for me were a couple of psychedelic experiences I had in my fifties and sixties.

In small doses, psychedelics smudge the pane of normal perception in ways that allow us to see that there is indeed something standing between ourselves and reality, inflecting or possibly even constituting it, and that reality might be different than it appears in that unsmudged pane. The experience defamiliarizes everyday consciousness, allowing us to see it freshly—indeed, in some cases, to see it for the first time.[*13] It’s a bit like the way art can reveal the deep strangeness of things we normally take for granted.

Edmund Husserl, the turn-of-the-twentieth-century Austrian German phenomenologist, called our unthinking, seemingly transparent experience of everyday reality—as something “out there” and independent of our minds—“the natural attitude.” It’s our default, and it represents a kind of naive realism. By contrast, the “phenomenological attitude” that Husserl urged us to adopt involves taking a step back and investigating everything about our experience. Psychedelics (meditation too) seem to nudge us in precisely that direction, calling attention to the pane of perception and turning ordinary people into practicing phenomenologists.

All sorts of questions suddenly jump out at me. What is consciousness for? Most of what our brains do to keep us alive happens automatically, under the hood and outside our awareness. So why are some of these operations available for reflection? When did this capacity emerge in evolution and why? And then this: Is it within our power to change our everyday default consciousness? Could that be one of its functions—to give us a way to reflect on our automatic behaviors so that we might transcend them and transform ourselves?

These are just some of the questions that began to preoccupy me in the weeks and months after my first psychedelic experience. I got into meditation and started paying more attention to the form, not just the contents, of my streams of thought. And I turned to reading—starting with science but eventually following a trail of crumbs that led me to works of philosophy, literature, and religion.

And then the idea of writing this book took hold, which in retrospect seems hopelessly naive, possibly even an act of hubris. Who am I to unravel one of the three biggest mysteries in the universe? (The other two: Why is there something rather than nothing? And how did life arise from dead matter?) My main qualification is that I am a conscious human being who has become intensely curious about that fact. I also happen to be a science writer with a background in the humanities, which turned out to be more valuable than I would have expected. Literature, philosophy, and religion have been thinking longer and harder about consciousness than the sciences have, and I discovered that they have at least as much light to shed on the phenomenon. They can also help us defend the richness and complexity of consciousness from science’s tendency to simplify whatever it is trying to explain.

A World Appears consists of my explorations into four different dimensions of consciousness, beginning with its earliest and most elementary manifestation in nature and ending with its most complex and rare creation: selves like ours.

Sentience is where consciousness begins: with the ability of living beings to register sensations and respond intelligently. When in evolution does sentience appear, and what problems does it solve? I focus on the question of whether plants are sentient. Why plants? Because in their sheer otherness, they force us to confront our unexamined assumptions, definitions, and measures of consciousness. Just how widespread in nature is consciousness, and how can we recognize it in creatures radically unlike us?

The second chapter explores feeling, which many scientists now believe is the wellspring and first form of consciousness in animals like us. It used to be that scientists associated consciousness with reason and other higher-order forms of thought presumed to take place in the neocortex, because this was, evolutionarily, the most recent and complex part of the brain. But recent research suggests that consciousness may instead begin with feelings generated in one of the most ancient parts of the brain—the upper brainstem. Because we share these primitive structures with a great many other animals, these findings indicate that we humans may be less special than we’ve assumed when it comes to the possession of consciousness. This chapter also explores the possibilities and implications of “synthetic phenomenology,” tracking efforts now underway to endow intelligent machines with feelings.

Following feeling in the evolution of consciousness is thought, a phenomenon usually associated with the neocortex. Here is where we delve into the contents of human consciousness. The stream of thoughts that all of us experience every waking moment has received surprisingly little scientific attention (probably because researchers are still struggling to understand more basic features, such as perception), so here I lean more heavily on the humanities and, in particular, the work of philosophers and novelists who have waded into the stream. Among other things, they remind us that the aspects of consciousness that science is currently seeking to explain represent only a small part of the story.

The emergence of a self is perhaps the apotheosis of consciousness in humans: the intuitive sense that we each have located somewhere within our heads a continuous, stable, and abiding “I” that is the subject of all our experiences. The self, we assume, is the perceiver of our perceptions and the thinker of our thoughts. Yet many scientists, philosophers, and Buddhists maintain that this self is purely a fabrication, though a useful one. Why do we cling so tightly to this idea of an enduring self at the same time that we go to such lengths to transcend it, whether by way of drugs, meditation, sensory deprivation, extreme sports, or experiences of art and awe?

A World Appears explores a handful of leading theories of consciousness but by no means all of the two dozen or so theories that have been proposed in the last few years. I’ve focused on the ones I found most helpful in illuminating the phenomena of sentience, feeling, thought, and selfhood.

I cannot guarantee that by the end of this book, you will know more about consciousness than you do now. Like me, you may find that you know less than you do now. You may discover that, as it turns out, things you thought we solidly knew about consciousness—such as the presumption that it is generated by brains, or that it gives us a faithful picture of reality—we really don’t know at all. What William Goldman, the screenwriter, famously said about Hollywood can be applied to the scientific study of consciousness: “Nobody knows anything.” I’m exaggerating, but not by a lot.

Not knowing can be a source of frustration, but it can also be an opportunity, a spur to deeper exploration, including of one’s own mind. My hope is that this book smudges the windowpane of your own consciousness and serves as a tool to help you fully appreciate the everyday miracle that a world appears when you open your eyes—a world and so much else, including you, a self. A sturdy scientific explanation of how this happens would be welcome. But I’ve found that it’s possible to hold this most elusive phenomenon in our hands while at the same time letting go of the idea that we will ever understand it completely.

It could be that we simply have the wrong kind of science to approach a problem like consciousness, and it will take nothing short of a scientific revolution to fully grapple with the mystery. (What would it look like, a science that took experience seriously, or that was willing to venture beyond materialism—the metaphysical belief that everything, including our mental states, can be explained in terms of matter?[*14]) Yet the science we do have, as you will see, has a great deal to tell us about the “easy” problems of consciousness: the intelligence of plants; the origin and function of feelings; the different ways in which we think (visual, verbal, and without symbols); the reasons our minds wander; and the (paradoxical) value of both having a self and transcending it. The labyrinth of consciousness is a fascinating place to get lost in, even if we can’t ever step outside it or ascend to a bird’s-eye view.

According to one of the scientists you’re about to meet, consciousness is born of uncertainty. In a completely predictable world, we wouldn’t need it, and the light of consciousness would probably blink out. Yet although it is uncertainty that awakened us, we find living with it difficult, so we reach for theories that promise an explanation. By one recent count, there are no fewer than twenty-two of them in the field; you’ve already heard about a couple and will soon encounter several more. But in the course of researching and writing this book, I discovered that we can do something else with consciousness besides just trying to “solve” the puzzle of it. We can learn how to make better use of it. The trajectory of these explorations, one I never could have predicted when I started out, has taken me from theories of consciousness to something more like practice.

This, then, is the wager of A World Appears: that by the end of this journey, you will be more conscious than you were before it. Conscious of what? Of the rhythms and workings of your own mind; of the sentience that is all around us in nature; and of the improbable fact—the miracle!—that in this universe of rock and fire and ice and infinite space, we are somehow not only here but aware.
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Chapter 1

Sentience



I do not dare assert that plants have no soul, life, or substantial form.

—Gottfried Wilhelm Leibniz, 1687

Minds Before Brains?

How widespread in nature is consciousness? Descartes believed it began and ended with Homo sapiens, but today there are few scientists who accept his claim of a human monopoly. A great many mammals, several bird species, and octopuses are now generally thought to be conscious, and there are scientists and philosophers who believe that some rudimentary form of consciousness, or sentience, reaches much further, all the way to insects and, possibly, beyond the animal kingdom.

Most attempts to understand consciousness begin with human consciousness, which is surely the most challenging case. Not only is there the self to deal with, but there is also the fact that we humans are, or can be, conscious of being conscious—we have metaconsciousness, adding a whole other layer of complexity. Then there is the role of culture and history in the shaping of human consciousness; consciousness in the West in the twenty-first century is different in important respects from consciousness in other cultures at other points in time. It’s little wonder that the phenomenon of human consciousness can seem to us so far removed from the rest of nature.

Yet we can assume that human consciousness is, like everything else in nature, the product of evolution, even if we have trouble imagining exactly how that came to be. So what if we begin our inquiry at the far end, down near the bottom of the tree of life, long before the emergence of nervous systems, and go in search of consciousness in its simplest form? How early in the history of life do we start to see something we might call protoconsciousness, or sentience—a way of being in the world that might, by steps, evolve into something as elaborate and complex as human consciousness? My wager is that by starting there, deep down in the natural world rather than up here in our highly unusual heads, the hard problem might yield, or at least become a little less hard.

Let us begin, in fact, with a class of beings that few would regard as sentient, let alone conscious. The creatures I have in mind are ancient, brainless, and largely immobile—hardly the most promising candidates for consciousness.

Let us begin with plants.



In the long history of our species, we moderns in the West are the exceptions in our reluctance, at least as adults, to grant the spark of subjectivity, or personhood, to the wider nonhuman world. So how did we get to be so stingy in our granting of consciousness to other beings? “Science” is the easy answer, but a particular conception of science with a particular history. Galileo, Descartes, and Locke, who together set forth the terms of the modern scientific enterprise beginning in the seventeenth century, did so in such a way that it was bound to disenchant the nonhuman world. It was Galileo who divided the world in two, a move that English philosopher Alfred North Whitehead called “the bifurcation of nature.” One part of nature consisted of “primary qualities,” such as size, shape, mass, motion, and number, all of which are objective, measurable properties of material things. The other part of nature consisted of “secondary qualities,” such as color, taste, smell, sound, and warmth or cold, which are subjective and difficult to measure.

Wisely, Galileo determined that the scientific enterprise would achieve the most, and antagonize the Church the least, if it confined itself to the study of primary qualities—the measurable material world, which is to say, quantities. But if the “grand book of the universe” is written in the language of mathematics, as Galileo proposed, then how do we deal with all those “secondary qualities” of reality that aren’t mathematizable—the redness and sweetness of an apple, for example? Galileo solved this problem by, in effect, reconceiving reality as comprising only those characteristics that could be quantified and expressed mathematically: size, shape, mass, motion, and number. He effectively evicted from the world all other qualities—color, taste, scent, and so forth—and relegated them to the minds of the human beings perceiving them (as if those minds weren’t part of the world!). Through Galileo’s lens, what we experience as the color red is “really” a specific frequency of light, and sweetness is “really” a kind of molecule, such as sucrose or glucose. No wonder we have such trouble incorporating consciousness into our scientific picture of the world or detecting it in other beings. Science has been constructed in such a way as to exclude it or treat it as an illusion.

Descartes divided the universe along more or less similar lines: There was res extensa (matter stuff) and res cogitans (mind stuff), the possession of which he limited to humans. This division gave Descartes the green light to perform vivisections—dissections of live animals, including in his case rabbits and dogs—as his philosophy convinced him that animals, lacking souls, couldn’t possibly feel pain. As for the shrieks and howls of the creatures he tortured, these he dismissed as the meaningless noise of automatons, having nothing to do with feelings as we—and only we—know them.

As a matter of methodology, the bifurcation of nature has proved wildly successful. It allowed the scientific enterprise to flourish and kept some number of scientists from being burned at the stake for challenging Church orthodoxy. By training their attention on the quantifiable material world and leaving subjective experience off the table, science and technology were able to achieve more than Galileo or Descartes ever could have dreamed. As it turned out, there was quite a lot we could do with mathematics.

But it didn’t take long before what began as a method morphed into a metaphysics. The quantifiable material world became the only one that counted, and the reality of lived experience faded before the power of mathematical abstraction. This wasn’t entirely Galileo’s fault—he never doubted the existence of qualities; he just chose to treat them as properties of the mind (a.k.a. the soul), best left to the purview of the Church. But his intellectual descendants came to mistake the map he’d given them for the actual territory. And nowhere on that map could subjective experience be found. Stripped of qualities, the material world was reduced to quantities and, eventually, to a “resource.” We know where that has led.

And yet even as science was busily objectifying the world, the reality of subjective experience couldn’t be denied—or reconciled with matter. Descartes rightly observed that there is nothing of which we can be more certain than the reality of our first-person experience. Enter dualism and the mind-body problem—the idea that there are two completely different and irreconcilable kinds of “stuff,” one mental and the other physical. This idea is still very much with us, vastly complicating our efforts to understand consciousness and somehow root (or reroot) it in nature. There may have been good reasons for bracketing consciousness, and much to be gained by doing so, but along the way, science learned to gaze upon nature and detect no sentience. Indeed, at some point, science stopped looking for it. This lacuna owes to what philosopher Evan Thompson and his coauthors, physicists Adam Frank and Marcelo Gleiser, call Western science’s “blind spot”—its failure to take lived experience, or phenomenology, seriously. The blind spot (which is the title of their 2024 book on the limitations of the scientific method) has made it difficult, perhaps impossible, for the physical sciences to reckon with consciousness. There is a large irony here: By subtracting subjective experience from “the real world,” five hundred years of reductive science and philosophical dualism have inadvertently elevated consciousness, unmoored from nature, into something very much like magic.

So what might we discover if we take seriously the idea that some very simple form of consciousness—let’s call it sentience—is actually widespread in nature?
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Plants Awaken

I should say at the outset that on the afternoon I began to take this idea seriously, I had eaten a handful of magic mushrooms. I mention this not because I’m eager to undermine my credibility but because I’m curious about the value of insights like this, ones that owe their inspiration to altered states of consciousness.

One of the more consistent and curious aspects of psychedelics is their ability to reanimate a world gone quiet and still. Researchers at Johns Hopkins have found that a single psychedelic experience dramatically increases the likelihood that a person will attribute consciousness to other entities, both living and nonliving. Among the entities mentioned in the study, plants saw the greatest increase in conferral of consciousness: Before their psychedelic experience, 26 percent of participants believed plants to be conscious; afterward, this figure climbed to 61 percent. (Fungi were not far behind.) Another study, this one done at Imperial College London, found that psychedelics altered people’s fundamental beliefs about reality, shifting them from materialism toward panpsychism or idealism—toward a world steeped in mind.

Who can say what this means? It could simply be that psychedelics soften our resistance to various forms of magical thinking. Or perhaps the attribution of consciousness to other beings is an innate cognitive bias that gets drummed out of us in school. Is the belief that all beings are conscious more or less adaptive than the belief that we humans are unique in this regard? If we err on the side of mistaking that shadowy boulder for a lumbrous bear rather than the other way around, we are more likely to survive. (Hyperactive agency detection is the technical term for this adaptive bias.) Conversely, the idea that the rest of the world is more or less dead (thank you, Western science) has given us license to exploit nature without limit in ways that have advantaged us, though only in the short term. Right or wrong, the dead-world idea has helped the West prevail over traditional cultures that believe the world is alive with consciousness. And yet because we have acted based on this belief, we are well on the way to destroying the world, or at least our own habitat, which is surely not to our advantage. The question, then, is this: Does the animism that psychedelics appear to promote represent a return to forms of magical thinking we have outgrown? Or does it represent a relearning of something crucially important about the world that we have, to our peril, forgotten?

In his writings on mysticism and religion, William James urged us not to rush to judgment on such questions. He collected reports of extraordinary experiences—accounts of divine encounters and previously unseen worlds—and rather than dismissing them, he proposed treating these mystical episodes as intriguing hypotheses to be tested instead of ignored. Ultimate truth in these realms being impossible to establish, the proper test for James was the pragmatic one: How useful would it be to treat these perceptions about the nature of reality as true? What would it get us?

That afternoon in my garden, after ingesting the magic mushrooms, I was as certain of the sentience of the flowering plants around me as I had been of anything up to that point. (James knew all about this certainty; he called it the “noetic quality” of the mystical experience.) Eyeless, the plants nevertheless “returned my gaze,” I wrote afterward, and gave the distinct impression that they wished me (their gardener!) well. To be clear, I didn’t think these plants possessed the sort of mind that could reflect on experiences and form opinions; I didn’t imagine them to have interiority. But these beings were definitely awake and, in their own plantlike way, watchful. What they exhibited, I felt sure, was some elemental sense of being alive and aware. This sensing came in two flavors, or valences: a positive one when, say, the late-afternoon sunlight bathed their outstretched leaves, and a negative one when, for instance, those leaves were being chomped on by insects. It seemed obvious that not only were these plants cognizant of their environment, but they also had preferences, agency, and a viewpoint of their own.

Now, with the psilocybin molecules long gone from my brain, my doubts about plant consciousness have returned—the same doubts most people have, assuming they’ve ever stopped to consider the matter. Most of the time—which is to say, when I haven’t taken drugs—plants don’t seem conscious at all to me. They return to their accustomed role as the mute, immobile furniture of our world, the green backdrop against which the livelier (and likely more conscious) lives of animals play out.

So which lens yields the more accurate picture of reality? Why are we more willing to ascribe consciousness to animals than to plants? Because they have nervous systems like we do is the usual answer. But are brains a prerequisite for consciousness? Not according to the scientists who subscribe to integrated information theory or to the philosophers arguing for panpsychism or to the computer scientists building artificial intelligence. All are agnostic about the “substrate”—the material basis or hardware—necessary to host a conscious system; it need not be a brain. In fact, neuroscience has yet to identify the biological structures necessary to generate consciousness. We just take it on faith that these will be found and that when they are, they will be found in the brain.

As proud possessors of said brains, we are naturally cerebrocentric. But do we really think that when we find intelligent life elsewhere in the universe, these conscious beings will necessarily come outfitted with moist gray brains like ours? That seems unlikely. Even back here on Earth, there’s an abundance of research (as we will see) showing that brains don’t in fact hold a monopoly on memory, awareness, cognition, agency, and decision-making. So why should we grant them a monopoly on sentience?
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Is It Like Anything to Be a Plant?

In the fifty years since Thomas Nagel published “What Is It Like to Be a Bat?” perhaps the most famous philosophical article ever written about consciousness, Nagel’s somewhat gnomic definition has caught on with both scientists and philosophers. If there is “something it is like” to be a bat, or any other being, then that being must have some kind of subjective experience, and we should therefore consider that being conscious. It’s a brilliant, compact formulation, yet it raises the question of how, in the absence of a credible first-person report, one might determine whether there is something it is like to be a bat. Or, for that matter, a lobster, an amoeba, or a plant.

To answer this question, we are inevitably thrown back on our imaginations, which is another way of saying that we may have no choice but to rely on our own consciousness to detect consciousness in others, including other humans. There is no “view from nowhere” (to borrow from the title of one of Nagel’s books, a critique of reductive science). In other words, there is no godlike vantage from which we can objectively regard consciousness, because all views, including neuroscience’s and philosophy’s, are themselves the products of consciousness. That’s not to say all views are equally valuable, but this reality does open the door to bringing lived experience (and perhaps even psychedelic lived experience) to bear on the question.

Nagel chose the bat for his example because bats, although mammals like us, experience the world in such a radically different way, relying on echolocation rather than vision and spending much of their lives hanging upside down. Every species lives in the world conjured by its particular sensorium and bodily form, and different kinds of bodies or calibrations of the senses produce different worlds, or what are known as “umwelts” (from the German Umwelten, or “self-worlds”). Can we imagine navigating the world by bouncing sound waves off objects rather than by relying on reflected light? It’s not easy, but we can get some rough idea, especially if we know something about the science of sonar or echolocation. Some blind people navigate the world in a similar fashion, making clicking noises or tapping their canes and listening for the intervals and timbres of the reflected sounds to construct a mental image of their surroundings. Surely it is like something to be a bat; we just don’t know exactly what it is like.

The case of plants is much, much harder. Their design and behavior, so different from our own, pose a tremendous challenge to the human imagination. They lack anything we would recognize as eyes (though they do exhibit various behaviors that depend on “seeing” light and shadow[*1]); they do not move (unless we count growth or the traveling of seeds as movement); they lack nervous systems (although they do communicate brainlessly using their own unique electrical and chemical signaling methods); they operate at a dramatically slower pace of time than animals (as time-lapse photography reveals); and they live their lives more or less upside down, with their “command centers”—the modules that integrate incoming information and then “decide” what to do in response—underground, in the tips of their roots. Every plant has thousands of these command centers, all networked together…well, somehow. This at least is the hypothesis of the plant neurobiologists. Charles Darwin, who had a deep appreciation for the intelligence of plants, had a slightly different idea. He likened one particular root tip—that of the primary root, or radicle—to the brain of an animal:

It is hardly an exaggeration to say that the tip of the radicle thus endowed, and having the power of directing the movements of the adjoining parts, acts like the brain of one of the lower animals; the brain being seated within the anterior end of the body, receiving impressions from the sense-organs, and directing the several movements.

Darwin suggested that we think of the plant as a kind of upside-down animal, with its main sensory organs and “brain” on the bottom, underground, and its sexual organs on top, aboveground.

While confined to his bedroom by illness, Darwin would spend countless hours observing and scrupulously recording the behavior of plants, both above and below the ground. He sought to dispel the common belief that plants lack the power of movement. One just had to slow down long enough to see it, something Darwin’s frequent maladies gave him the time to do. He coined the word circumnutation to denote the spiraling pattern of both roots and shoots as they gingerly explore their environments, whether in search of nutrients or climbing poles. But Darwin’s deep respect for the intelligence of plants has not been shared by many scientists, at least not until recently.

Modern science is making steady progress in overcoming its anthropocentrism and, in the last few years, has granted sentience to all kinds of creatures. Recent beneficiaries of this newfound generosity have included lobsters, some insects, and even unicellular organisms,[*2] though these cases remain controversial. In 2012, an esteemed group of scientists and philosophers gathered at the University of Cambridge to try to form a consensus on what species besides our own deserved to join the club. Before dispersing, they issued the Cambridge Declaration on Consciousness, stating that “the weight of evidence indicates that humans are not unique in possessing the neurological substrates that generate consciousness.” They agreed that “non-human animals, including all mammals and birds, and many other creatures, including octopuses, also possess these neurological substrates.”[*3] In the years since, research has led scientists and philosophers to expand the class of conscious creatures even further. In 2024, a new, more expansive declaration built on the one before it (and called the New York Declaration on Animal Consciousness) stated that “the empirical evidence indicates at least a realistic possibility of conscious experience in all vertebrates (including reptiles, amphibians, and fishes) and many invertebrates (including, at minimum, cephalopod mollusks, decapod crustaceans, and insects).”

These declarations represent progress, to be sure, but what they haven’t dented, or even disturbed, is our zoocentrism and neurocentrism—the assumption that only animals endowed with nervous systems can possibly be conscious. True, there is a rationale behind this prejudice: In the case of creatures for whom rapid movement is important, whether to obtain food or avoid becoming food, it’s crucial to be able to process sensory information as quickly as possible and then act on it. Sense, process, act. Lightning-fast processing speed and exceptional length are among the special qualities of neurons—they can link and instantly convey information to far-flung parts of the body. But does this necessarily mean that neurons are a prerequisite for sentience?
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A Brief Digression on Terminology

So what, exactly, is meant by sentience, and how does it differ from consciousness? It’s confusing. This probably owes to the fact that some scientists use the two terms interchangeably, which is not helpful. But let me take a stab at disentangling them, if not for all time, then at least for our purposes here.

I find it useful to think of sentience as the most elemental form of consciousness, a kind of precursor to the full-fledged phenomenon. It is characterized by the ability to sense one’s environment and respond intelligently to both positive and negative changes within that environment. (“The feeling of being alive” is how Thompson defines sentience.) Implied here is a degree of awareness, a point of view, sensation, preferences, and some agency. But sentience lacks the more evolutionarily advanced aspects of consciousness, such as a sense of self, emotion, reasoning, and the ability to reflect on one’s own thoughts—all the capabilities we associate with “higher” animals like ourselves. All conscious beings are sentient, but only some sentient beings are conscious. Sentience is by far the more universal capability in nature, with consciousness appearing later and, as has been assumed until recently, exclusively in animals. Confusing matters further, sentience and consciousness exist on a spectrum, with a dense fog of uncertainty clouding the precise spot where one shades into the other.

The word intelligence seems much more straightforward. James wrote that “intelligence is a fixed goal with variable means of achieving it.” This suggests a capacity, and flexibility, above and beyond instinct. Intelligence and consciousness (or sentience) are not mutually dependent—computers are intelligent without being conscious or sentient, at least not yet—but they can be mutually reinforcing. Being conscious or aware serves intelligence by supplying it with information and goals; intelligence serves consciousness by enhancing an organism’s ability to make good decisions and achieve those goals. But we can easily imagine creatures—or individuals—who are conscious without being intelligent, and vice versa. (Indeed, we’ve probably met quite a few of them.)

And then there is cognition, which, like intelligence, does not depend on consciousness but is related to it. Cognition involves the acquisition and processing of information about the state of one’s environment and self. Think of it as what happens between sensing and responding. Cognition and intelligence are capacities we share with machines, from thermostats on up to sophisticated computers; sentience and consciousness remain the dominion of living things. True, some people argue that computers could eventually acquire consciousness, and you will meet some of them in the next chapter. I have my doubts. Cognition and intelligence traffic in information, which can be digitized and computed, whereas sensations and the subjective point of view, which sit at the heart of both sentience and consciousness, cannot, at least not completely. (Not everyone agrees, as we will see.)

Last, there is the admittedly vague but useful term mind, sometimes used to connote any of the above capabilities but usually indicating the presence of a cognitive being operating by more than instinct. Mind is a broader term than either sentience or consciousness, because it encompasses everything that the brain does, both consciously and unconsciously.

Using these terms with care is more than an academic exercise. Especially in the case of consciousness, the ethical stakes couldn’t be higher. For the beings on whom we confer consciousness may be entitled to moral consideration. Why? Because, by definition, they have not only subjective experience but the feelings and emotions that go along with that (and only that), including the ability to suffer. Yet drawing lines between these degrees and manifestations of mind is, as we will see, no simple matter.
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Enter the Plant Neurobiologists

“What Is It Like to Be a Plant?” is the cheeky title of a 2017 article that appeared in the Journal of Consciousness Studies, the leading journal in the field. No one who regularly reads this journal would fail to hear the echo of Nagel’s famous bat. The article was written by Paco Calvo, a philosopher and plant scientist who directs the Minimal Intelligence Lab, or MINT Lab, at the University of Murcia in southern Spain.

Calvo is a member of a loose-knit international group of scientists and philosophers who call themselves “plant neurobiologists.” They use this term not because they believe that plants have neurons or brains—they don’t—but to troll those scientists who reject out of hand the idea that plants are intelligent and possibly sentient beings. A spirit of intellectual mischief characterizes the group (which includes, besides Calvo, Stefano Mancuso, František Baluška, Anthony Trewavas, Monica Gagliano, and Michael Marder, among others). They prod us to recognize and reconsider not only our anthropocentrism but also our zoocentrism and neurocentrism. Taken together, their interdisciplinary research program (which involves both conducting ingenious laboratory experiments with plants and writing theoretical papers) adds up to a collective thought experiment on the meaning of terms like cognition, intelligence, sentience, and consciousness, as well as how to apply terms originally devised to describe human capacities to creatures very different from ourselves.

More, even, than bats, plants represent an extreme case of otherness, inhabiting a radically different and, from our point of view, thoroughly confounding “umwelt.” So it was perhaps inevitable that, sooner or later, a plant neurobiologist would take up Nagel’s great question. If contemplating the subjectivity of a bat could help us approach the thorny problem of consciousness in animals, what more might the contemplation of the plant’s point of view have to tell us? At the very least, it would force us to better define our terms and, with luck, help us locate just how far down the tree of life consciousness extends.

In his article, Calvo does not actually try to nail down the case for plant consciousness; he suggests that we don’t yet know enough to say for certain either way. But by attempting to show us how to imagine our way into the plants’ point of view, he makes a good start down the path Nagel blazed. “The truly vexing issue is…what it is like for the plant to be a plant. It is the subjective character that we’re after. We must put ourselves in the plant’s shoes, or, I should say, in the plant’s roots, if you’ll forgive the pun.” But imagination by itself is not enough, Calvo argues; imagination needs to be informed by other ways of knowing, such as science. “Being able at all to envisage what it is like to be a plant…has a lot to do with how much we know about the neurobiology of plants…and the way that, as agents, they interact with their local environment.” In the same way that knowing something about echolocation helps unlock the bat’s point of view, knowing what plants can and cannot do helps us imagine what it is like to be them, if it is, in fact, like anything at all.

“If you root yourself in the ground,” the philosopher Patricia Churchland wrote in a passage that Calvo quotes disparagingly, “you can afford to be stupid.” To the plant neurobiologists, these are fighting words. They ask us to consider: What if the exact opposite is the case? If running away from a threat or chasing down your next meal is not an option, you absolutely can’t afford to be stupid. In fact, you might very well need to be smarter.

Calvo goes on to summarize some of the findings of plant neurobiology, which together create an image of plants as highly intelligent beings, able to read their environment and solve novel problems unforeseen by their genes. Many of these findings are mind-blowing. He cites research demonstrating that plants can learn and form memories: Mimosa pudica is a tropical plant that, when touched, instantly folds its leaves to protect itself from being eaten, a reaction that has given rise to its common name, the sensitive plant. Monica Gagliano showed that this touchy plant can be taught to ignore a stressor (its pot being dropped) that would normally trigger it to react, and it can remember what it has learned for more than twenty-eight days. (By comparison, a fruit fly can remember something it was taught for only twenty-four hours.) Plants can predict changes in their environment and take appropriate steps: Given a choice of soils in which to invest root growth, pea plants will pick one in which nutrient levels are increasing rather than one offering more immediate nutrients, suggesting that they can predict future conditions and prepare for them. Plants can send and receive signals from other plants and alter their behavior in response to those signals. They can distinguish kin from competitors and both from their own selves. If two unrelated plants are grown in the same pot, they will compete for nutrients by attempting to colonize as much soil as possible, whereas related plants will cooperate and share the pot, suggesting that they can recognize their own kin. Plants will compete for sunlight by growing quickly when they detect shade cast by other plants, but when their own leaves cast shade, as in a tree’s crown, they won’t react. This is evidence of self-recognition and some kind of seeing. Plants can also integrate information from more than twenty distinct “senses,” including all five of ours.[*4] None of this research proves that there is something it is like to be a plant, but the picture that emerges is of highly responsive beings possessing agency, preferences, goals, and a point of view—beings into whose shoes (or roots) we could conceivably put ourselves.

As a lifelong gardener (and as someone who once wrote a book bearing the subtitle A Plant’s-Eye View of the World), I long ago developed a deep respect for plants. But the genius I came to appreciate stems from plants as species rather than as individuals—that is, plants at the level of the genotype, not the phenotype. I’m thinking of orchids that can fool bees into “mating” with them because they have evolved flowers that resemble the sexual organs of female bees, or orange blossoms that offer tiny hits of caffeine to inspire their pollinators to work harder and remember them more faithfully. These clever tricks are all adaptations, the fruits of natural selection iterated over countless generations and now hardwired in the genome. Plant neurobiologists want to shine their light on another, very different kind of intelligence: the ability of individual plants to not only react instinctively but also respond flexibly to novel situations in their environment in ways that aren’t simply the result of genetic programming.

Just like us.

[image: ]

Are Neurons Overrated?

In Martin Amis’s 1995 novel, The Information, we meet a character who aspires to write “The History of Increasing Humiliation,” a treatise chronicling the gradual dethronement of humankind from its position at the center of the universe, beginning with Copernicus. “Every century we get smaller,” Amis writes. Next came Darwin, who brought us the humbling news that we are the product of the same natural laws that created nonhuman animals. In the last century, the formerly sharp lines separating humans from other animals—our monopolies on language, reasoning, toolmaking, culture, self-recognition, and consciousness—have been blurred, one after another, as science has granted these capabilities to our fellow animals.
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