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Praise for Human Extinction: A History of Thinking About the End of the 
World 

Our technology increasingly threatens the survival of civilization and per-
haps all human life. It is becoming clear that we, now, have a responsibility 
unique in history: policy decisions made in the next decade or two will de-
termine the fate of untold billions into the farthest future. Apocalyptic think-
ing has become relevant, even practical. Such thinking has ancient roots of 
more than historical interest, but exploring these roots is only the begin-
ning for Torres. He goes on to uncover and analyze in novel ways remark-
able developments in philosophy and science, new thinking that under-
mines everything preceding. We have hardly begun to grasp the meaning of 
this upheaval in how people perceive humanity’s future. Torres’s engagingly 
written book, admirably thorough, is a good start for facing our awesome 
responsibilities. 

—Spencer Weart, former director of the Center for History of Physics of the 
American Institute of Physics and author of Nuclear Fear: A History of Images 

and The Discovery of Global Warming 

If thinking about human extinction ends up hurting you head but intriguing 
your brain, this book is for you. Despite a long personal history of head-
hurting, I had never looked in detail at what others think about the big ques-
tions. Phil Torres has done it in amazing depth and with amazing insight. 
He covers virtually all my heroes (e.g., Denis Diderot) and villains (Herman 
Kahn) and many whose ideas I have never explored. He goes all the way back 
to the views of desert nomads who thought everything was created by one or 
more supernatural monsters—an idea that persists in large numbers of peo-
ple to this day and may infect more as collapse becomes increasingly appar-
ent. And he goes forward to the (to me) equally crackpot ideas that Homo 
sapiens will be perpetuated by cyborgs or machines with humanlike intellec-
tual characteristics. I am certain of the ridiculousness of the former since no 
shred of evidence for the existence of omnipotent monsters has ever 
emerged, and equally certain that I’ll be dead before I can be proven wrong 
on the latter. I learned from, and (weirdly) enjoyed, this book. You will too. 

—Paul Ehrlich, Bing Professor of Population Studies in the Department of 
Biology, Stanford University, and author of The Population Bomb and The 

Population Explosion 
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“Now comes good sailing.” 
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CHAPTER 1: APOCALYPSE WITHOUT KINGDOM 

The future influences the present as much as the past.—Friedrich Nietzsche  

We sometimes speak of the dinosaurs as failures; there will be time enough for 
that judgement when we have lasted even one tenth as long.—Stephen Clark 

Apocalyptic predictions require, to be taken seriously, higher standards of evi-
dence than do assertions on other matters where the stakes are not as great.—

Carl Sagan 

LITTLE MALCOLM 

 “Oh, yes, that could happen,” Malcolm confidently declared after being 
asked whether humanity could go extinct like the dinosaurs. “A meteor could 
strike Earth, climate change could destroy all plant life, causing animals and 
humans to starve to death, and if we catch too many fish, there will be too 
much algae filling up the ocean, and without water, we die.”  If some of these 1

scenarios sound a bit outlandish, that is because Malcolm is not a senior sci-
entist at some world-renown research institute but a seven-year-old boy from 
Sweden responding to a question posed at my behest by a colleague. Putting 
aside the delightful creativity of his speculations on climate change and 
plants, overfishing and algae, what struck me about Malcolm’s answer is that 
he did not find the question itself perplexing. He did not respond to “Could 
humanity die out like the dinos?” the way any normal TV-watching child of 
the age would if asked, “Which is your favorite character in the TV show 
PAW Patrol, Connor or Amaya?” To which the child would shoot back: 
“What do you mean? This question makes no sense—Connor and Amaya are 
characters in the TV show PJ Masks, not PAW Patrol.” In this case, the ques-
tion contains an error; it is unanswerable because it is incoherent. By con-
trast, Malcolm had no trouble grasping the idea that extinction is a real possi-
bility for our species, a fact evinced by his unprompted leap from the possible 
to the practical—that is, to the further question of how exactly this might 
come about, which assumes that it could. Of course we could perish; now let 
me explain to you what could cause this. 
 The reason I find this so fascinating is that for nearly all of human his-
tory, the overwhelming majority of people would have found the question 
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“Can humanity perish?” utterly nonsensical. It would have been seen as in-
coherent, a vacuous query, a bizarre curiosity about something inconceivable. 
Our ancestors did of course believe in all sorts of past catastrophes that re-
duced the human population to a handful of traumatized individuals—if 
there were any survivors at all—and many anticipated future disasters associ-
ated with the apocalypse, the eschaton, the end of the world, the End Times, 
the Last Hour, the Grand Battle, Armageddon, a new cosmic cycle, world-
wide floods, a catastrophic earthquake, and so on. But far from lying on the 
same spectrum as human extinction, the scenarios outlined by religions and 
mythologies are in a fundamental way diametrically opposed to what contem-
porary scientists and philosophers mean by the word “human extinction.” 
Whereas historical beliefs about the world’s end have almost universally 
posited some sort of supernatural transition of this world to another, human 
extinction would entail the permanent termination of our lineage (Homo 
sapiens). To borrow a memorable line from the German philosopher Gün-
ther Anders, human extinction would be “a naked apocalypse, an apocalypse 
without Kingdom.” 
 The main topic of this book is not the history of apocalypticism—I 
have already written about that elsewhere—but the origins and evolution of 
our modern, scientific idea of human extinction, which is defined as the 
complete and irreversible disappearance of our species. My the central thesis 
is that this idea is a shockingly recent addition to our shared library of con-
cepts: it was not until the nineteenth century that it first became intelligible to 
the Western mind—by which I mean that people no longer saw the possibili-
ty of our extinction within the dominant worldview as incoherent, nonsensi-
cal, vacuous, or too bizarre to be taken seriously—and not until the second 
half of the twentieth century that the idea gained significant attention from 
scholars and the public. To put this in perspective, the sewing machine, tele-
graph, steamboat, and battery were all invented before anyone would have 
answered the question the way Malcolm did above: “Oh, yes, that could hap-
pen.” If this sounds dubious or wrong, then keep reading. What follows is a 
sprawling genealogical history of the idea of human extinction, full of twists 
and turns, colorful and eccentric figures, terrors and tribulations along the 
path of complete ignorance about our mortality as a species to the traumatiz-
ing realization that we could literally die out tomorrow. 

EXTINCTION, THE SOUL, AND ESCHATOLOGY 
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 I will tell this story in two parts, because there are two parts of the sto-
ry to tell. The first, outlined in Part I, concerns humanity coming to recog-
nize that its extinction is not only metaphysically possible but physically pos-
sible, too. The term “metaphysical possibility” refers to possibility in the 
broadest sense. Circles with pointy corners and the Penrose triangle are 
metaphysically impossible because there is no conceivable world in which 
they could exist—circles necessarily have no corners, and the Penrose trian-
gle has been described by the mathematician and Nobel laureate Sir Roger 
Penrose, who invented it in the 1950s, as “impossibility in its purest form.”  2

In contrast, the term “physical possibility” refers to possibility as defined by 
the laws of nature in our particular universe. For example, because of the way 
gravity works in our actual world, throwing a rock and hitting the moon is 
physically impossible, although one can easily conceive of a world in which 
gravity “pushes upward” rather than “pulls downward,” and thus makes it 
physically possible to hit the moon. This distinction corresponds to the two 
main characters of Part I’s narrative, which are: on the one hand, the acceler-
ating retreat of religious authority in the West, and on the other, the discov-
ery of scientifically credible “kill mechanisms,” as I will somewhat jaggedly 
call them. Although these characters are woven together in the tapestry be-
low, let’s take a brief look at them in turn. 
 To begin, for much of Western history—since the reign of Emperor 
Constantine the Great, who co-issued the Edict of Milan in 313 CE that 
made the Roman Empire a welcome home for Christians—the Christian reli-
gion has maintained a firm stranglehold on futurological ruminations about 
the ultimate fate of humanity. This is important because the Christian world-
view is fundamentally incompatible with the scientific notion of extinction. 
Why? The first reason is ontological in nature: we cannot go extinct, on the 
religious account, because we are embodied souls and ensouled bodies, 
where the soul (or spiritual) component is immaterial and immortal. That is 
to say, the soul is capable of existing without the physical body and will con-
tinue to exist for an infinite stretch of future time. The notion that we are 
spiritual beings is of course not unique to Christianity; the large majority of 
world religions across time have posited some sort of non-physical compo-
nent of our beings, including Zoroastrianism, Judaism, and Islam. In the an-
cient religion of Hinduism, the soul (or Self) is known as Atman, and the an-
cient Egyptians believed that we can attain eternal life if our souls successful-
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ly navigate the perilous underworld after death. The point is that if going ex-
tinct entails the permanent disappearance of humanity, and if possessing a 
soul means that none of us can ever permanently disappear, then we cannot 
go extinct if we have souls (at least as traditionally understood). The scientific 
concept of human extinction is naturalistic, whereas the religious conception 
of the human is dualistic.  3

 The second reason is eschatological in nature: we cannot go extinct be-
cause, given our immaterial and immortal souls, a second life awaits us after 
death. In contrast, the naturalistic perspective asserts that death is the end of 
our whole story as individuals, not just one chapter. On an even grander scale, 
most world religions have, in their prophetic texts or doctrines, outlined a 
Grand Narrative of cosmic history that makes absolutely no room for human 
extinction. For example, one interpretation of Christian eschatology (a word 
that translates as “the study of the end times”) states that cosmic history will 
culminate with the rapture, a bodily resurrection, the Second Coming of 
Christ, Armageddon between Christ and the Antichrist, a 1,000-year period 
of prosperity, a final Grand Battle between God and Satan, another bodily 
resurrection, and a Final Judgement of each and every human being who has 
ever existed. Where could “the human population dwindled to zero and 
stayed that way forever” possibly fit into this? The obvious answer is 
“nowhere.” To my knowledge, no major religion throughout history has pro-
posed an eschatological account that is compatible with our extinction, and 
for this reason, combined with the affirmation that our souls can never per-
ish, means that human extinction is metaphysically impossible. If one is true, 
the other must be false. 
 Assuming this picture is correct, it follows that the more inclined one 
is to accept the ontological and eschatological theses above, the less inclined 
one will be to accept that human extinction falls within the space of future 
possibility—in principle. To put the point another way, if you believe that the 
idea of humanity contains within it the idea that we are immaterial, immortal 
creatures who will survive death and comprise a species of being that has a 
central role in a prewritten drama authored by God himself, then the term 
“human extinction” cannot be anything other than oxymoronic. This is why 
the question posed above to Malcolm would have been met with raised eye-
brows and dismissive gestures—the same sort of reaction one might muster 
to a question about whether married bachelors can go to the grocery store. 
“No,” you would respond, “but not because married bachelors are for some 
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reason incapable of going to the grocery store. Rather, a bachelor cannot be 
married; there are no married bachelors in the first place. The question 
makes no sense.” Hence, the decline of religion in the West over the past few 
centuries has been a crucial enabling condition for thoughts about the mortal-
ity of our species. One simply cannot map out the origins and evolution of 
human extinction (the idea) without talking about the secularization of the 
West. 
 In particular, as the influence of religion waned, people were able to 
develop a new kind of existential hermeneutics, as I will call it. This is a 
clunky, polysyllabic term, but the idea is quite simple. Students of theology 
reading this will immediately associate the word “hermeneutics” with the 
German theologian Friedrich Schleiermacher and Hans-Georg Gadamer, 
understanding it to denote “the philosophical discipline concerned with ana-
lyzing the conditions for understanding.” But there is a more colloquial defin-
ition according to which it simply means an interpretive framework, which is 
the sense that I am using. An existential hermeneutics, then, can be defined 
as an interpretive framework for understanding, in the broadest sense of the 
term, our existential predicament in the universe. Within a religious existen-
tial hermeneutics, a huge asteroid barreling toward Earth might indicate that 
the apocalypse is nigh, which might be an occasion to actually celebrate, since 
what lies on the other side of the apocalypse is utopia. But within a secular 
existential hermeneutics, this scenario would be seen with terror, since a cat-
astrophic asteroid impact could catapult humanity into the eternal grave of 
extinction. In other words, an existential hermeneutics is necessary to take 
seriously the threats posed by dangerous phenomena in the world—kill 
mechanisms, as I have called them—and hence the condition of religious de-
cline has been integral to the recognition of threats to our existence as threats 
to our existence. 

EXISTENTIALISM? 

 Let’s pause for a moment, though, on the other word in “existential 
hermeneutics,” namely, existential. For many people, this conjures up 
thoughts about the twentieth-century philosophical movement known as ex-
istentialism, whose memorable slogan was “existence precedes essence.” My 
use of the term has little to do with existentialism, referring instead to the ba-
sic conditions necessary for our continued existence in the universe. Hence, 
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as we will see in chapters 6 and 8, an “existential risk” is a risk to our future 
survival or flourishing. 
 This being said, there are some interesting points of contact between 
the two uses of the word. Consider for example the French philosopher and 
Nobel laureate Albert Camus’ claim in his 1955 book The Myth of Sisyphus 
that “there is only one really serious philosophical problem and that is sui-
cide. Deciding whether or not life is worth living is to answer the fundamen-
tal question in philosophy. All other questions follow from that.” Although 
the meaning of this statement is bound up with his particular understanding 
of the inherent absurdity of life, we could reconfigure the point to apply not 
to individual death but the death of the species itself. The fact is that every-
thing that we care about in the human world—insofar as we care about any-
thing—is contingent upon the further existence of civilization and humanity. 
If you care about music, sports, island vacations, and your family, then you 
must care about whether we die out or persist, about whether civilization col-
lapses or continues. Hence, the most fundamental question is whether or not 
we will make the effort to ensure that we don’t disappear, since all other ques-
tions follow from this. I don’t want to push this point too hard, but indeed 
there is something interesting to say about the possible links between exis-
tentialism and what I am here calling Existential Ethics, which focuses on the 
ethical and evaluative implications of annihilation. 

KILL MECHANISMS TO DIE FROM 

 So, secularization is one of the two main characters in Part I of this 
book. The other main character is the discovery of kill mechanisms, where this 
term refers by stipulation to phenomena that are capable of wiping out the 
entire human species. A major earthquake in California, for example, is not a 
kill mechanism on this definition, even though there are mechanisms in-
volved (in tectonic plates moving along a fault line), and some people may 
die as a result. Kill mechanisms are the most dangerous phenomena that we 
could encounter, with consequences that are not only global in scope but 
pangenerational across time—meaning that the entire future of humanity de-
pends on whether or not one becomes activated. Over the past two centuries 
or so, Western scientists have identified one new kill mechanism after anoth-
er, many of which are associated with the continued development of science 
and technology. The result is that, given a secular interpretation of such phe-
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nomena, it has become increasingly clear that our extinction is indeed physi-
cally possible. It really could happen; there are actual means of extermination 
in the world. 
 As we will see, the first credible kill mechanism was discovered in the 
mid-nineteenth century, although the nature of this mechanism did not war-
rant concern that humanity could go extinct in the near term. This changed 
in the 1950s, and since then has only intensified as new types of kill mecha-
nisms have been introduced, uncovered, and anticipated by scientists and 
philosophers. A careful look at this history reveals that the discovery of these 
mechanisms has tended to happen abruptly, resulting in relatively sudden 
shifts in our general understanding of the existential predicament of humani-
ty in the universe. I will refer to the outcome of such shifts as existential 
moods. As the term implies, an existential mood includes not just an intellec-
tual grasp of the threat environment, but a resulting attitude about the 
prospects of humanity’s future survival. For example, finding out that hu-
manity will go extinct next week would not only change our understanding 
of the riskiness of the world but also push many into a state of despondency. 
At bottom, an existential mood is defined by how a majority of people at the 
time answer questions like: Could our extinction happen in principle? If so, 
could this actually happen in our world? If so, how exactly? How many ways 
could we go extinct? Are the number of ways we could go extinct growing or 
shrinking? Is the risk of extinction from natural causes higher or lower than 
from anthropogenic causes? And what is the overall probability of extinction 
per some increment of time, such as this century? 

THE FIVE EXISTENTIAL MOODS 

 In what follows, I will recognize five distinct existential moods 
throughout human history—or at least Western history—and hence four 
shifts, or step changes, from one mood to the next. All of these were triggered 
by the discovery of one or more novel kill mechanisms, and each mood after 
the first shift has built upon or expanded all the previous ones. In other 
words, this history is cumulative. These five moods are: 

First mood: thank God the human story has a happy ending. A 
calming reassurance that even if the “world ends,” everything is 
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going to be okay. This dominated our thinking until the 1850s. 
(Chapter 2) 

Second mood: that can’t be good. The realization that we are exis-
tentially vulnerable creatures inhabiting a slowly dying universe. 
This mood arose in the 1850s. (Chapter 3) 

Third mood: oh shoot, the end really could be near. A pervasive 
belief that the world could end tomorrow paired with the con-
sternating recognition that, due to our own technological inge-
nuity and industrial activities, the threat environment is quickly 
becoming more dangerous and convoluted. This mood coa-
lesced in the mid-1950s. (Chapter 4) 

Fourth mood: I had no idea that could happen. The surprising 
discovery that humanity has to protect itself from not only itself, 
but a range of natural phenomena as well. This mood took shape 
between 1980 and the early 1990s. (Chapter 5) 

Fifth mood: unfortunately, the worst is yet to come. A feeling that 
however dangerous the world has become—mostly because of 
the exponential development of science and technology—it will 
become far more perilous in the coming decades throughout the 
twenty-first century. This mood formed in the late 1990s and 
early 2000s, and continues to cast a dark shadow up to the 
present. (Chapter 6) 

As this shows, the five periods of existential mood form a roughly chronolog-
ical narrative. Hence, the primary organizational principle of Part I will be 
temporal order, a rule that I will mostly follow within each chapter, too. There 
will be times, however, when a more thematic organization will be more ap-
propriate, thus leading us to jump around from one year to the next. 

FROM SCIENCE TO PHILOSOPHY  

 As for Part II of the book, this will offer a different but complementary 
story centered around our evolving thoughts about the meaning or signifi-
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cance of human extinction, a topic that I place under the aforementioned 
heading of Existential Ethics. It is one thing to learn that the world in which 
one exists is cluttered with kill mechanisms, but quite another to develop a 
philosophical framework for understanding why exactly our extinction 
would be regretful, tragic, undesirable, bad, wrong, and so on—or the oppo-
site: welcome, fortunate, desirable, good, or right. It was not really until the 
1980s that the first sustained meditations on this issue were scribbled down 
by philosophers and scientists in the West, although the earliest insights 
about the issue were generated almost immediately after the second shift in 
existential moods, in the 1950s. 
 Taking a step back, this is another quite stunning situation. Histori-
ans—following the lead of Aristotle—typically date the beginning of Western 
philosophy to the ancient Greek philosopher Thales of Miletus, one of the 
Seven Sages, who lived in the sixth century BCE, and yet over the course of 
two and a half millennia virtually no one in this tradition seriously examined 
the ethics of human extinction; virtually no one thought to ask what the 
permanent disappearance of our species would mean from a moral or evalua-
tive perspective. Given what was said above, the reason for this should be 
somewhat obvious: if there is no pressing reason to think that we could dis-
appear, then why spend any time pondering its implications? There are, right 
now, no academic departments in the world dedicated to solving the problem 
of overpopulation on Mars, since there is no such problem. Nor are there any 
conferences for scholars to share ideas about the exact shape of circles with 
sharp corners, since there are no such objects. Hence, it was only once hu-
manity’s continued survival was understood to be in jeopardy that philoso-
phers started to realize how important the topic is. The world after the hy-
drogen bomb, in which two nuclear superpowers were threatening each oth-
er with annihilation, was fundamentally different from the world prior to the 
Cold War. As Albert Einstein once quipped around the end of World War II, 
“the release of atomic power has changed everything except our way of 
thinking.” Part II is the story of how our way of thinking has grown and ma-
tured over the past seven and a half decades. 

THE THREE WAVES OF EXISTENTIAL ETHICS 

 In telling the story of our intellectual journey from there to here, I will 
recognize three general “waves” of thinking about the philosophical dimen-
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sions of human annihilation. These waves do not form cohesive outlooks the 
way existential moods do, with the exception of the second wave, which be-
gan with the idea of an existential risk (in the technical sense) and has result-
ed in the formation of a new ethical framework called longtermism. The three 
waves are: 

First wave: human extinction would be much worse than you 
think. At the heart of this wave was the realization that the death 
of humanity itself is not reducible to the death of every person 
alive at the time of the extinction-causing event. Something ad-
ditional, something extra, would be lost as well, and this extra 
loss could very well be much worse than billions upon billions of 
individual deaths. This has roots in the 1950s but came to 
fruition only in the 1980s. (Chapter 7) 

Second wave: what matters more than anything else in the world 
is ensuring that humanity realizes its vast potential. This com-
bined recent insights about how long the universe could remain 
habitable with a fervently pro-technology, transhumanist, and 
utopian vision of the future to conclude that the amount of in-
trinsic value that could come to exist in the future could be as-
tronomically large. Those within this wave then employed a utili-
tarian theory of ethics to argue that we have a strong moral 
obligation to ensure that such value is realized, and by implica-
tion that we should do everything necessary to avoid going ex-
tinct. This view arose in the early aughts, beginning with a 2002 
article that formalized the concept of an existential risk. (Chap-
ter 8) 

Third wave: there are alternative perspectives that reject the em-
phasis on “astronomical value” but still agree that avoiding human 
extinction is of paramount importance. The most recent wave is a 
hodgepodge of non-utilitarian perspectives on why our extinc-
tion would constitute a colossal tragedy. Not only would causing 
or allowing it be extremely wrong, but much of the value and 
meaningfulness of our lives crucially depends on the belief that 
the succession of generations will continue indefinitely into the 
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future. This wave also includes some very recent critiques of how 
scholars have, in the broadest sense, been thinking about the fu-
ture of humanity and implications of annihilation since the 
1950s. (Chapter 9) 

The final chapter, then, explores a number of arguments for why our extinc-
tion would not be regrettable or bad, and why we may even have a moral 
obligation of some sort to unilaterally bring about the total annihilation of 
humanity without the consent of everyone on the planet—in other words, to 
commit omnicide. Although this chapter will explore the work of several 
philosophical pessimists who were writing in the mid-to-late nineteenth cen-
tury, the point is to highlight a version of anti-natalism, or the view that hav-
ing children is morally wrong and therefore humanity should go extinct, that 
has gained traction only over the past fifteen years. Hence, some of the ideas 
here discussed could very well be enclosed within the third wave, although 
they are pro- rather than anti-extinction. The chapter will then survey a few 
other philosophical positions, such as radical environmentalism and negative 
utilitarianism, which advocate for the passive or active destruction of hu-
manity. This chapter is a bit of an add-on at the end of the two main stories 
outlined in Part I and Part II, but I believe that these “(universal) death to 
humanity” perspectives are very much worth including for the sake, if noth-
ing else, of completeness. To summarize the difference between these two 
parts simply, whereas Part I offers a history focused primarily on events, Part 
II tells a story centered mostly around ideas. 

APOCALYPTICISM GOES VIRAL 

 To summarize what has been said so far: the idea of human extinction 
in our modern, scientific, naturalistic sense is incredibly young. Indeed, for 
long stretches of Western history the idea would have been quite literally un-
thinkable. This situation rapidly changed circa the mid-nineteenth century, 
although it was not until the final decades of the twentieth century that any-
one began to seriously contemplate or theorize about the philosophical im-
plications of a universe universally bereft of Homo sapiens. In other words, 
for most of our species’ existence, which stretches back some 300,000 years 
into the chilly Pleistocene, we have wandered this twirling blue-and-white 
orb completely unaware of our mortality as a species. We were, of course, al-
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most certainly aware of our mortality as individuals, but the notion that the 
entire human population could shrink to nothing and never come back 
would have lain far beyond the horizon of our collective imaginations. We 
simply did not know until very recently that universal death—to borrow a 
term that the philosopher Bertrand Russell liked to use—was even possible, 
much less what it would mean from an ethical or evaluative perspective. 

 Yet today, the idea that humanity could go extinct is so commonplace, 
so mundane, so unremarkable, that even young kids like Malcolm are aware 
of it. Indeed, this idea has partly motivated a number of worldwide move-
ments working for our survival like Extinction Rebellion (XR) and Fridays 
for Future (also known as School Strike for Climate), founded by the young 
activist Greta Thunberg, whose passion for saving humanity in the face of 
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grave threats is reminiscent of Samantha Smith’s efforts during the early 
1980s to stop the nuclear arms race between the US and Soviet Union. (Trag-
ically, Smith died at the age of thirteen in a plane crash.) For example, shortly 
after it was founded in 2018, the official XR Twitter account tweeted that “We 
are in a period of #ClimateBreakdown. It is our moral duty to fight for life,” 
along with an image of two skulls and the caption “Climate Change = Human 
Extinction.” The website for the UK branch of the movement affirms this 
danger, writing that 

time has almost entirely run out to address the ecological crisis 
which is upon us, including the 6th mass species extinction, 
global pollution, and abrupt, runaway climate change. Societal 
collapse and mass death are seen as inevitable by scientists and 
other credible voices, with human extinction also a possibility, if 
rapid action is not taken. 

Similarly, Thunberg has argued before some of the most powerful political 
actors in the world that climate change poses “an emergency … an existential 
crisis” that we should panic about the same way you would panic if your 
house were consumed by flames. And the official Fridays for Future Twitter 
account declared in 2019: “Climate Change will destroy life! We can’t eat 
money and we can’t take it with us! Between 1.5C-2C geo uncontrollable self 
[escalating] heating scientists say will start, threatening even human extinc-
tion. How much unnecessary loss shall we plan?” Other youth activists have 
echoed this sentiment, such as Xiye Bastida, a member of the 
Indigenous Otomi Toltec nation of Mexico, who told Teen Vogue in 2019 that 
her activism is a fight to “make sure that we’re not the last generation.” Such 
worries are widespread today; for example, a 2017 survey found that “four in 
ten Americans (39%) think the odds that global warming will cause humans 
to become extinct are 50% or higher.” Another study queried people in the 
US, UK, Canada, and Australia, with similar results: “Overall,” the authors 
wrote, “a majority (54%) rated the risk of our way of life ending within the 
next 100 years at 50% or greater, and a quarter (24%) rated the risk of hu-
mans being wiped out at 50% or greater.” This study focused not just on cli-
mate change but the emergence of new diseases, economic depression, and 
conflict. 
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 The pervasive and growing awareness of human extinction has result-
ed in a situation that Mike Hulme, a professor of human geography at the 
University of Cambridge, has dubbed extinctionism. Never before have so 
many members of the public, activists, and prominent intellectuals been so 
outspoken about the need to reduce the many risks to our survival on Space-
ship Earth, as the futurist Buckminster Fuller called it. And while every gen-
eration throughout history has contained its share of apocalypticists scream-
ing that we must prepare for the cataclysmic paroxysms of the end times, the 
situation today is fundamentally different. There are scientific rather than reli-
gious—that is to say, evidence-based rather than faith-based—reasons for be-
lieving that the end really may be right around the temporal corner. It is from 
this new, epistemologically superior perspective that many leading scholars 
have come to the horrifyingly dismal conclusion that the likelihood of hu-
man extinction has never been higher. Indeed, the best estimates of human 
extinction this century tend to congregate around the 20 percent mark, while 
experts like Lord Martin Rees have claimed that civilization has no better 
than a fifty-fifty chance of making it through the next eight decades intact—
warnings that we will discuss more in chapter 6. My own considered view, as 
someone who has studied existential risk for more than a decade, is that hu-
man civilization has no less than a 70 percent chance of crumbling to the 
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ground, although the probability of extinction is probably closer to 10 per-
cent or so. However, unlike many of my colleagues, I do not believe that the 
overall risk of annihilation will decline once we begin to colonize space.  4

 It follows that if such estimates are even remotely accurate, thinking 
hard, carefully, and deeply about the potential causes, overall probability, and 
ethical implications of human extinction is very urgent indeed. By analogy, 
imagine that you are about to board a plane to the Galapagos Islands and the 
person checking everyone’s tickets announces through the intercom: “Hello 
friendly passengers. The pilot has asked me to relay some important informa-
tion to you. There is, apparently, an estimated 20 percent chance that one of 
the engines on this plane is going to explode, forcing the whole metal bird 
into a vertical descent that ends in a mighty explosion. Thank you for your 
attention!” Obviously it would be absolutely imperative for you to decide 
right away whether to board the plane or stay more safely anchored to the 
ground; people are shuffling into the terminal; there is no time to delay! (For 
a point of reference, normal flights have a measly 1-in-11-million chance of 
crashing.) Yet the analogy is not perfect, since the entire human family—you 
and I, your grandparents and siblings, the movie stars in LA and politicians 
in DC, the residents of all 195 countries on the planet—are already on this 
plane at 35,000 feet. The question, then, is not whether to board the plane but 
how to keep it in the air amidst a storm of growing global instability. 
 Yet there is plenty of hope. I think often of the following passage writ-
ten by the brilliant science fiction writer H. G. Wells, who once described us 
as “creatures of the twilight.” He continued this thought eloquently as follows: 

All this world is heavy with the promise of greater things, and a 
day will come, one day in the unending succession of days, 
when beings … shall stand upon this earth as one stands upon a 
footstool, and shall laugh and reach out their hands amidst the 
stars. 

Yet the best evidence from contemporary science along with the philosophi-
cal considerations explored later on should make us nervous. The future 
could be marvelous, but it could also end in tragedy if humanity fails to get 
its act together within the next few decades. Perhaps we are, in the end, crea-
tures of the gloaming. 
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THE VALUE OF HISTORY 

 Today, the dominant approach to thinking about our existential 
predicament involves what we can call the engineering mindset, as exempli-
fied by a field that we will discuss much more in chapter 8 called Existential 
Risk Studies. This tends to interpret the myriad problems facing humanity as 
requiring technical solutions. It is more science and technology that will save 
us from disaster, even if these problems were created by science and technol-
ogy in the first place. For example, climate change is the result of burning fos-
sil fuels, but its solution may involve reengineering the entire global climate 
by injecting sulfate aerosols into the stratosphere. Similarly, synthetic biology 
could enable lone actors to spread unprecedentedly lethal pathogens around 
the globe, but the way to prevent this is widespread and invasive surveillance 
by a world governing system. Even more, the human being is subject to bio-
logical limitations such as aging, which could be overcome by developing 
life-extension technologies that enable everyone to live forever (or nearly for-
ever). 
 On this view, as it currently stands, the development of science and 
technology has so far been very good for humanity, despite the attendant 
spike of survival threats since the 1950s. Indeed, many within Existential Risk 
Studies argue that a failure to continue developing science and technology, 
subjugating nature, increasing economic productivity, and so on, would itself 
constitute an existential catastrophe. As the Swedish philosopher Nick 
Bostrom, whose work more or less founded the field in the early 2000s, made 
the point: “We should not blame civilization or technology for imposing big 
existential risks. Because of the way we have defined existential risks, a failure 
to develop technological civilization would imply that we had fallen victims 
[to] an existential disaster.” Along the same lines, Bostrom’s colleague Toby 
Ord has argued that more “technology is essential for humanity to achieve its 
longterm potential.” While this makes sense within the engineering mindset, 
according to which both the world around us and our own bodies are objects 
to be technologically modified, redesigned, and perfected given some stan-
dard of value, the engineering mindset itself—influenced as it is by a very 
particular straight, white, male, affluent, Western, neoliberal, Baconian, tech-
nocratic perspective on the world—might be flawed. It might be, so to speak, 
not merely missing the trees for the forest but looking in the wrong direction 
entirely. 
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 My contention is that a more historical mindset can provide some 
much-needed context for, and insights that directly bear upon, our evalua-
tions of the present situation. It can offer a far more enriched perspective on, 
for example, the best way to extricate ourselves from the snake pit of this ex-
istential nightmare. By understanding how technoscience has, on the one 
hand, made us aware of natural risks that have always haunted the human 
species, while, on the other, rapidly multiplying the total number of existen-
tial threats confronting us today and in the near future, we can gain a deeper 
understanding of the multifarious complexities of the human condition to-
day, in the mid-morning of the twenty-first century. To date, almost no histo-
rians (or historically minded scholars) have offered a retrospective account of 
the origins and evolution of our thoughts about mortality—that is, the mor-
tality of our species. The only exception comes from the Oxford historian 
Thomas Moynihan, whose recent book X-Risk: How Humanity Discovered Its 
Own Extinction offers a brilliantly erudite excavation of ideas and bodies of 
knowledge relating to astrobiology, geology, futurology, and other fields that 
“would eventually converge in the Age of Enlightenment.” Indeed, one of 
Moynihan’s central contentions is that “the discovery of human extinction 
may well yet prove to have been the very centerpiece of that unfolding and 
unfinished drama that we call modernity. Because,” he continues, 

in discovering our own extinction, we realized that we must 
think ever better because, should we not, then we may never 
think ever again. Enlightenment and extinction are two sides of 
the same coin and, given that enlightening is by all means an 
ongoing and unfinished project for our species, we are still 
learning the full ramifications of this lesson as it relates to our 
future. As Pierre Teilhard de Chardin sagely said, “there are no 
summits without abysses.” 

Although there are a number of important points of contact between my own 
historical account of the topic and Moynihan’s, there are also many signifi-
cant divergences—such as the periodization of existential moods and the dis-
tinction between scientific and philosophical thoughts about the prospect of 
annihilation. Nonetheless, I would not hesitate to encourage readers to exam-
ine both our books, since together they will offer an even more comprehen-
sive snapshot of our journey from the complex mosaic of religious and 
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mythological tales about human destruction both past and future—examined 
in the next chapter—to the present state of frenzied anxiety about our sur-
vival this century. 
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Part I: Kill Mechanisms 
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CHAPTER 2: THE BEGINNING OF “THE END” 

Mythology is not a lie, mythology is poetry, it is metaphorical. … Mythology 
pitches the mind beyond that rim, to what can be known but not told.—Joseph 

Campbell 

In this great celestial creation, the catastrophe of a world, such as ours, or even 
the total dissolution of a system of worlds, may possibly be no more to the great 

Author of Nature, than the most common accident of life with us, and in all 
probability such final and general doom-days may be as frequent there, as even 

birth-days, or mortality with us upon the Earth.—Thomas Wright 

A lump of death—a chaos of hard clay. 
The rivers, lakes and ocean all stood still, 

And nothing stirr’d within their silent depths; 
Ships sailorless lay rotting on the sea. 

—Lord Byron 

A DELUGE OF FLOODS 

 Although the primary focus of this book will be the origins and evolu-
tion of our modern notion of human extinction within the Western world—
mostly because of, I readily admit, the present author’s vast limitations—it 
would be useful to begin by painting a broader panoramic view that includes 
religious and mythological systems from all over the globe. As mentioned 
earlier, there is no question that people have for ages discussed, imagined, 
speculated about, and anticipated all sorts of worldwide catastrophes result-
ing in the destruction of humanity. But the phrase “the destruction of hu-
manity” in this context is ambiguous. In some cases it means “the destruction 
of most humans” whereas at other times it means “the destruction of every-
one,” but almost never has it meant “the destruction of everyone forever.” Let’s 
take a brief look at some of these religious and mythological tales to under-
line the point that thoughts about global disaster scenarios, even the loss of 
every human on the planet, are not new, although virtually none of these 
thoughts included the possibility of human extinction as currently under-
stood. Such tales of destruction can be divided into two broad categories de-

27



pending on whether the destruction event occurred in the past or is prophe-
sied to happen in the future. Taking these in order: 
 The most obvious example of the first is the myth of Noah and the ark, 
outlined in the sixth to ninth chapters of the first book of the Tanakh, or He-
brew Bible, Genesis. Indignant that “all people on Earth had corrupted their 
ways,” God (or Yahweh) decides to “put an end to all people, for the earth is 
filled with violence because of them,” by causing a worldwide flood the will 
“destroy all life under the heavens.” But Yahweh spares Noah, who Genesis 
describes as “a righteous man, blameless among the people of his time, [and 
someone who] walked faithfully with God.” Consequently, following instruc-
tions from Yahweh, Noah builds a 440-foot-long wooden ark in which either 
two or seven individuals of every kind of creature took refuge, along with 
Noah’s wife, his sons Shem, Ham, and Japheth, and their wives. Once the wa-
ters recede and the boat’s occupants disembark, Yahweh commands the hu-
man survivors to “be fruitful and increase in number; multiply on the earth 
and increase upon it,” and then he establishes a covenant with every living 
creature on the planet, signified by the rainbow, that “never again will all life 
be destroyed by the waters of a flood; never again will there be a flood to de-
stroy the earth.” Hence, despite explicit references to “all people” and “all life” 
being destroyed, the forty days and forty nights of a torrential downpour did 
no such thing; even more, it seems unlikely that humanity could have disap-
peared entirely and forever given our special status within Yahweh’s creation 
as the only beings created “in the likeness of God.” 
 Yet flood myths that decimate the entire human population except for 
a few lucky survivors are almost universally found across cultural space and 
time. As the comparative mythologist Michael Witzel observes, the motif of a 
worldwide flood is found not just in parts of Africa and Australia, but in re-
gions 

from Ireland and Old Egypt to Siberia, China, India, Indo-Chi-
na, Indonesia, Polynesia, and the Americas: it is found with the 
Inuit and North, Central, and South American tribes, including 
the isolated Amazon and Fuegan tribes. It can also be found in 
many tribal areas of the Philippines and in Taiwan, whose Aus-
tronesian tribes have several versions of the flood myth. 
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Indeed, long before Genesis was written, the Epic of Gilgamesh—which itself 
borrowed from an even earlier poem titled The Atrahasis Epic—included a 
story that is strikingly similar to the Noachian flood narrative. In this poem 
from ancient Mesopotamia, the gods become frustrated with constant noise 
from humanity, so they plot to destroy the entire human race with a flood. As 
Enlil, one of the gods involved, states, no “living being [should] escape … no 
man was to survive the annihilation!” However, despite being sworn to secre-
cy about the plan, another god tells a man named Utnapishtim, who has 
some craftsmen build a wooden boat. He then loads “all the living beings that 
I had” onto it, including “all my kith and kin … all the beasts and animals of 
the field and the craftsmen,” which survive and repopulate the planet once 
the week-long storm dies down. Another such tale is found in ancient Greek 
mythology, whereby Zeus becomes livid after a young boy is sacrificed to him 
(something he disapproves of), which leads him to unleash a catastrophic 
deluge. But the Titan god Prometheus, who created humanity and gave us 
fire, tells his son Deucalion about this. Consequently, Deucalion and his wife 
Pyrrha build an ark in which they manage to survive the flood—the only two 
on the planet not to perish. 
 In yet another variation, this one found on the other side of the planet, 
the Indigenous people of Tierra del Fuego—an archipelago at the very south-
ern tip of South America—have passed down from one generation to the 
next a tale of human destruction that also involves anger and retribution di-
rected at humanity. “Once, when spring was approaching,” the story begins, 

an Ibis was seen flying over someone’s hut and people shouted 
“the Ibises are flying. Spring is here.” … However, the Ibis herself 
… took offense at all that shouting, and, in revenge, let it snow 
so hard and long that the whole earth was blanketed. The sun 
came out, the snow melted, and the earth was flooded. People 
hurried to their canoes, but only the very lucky reached one or 
another of the five mountain peaks that remained above the wa-
ters. When the flood subsided, these came down, rebuilt their 
huts along the shore, and ever since that time, women have been 
ruled by men. 

Other mythological systems include worldwide catastrophes in their ac-
counts of the supernatural creation of the universe. As Geraldine Pinch, an 
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Egyptologist at the University of Oxford, writes, many such stories involve 
God or the gods destroying “the unsatisfactory part of humanity,” and thus 
making “several attempts at creating people before they are satisfied.” For ex-
ample, the ancient Egyptian Book of the Heavenly Cow—also known as The 
Destruction of Mankind—outlines a story of the “Fall of Man,” to borrow a 
biblical term, that starts with Ra, the god who created the world, discovering 
that humanity is plotting against him because he is growing old and seen by 
some to be incapable of managing world affairs anymore. Ra thus consults 
some of the other gods and decides that he should punish humanity, delegat-
ing this task to Hathor, goddess of the sun. The guilty parties run into the 
desert but are unable to escape, ultimately being slaughtered by Hathor who, 
upon returning to Ra after the first day, states that she has “overpowered hu-
manity and it was sweet to my heart.” Her intention is to continue the attack 
the following day, but for reasons that the myth does not make clear, Ra has a 
sudden change of mind. So, to prevent Hathor from killing more people, he 
tricks her into getting drunk and passing out; upon waking up, she forgets 
about her previously delegated task. After all of this occurs, then, Ra finds 
himself sick and tired of Earth and its “ungrateful” inhabitants, and conse-
quently he decides to leave Earth for the heavens where he “creates the fields 
of paradise for the spirits of the dead.” Osiris and Isis are put in charge of 
earthly affairs, but since ma’at, meaning “harmony and balance,” were main-
tained entirely by Ra while on Earth, his absence places the onus for main-
taining ma’at on humanity—a transition that constitutes the “Fall.” Indeed, it 
is at this point that, for the first time, death enters the world. 

EPISODES OF DESTRUCTIVE CREATION 

 A more elaborate creation myth involving multiple catastrophes comes 
from the Aztecs of Central America. On their account, four separate worlds
—or “Suns”—were created and destroyed prior to the emergence of present 
humans. The First Sun was occupied by a race of giants so strong that they 
could pull entire trees out of the ground with only their bare hands. This 
ended when jaguars devoured the giants and destroyed the world. The Sec-
ond Sun is peopled by humans who live on acorns, but the fierce winds of a 
hurricane bring this world to an end; the few who survived are then turned 
into monkeys. The Third Sun contained people who consumed aquatic seeds 
for sustenance, but it was annihilated by a fiery rain that somehow magically 
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transformed everyone into turkeys, butterflies, and dogs. The Fourth Sun, 
then, is washed away by a great flood—this is where the flood myth makes an 
appearance in Aztec mythology—and those alive at the time are turned into 
fish. However, a man named Tata (Papa) and his wife Nene (Mama) manage 
to survive by taking refuge in a hollowed-out tree. But one of the gods notices 
this, descends from above and turns them into dogs by—the story goes—cut-
ting off and attaching their heads to their buttocks. The gods then recreate 
the original humans in the Fifth Sun, which is prophesied to terminate as the 
result of an earthquake, with everyone being eaten by sky monsters, although 
when exactly this will happen is unknown—it depends on the continuation 
of human sacrifices. So, the first world ends because of jaguars; the second 
ends with people being swept away or turned into monkeys; the third ends 
with a rain of fire and people becoming turkeys; and the fourth ends because 
of a massive deluge that transforms people into fish. Of note is that Aztec 
mythology did not specify a Sixth Sun after the current Fifth Sun, which 
might be taken to imply that once this world ends, humanity will disappear 
for good. 
 One finds similar tales of creation-destruction cycles among the Hopi 
and Navajo peoples who lived around what is now called the Four Corners 
region of the US, where Utah, Colorado, Arizona, and New Mexico meet. In 
Hopi mythology, humanity becomes corrupted with evil over and over again, 
resulting in the destruction of nearly everyone in the first, second, and third 
worlds. Only a few faithful people survive each episode of annihilation, al-
though after living harmoniously and happily in the next world for some 
time, they too succumb to evil, resulting in another destruction event. Once 
again, the termination of one of these worlds—the third, in this case—results 
from a massive flood that only a few people managed to survive by floating 
around on hollow reeds. According to the Navajo account, life has evolved 
through four worlds to the present, fifth world. The first people were insects, 
who were expelled from the first world for committing adultery (another sto-
ry similar to the biblical “Fall” of humanity). The first world is then destroyed 
by a flood, as is the fourth world, out of which current people emerged. 

TROUBLE AHEAD 

 But as mentioned, some belief systems have posited catastrophes not 
in the past—or not just in the past—but in the future, too. Shifting then from 

31



retrospection to anticipation, from cosmogony (the study of the origins of the 
world) to eschatology (the study of the end of the world), let’s take a look at a 
few examples of catastrophe scenarios that people have expected to greet us 
on the road ahead. The first distinction to make here is between personal and 
cosmic eschatology, which was tacit in chapter 1’s discussion of the afterlife of 
individuals and the Grand Narrative of humanity’s ultimate fate in the uni-
verse. Hence, personal eschatology is an account of what happens to each one 
of us after death, while cosmic eschatology outlines the finalistic destiny of 
the entire human family. This section’s focus will be the latter. 
 Looking back several millennia, we see that the oldest religious sys-
tems such as Hinduism and Buddhism tended to adopt cosmic eschatologies 
that were cyclical in nature. On these accounts, which we will discuss mo-
mentarily, there have been and will be an infinite number of world-cycles, 
meaning that worlds like ours have risen and fallen an infinite number of 
times. An alternative interpretation emerged with the ancient Persian reli-
gion of Zoroastrianism, according to the British historian Norman Cohen, 
who famously argued that “the ultimate origin of the notion that time will 
have an end does indeed lie in the visionary experiences of the Iranian 
prophet Zoroaster.” In other words, the Zoroastrians quite literally invented 
the linear conception of time as comprised of a beginning, middle, and end. 
This is noteworthy because the eschatologies of Christianity and Islam are 
strikingly similar to Zoroastrianism, which has led scholars to hypothesize 
that the Zoroastrian narrative was transferred to Christianity and Islam by 
way of the Jewish people during the Babylonian exile, a period of captivity 
during which they would have been exposed to ancient Persian religious be-
liefs. 
 For example, Zoroastrians anticipate a virgin-born messiah, called the 
Saoshyant, appearing at the end of time, followed by a Grand Battle, bodily 
resurrection of the dead, and final judgement by God. This closely mirrors 
the Christian evangelical narrative according to which Jesus, the virgin-born 
messiah, will return to Earth and fight the Antichrist in the Battle of Ar-
mageddon, after which will occur a bodily resurrection of the dead and, fol-
lowing that, a climatic battle between God and Satan at the tail end of the 
Millennial Kingdom, a final judgement (the White Throne Judgement). Simi-
larly, although the exact chronology of events is not clear from Islamic texts 
(mostly the hadith literature), the basic end-times story of Islam goes some-
thing like this: a messianic figure named the Mahdi will appear after a series 
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of Lesser Signs of the world’s end, such as widespread alcohol consumption, a 
growing acceptance of music, and the construction of tall buildings. (Inci-
dentally, the tallest building in the world—the Burj Khalifa—stands in the 
UAE city of Dubai, although it will soon be overtaken by the Jeddah Tower in 
Saudi Arabia.) The Mahdi’s appearance will be followed by the descent of Je-
sus on the wings of two angels over the White Minaret of the Umayyad 
Mosque in Damascus, Syria, who will then fight and defeat the Dajjal, or An-
tichrist. Afterwards, various supernatural events will occur, the dead will be 
resurrected from the grave, and God (or Allah) will pass judgement on 
everyone who has ever lived. 
 In all of these cases, though, humanity in some form survives the apoc-
alypse: some part of the human family—the believers, the elect—join God for 
all eternity it paradise, while another part—the nonbelievers, the infidels—
are sentenced in the eschatological court of cosmic justice to suffer forever in 
the darkness of perdition. (However, in the Zoroastrian story everyone ends 
up in heaven, meaning that the idea of eternal punishment was a later inno-
vation.) To quote Kim Hecker, a political philosopher who currently works 
for the federal parliament of Germany, “the apocalypse” within the Abraham-
ic tradition 

is envisioned as a moment of absolute transcendence, a cata-
clysmic instance of revelation in which everything is falling into 
place and humanity enters a higher form of existence … From 
this perspective, the notion of apocalypse does not contain a 
theory of the mortality of humanity, but rather a theory of its 
transformation. It does not present an image of humanity as 
moral but hinges, on the contrary, on the notion of a collective 
afterlife and thus the ongoing existence of humanity in one form 
or another. 

Hence, Hecker concludes accurately that the “apocalypse” within the Abra-
hamic faiths “presents us with a continuation of the story of humanity, rather 
than with one about its end.”  Extinction is not the apocalypse. 5

UPS AND DOWNS 
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 But as mentioned above, other systems anticipate one or more cata-
clysms in the future as part of a larger cycle of decline and renewal. For exam-
ple, the Norse mythologies that originated among the North Germanic peo-
ples (that is, Scandinavians) in the ninth century CE prophesy that our cur-
rent world will end in a series of bloody battles, a worldwide flood (the land 
sinking into the sea), and a huge conflagration that engulfs the planet. As one 
of the main poems outlining this narrative describes the catastrophe of Rag-
narök, meaning “Final Fate of the Gods,” 

The sun starts to blacken, 
land sinks into sea, 
the radiant stars 
recoil from the sky. 
Fume rages against fire, 
fosterer of life, 
the heat soars high 
against the heaven itself. 

By the end of this disaster, several Norse gods will have perished, including 
the thunder-and-lightning deity who wields a hammer and protects the 
earth, Thor. The entire human population will be destroyed except for two 
individuals, a man named Lif (meaning “life”) and a woman named Lifthrasir 
(meaning “lover of life”). As with Noah and his kin, Gilgamesh, Deucalion, 
and so many other mythological protagonists in similar situations, Lif and 
Lifthrasir will repopulate the planet once again. Hence, the eschatological tale 
of Ragnarök has two parts: destruction after birth, and then rebirth after de-
struction, the result being a renewed world for humanity and a new genera-
tion of gods within the earthly realm.  In fact, many of the oldest models of 6

the universe—cosmogonies paired with eschatologies—identify the broadest 
patterns of change as being cyclical, with disasters both behind and ahead of 
us. For example, whereas the Book of the Heavenly Cow describes the near-
destruction of humanity in the past, the ancient Egyptian Coffin Texts and 
Book of the Dead indicate that quarrels between the deities or a rebellion in-
volving humans will trigger the end of the world, at which point “the world 
will return into the dark primeval waters from which it came.” As Atum, the 
creator god who produced two divine siblings by impregnating himself by 
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masturbating, says to Osiris (who, recall, was put in charge of worldly affairs 
after Ra left Earth) in the Book of the Dead, 

You will live for more than millions of years, an era of millions, 
but in the end I will destroy everything that I have created; the 
earth will become again part of the Primeval Ocean, like the 
abyss of waters in their original state. Then I will be what will 
remain, just I and Osiris, when I will have changed myself back 
into the Old Serpent who knew no man and saw no god. 

Yet as Pinch notes, “the Egyptian universe remain[s] eternally the same … 
through constant change in the form of cycles of decay, death, and rebirth,” 
an idea embodied by the image of the Ouroboros, or snake eating its tail. This 
originated with the ancient Egyptians and, after being picked up by the an-
cient Greeks, has been adopted by many cultures, mythologies, and religions 
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around the world to symbolize the perpetual renewal of the universe, an idea 
that is of course foreign to the Zoroastrian-influenced Abrahamic faiths. 
 Similarly, both Hinduism—perhaps the very oldest organized reli-
gion—and Buddhism both posit models of the universe according to which 
an infinite number of cycles have already occurred in the past and an infinite 
number are yet to unfold. According to the Puranas, a voluminous collection 
of legends, myths, and genealogies, the creator-god Brahma is “a living cos-
mos who lasts, in just one day-and-night [on his watch], for 1,000 cycles of 
four deteriorating ages.” Each of these cycles lasts an incredible 4.32 million 
years for us, and “at the end of 36,000 full years of these day-nights, Brahma 
rests or ceases, only to experience rebirth for another vast lifetime.” Yet with-
in each lifetime, the human world oscillates between dissolution and recre-
ation thousands and thousands of times. With respect to Buddhism, whose 
doctrines were greatly influenced by Hinduism, each cycle—or “great eon”—
consists of four distinct periods—or “incalculable eons.” During the first pe-
riod, the universe is destroyed; during the second, the universe stagnates in 
this state of destruction; during the third, a gradual renovation begins; and 
during the fourth, it lingers in this apotheosis until the first period once 
again commences. An often-mentioned analogy in the canonical sūtra litera-
ture to explain how long these incalculable eons goes like this: someone 
could completely destroy a giant, solid-rock mountain by rubbing it with a 
smooth piece of cloth just one time per every one hundred years before a sin-
gle incalculable eon would end.  However, during the transition from a gold7 -
en age to moral degeneration, a number of humans always survive. Unsatis-
fied with the state of turpitude in which they find themselves, they embrace 
traditional morality once again and, in doing so, initiate a whole new cycle. 

LOVE AND STRIFE 

 In all of these cases—the Norse, Egyptian, Hindu, and Buddhist escha-
tologies—the human population never dwindles to zero. Every ending in-
stead constitutes a new beginning, as with the Ouroboros. Yet some philoso-
phers in Classical Antiquity put forward cyclical models of the universe that 
involved the complete elimination of all humans for a period of time, which 
gets even closer to our modern idea of human extinction. For example, the 
ancient Greek poet Xenophanes of Colophon (an ancient city in what is to-
day Turkey), who was born a century before Socrates and hence is classified 
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as a pre-Socratic philosopher, proposed a cyclical narrative according to which 
the world alternates between two extremes: wetness (or water) and dryness 
(or Earth). On this account, the oceans will eventually submerge all the land, 
turning it into mud and causing everyone alive at the time to perish. But the 
cycle will reverse as dryness comes to dominate, at which point the human 
species will reappear. Thus, the non-existence of humanity is temporary 
rather than permanent. A similar model was delineated by another, later pre-
Socratic philosopher named Empedocles, a poet-sage who believed in rein-
carnation and encouraged his contemporaries to become vegetarians. In his 
poem On Nature, of which only fragments remain, he identified the two ex-
tremes of the world-cycle as corresponding to Love and Strife. These are the 
cosmic personifications of attraction/combination and repulsion/separation, 
respectively, and as Empedocles wrote, “by turns they dominate while the 
time revolves.” When Love dominates, he argued, everything is fused into an 
undifferentiated mass and no life is possible whereas when Strife dominates, 
everything is pulled apart and, once again, no life is possible. It is during the 
transition between Love and Strife, Strife and Love, that wriggling clumps of 
animate matter like human beings reappear over and over again. Interesting-
ly, Empedocles seems to have imagined the emergence of life forms occur-
ring through a kind of “natural selection”: at first, body parts exist in the 
world on their own, but over time they randomly join together in different 
combinations. In his words: 

Many grew double of face and double of chest, 
Races of man-prowed cattle, while others sprang up inversely, 
Creatures of cattle-headed men, mixed here from men, 
There creatures of women fitted with shadowy genitals. 

The “better” forms end up persisting while the “lesser” ones do not, ultimate-
ly resulting in human beings that are fully formed like us. Hence, this theory 
posits four stages per cycle, two of which are “a-cosmic” and thus cannot sus-
tain life, while the other two enable the rise and flourishing of living crea-
tures. As with Xenophanes’ model, it entails that there are periods in which 
the universe contains no humans at all—in a sense, we go extinct, although 
the shifts from the cycles’ peaks and troughs results in a kind of de-extinc-
tion, which implies that it is eschatologically impossible for us to disappear 
forever. 
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ATOMS AND THE VOID 

 Yet another idea that emerged among the pre-Socratics with direct im-
plications for humanity’s future was atomism. According to this view, which 
is traditionally categorized as “philosophy” but is at bottom no less mytho-
logical than many of the stories recounted above, all that exists in the uni-
verse are atoms twirling about in the void of empty space. These atoms, which 
are indivisible and too small to see (at least in our world), move about the 
void, colliding with each other and sometimes sticking together due to hooks 
and barbs on their surface. Their combinatorial nature is not unlike, to bor-
row an analogy from Aristotle, the letters of the alphabet, which can form an 
infinite number of words. Hence, all macroscopic objects are the result of dif-
ferent configurations of combined atoms—one configuration results in a tree, 
another in the moon, and yet another in human beings. Most relevant to our 
discussion is the atomists’ belief that there exists an infinitude of atoms in the 
void, and that these atoms randomly join together over an endless amount of 
time to form an infinite number of worlds, or kosmoi. As the third-century 
CE biographer Diogenes Laertius described the idea in his book Lives and 
Opinions of Eminent Philosophers, referring to the two founders of atomism: 

Democritus holds the same view as Leucippus about the ele-
ments, full and void … he spoke as if the things that are were in 
constant motion in the void; and there are innumerable worlds 
which differ in size. In some worlds there is no sun and moon, 
in others they are larger than in our world, and in others more 
numerous. The intervals between the worlds are unequal; in 
some parts there are more worlds, in others fewer; some are in-
creasing, some at their height, some decreasing; in some parts 
they are arising, in others failing. … There are some worlds de-
void of living creatures or plants or any moisture. 

Of note is Diogenes’ observation that some of these worlds are failing and, in 
time, will be “destroyed by collision, one with another.” To be clear, the atom-
ists’ view is that there are infinitely many worlds, some existing in the past or 
future, others existing at the same time, but that all are ultimately destined 
for dissolution as part of an eternal process of world formation, collision, and 
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decay. It follows from this that our own kosmoi will ultimately collapse, too, 
and as a result all life will be annihilated. To quote the Greek philosopher 
Plutarch, writing about the school of thought founded by Democritus, 
known as “the laughing philosopher” because of his emphasis on being 
cheerful: “We know that the Democriteans say and write that, when worlds 
beyond our own are destroyed and [atoms] of kinds different from ours flow 
in, sources of plagues and unusual diseases often arise.” That is to say, other 
kosmoi colliding with ours will precipitate an apocalyptic end to our own. 
This was the eschatological component of atomism, and while it did not posit 
a serial sequence of birth, growth, stagnation, decay, death, and rebirth like 
Hinduism and Buddhism, it did lead to the conclusion that, because the uni-
verse and time are infinite, a kosmoi exactly like ours is bound to reappear in 
the future. In other words, the dissolution of our present world does not en-
tail the irreversible disappearance of humanity. So, once again, an ancient 
model of the universe comes close to our modern notion of human extinction 
but misses the target. 

THE ACADEMY AND LYCEUM 

 This leads us to discuss the two greatest philosophers of ancient 
Greece, whose ideas have had a profound influence on Western philosophy 
and science up to the present: Plato and Aristotle. Although Plato was not an 
atomist, he did appear to believe that the four basic kinds of matter—earth, 
air, fire, and water—are composed of tiny, indivisible solids formed out of el-
emental triangles, these solids being cubes, octahedrons, tetrahedrons, and 
icosahedrons. He also affirmed on numerous occasions that catastrophes 
have devastated humanity in the past and more will take place in the future. 
For example, in his famous dialogue Timaeus—which, incidentally, includes 
a creation story that some scholars think may have influenced the narrative 
of Genesis—one of the main characters, a cousin of Plato’s mother named 
Critias, recounts a story that he was told by the Athenian statesman Solon 
about his trip to Egypt. After discussing the ancient history of Athens to 
some Egyptian priests, one of the priests turned to Solon, another one of the 
Seven Sages, and argued that the history of Athens is actually much longer 
than Solon and his Athenian compatriots had come to believe. The reason is 
that occasional catastrophes in the past have obliterated the city, in the 
process wiping out all the historical knowledge of Athens that had accumu-
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lated up to that point. In the priest’s words, “none of you but the unlettered 
and uncultured [remained after the catastrophes], so that you become young 
as ever, with no knowledge of all that happened in old times in this land or in 
your own.” With each catastrophe, then, people were forced to “start all over 
again.” Indeed, the priest argued that the flood of Deucalion and Pyrrha was 
“but one deluge [of] many [that] had occurred previously,” and that “there 
have been and there will be many and diverse destructions of mankind, of 
which the greatest are by fire and water, and lesser ones by countless other 
means.” The same ideas are reiterated in the subsequent dialogue Critias, in 
which Plato insists that many large floods have previously taken place, as well 
as in his book Laws, where he again references the “traditions about the many 
destructions of mankind which have been caused by deluges and pestilences, 
and in many other ways.” 
 Since Aristotle was Plato’s student, it is somewhat unsurprising that he 
too believed in past catastrophes. (Although Aristotle’s philosophy was fun-
damentally different from Plato’s; the student’s task is, after all, to overturn 
the “truths” of their teachers.) For example, he suggested that there may be 
“cyclic floods” that destroy entire human populations and which may be as-
sociated with the so-called Great Year, an idea that Plato outlined in the 
Timaeus. The notion was this: just as a month occurs when the moon com-
pletes its orbit around Earth (indeed, the word “month” is etymologically re-
lated to “moon”), and just as a year occurs when the sun completes its orbit 
our planet (assuming a geocentric model of the solar system), so too is there a 
cosmic year that occurs whenever the sun, moon, and six other stars or plan-
ets, all orbiting Earth at different velocities, end up in perfect alignment rela-
tive to Earth. This was thought to happen every 36,000 years—the same 
number, incidentally, that appeared in the Hindu eschatology narrative men-
tioned above—although we know today that there is no such moment of 
things being cosmically aligned. The point is that some believed this state of 
affairs would trigger cataclysmic floods, and in fact Aristotle collected 
proverbs and aphorisms popular at the time because he thought they were 
nuggets of wisdom from people who lived before the last catastrophe. As he 
wrote in the Metaphysics, certain “inspired saying[s] … have been preserved 
as a relic of former knowledge,” much of which was washed away and must 
now be rediscovered. 
 Yet it seems clear that neither Plato nor Aristotle would have taken the 
idea of human extinction seriously given that their philosophical worldviews 
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imply that humanity disappearing entirely and forever is impossible. For ex-
ample, Plato believed that the soul is immortal—that is, indestructible by its 
nature—an idea that seeped into Judaism during the first century BCE, 
which later transferred it to Christianity. But whereas Christianity posits (at 
least on one popular account) that our souls will join God in heaven until 
they are reunited with the physical body at the end of time, Plato held that 
the soul is reincarnated after death, and the type of creature that one ends up 
embodying depends on how virtuous one was while living. In contrast, while 
Aristotle did not seem to believe that the human soul could exist without the 
body, he did accept the immutability and eternality of species. That is to say, 
all the various kinds of beings that populate Earth, including humanity, have 
existed and will always exist, which of course implies that extinction is im-
possible.  8

THE GREAT CHAIN OF BEING 

 Even more, Plato and Aristotle espoused two additional ideas that 
came to shape—and constrain—Western thinking about extinction up to the 
very end of the eighteenth century. On the one hand, Plato accepted what the 
intellectual historian Arthur Lovejoy calls the Principle of Plenitude, which 
asserts that every type of creature that could possibly exist either does or will 
exist in the world—that is, if not right now then at some point in the future. 
In this sense, the universe is “maximally full”—no potentiality will remain 
unrealized. Although contemporary readers will no doubt find this rather 
bizarre, it made sense within Plato’s philosophical system, and indeed it im-
bued the theories of many notable philosophers in Western history since 
him. For example, the third-century Roman thinker Plotinus, who champi-
oned a school of thought later called Neoplatonism, argued that we live in the 
best possible world because “the whole Earth is full of a diversity of living 
things, mortal and immortal, and replete with them up to the very heavens.” 
More than a millennium later, the French philosopher who co-edited the 
hugely ambitious compendium of human knowledge called the Encyclopédie, 
told some of his friends and colleagues, including Baron d’Holbach, over 
dinner in 1769 that humanity will someday encounter the same fate as the 
sea-cow, an aquatic mammal that was reported to have died out the previous 
year (in 1768) due to overhunting.  Yet Diderot added that this would not 9

constitute a final chapter of the story: if we were to disappear, evolution—and 
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here Diderot, like Empedocles, anticipated a natural-selection-like process at 
work—would simply start over. This would begin with, as he put it, “I don’t 
know what” and “then at the end of several hundreds of millions of years of I-
don’t-know-whats, the biped animal who carries the name man” would 
emerge once again.  Another example comes from the towering intellect of 10

Immanuel Kant, a central figure of the eighteenth-century Enlightenment. 
Although Kant drifted away from the Principle of Plenitude in his later years, 
he initially embraced the idea, writing that if the solar system were to “disap-
pear” because the sun burns out, our non-existence “ought not to be seen as a 
regretful loss, since we do not know how unmeasurably rich the continuously 
evolving nature in other corners of the sky might be. Its vast fertility shall 
compensate for this loss with great abundance elsewhere.”  Although we 11
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would no longer exist, the cosmos would be none the worse because intelli-
gent life would rise up elsewhere. 
 On the other hand, while Aristotle rejected the Principle of Plenitude, 
he planted the seeds for another idea that Lovejoy termed the Principle of 
Continuity. As Lovejoy wrote, “it is in Aristotle that we find emerging anoth-
er conception—that of continuity—which was destined to fuse with the Pla-
tonistic doctrine of the necessary ‘fullness’ of the world, and to be regarded as 
logically implied by it.” Without going into great detail, the Principle of Con-
tinuity states that for any two types of things—say, a fish and a land-dwelling 
creature—if it is possible for another type of thing to exist in-between them—
say, an amphibious creatures like a salamander—then it will always be the 
case that the other type of thing will be realized. This yielded the idea that all 
of creation can be organized into a linear hierarchy of species, with rational 
humans at the top, lowly creatures like slime mold and amoebas at the bot-
tom, and so-called “zoophytes” like the mythical Tartar lamb bridging the 
gap. But here is the key point: the principles of plenitude and continuity gave 
birth to one of the central dogmas of Western intellectual culture, which 
dominated our thinking about the ontology of things for many centuries. I 
am referring here to the idea of the Great Chain of Being, according to which 
species can be ordered from “higher” to “lower,” each species is immutable, 
and there are no—because there cannot be any—missing links in the chain. 
When integrated within the worldview of Christianity, the completeness and 
unchangeability of the Great Chain of Being was seen as evidence of—as ex-
emplifying—God’s absolute perfection. The Creator, as a perfect being, has 
filled the world with every type of being, a condition that will remain forever. 
As one of the most celebrated English poets of the early eighteenth century, 
Alexander Pope, made the point in a 1751 poem titled Essay on Man: 

Vast chain of being! which from God began, 
Natures aethereal, human, angel, man, 
Beast, bird, fish, insect, what no eye can see, 
No glass can reach; from Infinite to thee, 
From thee to nothing.—On superior pow’rs 
Were we to press, inferior might on ours; 
Or in the full creation leave a void, 
Where, one step broken, the great scale’s destroy’d; 
From Nature’s chain whatever link you strike, 
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Tenth or ten thousandth, breaks the chain alike. 

The key line is, “Where, one step broken, the great scale’s destroy’d,” meaning 
that species cannot go extinct. To reconstruct the argument here: the Great 
Chain of Being is a manifestation of God’s perfection; the loss of even a single 
step in the chain (that is, the extinction of even a single species) would cause 
the entire edifice to collapse; if the entire edifice collapses, then God is not 
perfect. But God is perfect, so extinction is impossible. Q.E.D. 

A MAMMOTH DISCOVERY 

 Consequently, virtually no scientists—or natural philosophers, as they 
were called at the time—believed in the possibility of species extinctions for 
huge stretches of Western history. This is a stunning fact given that, as the 
brilliant journalist Elizabeth Kolbert noted in her book The Sixth Extinction, 
species extinctions is probably the first scientific concept that children learn 
from books, school, and TV shows. To be sure, our forebears had of course 
known about fossils for millennia; as the historian and folklorist Adrienne 
Mayor wrote in her fascinating 2000 book The First Fossil Hunters: Paleontol-
ogy in Greek and Roman Times, “the ancients collected, measured, displayed, 
and pondered the bones of extinct beasts, and they recorded their discoveries 
and imaginative interpretations of the fossil remains in numerous writings 
that survive today.” Indeed, one of the reasons Xenophanes posited a period 
of wetness in his cyclical model was the discovery of fossilized marine crea-
tures on dry land in Malta, a Mediterranean island south of Italy, which led 
him to infer that such regions were once submerged by the ocean. Further-
more, according to the archaeologist Karl Taube, “one early source suggests 
that the Aztec considered the fossil remains of extinct mammoth and other 
great creatures found near Tenochtitlan [an old city-state in what is now 
Mexico City] as the bones of this ancient race,” referring to the race of giants 
who lived during the First Sun and were destroyed by jaguars. Looking back 
even further to the Pleistocene, some anthropologists have come to believe 
that “fossils were prized possessions of Neanderthals over 30,000 years ago,” 
since they “have been found among the artifacts of these heavy-browed cave 
dwellers.” 
 But knowing that these “curiously shaped rocks” exist within certain 
strata under the ground is quite different from understanding that they come 
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from the bones of ancient, now-gone-forever creatures. Indeed, Christian 
naturalists in the seventeenth century overwhelmingly rejected them as rem-
nants of the Noachian flood, objects that had mysteriously fallen from the 
sky, or what they somewhat amusingly called “sportings of nature.”  Alterna12 -
tively, the Welsh polymath Edward Lhuyd suggested that they had “originat-
ed from seeds that somehow grew within the rocks and thus mimicked living 
structures.” And the English naturalist and ordained minister John Ray—al-
though he later came to accept Lhwyd’s view—initially argued that fossils are 
the ancient remnants of creatures still alive in unknown (to the west) regions 
of the globe.  Thomas Jefferson espoused a similar view according to which 13

unobserved creatures entombed within fossiliferous rocks have not died out 
but migrated to other regions of the planet—one of the more popular hy-
potheses to save the Great Chain of Being from imploding. As he wrote in a 
1787 letter, “such is the economy of nature, that no instance can be produced 
of her having permitted any one race of her animals to become extinct; of her 
having formed any link in her great work so weak as to be broken.” Thus, he 
was known to invoke Native American “legends to suggest that unknown 
beasts lived in the unexplored interior of America,” and indeed he added in 
the letter above that “the traditional testimony of the [Native Americans], 
that this animal [the mastodon, which had been unearthed in North Ameri-
ca] still exists in the northern and western parts of America, would be adding 
the light of a taper to that of the meridian sun.” Consequently, Jefferson in-
structed Meriwether Lewis and William Clark to collect evidence of living 
mastodons during their famous colonial expedition to the Pacific Coast. As 
Jefferson wrote to Lewis in an 1803 letter, “other objects worthy of notice will 
be … the remains & accounts of any which may be deemed rare or extinct.” 
Needless to say, no such evidence was found. 
 However, there was a small handful of scientists who swam against the 
current and argued that fossils were in fact the skeletal remains of species 
once extant but now extinct.  There are always exceptions! A noteworthy ex14 -
ample comes from the eighteenth-century English natural philosopher 
Robert Hooke, known by some historians as “the English Leonardo da Vinci,” 
who claimed in a posthumously published treatise of 1705 that certain fos-
silized creatures had been, in his words, “wholly destroyed and annihilated.” 
Similarly, Voltaire, a French Enlightenment writer and fierce critique of 
Christianity, “publicly endorsed prehistoric extinction” around the same time 
that European colonization started bringing back to Europe stories of crea-
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tures like the great auk in Newfoundland and the aforementioned sea-cow 
disappearing from their habitats.  15

 Yet Hooke and Voltaire were very much the outliers. This changed 
abruptly and dramatically, though, with the publication of a groundbreaking 
study in 1800 by the French anatomist Georges Cuvier. Considered one of 
the greatest minds of his generation, Cuvier shifted the focus from the exter-
nal features of organisms to their internal structure, and was rumored to un-
derstand this structure so well that if one were to present him with a single 
bone, he could reconstruct the whole animal to which it belonged. Whether 
true or not, his 1800 paper presented undeniable evidence that the elephan-
tine bones dug up in North America and Siberia, some of which had been 
provided by Jefferson, belong to two species that had gone extinct: the 
mammoth and (what Cuvier himself named in 1817) the mastodon. This—
along with his expansion of the taxonomic system put forth by Carl Linnaeus 
in 1735, which I will not here discuss because it would take us too far afield—
dealt a fatal blow to the Great Chain of Being. Over the course of only a few 
decades, an ontological centerpiece of natural philosophy that was built upon 
the Platonic and Aristotelian principles of Plenitude and Continuity, and had 
maintained a monopolistic influence on our understanding of the natural 
(and supernatural) world, shattered into a thousand pieces. Suddenly, the sci-
entific community as a whole came to accept what had previously been un-
thinkable: species extinctions are not just possible, but are part of the bio-
graphical story of Earth-originating life. This was a revolutionary shift in sci-
entific thought, and set the stage for later revolutions that shaped the trajec-
tory of existential mood shifts over the past nearly two centuries.  16

 Yet it is crucial to note that accepting the reality of species extinctions 
does not automatically entail the belief that humanity could go extinct. The 
reason is this: if humanity is not a species in the sense that other creatures like 
horses, dogs, and the armadillo are, then we may not be susceptible to extinc-
tion after all. As we will discuss in the next chapter, it was not until Charles 
Darwin’s 1859 magnum opus on evolution that the ontological gap between 
humanity and the rest of the Animal Kingdom was finally closed. The closure 
of this gap meant that humanity is a biological species just like any other, so if 
species can go extinct, then so too can humanity. 

DEMOGRAPHY 
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 However, just as Hooke and Voltaire had suggested before Cuvier that 
species could go extinct, there were some thinkers prior to 1800 who imag-
ined, albeit somewhat hazily, the “extinction” of humanity. These speculations 
were bound up with the formation of our modern field of demography in sev-
enteenth-century England, especially among some of the founding luminar-
ies of the Royal Society. This uses the tools of statistics to study the patterns 
of growth and decline of entire populations, understood as entities in and of 
themselves—a collective singular. Thinking about groups in this way was vir-
tually non-existent among earlier scholars, and it opened up a different av-
enue for considering the possible extinction of humanity: if populations are 
ordinary entities, and if ordinary entities can be destroyed, the so can popu-
lations—including, perhaps, the population of all humans around the world. 
An early example of this line of reasoning was given by the philosopher and 
jurist Montesquieu in his 1721 epistolary novel Persian Letters, which con-
sists of fictional letters written primarily by two Persian characters named 
Usbek and Rica while they were exploring different European countries. (The 
goal for Montesquieu was to give Europeans a fresh perspective on their own 
cultures by describing those cultures through the eyes of a foreigner.) In one 
letter to Usbek from his friend Rhedi, the latter reports that 

after doing calculations as exact as is possible … , I have con-
cluded that the earth supports barely a fiftieth of the population 
that it had in Caesar’s day. What is astonishing is that the popu-
lation continues to diminish daily, and if this trend persists, 
within ten centuries the earth will be nothing but an uninhabit-
ed desert. … We see here, my dear Usbek, the most terrible cata-
strophe the world has ever experienced; but people have barely 
noticed it, because it has occurred so gradually, and over the 
course of a great many centuries; this points to an internal de-
fect, a secret, hidden poison, a decline afflicting the human race. 

The notion that far more people existed in the past was common among 
scholars during the Enlightenment, many of whom believed that there was, 
prior to the Middle Ages, a Golden Age as “superior in population as it was 
in technology.” Indeed, the notion of a long-gone era of abundance was en-
tertained by Western thinkers at least since the ancient Greek poet Hesiod, 
who lived about the same time as Homer, roughly a century before Xeno-
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phanes. Whereas the Aztec, Hopi, and Navajo mythologies above involved 
multiple stages of creation according to which each was an improvement 
upon the last, Hesiod posited five “ages” of degeneration: the Golden, Silver, 
Bronze, Heroic, and Iron ages, the last of which is ours. Hence, the idea of 
populational decline was consistent with this well-established theme of di-
achronic atrophy. Extrapolating this trend into the future, then—as Rhedi 
does—the unavoidable conclusion is that the human family will eventually 
dwindle to zero. 
 Still, there was some pushback to the idea that ancient populations 
were much larger. For example, the Scottish historian and atheist David 
Hume—much more famous today for his many philosophical insights—pub-
lished an essay a few decades after Montesquieu’s novel, in 1752, titled On the 
Populousness of Ancient Nations. In it, he argued that Montesquieu had exag-
gerated the population size of antiquity, although he nonetheless affirmed 
that the human species will, “just like all other species, … eventually undergo 
unrecoverable decline,” as Thomas Moynihan put it. To quote Hume himself, 
drawing an analogy between individuals and the species: “As well as each in-
dividual form which it contains, have its infancy, youth, manhood, and old 
age; and it is probable, that, in all these variations, man, equally with every 
animal and vegetable, will partake.”  17

 Perhaps the most notoriously pessimistic theory of the time flipped the 
populational trends around, seeing collapse as the inevitable outcome of the 
inexorable growth of human populations. According to the economist and 
Anglican cleric Thomas Malthus, a cycle of growth and collapse results from 
the principle that food grows arithmetically while the human population 
grows geometrically. Consequently, the demand for food will quickly outpace 
the supply and widespread starvation will ensue. As Malthus wrote in his 
1798 book on the topic, “the power of population is so superior to the power 
in the earth to produce subsistence for man, that premature death must in 
some shape or other visit the human race.” Yet despite this apparent eschato-
logical proclamation, which aimed to counter cheery claims of civilizational 
progress that emerged from the Enlightenment, Malthus did not (seem to) 
have considered the end-result being extinction. Rather, he suggested that the 
differences in food production and population growth will yield cycles of 
boom and bust—or in his words, a “perpetual oscillation between happiness 
and misery.” But was Malthus right to claim that populations grow geometri-
cally? Some scholars rejected this premise, including the political philoso-
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pher William Godwin, who penned an 1820 book titled Of Population in 
which he claimed that, if anything, population sizes may have indeed de-
creased over time, as Montesquieu’s character Rhedi believes. The reason, 
though, concerns phenomena like wars with large casualties, which Godwin 
argued were not properly acknowledged by Malthus. As he made the point, 

it is at least problematical [that] there is a tendency in the hu-
man species to increase, and that, for any thing that appears 
from the enumerations and documents hitherto collected, it 
may be one of the first duties incumbent on the true statesman 
and friend of human kind, to prevent that diminution in the 
numbers of his fellow-men, which has been thought, by some of 
the profoundest enquirers, ultimately to threaten the extinction 
of our species. 

In other words, Godwin was worried that in the absence of efforts by those in 
charge to prevent the decline of populations, humanity might eventually go 
extinct—although we should not put too much emphasis on the word “ex-
tinction,” since, as the final section of this chapter notes, it might not have 
been meant literally. The point is that by thinking about humanity in statisti-
cal terms, as an entity in itself that is subject to scientific investigation no less 
than the properties of chemical reactions or the movements of planets, an al-
ternative avenue for thinking about the possibility of human extinction 
opened up. However, claims made about a past Golden Age in which many 
people existed, the inevitable collapse of society due to the rapid growth of 
populations, and the decline of population sizes for the reasons that Godwin 
specified were all quite contentious. There was, in other words, no scientifi-
cally well-established opinion about which of these views were correct and 
were not. Hence, although these speculations are intriguing and clearly indi-
cate the growing plausibility of human extinction, they were not widely ac-
cepted by the scientific community, and for this reason had no significant ef-
fect on the existential mood of the period. 

THE FIRST LAST MAN 

 The idea of population decline, though, also caught the attention of 
novelists, poets, and artists during the Romantic era (1800 - 1890). This re-
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sulted in a new genre based around the theme of the “Last Man,” whereby the 
human species is annihilated except for one or a few lone survivors. This has 
an obvious connection to some of the flood/eschatological myths told above, 
although the idea was given a new, updated twist. The first work of specula-
tive fiction within the genre was Jean-Baptiste Cousin de Grainville’s novel Le 
Dernier Homme, or The Last Man. This was published posthumously in 1805, 
after de Grainville, who suffered from a desperate case of loneliness, commit-
ted suicide by leaping into the Canal de la Somme (in northern France) at 
two in the morning. The novel follows the peripatetic journey of Omegarus, 
the protagonist, who boards an airship to Brazil in search of the only remain-
ing fertile woman on Earth, Syderia. Omegarus finds Syderia and they return 
to Europe, but the first man, Adam, from the biblical story of creation, per-
suades Omegarus to leave Syderia (who is with child at that point) so that the 
apocalypse can commence, as God wills. Omegarus obeys Adam and, upon 
wandering the European wilderness, observes the slow and sorrowful termi-
nation of our world: 

The sun no longer had the power to outshine the faint light of 
the stars. Seen together, the sun and the night stars were a 
frightening spectacle. … The moment had come when the des-
tiny of the Earth, of Heaven, and of Hell would be settled forev-
er. The last scene in the history of the world was beginning. … 
The shades of the dead, fugitive and wandering, hastened to the 
final scene. … All Heaven waited on this great event with impa-
tience; and there came an instant, universal cry of joy. The reign 
of time had ended, and a vista of eternity opened up. 

However, the “reign of time” reaching its terminus yielded a new point of de-
parture—the Kingdom of Heaven—meaning that despite the catastrophic de-
cline of humanity, de Grainville’s tale is one not of termination but of trans-
formation. Another example that similarly stops short of human extinction 
per se was also titled “The Last Man.” Published in 1826 by an anonymous 
author in Blackwood’s Edinburgh Magazine, it culminates with the tremulous 
shrieks of the main character: 

Alas! Alas! I soon and easily gained the top of the rising bank, 
and fixed my eyes on the wide landscape of a desolate and un-
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peopled world. … Desolation! Desolation! I knew that it was to 
be dreaded as a fearful and a terrible thing, and I had felt the 
horrors of a lone and helpless spirit—but never, never had I 
conceived the full misery that is contained in that one awful 
word, until I stood on the brow of that hill, and looked on the 
wide and wasted world that lay stretched in one vast desert be-
fore me. 

Yet, in a plot twist that modern readers would find banal, the story ends with 
the main character awakening from a dream. He then observes, in his words, 
“my man John, with my shaving-jug in the one hand, and my well-cleaned 
boots in the other—his mouth open and his eyes rolling hideously at thus 
witnessing the frolics of his staid and quiet master.” As the award-winning 
science fiction writer David Brin once told me in a discussion I had with him 
about the topic, “most science fiction about human extinction is actually 
about almost human extinction.” The reason is obvious: if telling a good story 
requires purposive agents acting in the world, then the destruction of all such 
agents leaves nothing left to tell. 

MARY SHELLEY AND LORD BYRON 

 Other Last Man tales, though, have suggested that the “last man” really 
is the only remaining particle of humanity—if he dies, the species dies out.  18

For example, consider Mary Shelley’s masterful novel The Last Man, which 
was published in 1826 like the Blackwood’s story mentioned just above. Al-
though it received poor reviews at the time—in part because the “last man” 
theme had become cliché—it is generally considered to be the first true work 
of post-apocalyptic fiction. Of note, it does not end with a new beginning: the 
last man, Lionel Verney, spends weeks wandering from town to town looking 
for any trace of life, but finds nothing. As he scribbled on writing materials 
that he stumbled upon in an abandoned author’s study, “the sun had bathed 
in gold the western atmosphere, and in the east the clouds caught the radi-
ance, and budded into transient loveliness. It set on a world that contained 
me alone for its inhabitant.” Lionel then plans a trip around the Mediter-
ranean out of “restless despair and [a] fierce desire of change,” hoping in part 
that he will “find what I seek—a companion; or if this may not be—to endless 
time, decrepid and grey headed—youth already in the grave with those I love
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—the lone wanderer will still unfurl his sail.” Hence, readers are left with the 
eerie sense that Lionel lives the rest of his days in complete isolation, a state 
of emotional torment that likely reflected Shelley’s personal situation after the 
death of her husband Percy Shelley in 1822 and friend Lord Byron in 1824.  19

 The fact that Mary Shelley did not intertwine her narrative with the 
apocalyptic hope of Christian eschatology may have been due to her irreli-
gious upbringing. Her father, the aforementioned William Godwin, was 
trained as a minister but he became an atheist, and her husband was expelled 
from the University of Oxford for failing to answer questions about a pam-
phlet that he penned titled “The Necessity of Atheism.” Furthermore, Shel-
ley’s colleague in the so-called “Satanic School” of poetry, Lord Byron, was a 
bisexual libertine who reportedly once said that he does “not see … very 
much the need of a Saviour.” His well-known 1816 poem Darkness was in fact 
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among the very first to explicitly depict a world that is, in his words, “Season-
less, herbless, treeless, manless, lifeless—A lump of death—a chaos of hard 
clay.”  This literary gem, which may have been inspired by Malthus’ demo20 -
graphic theory, was composed the same year that Mary Shelley began writing 
Frankenstein while Byron and the Shelleys were holed-up together near Lake 
Geneva during the so-called “Year Without a Summer,” an episode of unusual 
frigidity caused by the super-colossal eruption of Mount Tambora in Indone-
sia in 1815.  Although Byron was unaware of the Tambora event, he was fa21 -
miliar with Cuvier’s work on extinction, and in fact a “recurrent theme” in 
his writings was the threat to human survival posed by comets. He even once 
suggested “that there had been many impact catastrophes in which previous 
inhabitants of the Earth had been wiped out.” In Conversations of Lord Byron 
(1824), fellow English poet Thomas Medwin recounted an occasion in which 
Byron, while presiding in Pisa around 1822, argued that “we are at present in 
the infancy of science. Do you imagine that, in former stages of this planet, 
wiser creatures than ourselves did not exist?” He thus worried that without a 
mechanism to destroy incoming comets, humanity is “perhaps only tem-
porarily in the ascendent.” As he wondered aloud, according to Medwin, 

who knows whether, when a comet shall approach this globe to 
destroy it, as it often has been and will be destroyed, men will 
not tear rocks from their foundations by means of steam, and 
hurl mountains, as the giants are said to have done, against the 
flaming mass. 

This is probably the first reference in the West to a planetary defense system, 
or strategy for protecting Earth from rocky assassins dashing through our so-
lar neighborhood. What is notable is that considering the possibility of hu-
man extinction caused by comets requires accepting the possibility of human 
extinction in the first place. This is about as close to our contemporary no-
tion of human extinction as one could get, although Byron—who died young, 
at 36—did not say much more about the idea than this, and it would not be 
until the second half of the nineteenth century, as discussed below, that a 
larger group of people came to accept that extinction really could happen. 

THE DOOMSDAY MENU 

53



 Byron’s conjectures about cometary catastrophes point to an important 
feature of this initial period: even if one found the idea, or proto-idea, of hu-
man extinction intelligible, it was entirely unclear to most people how exactly 
this could come about. In de Grainville’s novel, the human population de-
clines because of infertility, while in Shelley’s The Last Man the cause is a 
plague. Others agreed with Byron that a comet—which ancient Chinese ora-
cle bones indicate have been known about for millennia—could violently 
smash into Earth. As the British physicist Duncan Steel observes, “the possi-
bility of catastrophic impact by comets resurfaced from time to time before 
the modern era,” when Byron was writing. For example, the British as-
tronomer Edmond Halley, who identified the periodicity of what is now 
called “Halley’s Comet,” suggested in 1694 that the Caspian Sea and other 
large Earth structures may have formed as a result of cometary impacts. Hal-
ley also “proffered modernity’s first image of a ‘mass extinction event,’” ac-
cording to Moynihan, by “speculating that cometary impacts had previously 
wiped out entire ‘worlds’ of unknown phyla.” Still other creative minds pro-
posed cometary kill mechanisms that did not involve the conversion of kinet-
ic energy into heat via a collision. For example, in the 1839 short story “The 
Conversation of Eiros and Charmion” by the American poet Edgar Allan Poe
—the first to outline a “big bang” theory of the cosmos, as it happens—hu-
manity perishes in an “irresistible, all-devouring, omni-prevalent, immedi-
ate” conflagration. This is the direct result of a comet passing by our planet 
and extracting nitrogen from the atmosphere, leaving behind the highly 
combustible element oxygen, which then ignites like a firecracker, destroying 
all human life. (Note that Halley’s comet passed by Earth a few years earlier, 
in 1835, so the timing of Poe’s story was not coincidental.) 
 One of the first attempts to survey the range of potential kill mecha-
nisms at the time came from an 1816 article titled “Of the End of the World” 
in The New Monthly Magazine, a British periodical in which Mary Shelley 
once published. Written by an anonymous “H,” it appears to be an attempt to 
convince readers that “the end of the world” is a topic worth taking serious-
ly—that natural (or naturalistic) phenomena really could destroy humanity. 
As the author concludes the article, “I have thus given the end of the world 
with variations, so that amateurs may take their choice; but I hope I have said 
quite enough to stop the mouths of all who may be disposed to make light of 
so serious a subject.” Some of the causes of world destruction are quite fan-
tastical, not unlike Malcom’s musings in chapter 1. For example, the author 
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claims that “our poor Earth is drying up, … There will, therefore, come a day 
when not a drop of water will be left on the globe.” This will fuel a large con-
flagration that causes “burning minerals” to release water vapor, resulting in 
“tremendous torrents of rain.” Yet “H” adds that, while “the generation now 
living … shall all be burned,” a new species of intelligent beings will eventual-
ly return to “build cities, compose operas, and invent cosmogonies”—a claim 
that obviously echoes the Principle of Plenitude. “Here, then,” the author de-
clares at one point, “is a very rational end of the world!”  22

PROBABILITY AND CHRISTIANITY 

 But it must be stressed that these were all idiosyncratic speculations 
rather than scientifically credible hypotheses, and consequently they were not 
widely embraced by the scientific community of the time. At least two con-
siderations counted against them being accepted. First, our understanding of 
fertility, the transmission of infectious diseases, demographic decline, the 
consequences of a cometary strike or near-miss, and so on, were simply too 
impoverished to say anything convincing about them. In the case of comets, 
numerous scholars employed the emerging science of probability theory to 
calculate that the likelihood of a major collision is so small that it would be 
silly to worry about this happening. For example, the French astronomer 
Jérôme Lalande crunched the numbers and concluded that there is a 
1/76,000 chance that Earth’s path through the solar system will intersect with 
a comet’s.  Another astronomer in France, François Arago, calculated that 23

“the chances of a collision with the Earth, for any particular comet, were no 
more than 1 in 281 million.” Or as Thomas Jefferson supposedly declared in 
1807 after being told about the “Weston meteorite” that exploded into frag-
ments over the small town of Weston, Connecticut, “I would more easily be-
lieve that two Yankee professors would lie than that stones would fall from 
heaven.” Second, most natural philosophers in the seventeenth and eigh-
teenth centuries were convinced that God would never allow a calamitous 
collision to wreak havoc in the vast playground of God’s infinitely full and 
marvelous creation. Isaac Newton, the brilliant physicist and inveterate loner 
who tinkered with prisms, established the three laws of motion and universal 
gravitation, and co-invented the infinitesimal calculus, held this view, argu-
ing that since God loves his children, passing comets were much more likely 
to be beneficial than harmful—for instance, by replenishing Earth with 
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water.  Decades later, Benjamin Franklin wrote in his 1757 Poor Richard’s 24

Almanac: 

Should a Comet in its Course strike the Earth, it might instantly 
beat it to Pieces, or carry it off out of the Planetary System. The 
great Conflagration may also, by Means of a Comet, be easily 
brought about. All the Disputes between the Powers of Europe 
would be settled in a Moment; the World, to such a Fire, being 
no more than a Wasp’s Nest thrown into an Oven. But our Com-
fort is, the same great Power that made the Universe, governs it 
by his Providence. And such terrible Catastrophes will not hap-
pen till ‘tis best they should. 

This comforting view persisted well into the nineteenth century. For example, 
the British minister Thomas Dick, who was known for arguing that science 
and Christianity can co-exist in peace, wrote in his 1840 book The Sidereal 
Heavens and Other Subjects Connected with Astronomy that an impact with 
comets is inconceivable without the “sovereign permission” of our Heavenly 
Father. Everything that happens, happens for a reason, so if there is no good 
reason for Earth and a shimmering celestial body to collide, God’s children 
can count on this not happening. 
 These statements gesture at a more general point about hermeneutics: 
even if every natural philosopher of the era accepted the reality of one or 
more kill mechanisms, virtually no one would have seen them as genuine 
threats to our existence. Rather, they would have been interpreted as ulti-
mately benign, as in the case of Franklin and Dick, or integrated into the bib-
lical narrative of how the world will end. Indeed, Poe’s story above, which in-
volves a dialogue between two “departed spirits” in the afterlife, describes the 
ensuing worldwide fire as “the entire fulfillment, in all their minute and ter-
rible details, of the fiery and horror-inspiring denunciations of the prophe-
cies of the Holy Book.” The same goes for Le Dernier Homme: the catastrophe 
that occurs in the novel is linked by de Grainville to the prophecies of Revela-
tion, the last book of the New Testament. Consequently, belief in the Christ-
ian end-times narrative completely eclipsed the idea of human extinction, 
even rendering the term “human extinction” as oxymoronic as “married 
bachelor” (or “military intelligence,” to borrow a funny example from George 
Carlin). The missing ingredient was a more atheistic picture of reality, one in 

56



which we do not have immortal souls and are not the main characters in a 
cosmic drama set to culminate in the triumphant victory of Good over Evil. 
Yet as the British author Karen Armstrong—a former Catholic nun who was 
once “required to mortify her flesh with whips and wear a spiked chain 
around her arm”—observes in her book A History of God, “a full-blown athe-
ism in the sense that we use the word today was impossible.” The reason is 
that, she writes, “the conceptual difficulties in the way of a complete denial of 
God’s existence … were so great as to be insurmountable.”  This made the 25

worldview of atheism quite literally unthinkable, and since atheism is more or 
less a conceptual prerequisite for human extinction, it made the latter idea 
unthinkable as well.  The result was an existential mood that was infused by 26

an all-encompassing sense of equanimity, hope, and reassurance—or, to bor-
row Franklin’s term from above, “Comfort.” This is why it is so notable that 
Hume, Godwin, Byron, and Shelly were irreligious (if not outright atheists): 
the rejection of religion opened the door to an existential hermeneutics that 
identified our extinction as possible, even if the causal mechanism by which 
this outcome could obtain was less than certain. Hence, despite the preva-
lence of global catastrophe stories in which humanity inches close to the 
brink of annihilation, underneath it all was the undying promise that, in the 
end, everything will be okay. 

THE GUILLOTINE 

 However, digging through the literature of the time may lead one, at 
first glance, to arrive at a different conclusion. There are in fact plenty of ref-
erences to “human extinction” in the pages of dusty old books that now oc-
cupy massive server farms as digitized facsimiles. For example, William Pitt 
the Younger, who was Prime Minister of Great Britain and the United King-
dom during the French Revolution (1789 - 1799) and Napoleonic Wars (1803 
- 1815), wrote the following: 

The progress of inventive cruelty kept pace with the gory neces-
sities of the hour. The old means of human extinction were too 
slow for the system which contemplated the extinction of party 
by the extinction of communities. The gibbet and the wheel 
were soon superseded by the rapid services of the guillotine.  27
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This was published in 1835 and was part of a critique of the French Revolu-
tion, which deteriorated into the Reign of Terror that lasted from 1793 to 
1794 (consequently giving us our modern English words “terrorism” and 
“terrorist”). Pitt is thus discussing how slower forms of execution were sup-
planted by the guillotine, and thus “human extinction” refers to the death of 
individuals rather than the species.  A similar point applies to instances of 28

“human annihilation,” which in many cases refers not to the annihilation of 
humanity but the theological doctrine of annihilationism, which asserts that 
the souls of unbelievers will be destroyed at the end of time rather than cast 
into the Lake of Fire. Hence, typographical appearances can be deceiving: 
most talk of human extinction up to the nineteenth and twentieth centuries 
was not really about human extinction as we currently understand it. Yet the 
historical sleuth will also find statements and phrases in the archives that give 
the impression that an author was discussing our disappearance; upon closer 
examination, though, these too mislead. For example, Joseph de Maistre, a 
major contributor to the Counter-Enlightenment (arising in the late eigh-
teenth century), published a book titled Considerations on France in 1797, 
which includes a chapter “On the Violent Destruction of the Human Species.” 
But this is a bit of false advertising, since the topic is not our extinction but 
the potential benefits of war, suffering, and strife in the world. As Maistre 
writes in a passage that could very well have been excerpted from one of 
Hitler’s speeches: 

Yet there is room to doubt whether this violent destruction [of 
human beings] is, in general, such a great evil as is believed; at 
least, it is one of those evils that enters into an order of things 
where everything is violent and against nature, and that pro-
duces compensations. … In a word, we can say that blood is the 
manure of the plant we call genius. 

So, the “violent destruction” that Maistre discusses is not of the human 
species, but members of the species: “mankind may be considered as a tree 
which an invisible hand is continually pruning and which often profits from 
the operation.” The only real hint of human extinction comes from Maistre’s 
statement that “in truth the tree may perish if the trunk is cut or if the tree is 
overpruned.” Yet he quickly adds that “who knows the limits of the human 
tree?”—a sentence that actually captures, quite nicely, the predominant view 
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of the time: who knows the limit of the human tree? Why would we believe 
there is one? Why would we think that no matter how overpruned, the tree of 
humanity could ever perish? 
 These observations bring us to the end of this initial period, when the 
existential mood was marked by a pervasive sense of “Comfort,” even in the 
face of potential threats like comets and despite the occasional hint of annihi-
lation by secular thinkers. Let’s now examine the nature and causes of the 
first major qualitative shift in mood that began in the 1850s. 
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CHAPTER 3: ‘TILL ENTROPY DEATH DO US PART 

So far as scientific evidence goes, the universe has crawled by slow stages to a 
somewhat pitiful result on this Earth, and is going to crawl by still more pitiful 

stages to a condition of universal death.—Bertrand Russell 

“Excuse me, Professor, but when did you say that the universe would come to 
an end?” “In about four billion years,” replied the speaker. “Thank God,” re-

marked the old lady, “I thought that you said four million.”—unknown 

1st law: You cannot win. 2nd law: You cannot even break even.—An old physics 
joke about the two laws of thermodynamics. 

FROZEN STATUES 

 Is cosmic history linear or cyclical, as discussed above? Is there a be-
ginning, middle, and end to the story of the universe or an endless progres-
sion of births and rebirths, ups and downs, peaks and troughs? For most of 
human history, the best answers available to life’s perennial questions came 
from religious and mythological systems based on modes of “knowing” like 
shamanism, divine revelation, testimony, oral traditions, sacred texts, and so 
on. A few others attempted to infer a Grand Narrative of past, present, and 
future from empirical or philosophical considerations, such as Xenophanes, 
whose cyclical cosmology was (as mentioned) partly inspired by fossilized 
marine organisms discovered on dry land. But the emergence of modern sci-
ence during the sixteenth-century Scientific Revolution, initiated by Coper-
nicus and given philosophical precision by Francis Bacon, provided a far 
more reliable strategy for ascertaining the truth: predictions are derived from 
a hypothesis, and then observations of whether the predicted outcome has 
obtained are used to confirm or disconfirm the hypothesis. To illustrate with 
a silly example, if you propose a hypothesis that states “whenever it rains, it 
pours,” then finding it pouring next time it rains will increase the probability 
that your hypothesis is true. If this happens a million more times without ex-
ception, then your hypothesis will become more probable in proportion. On 
the other hand, if you observe instances of it raining but not pouring, then 
this will count against your claim. (Or at least this is one common interpreta-
tion of the justification of hypothesis. The philosopher and social theorist Sir 
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Karl Popper proposed a quite different position according to which what 
matters isn’t confirmation but falsification.) 
 The point is that with this new tool in hand—the scientific method, 
first articulated in Bacon’s 1620 book Novum Organum, which literally means 
“new tool”—natural philosophers began to offer novel scientific answers to 
questions like, “Is time a circle or a line?” The first such answer to this ques-
tion came from a subfield of physics called thermodynamics—in particular, 
the second law of thermodynamics, which I will refer to below as the Second 
Law (capitalized). This was discovered in the 1850s by the physicists Rudolf 
Clausius and, slightly later, Lord Kelvin, a.k.a. William Thomson, the latter of 
whom was one of the most renowned scientists of the time. The Second Law 
states that isolated systems will inevitably tend toward a state of thermody-
namic equilibrium, in which the energy contained within the system is dis-
tributed uniformly throughout. (An isolated system is one that can exchange 
neither energy nor mass with its surroundings.) For example, consider the 
case of you waking up in the morning, heading out to the local cafe, ordering 
a piping hot cup of Joe, and sitting down alone in a back room. At first, the 
coffee is too hot to drink, but after five minutes it becomes tolerably tepid. 
Thirty minutes later, whatever is left in the cup has gone cold, so you get up 
to buy another. In this case, the coffee began in a state of significant thermo-
dynamic disequilibrium relative to its environment: it was much hotter than 
the ambient air in the room. But over time, energy in the form of heat (that 
is, thermal energy) escaped from the cup into the room, thus heating up the 
room in the process, although the amount of escaped energy is so small that 
the room heating up will not be noticeable. Eventually, the coffee and the 
room will equilibrate such that both are the same temperature (a measure of 
thermal energy). At this point, thermodynamic equilibrium has been reached 
and entropy, a term coined by Clausius in 1865, has reached a maximum. 
Crucial to this process is that the cup itself is not an isolated system, since 
energy is allowed to flow out of the cup and into the room. But we can treat 
the room itself as an isolated system, and conclude that every time you buy a 
cup of coffee and observe it cooling down, you are confirming—for the nth 
time—one of the most basic laws in all of physics. 
 The significance of this law in the present context is that if the universe 
itself is an isolated system, then it must be the case that time is an arrow 
rather than a wheel, meaning that cosmic history is linear and directional. 
This is to say that, just as the cup progresses from a high to a low temperature 
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(a linear sequence), the universe must have begun in an orderly state of low 
entropy and be marching inexorably toward a chaotic state of high entropy, 
the terminus being absolute thermodynamic equilibrium everywhere and 
forever. This means that, since life requires thermodynamic disequilibrium—
we are bundles of highly organized matter and energy that constantly ex-
change stuff with our environments to maintain an “internal milieu” that is 
stable over time—the universe is becoming less and less hospitable. Extrapo-
lating this into the far future, there will come a time when the metabolic pro-
cesses necessary for the spark of life eventually fail and everything will die. At 
this end point or telos—the inescapable destiny of our cosmic abode—“the 
universe will exist only as a frozen statue of a universe,” to quote the science 
fiction writer Isaac Asimov.  29

A TERRORISTIC NIMBUS 

 Many scientists at the time immediately recognized the catastrophic 
implications of the Second Law. Our trusty sun—the giver or life, Helios in 
Greek mythology—will eventually burn out, Earth will become a frigid 
desert, the biosphere will collapse, and ultimately the entire cosmic realm 
will throw a cold blanket of eternal death over all that remains. As Clausius 
wrote in 1887, 
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it is often said that the world goes in a circle … such that the 
same states are always reproduced. Therefore the world could 
exist forever. The second law contradicts this idea most resolute-
ly. ... The entropy tends to a maximum. The more closely that 
maximum is approached, the less cause for change exists. And 
when the maximum is reached, no further changes can occur; 
the world is then in a dead stagnant state. 

It is difficult to overstate the Second Law’s impact on the intellectual climate 
of the late nineteenth century. From one scientific field to another, from phi-
losophy to literature, both within and outside of academia, the idea that “the 
ash-heap becomes ever bigger,” to quote the American historian and noted 
pessimist Henry Adams, left many utterly dismayed. Hence, the Austrian 
physicist Joseph Loschmidt colorfully described the Second Law in 1876 as a 
“terroristic nimbus … which lets it appear as a destructive principle of all life 
in the universe.” The same year, an American geologist named Alexander 
Winchell published Sketches of Creation, in which he—perhaps gesturing at 
the literary theme discussed above—explored 

the awful catastrophe which must ensue when the last man shall 
gaze upon the frozen Earth, when the planets, one after another, 
shall tumble, as charred ruins, into the sun, when the suns 
themselves shall be piled together into a cold and lifeless mass, 
as exhausted warriors upon a battle-field, and stagnation and 
death settle upon the spent powers of nature.  30

Shortly afterwards, in 1881, the psychologist Henry Maudsley offered a simi-
lar narrative of humanity’s ultimate fate on Earth. The sun will gradually cool 
off until it has been completely “extinguished.” Consequently, 

species after species of animals and plants will first degenerate 
and then become extinct, as the worsening conditions of life 
render it impossible for them to continue the struggle for exis-
tence; a few scattered families of degraded human beings living 
perhaps in snowhuts near the equator, very much as Esquimaux 
live now near the pole, will represent the last wave of the reced-
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ing tide of human existence before its final extinction; until at 
last a frozen earth incapable of cultivation is left without energy 
to produce a living particle of any sort and so death itself is 
dead. 

Others who weighed in on the issue include the noted German historian and 
anti-democratic conservative Oswald Spengler. In his hugely successful 1918 
book The Decline of the West, he declared that “entropy firmly belongs to the 
multifarious symbols of decline.” Similarly, the sociologist Herbert Spencer, 
infamous for his advocation of the insidious theory of “social Darwinism,” 
found himself “staggered” when he finally realized the Second Law’s terminal 
consequences.  Perhaps no one summed up the resulting gloominess better 31

than the hugely influential British philosopher and Nobel laureate Bertrand 
Russell. In a 1903 paper titled “Entropy and the Heat Death,” Russell lament-
ed that because of the Second Law, 

all the labors of the ages, all the devotion, all the inspiration, all 
the noonday brightness of human genius, are destined to extinc-
tion in the vast death of the  solar system, and that the whole 
temple of Man’s achievement must inevitably be buried beneath 
the debris of a universe in ruins. 

THE BLEATING OF SHEEP 

 The Second Law also captured the imagination of science fiction writ-
ers like Camille Flammarion and H. G. Wells. Flammarion himself did not 
believe that entropy would result in a lifeless universe—that is, he did not ac-
cept what the German physicist Hermann von Helmholtz in 1854 called the 
cosmic “heat death”—because he thought the universe is infinite, meaning 
that there will always be new worlds popping up here and there across time. 
But Flammarion did firmly accept, based on what he referred to as “the sci-
ence of mathematics,” that the solar system’s energy will someday be deplet-
ed, resulting in “absolute death” for all earthly lifeforms. He helped to popu-
larize this idea in his 1894 La fin du monde, or Omega: The Last Days of the 
World, which begins with a fascinating exploration of scientific and religious 
responses to a comet that could destroy humanity. The mechanism of death is 
a flood of “carbonic-oxide,” now called carbon dioxide, that will rain down 
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upon the planet. As one character declares: “But, gentlemen, the injurious 
properties of carbonic-oxide are not the only ones to be feared; the mere ten-
dency of this gas to absorb oxygen would bring about fatal results. To sup-
press, nay, even only to diminish oxygen, would suffice for the extinction of 
the human species.” However, the second half of the novel ends with an es-
chatological account of how changing thermal conditions on Earth bring 
about our annihilation. As Flammarion described this dreary end: 

Yes! all this progress, all this knowledge, all this happiness and 
glory, must one day be swallowed up in oblivion, and the voice 
of history itself be forever silenced. Life had a beginning: it must 
have an end. The sun of human hopes had risen, had ascended 
victoriously to its meridian, it was now to set and to disappear 
in endless night. To what end then all this glory, all this strug-
gling, all these conquests, all these vanities, if light and life must 
come to an end? … Everything is doomed to decay, and death 
must remain the final sovereign of the world. 

One year later, Wells published his celebrated novel The Time Machine. As we 
will see, Wells was a uniquely prescient futurist who founded the field of Fu-
tures Studies in 1902 (see chapter 8) and played an outsized role in inspiring 
novel thoughts about the existential precarity of Homo sapiens throughout 
the twentieth century, up to the present. In The Time Machine, Wells outlined 
the adventures of an anonymous character who builds a “time machine,” a 
term that Wells himself coined. The final pages of the book describe the time 
traveler venturing more than 30 million years into the future to find “abom-
inable desolation [hanging] over the world” due to the gradual dimming of 
the sun. “All the sounds of man,” he says, “the bleating of sheep, the cries of 
birds, the hum of insects, the stir that makes the background of our lives—all 
that was over.” As with La fin du monde, humanity falls victim to entropy’s 
unforgiving dictatorship. 

A NEW MOOD DESCENDS 

 Hence, the early 1850s identified, for the first time in human history, a 
kill mechanism that the scientific community as a whole accepted as real and 
agreed would eventually lead to “eternal rest,” as Helmholtz wrote. Yet this 

65



was not, we should note, the first scientific proposal to imply a frigid end to 
life on the planet. During the previous century, the French naturalist Comte 
de Buffon hypothesized that Earth is a fragment of the sun that had cooled 
off over the course of some 75,000 years.  He thus likened our planet to a 32

“dying ember of the sun” that, as such, would become increasingly inhos-
pitable due to “its gradual refrigeration, a reign of perpetual winter.” (This 
was actually one of the scenarios mentioned in 1816 by the anonymous “H” 
in the previous chapter.) Buffon was extremely influential during his time—
“Truly,” one scientist wrote, “Buffon was the father of all thought in natural 
history in the second half of the 18th century”—yet his theory of Earth’s ori-
gin and future did not hold sway. One reason was that because many people 
believed that Earth could be no older than about 7,000 years. According to a 
(in)famous calculation by James Ussher, the ecclesiastical head of the Church 
of Ireland in the seventeenth century, God created the world on exactly Oc-
tober 23, 4004 BCE. The idea that Earth might be more than eleven times as 
old was quite revolutionary for the period, and Buffon had no resoundingly 
solid evidence to convince skeptics of his much more extensive model of past 
time. Indeed, a writer in an appendix to The Monthly Review described it in 
1781 as a “whimsical hypothesis [that] intoxicated some people from whom 
more wisdom might have been expected.” 
 What distinguished the Second Law with previous speculations was 
that it was corroborated by a large amount of empirical data gathered over 
the previous decades from engineers studying  heat engines. (Whereas the 
standard view of science and technology is that the latter is the application, 
or fruit, of the former, this is an example of the latter leading to the former.) 
A heat engine is a system that converts thermal energy into mechanical ener-
gy, which can then be exploited to do mechanical work. An example is the 
steam locomotive, the first of which was built in 1802: it takes heat produced 
by burning fuels like wood or coal and converts this into the forward motion 
of a train chugging along the tracks full of cargo or passengers. The puzzle 
was that some of this thermal energy would escape the conversion process—
it would end up as waste heat. This led a young mechanical engineer named 
Sadi Carnot—who died in 1832 from a cholera epidemic at the tender age of 
36—to publish a book on the topic in 1834, which became the foundation of 
subsequent theorizing by Clausius and Kelvin. The point is that the evidence 
amassed from tinkering with real-world thermodynamic systems provided 
strong reason for accepting the Second Law, which natural philosophers at 
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the time almost unanimously did. Indeed, as the English physicist Arthur 
Eddington declared in 1914, 

the law that entropy always increases, holds, I think, the 
supreme position among the laws of Nature. If someone points 
out to you that your pet theory of the universe is in disagree-
ment with Maxwell’s equations—then so much the worse for 
Maxwell's equations. If it is found to be contradicted by observa-
tion—well, these experimentalists do bungle things sometimes. 
But if your theory is found to be against the second law of ther-
modynamics, I can give you no hope; there is nothing for it but 
to collapse in deepest humiliation. 

Consequently, it was the mid-nineteenth century that witnessed the first ma-
jor shift in existential mood, from the old mood of Comfort to a new one 
based on the grim recognition that the cosmos is gradually and inexorably 
winding down. This fomented an eschatological malaise never before experi-
enced in the West, an effect perhaps best described as a kind of  cosmic ni-
hilism. Because of thermodynamics, everything we care about and value will 
someday be lost forever—so says the fundamental laws physics. As Russell 
eloquently couched this implication in his paper quoted above, referring to 
the consequences of entropy: 

All these things, if not quite beyond dispute, are yet so nearly 
certain, that no philosophy which rejects them can hope to 
stand. Only within the scaffolding of these truths, only on the 
firm foundation of unyielding despair, can the soul’s habitation 
henceforth be safely built.  33

THE RETREAT OF RELIGION 

 Yet this interpretation of the Second Law’s implications for humanity 
could not have arisen if not for another crucial development during the nine-
teenth century: the widespread retreat of religion in the Western world. The 
seeds of this cultural transformation can be found in the Enlightenment of 
the previous century, which Jean le Rond d’Alembert, co-editor of the Ency-
clopédie with Denis Diderot, famously described as “the century of philoso-
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phy par excellence.” This was a period of great intellectual growth; of matura-
tion. Its motto was, in the immortal words of Kant, “Dare to know!” and 
“Have the courage to use your own understanding.” Yet there were few out-
right atheists during the period. Kant himself has traditionally been de-
scribed as a Christian philosopher, although more recent biographical schol-
arship has disputed this,  and many leading thinkers adopted a deistic 34

worldview according to which God created the universe but has not inter-
vened since setting it in motion. This “clockwork universe” model arose from 
the work of Isaac Newton, who some historians identify as having initiated 
the Enlightenment in 1687 (others point to Rene Descartes’ slightly earlier 
1637 Discourse on the Method). Deists of the period also tended to reject faith 
and revelation in favor of reason and evidence, and were consequently skep-
tical of certain aspects of the Bible. Thus, Thomas Jefferson famously created 
his own edition of the Good Book by excising every reference to Jesus’ mira-
cles and most references to supernatural phenomena. However, there were 
some explicit disbelievers during the eighteenth century Enlightenment, 
most notably Diderot. As the theologian Michael Buckley observes, “in many 
ways, Diderot is the first of the atheists, not simply in chronological reckon-
ing but as an initial and premier advocate and influence.” 
 Yet the philosophical shift away from faith and revelation toward rea-
son and evidence did not lead to rampant apostasy, or atheism, among intel-
lectuals until the nineteenth century. Most contemporary historians of the 
period concur that three factors in particular catalyzed this change: the 
emergence of historical and textual criticism, moral challenges to traditional 
Christian doctrine, and scientific breakthroughs like Darwinian theory.  The 35

first pertains to new insights about the reliability of the biblical texts. It had 
been known since the work of John Mill (not to be confused with the 
philosopher John Stuart Mill, not to be confused with the comedian Jon 
Stewart) in the early eighteenth century that the oldest extant copies of the 
New Testament contained a huge number of discrepancies. Mill himself 
counted more than 30,000 variants among 100 ancient texts, which was 
shocking to people at the time. But new insights the following century from 
“textual criticism” foregrounded and underlined the problematic implica-
tions of these textual variants. Considerations from “historical criticism” also 
cast doubt on biblical claims. For example, the Census of Quirinius, which 
brought Mary and Joseph to Bethlehem, occurred in 6 CE. We know this be-
cause the trusted Jewish historian Josephus reports the date in his book An-
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tiquities of the Jews, which was composed around 93 CE. But we also know 
that Herod the Great, who supposedly ordered the Massacre of the Innocents 
in a futile attempt to murder the baby Jesus in Bethlehem, died in 4 BCE. So 
the story could not have unfolded the way infallible scripture says. Both of 
the creation stories in Genesis and the crucifixion narrative engender similar 
chronological errors. 
 Second, evolving moral sensibilities led people to question the tradi-
tional conception of God as all-good and all-powerful. At first the primary 
issue discussed by scholars was how a perfectly loving God could sentence 
people to an eternity in hell for mere disbelief. How does the punishment fit 
the crime? Surely justice demands that there is some degree of proportionality 
between the two. This was later joined by what is now called the “Problem 
from Evil,” which asks: how could any perfectly loving deity capable of any 
logically possible action allow so much—not to say any—evil in the world? 
Much of this evil is gratuitous, what theologians classify as “natural evil,” 
meaning that there is no person, or “moral agent,” responsible for the result-
ing harms to conscious beings. Examples of natural evils include hurricanes, 
tornadoes, earthquakes, outbreaks of infectious disease, falling trees, tum-
bling rocks, landslides, avalanches, crumbling cliffs, tsunamis, flash floods, 
famines, locust swarms, heat waves, lightning strikes, volcanic eruptions, and 
non-infectious diseases like diabetes, Alzheimer’s, and cancer. (Think for a 
moment on the countless children who have been robbed of life by leukemia, 
lymphoma, and brain tumors—a horrible reality that we will examine more 
in chapter 10.) Since the world is full of gratuitous evil, and since the exis-
tence of gratuitous evil (or really any evil at all) is incompatible with a truly 
compassionate Creator, it follows that a truly compassionate Creator does not 
exist. Indeed, the German philosopher Schopenhauer argued that “the only 
kind of God that could be demonstrated from the suffering and evil of life … 
would be an evil tormenter who derives joy from the suffering of his crea-
tures.” In more recent years, the idea of an evil Creator—an “anti-God”—has 
reemerged in the form of the “Evil God Challenge” proposed by atheistic 
philosophers like Stephen Law, who uses it to argue that God cannot be om-
nibenevolent and omnipotent, or all-good and all-powerful. The point is that 
moral considerations further eroded trust in the absolute veracity of scrip-
ture. This was further reinforced by fierce attacks on religion by David Hume, 
who offered a powerful argument against miracles based on his famous asser-
tion that “a wise man proportions his belief to the evidence,” meaning that 
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what is reasonable to believe depends entirely on how much evidence there is 
supporting it. I won’t go into more detail here, but suffice it to say that ethics 
was not the only corner of philosophy from which religious authority was 
wounded. 
 Moving on to the final factor, the most formidable scientific challenge 
to Christianity in the nineteenth century no doubt came from Darwin’s theo-
ry of evolution by natural selection. Darwin delineated this idea in his 1859 
masterpiece On the Origin of Species, which amassed a veritable Mount Ever-
est of evidence for the claim that species are not fixed types—the so-called 
“typological view” of species—but are constantly changing in response to 
their environment. He further argued that evolutionary change over time is 
shaped by the invisible hand of natural selection, which explains the appear-
ance of “design” found in nature. Although few initially accepted the mecha-
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nism of natural selection (partly because Darwin did not have a good ac-
count of inheritance, a problem that persisted until Gregor Mendel’s work 
was rediscovered in 1900 and subsequently synthesized with Darwin’s theo-
ry), Darwin did succeed in convincing large portions of the scientific com-
munity that evolution is a biographical fact about Earth-originating life. 
Some Christians at the time did not see the Origin as undercutting religion. 
For example, the Christian Socialist priest Charles Kingsley wrote (to Dar-
win) that he found Darwin’s theory “just as noble a conception of Deity, to 
believe that He created primal forms capable of self-development ... as to be-
lieve that He required a fresh act of intervention to supply the lacunas which 
He Himself had made.” But others quickly grasped the devastating implica-
tions of species mutability: since we arose from earlier humanoid species—
the Australopithecines, followed by Homo habilis, Homo erectus, Homo hei-
delbergensis, and Homo neanderthalensis, according to modern anthropolo-
gy—we are only different in degree rather than kind from other creatures. 
Consequently, there is no unbridgeable ontological gap between human be-
ings and the rest of nature. 
 While Darwin noted at the end of the Origin that there was “no good 
reason why the views given in this volume should shock the religious feelings 
of any one,” he intentionally avoided the topic of human evolution. As he 
wrote in 1857—two years before the Origin was published—to the co-discov-
erer of natural selection, Alfred Russell Wallace, “I think I shall avoid the 
whole subject, as so surrounded with prejudices.” However, slightly more 
than a decade later, Darwin finally did confront the evolution of humanity 
head-on in The Descent of Man (1871). This explicitly affirmed that, indeed, 
humanity is “like every other species.”  In Darwin’s words, 36

it is notorious that man is constructed on the same general type 
or model with other mammals. All the bones in his skeleton can 
be compared with corresponding bones in a monkey, bat, or 
seal. So it is with his muscles, nerves, blood-vessels and internal 
viscera. The brain, the most important of all the organs, follows 
the same law. … There is no fundamental difference between 
man and the higher mammals in their mental faculties. 

Since Christian doctrine, or specifically what theologians call “Christian an-
thropology,” is predicated on the idea that we exist within but apart from the 
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natural order—we have immortal souls dwelling within us and were created 
in the image of God—these assertions imply that Christianity is false. The re-
sulting injury to traditional religious dogma opened up new conceptual space 
for non-religious existential hermeneutics. This is important because without 
a secular perspective on the scientific developments of the nineteenth centu-
ry, the Second Law would not have led intellectuals to link entropy with “un-
yielding despair,” as Russell wrote. Indeed, Lord Kelvin himself was a devout 
Christian who both understood and rejected the long-term annihilatory en-
tailments of the Second Law. As he wrote in an influential 1862 paper, “there 
is a universal tendency … which produces gradual augmentation and diffu-
sion of heat, cessation of motion, and exhaustion of potential energy through 
the material universe.” This means that “a state of universal rest and death, if 
the universe were finite and left to obey existing laws.” Yet he vehemently 
added that it is “impossible to conceive either the beginning or the continu-
ance of life, without an overruling creative power,” which implies that “no 
conclusions of dynamical science regarding the future condition of the earth 
can be held to give dispiriting views as to the destiny of the race of intelligent 
beings by which it is at present inhabited.” This contrasts of course with Rus-
sell’s response, which was enabled by his fierce opposition to the Christian 
faith. (In a 1947 article, Russell says that he prefers the term “atheism” when 
talking to the general public, but “agnosticism” when speaking to other 
philosophers.) Darwin himself, although quite religious in his youth, to the 
point of embarrassment (on Darwin’s own account), grew increasingly ag-
nostic during his later years. He thus came to espouse the same cosmic ni-
hilism that animated Russell. For example, Darwin wrote in 1887 that 

with respect to immortality, nothing shows me how strong and 
almost instinctive a belief it is, as the consideration of the view 
now held by most physicists, namely, that the sun with all the 
planets will in time grow too cold for life, unless indeed some 
great body dashes into the sun and thus gives it fresh life. [This 
is one hypothesis, before the discovery of radioactivity, of where 
the sun’s energy comes from.] Believing as I do that man in the 
distant future will be a far more perfect creature than he now is, 
it is an intolerable thought that he and all other sentient beings 
are doomed to complete annihilation after such long-continued 
slow progress. 
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Darwin then observed that “to those who fully admit the immortality of the 
human soul, the destruction of our world [due to the Second Law] will not 
appear so dreadful.” In other words, since God gave us immortal souls, we 
cannot go extinct in the sense that other creatures like the dodo and di-
nosaurs have. 

COULD NATURE SELECT AGAINST HUMANITY? 

 Interestingly, I do not believe that Darwin ever once considered the 
possibility of human extinction caused by natural selection. This is peculiar, 
since Darwin believed both that Homo sapiens is no different than any other 
species and that “of the species now living, very few will transmit progeny of 
any kind to a far distant futurity.”  (Today we know that 99.9 percent of all 37

once-extant species are gone forever.) Darwin also affirmed that groups of 
people—or “races”—can “encroach on and replace each other, so that some 
finally become extinct,” to which he adds, channeling the pervasive racism of 
the colonialist Victorian Era, that “at the present day civilized nations are 
everywhere supplanting barbarous nations.”  On my count, the word “ex38 -
tinct” appears nearly 100 times in the Origin and “extinction” just shy of 80 
times, and indeed he pondered in 1839—twenty years before the Origin—
that “certainly, no fact in the long history of the world is so startling as the 
wide and repeated extermination of its inhabitants.” But apparently we are 
different, or so Darwin’s curious silence implied. A similar point could be 
made about Wallace, who held that (in his words) “a vast number” of species 
have gone extinct and “races” of people can die out, yet he never entertained 
any thoughts about the possibility of human extinction, or at least not in 
writing, to my knowledge. 
 The point is that natural selection could have introduced a second sci-
entifically credible mechanism-leading-to-our-disappearance in the 1850s. 
But it was likely kept from recognition by several ideological blockades: first, 
even though a growing number of intellectuals had shed the skin of religious 
belief, there was still the lingering conviction that humanity is the pinnacle of 
life. And it was difficult to imagine the pinnacle of life succumbing to the 
same evolutionary forces that were responsible for the elimination of mere 
beasts. Second, many were still influenced by the view, ossified by the Great 
Chain of Being, that there are “higher” and “lower” species. Hence, even 
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though species are, on the Darwinian view, changeable rather than im-
mutable, the general trend of evolution is upwards—from the lower to the 
higher. This teleological view, which historians of biology call progressionism, 
is evident in Darwin’s words above, and it implies that, given the first as-
sumption, our future is one in which we may disappear but only by being re-
placed by “far more perfect creatures.” 
 Note here that modern biology rejects teleology : there are no lower 39

or higher forms, it claims, just species more or less well-adapted to their se-
lective environments. As the evolutionary biologist Richard Dawkins has 
made the point, “all lineages have had an exactly equal time to evolve since 
the dawn of life,” which leads him to “recommend that evolutionary writers 
should no longer, under any circumstances, use the adjectives ‘higher’ and 
‘lower.’” 

A NEW EXISTENTIAL HERMENEUTICS 

 In sum, the decline of Church authority in the 1800s enabled a radical 
new existential hermeneutics to arise. As the historian Spencer Weart notes, 
“it was in the early nineteenth century that ideas about the end of the world 
first began to separate from their original mythical and religious contexts, 
joining up instead with science.” With this new Gestalt in place, the door was 
open to (re)interpreting all sorts of phenomena as posing secular threats to 
our collective survival. For example, Wells—who identified as an atheist—be-
came worried that certain natural hazards, like infectious disease agents, 
could jeopardize our earthly existence. Hence, he speculated in an 1894 arti-
cle titled “The Extinction of Man” that 

the plagues of the Middle Ages, for instance, seem to have been 
begotten of a strange bacillus engendered under conditions that 
sanitary science, in spite of its panacea of drainage, still admits 
are imperfectly understood, and for all we know even now we 
may be quite unwittingly evolving some new and more terrible 
plague—a plague that will not take ten or twenty or thirty per 
cent, as plagues have done in the past, but the entire hundred.  40

Wells was also one of the first to consider the possibility that humanity dis-
appears because of regressive rather than progressive evolution, or because the 
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global population dwindles to zero.  For example, before venturing more 41

than 30 million years into the desolate future, the anonymous traveler of The 
Time Machine arrives at 802,701 AD where he discovers that the human lin-
eage has bifurcated into two distinct species: the Eloi, a beautiful but intellec-
tually stunted species that lives above ground, and the Morlocks, a brutish 
subterranean species that provides goods to the Eloi, who they devour for 
sustenance on moonless nights. (Consequently, the Eloi are terrified of the 
new moon.) The traveler conjectures that this evolutionary split may have re-
sulted from class divisions in society: the Eloi were the “Capitalists” and the 
Morlocks were the “Labourers.” As Wells writes: “So, in the end, above 
ground you must have the Haves, pursuing pleasure and comfort and beauty, 
and below ground the Have-nots, the Workers getting continually adapted to 
the conditions of their labour.” Yet over time the power dynamics flipped 
such that the Eloi became the livestock of the more intellectually vigorous 
Morlocks. Hence, over hundreds of thousands of years evolutionary forces 
had replaced humanity with two “lesser” species, one childlike and the other 
subhuman. 
 Like Wells, the British philosopher Olaf Stapledon explored the future 
of human evolution but on much grander timescales—over billions of years. 
A self-described “agnostic mystic,” his sprawling 1930 book Last and First 
Men traced the rise and fall of eighteen different species of humans, begin-
ning with Homo sapiens, the “First Men.” Global civilization eventually col-
lapses due to “the sudden failure of the supplies of coal,” which precipitates 
an economic disaster and “unprecedented psychological crisis.” However, 
100,000 years later a new civilization of First Men emerges, the “Patagonian 
Civilization,” so-named because “complex climatic changes had rendered the 
southern part of South America a fit nursery for civilization.” But this self-de-
structs after a “petty dispute” breaks out in one of the mines excavated for ex-
tracting metals and minerals that were no longer available near Earth’s sur-
face. Some of the rioters underground inadvertently initiate a cataclysmic ex-
plosion that propagates around the world, leaving the planet an uninhabit-
able wasteland except for “the Arctic and a few favoured corners of the sub-
Arctic.” The only human survivors are those stationed on an exploration ship 
in the Arctic ocean. These marooned explorers (twenty-eight men and seven 
women) procreate and over the course of some ten million years post-cata-
strophe speciate into two new groups: one subhuman, ruled over by a more 
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intelligent species of monkeys, and the other the Second Men. The First Men 
then go extinct. 

EUGENICS AND TRANSHUMANISM 

 Of note in this narrative is that the Second Men decide at some point 
in their journey that “it was time for man to take control of himself and re-
make himself upon a nobler pattern” via artificial evolution. Consequently, 
“two great works were set afoot, research into the ideal of human nature, and 
research into practical means of remaking human nature.” A similar project 
was carried out by the Fourth Men. They recognized that the only way to 
surmount their inadequacies was through “the production of new individuals 
more harmonious than themselves”—a superior new race that would replace 
them in the theater of existence. 
 This points to yet another novel idea enabled by the new hermeneutics 
of secularism: we could be replaced by more advanced beings through natur-
al processes, as Darwin believed, or we could degenerate into various “lesser” 
species, as Wells depicted. Or—and this is the innovative new idea—we could 
usurp the role of natural selection in our own evolution and create, through a 
kind of intelligent design, a new species of “superhumans.” This idea was in 
fact taken up by scientists like Stapledon’s friend and admirer Sir Julian Hux-
ley, an influential evolutionary biologist and atheist whose grandfather, the 
vociferous defender of Darwin’s theory T. H. Huxley, coined the term “agnos-
ticism.” Huxley himself popularized the word “transhumanism,” which he de-
fined as the idea that “the human species can, if it wishes, transcend itself—
not just sporadically, an individual here in one way, an individual there in 
another way—but in its entirety, as humanity.” As he wrote in his 1927 book 
Religion Without Revelation, 

civilised man is beginning to realise that he can, if he so wishes, 
in large measure model the world in accordance with his de-
sires. … [But] there is [an] extension of the same outlook to his 
own nature. … the study of heredity and population-growth, 
and the knowledge of eugenics and of birth-control are pointing 
the way to wholly new aims—to a conscious control by man of 
his own nature and racial destiny.  42
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The word “eugenics” in this passage is important.  As if the tangle of connec43 -
tions between people and neologisms wasn’t thick enough already, it was 
Darwin’s half-cousin Sir Francis Galton who introduced the term along with 
our modern vocabulary of nature versus nurture (perhaps borrowing from 
Shakespeare’s play The Tempest ). Eugenics, which literally means “good 44

birth,” aims to improve the “human stock” by either encouraging people with 
“desirable” qualities to reproduce—called positive eugenics—or discouraging/
preventing those with “undesirable” qualities from doing so—called negative 
eugenics—although these are not mutually exclusive. The most conspicuous 
case of eugenics in action, or what the Deputy Führer to Adolf Hitler, Rudolf 
Hess, referred to as applied biology, comes from the Nazis, who force-steril-
ized more than 400,000 people and killed some 300,000 in psychiatric hospi-
tals as part of what historians now call Aktion T4. Yet in the early twentieth 
century, eugenics was widely endorsed by people on all sides of the political 
spectrum throughout the entire world, including many religious believers. 
Indeed, medals that were given to the winners of “Fitter Family” contests 
held at county fairs sometimes quoted a verse from Psalms 16: “Yea, I have a 
goodly heritage.” And Newell Dwight Hillis, a Congregationalist minister 
who tied together eugenics with the notion of Christian redemption, helped 
to organize the National Race Betterment Conferences of 1914 and 1915. (In-
terestingly enough, he also called for the sterilization of the German people 
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because of their actions during WWI.) In fact, California implemented a no-
torious eugenics program between 1909 and 1963, which resulted in about 
20,000 people being force-sterilized and directly inspired the Nazis’ atrocities 
briefly catalogued above. 
 Nearly all of this was aimed at fostering the best version of humanity 
possible, and hence at preventing the degeneration of the species. But the sec-
ularization of Western culture along with the Darwinian view that species are 
not fixed types opened the door to a far more radical goal for eugenicists. The 
reasoning went like this: since biological species are malleable rather than 
immutable, and since Homo sapiens is a species like any other, we could pull 
the levers of science and technology to modify ourselves and create a superi-
or new species of superhumans, or what contemporary transhumanists call 
posthumans. That is to say, rather than perfecting humanity, we could strive to 
transcend humanity. How might we do this? The X-ray crystallographer J. D. 
Bernal offered some interesting speculations in his imaginative 1929 book 
The World, the Flesh, and the Devil. “We must,” he argued, “alter either the 
germ plasm or the living structure of the body, or both together.” In other 
words, we could alter our genes to create a novel posthuman species just as 
natural selection altered our genes to create Homo sapiens from various “less 
developed” forms in the past, or we could extend our bodies and brains by 
integrating technology into our bodies. Consequently, “the progress of the 
future depends no longer on physiological evolution but on the reaction of 
intelligence on a material universe.” We will return to this topic in chapter 8, 
since transhumanism has played an integral role in the formation of Existen-
tial Risk Studies. For now it is worth noting that eugenics, when taken to its 
extreme, offered another possible mechanism for bringing about our disap-
pearance—although in this case it would entail erasing ourselves by drawing 
something better, which would classify as a type of pseudoextinction, as evolu-
tionary biologists call it, whereby one species yields to another without a 
break in the evolutionary lineage. 

MECHANIZED WAR 

 The new existential hermeneutics also enabled novel worries about the 
potential dangers of large-scale human conflicts, which in the past had tend-
ed to have only localized effects in space and time. These were especially pro-
nounced after World War I (1914 - 1918), which was the first major conflict 
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involving the widespread mechanization of violence. Not only did belligerents 
on both sides of the conflict employ chemical weapons like chlorine, phos-
gene, and mustard gas, but machine guns capable of firing 450 to 600 rounds 
per minute came to play a significant role on the battlefield. This device in 
particular embodied many of the hopes and fears of the time: on the one 
hand, the idea of machines connoted science- and technology-driven 
progress, which was a central theme that emerged from the Enlightenment. 
On the other hand, it was precisely because of technoscientific advancements 
that new capabilities of mass slaughter had become available. The result was a 
disorienting sense of cognitive dissonance about the trajectory of Western 
civilization: there appears to be a clear case for “progress” over the centuries, 
yet at the same time the prospect of creating and using weapons of mass de-
struction (WMDs)—including machine guns —suggests that somehow we 45

are also moving backwards. This idea found expression in a Minnesota Alum-
ni Weekly article published in 1919, which warns that “we cannot go farther 
on the road we have been taking; we have learned that. It would lead to ulti-
mate human extinction. Because progress has furnished the key to destruc-
tion.” Similarly, the German atheist and founder of psychoanalysis Sigmund 
Freud closed the final chapter of his 1930 book Civilization and Its Discon-
tents with a brief discussion of “the derangements of communal life caused 
by the human instinct of aggression and self-destruction.” “Men have brought 
their powers of subduing the forces of nature,” he wrote, “to such a pitch that 
by using them they could now very easily exterminate one another to the last 
man.” This sense of foreboding only intensified further in the years leading 
up to the Second World World, as noted in a passage from the 1949 book 
Paths in Utopia by Martin Buber, an Israeli philosopher who was nominated 
for the Nobel Peace Prize an unbelievable seven times and the Nobel Prize in 
Literature ten times. Buber wrote: 

For the last three decades we have felt that we were living in the 
initial phases of the greatest crisis humanity has ever known. It 
grows increasingly clear to us that the tremendous happenings 
of the past years, too, can be understood only as symptoms of 
this crisis. It is not merely the crisis of one economic and social 
system being superseded by another, more or less ready to take 
its place; rather all systems, old and new, are equally involved in 
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the crisis. What is in question, therefore, is nothing less than 
man’s whole existence in the world.  46

A RACE BETWEEN WISDOM AND TECHNOLOGY 

 The result was a dangerous situation that many intellectuals at the time 
couched in terms of a race between our wisdom and ingenuity—between 
what the social psychologist Erich Fromm would later describe as our 
“know-how” and our “know-why” or “know-what-for.” For example, the fu-
ture UK Prime Minister Winston Churchill explicitly feared that the devel-
opment of our moral characters may be trailing behind our newly acquired 
capacities to inflict catastrophic harm on the world. As he wrote in a 1924 ar-
ticle titled “Shall We Commit Suicide?,” 

Mankind has never been in this position before. Without having 
improved appreciably in virtue or enjoying wiser guidance; it 
has got into its hands for the first time the tools by which it can 
unfailingly accomplish its own extermination. … Death stands 
at attention, obedient, expectant, ready to serve, ready to share 
away the people en masse; ready, if called on, to pulverize, with-
out hope of repair, what is left of civilization. 

J. B. S. Haldane, a British-Indian polymath and eugenicist, made a similar 
point the same year in his book DAEDALUS; or, Science and the Future.  47

“Man armed with science is like a baby armed with a box of matches,” he 
wrote, adding that “the future will be no primrose path. It will have its own 
problems. Some will be the secular problems of the past, giant flowers of evil 
blossoming at last to their own destruction. Others will be wholly new.” He 
then proceeded with a diagnosis according to which “whether in the end 
man will survive his ascensions of power we cannot tell. [The future] is only 
hopeful if mankind can adjust its morality to its powers.”  In fact, the idea 48

that, as the cosmologist Max Tegmark put it in 2016, “the race between the 
growing power of technology and the growing wisdom with which we man-
age it” is “heating up” has become the backdrop of many contemporary 
philosophical discussions about humanity’s future—that is, whether we will 
have one at all. Indeed, the outcome of this race, Tegmark added, “will de-
termine the fate of humanity.” But it also comports with a claim made by 
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Thomas Moynihan that we mentioned in chapter 1; namely, that at the heart 
of thinking about human extinction and related hazards is the notion that, in 
a world without divine intervention, the future survival or extermination of 
humanity is ultimately our responsibility. On this account, there is no fatherly 
figure in the heavens looking down on us, ready to protect his flock if the 
flock cannot protect itself. If God is in control, then we have nothing to wor-
ry about. As the Apostle Paul and his co-author Timothy wrote in their Epis-
tle to the Philippines, “do not be anxious about anything, but in every situa-
tion, by prayer and petition, with thanksgiving, present your requests to God. 
And the peace of God, which transcends all understanding, will guard your 
hearts and your minds in Christ Jesus.” But if God does not exist (as atheists 
claim), or if God exists but has decided to take a hands-off approach to hu-
man affairs (as deists claim), then humanity cannot count on everything 
working out in the end. We cannot take what the “Father of American psy-
chology” William James called moral holidays, whereby one lets “the world 
wag in its own way, feeling that its issues are in better hands than ours,” since 
whether the human story ends in a good or bad way depends entirely upon 
our own actions and choices. 

THEIR MOOD OF APPREHENSION 

 Let’s take stock of the situation outlined above. This period was initiat-
ed by the Second Law and its implication that human extinction is ultimately 
inevitable, but the creation of WMDs and their use in large-scale conflicts 
like WWI began to shift the focus from the far future to the near term, and 
along with it from natural processes like entropy to the human instincts of 
aggression and self-destruction, as Freud put it. Yet without a secular world-
view through which to make sense of these discoveries and developments, 
they would not have appeared so menacing. Hence, it was the rise of secular-
ism and the concomitant decline of religious authority that made the term 
“human extinction” no longer appear oxymoronic—it was no longer an obvi-
ous contradiction to say “Humanity can go extinct,” since human beings do 
not have immortal souls nor are we the main characters in some grand escha-
tological narrative outlined by the inspired words of prophetic scripture. The 
resulting mood was thus marked by the unyielding despair expressed by Rus-
sell in the early twentieth century. Or as Freud put it several decades later, the 
growing possibility of human self-destruction—in the form of civilizational 
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collapse if not annihilation—is in large part responsible for what he de-
scribed as, referring to his contemporaries, “their current unrest, their dejec-
tion, and their mood of apprehension.” Along similar lines, Wells opened the 
article mentioned above about “the extinction of man” with the observation 
that accepting the possibility, which humanity was increasingly forced to ac-
cept, that it could die out is extremely difficult for most people. “It is part of 
the excessive egotism of the human animal,” he wrote, “that the bare idea of 
its extinction seems incredible to it.” He continued by arguing that this 

complacent assumption of the future [that we will never disap-
pear] is too confident. We think, because things have been easy 
for mankind as a whole for a generation or so, we are going on 
to perfect comfort and security in the future. We think that we 
shall always go to work at ten and leave off at four, and have 
dinner at seven for ever and ever. … Even now, for all we can 
tell, the coming terror may be crouching for its spring and the 
fall of humanity be at hand. In the case of every other predomi-
nant animal the world has ever seen, I repeat, the hour of its 
complete ascendency has been the eve of its entire overthrow.  49

In other words, we must accept for the first time that humanity is existentially 
vulnerable—that we can and will eventually disappear in a morally indifferent 
universe whose ultimate agenda is the complete extermination of all living 
things. This is the essence of the second existential mood. 
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CHAPTER 4: THE SUICIDAL SPECIES 

Formerly, the future was simply given to us; now it must be achieved.—
Jonathan Schell 

The threat of the apocalypse will be with us for a long time; the apocalypse may 
come.—Robert Oppenheimer  

What has been designed for a purpose tends to achieve it. No possibility fails to 
become a reality; so, there must be total destruction by the bomb. ... From the 

start, technology implies destruction. The super-bomb only fulfills its meaning. 
… Mankind’s existence is coming to an end; that cannot be helped.—anony-

mous (quoted by Karl Jaspers) 

I know not with what weapons World War III will be fought, but World War IV 
will be fought with sticks and stones.—Albert Einstein  

THE SPECTER OF SELF-DESTRUCTION 

 Speculations about how the foolish actions of humanity could precipi-
tate an apocalyptic catastrophe date back millennia. The worldwide flood that 
wiped out the entire human population except for Noah and his family, for 
example, was brought on by humanity’s corruption, and the Fifth Sun of 
Aztecan mythology was said to terminate—thereby resulting in our annihila-
tion—only if human sacrifices cease. In both cases, the fault was (or would 
be) our own. But the industrialization of the West in the eighteenth and nine-
teenth centuries, along with the secularization process, stimulated a constel-
lation of new ideas about how we could bring about our own destruction. In-
creasingly, these scenarios did not involve the wrath of supernatural deities 
raining down their judgement on our immoral behaviors but the misuse or 
abuse of modern technologies and new scientific discoveries. Some future-
oriented thinkers even when so far as to identify lone actors rather than large 
groups of people as the possible culprits of doomsday. In a phrase, whole new 
classes of apocalyptic scenarios were being concocted in the restless laborato-
ry of the human mind. 
 The very first account of technology accidentally destroying the world 
was likely put forward by Jules Verne—often lionized as the “Father of Sci-
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ence Fiction” along with H. G. Wells—in his 1862 novel Five Weeks in a Bal-
loon.  As one of the book’s characters, a Scotsman named Dick Kennedy, 50

states: “By dint of inventing machinery, men will end in being eaten up by it! 
I have always fancied that the end of the earth will be when some enormous 
boiler, heated to three thousand millions of atmospheric pressure, shall ex-
plode and blow up our Globe!” Furthermore, Spencer Weart has argued that 
“the first extended treatment of an individual destroying the entire world” by 
himself was probably M.P. Shiel’s The Purple Cloud, published in 1901. As 
discussed above, there were also newly emergent fears that another world 
war could bring about the total extinction of humanity. In fact, a survey of 
the literature found that before WWI, “two-thirds of fictional apocalypses 
had been due to natural causes” whereas “after 1914 two-thirds were caused 
by humans, and of these, three-quarters of the doomsdays came in world 
wars with scientific weapons.”  As J. B. S. Haldane wrote in DAEDALUS, 51

published exactly one decade after the start of WWI, if there were to be a sec-
ond world war, “human organization on a planetary scale may be rendered 
impossible. If so man-kind will probably have to wait for a couple of thou-
sand years for another opportunity.”  (Incidentally, Wells predicted that 52

there would be a second world war, which he claimed would begin in 1940. 
He was of course just one year off. ) But there was no scientifically credible 53

account of how groups or individuals could actually bring about the total de-
struction of humanity. No one was seriously worried about enormous boilers 
obliterating the planet, and concerns that another world war like the first 
could cause our extinction were clearly hyperbolic, since large regions of the 
world had been left untouched by the pointless conflict that Gavrilo Prin-
cip—arguably the most important person of the twentieth century that most 
people have never heard of—triggered in 1914 by assassinating the presump-
tive heir to the Austro-Hungarian Empire. Indeed, the mechanism of world 
destruction discussed in The Purple Cloud was a miasma of poisonous gas 
belched out from the ground because the main character disobeyed God by 
traveling to the North Pole. 

ALCHEMY AND TRANSMUTATION 

 The situation began to change in the early twentieth century, as scien-
tific developments opened the door, for the first time, to plausible scenarios 
in which humanity could self-destruct, either by accident or on purpose. The 
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story goes like this: for ages, people had been trying to convert, or transmute, 
chemical elements into that most precious of all precious metals, gold; this 
was one of the central aims of the ancient “science” of alchemy, which in Eu-
rope focused on discovering what was called the philosopher’s stone, which 
could not only transmute mercury (or other base metals) into gold but enable 
people to attain immortality (hence, the philosopher’s stone is sometimes 
equated with the potion for eternal youth called the elixir of life). In fact, 
Isaac Newton spent a huge amount of time and energy on alchemical misad-
ventures, and some historians have suggested that his occult studies may 
have had more personal value to him than any of his scientific labors. Yet 
transmutation proved elusive, and the rise of modern science in the tradition 
of Copernicus and Francis Bacon (who articulated the first version of the sci-
entific method) pushed alchemy into disrepute, especially after the eigh-
teenth century. But then, something unexpected and eerie happened: in 1902, 
the British physicists Frederick Soddy and Ernest Rutherford unlocked a 
startling secret about the phenomenon of radioactivity, which had been dis-
covered just a few years earlier, in 1896. When certain elements undergo ra-
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dioactive decay, one type of atom transmutes into another type of atom. For 
example, uranium-238 decays into lead-206 over the course of billions of 
years, and thorium-228 decays into radium-224 in about two years. In fact, 
when Soddy and Rutherford realized this, Soddy exclaimed, “Rutherford, this 
is transmutation!” to which Rutherford shot back, “For Mike’s sake, Soddy, 
don’t call it transmutation. They’ll have our heads off as alchemists!” 
 This groundbreaking discovery led to a flurry of both utopian and 
apocalyptic speculations. For example, the two scientists hypothesized that a 
“planetary chain reaction,” could obliterate the world by converting all of 
Earth’s elements into new elements, such as helium. Consequently, as Weart 
notes, Soddy and Rutherford “provided the first superficially rational descrip-
tion of how a person might in fact destroy the world.” Indeed, the French 
polymath Gustave Le Bon reported in 1903, with a heavy touch of sensation-
alism, that Rutherford had “playfully suggested to [him] the disquieting idea 
that, could a proper detonator be discovered, an explosive wave of atomic 
disintegration might be started through all matter which would transmute 
the whole mass of the globe into helium or similar gases.” Other scientists 
picked up on this possibility, too. For example, the 1923 textbook The Atom 
and the Bohr Theory of Its Structure, which includes a foreword by Ruther-
ford, considers “what would happen if it were possible to bring about artifi-
cially a transformation of elements propagating itself from atom to atom with 
the liberation of energy.” How much energy? The answer comes from Albert 
Einstein’s theory of special relativity, which asserts that mass is concentrated 
energy—that is, they are not two distinct categories of fundamentally differ-
ent physical properties, but equivalent. However, the amount of energy per 
unit of mass is huge, as expressed by Einstein’s famous equation E = mc2. This 
means that the energy (E) equals the mass (m) multiplied by the square of the 
speed of light, which is 299,792,458  (meters per second). Thus, as the book 
puts it, “the quantities of energy which would be liberated in this way would 
be many, many times greater than those which we now know of in connec-
tion with chemical processes.” It continues: 

There is then offered the possibility of explosions more extensive 
and more violent than any which the mind can now conceive. 
The idea has been suggested that the … catastrophes represent-
ed in the heavens by the sudden appearance of very bright stars 
[called “novae”] may be the result of such a release of sub-atom-
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ic energy, brought about perhaps by the “super-wisdom” of the 
unlucky inhabitants themselves. But this is, of course, mere fan-
ciful conjecture. 

ARTIFICIAL TRANSMUTATION 

 Yet the following decade, the wife-and-husband team of Irene and 
Frédéric Joliot-Curie devised a way to artificially induce stable elements into 
becoming radioactive atoms. This was a startling discovery because, to quote 
Weart, it “looked like a step toward contagious radioactivity, the fateful chain 
reaction that Soddy and Rutherford and wondered about decades earlier.”  It 54

also resulted in the Joliot-Curies being awarded the 1934 Nobel Prize (note 
that Irene was the daughter of Marie and Pierre Curie, who themselves won 
the Nobel Prize in 1903 for their work on radioactivity). In his acceptance 
speech, Frédéric explicitly warned of the possibility of artificial transmuta-
tion bringing about a worldwide catastrophe, also referencing the occasional 
brilliant explosions observed in the nighttime sky through telescopes: 

If such transmutations do succeed in spreading in matter, the 
enormous liberation of usable energy can be imagined. But, un-
fortunately, if the contagion spreads to all the elements of our 
planet, the consequences of unloosing such a cataclysm can only 
be viewed with apprehension. Astronomers sometimes observe 
that a star of medium magnitude increases suddenly in size; a 
star invisible to the naked eye may become very brilliant and 
visible without any telescope—the appearance of a Nova. This 
sudden flaring up of the star is perhaps due to transmutations of 
an explosive character like those which our wandering imagina-
tion is perceiving now—a process that the investigators will no 
doubt attempt to realize while taking, we hope, the necessary 
precautions. 

By the 1930s, the idea of a runaway atomic experiment, as discussed by the 
textbook and Frédéric, had become so widespread that even many children 
were aware of it.  On the utopian side, speculations were equally extreme. 55

For example, Soddy calculated in 1904 that just a single “pint bottle of urani-
um contained enough energy to drive an ocean liner from London to Sydney 
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and back.”  Four years later, he declared that “a race which could transmute 56

matter would have little need to earn its bread by the sweat of its brow. Such a 
race could transform a desert continent, thaw the frozen poles, and make the 
whole world one smiling Garden of Eden.” 

A SHOT OF MOONSHINE 

 Yet there was no practical means of liberating, in a controlled manner, 
the huge quantities of useable energy—“atomic energy,” as it was called—bot-
tled up within the nuclei of atoms to power ocean liners, turn deserts into 
lush forests, warm up the poles, and so on. Consequently, some scientists be-
came increasingly skeptical as the decades passed about the jubilant promises 
once made about radioactivity. For instance, a 1933 New York Times article 
titled “Rutherford Cools Atom Energy Hope” quotes a famous assertion by 
Rutherford, made during a lecture in London, that “anyone who says that 
with the means at present at our disposal and with our present knowledge we 
can utilize atomic energy is talking moonshine.” The reason is that, the article 
explains, “walls of electric energy surround the nucleus. To break down wall 
after wall and eventually reach the holy of holies in which almost incredible 
energy is concentrated, the physicist must lay siege to the atom. So he tries to 
batter it and blast it apart” by shooting Alpha particles (a type of helium) at 
the nuclei. The problem is that even in massive, immensely powerful particle 
accelerators, only “one particle in 10,000,000 strikes the nucleus.” It appeared 
increasingly certain that there was no way of harnessing atomic energy after 
all—meaning no threat of some omnicidal “madman” converting Earth into 
helium but also no utopian world powered by an “inexhaustible” source of 
energy, as Soddy put it. 
 This changed when a young physicist from Budapest—who had, inci-
dentally, nearly died in 1918 during the Spanish flu pandemic—named Leo 
Szilard happened to have attended Rutherford’s lecture. The “moonshine” 
statement irritated him, and while waiting for the lights to change at a Lon-
don street corner that same day, devised a way to unlock atomic energy via 
what is now called a “nuclear chain reaction.” The idea involved a subatomic 
particle called a “neutron,” which had been discovered just the previous year, 
in 1932. If a single neutron were to react with an atom such that the atom 
then releases two neutrons, then the process could become self-propagating. 
In the process, huge amounts of energy would be released. But how exactly 
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could this be accomplished? Which chemical element might release neutrons 
when perturbed in the right way? The answer to the second question came 
from Frédéric Joliot-Curie and colleagues, who discovered that atoms of ura-
nium would release enough neutrons under the right conditions to propagate 
a chain reaction. The answer to the first was found in 1938 with the discovery 
of nuclear fission. To be clear about all of these scientific ideas: radioactive 
decay occurs naturally with certain elements. And artificial radioactivity in-
volves bombarding an atom with Alpha particles until it becomes a single 
new atom that is then radioactive. Fission is different. It occurs when a single 
atom transmutes into two elements—in the case of uranium, it becomes 
krypton and barium. In the process, it releases more neutrons, which react 
with other uranium atoms, converting them into krypton and barium as well. 
And so on. 
 Suddenly, releasing the huge stores of atomic energy contained in 
atomic nuclei became plausible. Whereas natural radioactivity releases this 
energy over long stretches of time, a nuclear chain reaction involving the self-
propagating fission of uranium atoms could do this in an instant. In fact, also 
on Szilard’s mind that day in 1933 was a 1913 book by Wells, The World Set 
Free, which he had been reading. In it, Germany invades France, and the en-
suing conflict involves pilots dropping what Wells called, coining the term, 
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“atomic bombs” that produce “a blazing continual explosion.” These bombs 
used a fictional radioactive element called “Carolinum” to unleash unprece-
dented destructive violence. As Wells wrote, “once its degenerative process 
had been induced, [Carolinum] continued a furious radiation of energy, and 
nothing could arrest it.” Wells’ futurological ruminations once again proved 
to be fecund—and prescient. Although the mechanism by which these atom-
ic bombs exploded was different, the idea played an important part in stimu-
lating Szilard’s extraordinary insight, which would soon change the world 
forever. Several years later, in 1942, Szilard and a colleague initiated the first 
nuclear chain reaction in uranium. At first, the experiment failed, but this 
was because, as Szilard’s colleague soon realized, one of the machines was not 
plugged in. After fixing this rather comical error, they succeeded—which 
deeply worried Szilard. As Szilard later wrote about the incident: “We turned 
the switch and saw the flashes. We watched them for a little while and then 
we switched everything off and went home. … That night, there was very lit-
tle doubt in my mind that the world was headed for grief.” 

AN EXPLOSIVE INVENTION 

 With the advent of World War II, Szilard’s fears about this new knowl-
edge being weaponized came into sharp focus. If Nazi Germany were to build 
a nuclear weapon before the Allied Forces, the war—the first genuinely global 
war—would likely have ended with a victory for Hitler.  These concerns 57

prompted Szilard to write a confidential letter to President Franklin D. Roo-
sevelt, signed by Einstein, in 1939. In fact, when Szilard initially explained to 
Einstein how the conflict could end if the Nazis reached the nuclear finish 
line first, Einstein replied with consternation: “I did not even think about 
that.” With the support of Einstein, who at that point had graduated to being 
one of the most famous scientists in history, the letter catalyzed the forma-
tion of the Manhattan Project, a two-billion-dollar effort to build the first nu-
clear weapon (23 billion in 2018 dollars) that involved 130,000 scientists, al-
though only a handful knew about the project’s ultimate, and ominous, aims. 
(Einstein himself was not granted clearance to contribute because he was 
deemed a security risk.) 
 The Manhattan Project was directed by the physicist Robert Oppen-
heimer, a brilliant child prodigy, workaholic, and chainsmoker who was 
known to consume between four and five packs of cigarettes a day. After 
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years of arduous research, the first atomic bomb was detonated in the desert 
of Jornada del Muerto, which is sometimes translated from Spanish as “Jour-
ney of the Dead Man.” Upon witnessing the spectacular explosion, which 
produced a terrifying ball of smoke and fire that rapidly ascended 40,000 feet 
into the early morning sky, at 5:29 am, Oppenheimer later recalled that “a few 
people laughed, a few people cried, most were silent.” Oppenheimer himself 
claimed to have quietly recited a haunting passage from the Bhagavad Gita, a 
Hindu scripture: “Now I am become Death, the destroyer of worlds.” Howev-
er, the first time Oppenheimer mentioned this was in 1948, and according to 
his brother, Frank, what he may have actually said immediately after detona-
tion was: “It works.” As it happens, months before the test was conducted, 
Oppenheimer opined to Szilard that “the atomic bomb is shit.” Why? Because 
the atomic energy that it was anticipated to release would be so immense that 
it would not be practically “useful in war.” Even more discomfiting, some 
Manhattan Project physicists had worried prior to the first atomic bomb ex-
plosion that it could initiate a self-sustaining nuclear chain reaction in the 
atmosphere and oceans, thus resulting in the total destruction of all human 
life, and perhaps the biosphere. This resulted in a 1942 report on the issue 
that has been described as the very “first quantitative risk assessment of hu-
man extinction.” It found that this atmospheric/oceanic chain reaction would 
probably not occur, although it ended with a rather unnerving sentence: “The 
complexity of the argument and the absence of satisfactory experimental 
foundations makes further work on the subject highly desirable.” Of course, 
if the report’s conclusions had been wrong, there would be no one around to 
talk about its conclusions having been wrong. 
 The first atomic bomb used in combat was dropped on Hiroshima, 
Japan, just one month later: August 6, 1945. Newspapers reported the blast 
with lurid bursts of apocalyptic dread. For example, a typical headline of the 
time declared that Hiroshima had been annihilated by a “cosmic power … 
hell-fire … described by eyewitnesses as Doomsday itself!”  Photographs of 58

the carnage were soon published by the New York Times, and after being ap-
prised of the devastating loss of human life in this single act of unprecedent-
ed violence, Einstein lamented: “I could burn my fingers that I wrote that first 
letter [authored by Szilard] to President Roosevelt.” Three days after the oblit-
eration of Hiroshima, the US dropped a second bomb on Nagasaki, which 
forced the surrender of Imperial Japan on August 15. The second world war 
predicted by Wells and written about with trepidation by Haldane and others 
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was over. Yet the catastrophic conclusion of this conflict also marked the be-
ginning of two new portentous eras: the Atomic Age and a period of milita-
rized peace called the Cold War.  59

THE CASTLE BRAVO DEBACLE 

 The primary locus of nuclear fear at first was the immediate effects of a 
nuclear explosion: the intense heat, vaporization of objects in the vicinity, ini-
tial radiation, and fires. Of these, the blast was the most widely emphasized. 
For example, in a radio announcement delivered 16 hours after Hiroshima 
was razed to the ground, President Harry Truman boasted that the atomic 
bomb harnesses “the basic power of the universe. The force from which the 
sun draws its power has been loosed against those who brought war to the 
Far East,” and that its explosive power was “more power than 20,000 tons of 
TNT. It had more than two thousand times the blast power of the British 
‘Grand Slam,’ which is the largest bomb ever used in the history of warfare.” 
What was intentionally not discussed by US officials was the threat posed by 
radioactive fallout. In Hiroshima and Nagasaki, this monstrosity took the 
form of a “sticky, dark, dangerously radioactive water” that began to descend 
from the sky 30 to 40 minutes after the bombs exploded. This “black rain … 
not only stained skin, clothing, and buildings, but also was ingested by 
breathing and by consumption of contaminated food or water.” As a result, 
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many people suffered from radiation sickness, which was initially dubbed 
“atomic bomb illness” and the “atomic plague.” The nature of this pathologi-
cal condition baffled Japanese doctors at first, with some noting rumors of “a 
poison gas or deadly germ had been loosed in Hiroshima … Perhaps a gas 
bomb had been dropped.” Meanwhile, US officials feared that radiation pro-
duced by the atomic bombs would be linked to chemical and biological 
weapons, which both civilian and military groups strongly objected to—a PR 
nightmare in the making. 
 Yet some scientists had warned early on that an all-out nuclear ex-
change could litter Earth’s surface with deadly amounts of radioactive parti-
cles, which release ionizing radiation when they decay that can cause cancer, 
birth defects, and other maladies. In fact, worries about radiation predate the 
invention of nuclear weapons. For example, the Nobel laureate Herman 
Muller, known for his work on mutagenesis, had warned in the early 1930s 
that exposure to X-rays, such as at the dentist’s office or hospital, could 
threaten the future of humanity by contaminating the “germ plasm” within 
our bodies. “We must remember,” he wrote in 1933, “that the thread of germ 
plasm which now exists must suffice to furnish the seeds of the human race 
even for the most remote future. We are the present custodians of this all im-
portant material and it is up to us to guard it carefully and not contaminate 
it.” Thus, a nuclear exchange could potentially bring about the “erosion” of 
this delicate genetic material, thereby turning future generations into 
grotesque monsters. But for the entire human species to be affected by ra-
dioactive fallout—for genetic mutations in our germline to threaten our con-
tinued survival on Earth—its effects would need to be global in scope. And it 
was not clear after Hiroshima and Nagasaki that this was possible. 
 The situation changed almost immediately after a thermonuclear test 
called “Castle Bravo” was conducted on Bikini Atoll, a coral reef surrounding 
a central lagoon in the Marshall Islands. The detonation occurred two years 
after the first thermonuclear weapon, or H-bomb (sometimes translated as 
“Hell bomb” rather than “hydrogen bomb”), was built and exploded by the 
US. Such weapons are far more powerful than atomic weapons; for example, 
the most powerful thermonuclear weapon ever detonated, the Tzar Bomba, 
was more than 10 times more powerful than all the conventional explosives 
used in WWII and 3,000 times more powerful than the bomb dropped on 
Hiroshima. It was in fact the development of thermonuclear weapons that led 
the venerable Bulletin of the Atomic Scientists to move the minute hand of 
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their iconic Doomsday Clock, created in 1947 to inform the public about our 
collective proximity to total annihilation, a mere two minutes before mid-
night, or doom. The minute hand remained at this setting until 1960, when 
the Bulletin pushed it back to the slightly less terrifying time of seven minutes 
before midnight.  (Note that two minutes was the closest the clock had ever 60

inched toward midnight until 2020, when it was set to only 100 seconds be-
fore doom.) 
 The Castle Bravo test occurred on March 1, 1954, and produced an ex-
plosion 2.5 times greater than what scientists had calculated. Radioactive de-
bris—specifically, white dust dubbed “Bikini snow” from corals that were 
pulverized or underwent calcination—was catapulted into the stratosphere, 
and the residents of a downwind island, Rongelap Atoll, had to be evacuated; 
many came down with radiation sickness. The detonation also rained down 
radiation on a Japanese fishing vessel, resulting in an international incident 
after the crew became ill and one person died. But even more alarming than 
this, the debacle confirmed suspicions that radioactive fallout could spread 
over large regions of Earth’s surface. For example, scientists from Japan de-
tected trace amounts of radioactivity thousands of miles across the Pacific 
ocean, and “in some cases the isotopes became concentrated as they worked 
their way up through food chains, so that a fish could be much more radioac-
tive than the surrounding water.” Scientists thus “began to warn the world of 
a new reality: a human act at one locality could physically affect the envi-
ronment across vast distances.” Indeed, the thermonuclear tests conducted 
during the 1950s left an indelible mark in the geological record: a thin layer 
of artificial radionuclides that blanketed the entire planet due to fallout. This 
layer, in fact, is one of the leading contenders for dating the recently pro-
posed geological epoch called the “Anthropocene.” If aliens were to visit 
Earth in a million years, their geologists would discover this layer under-
ground and realize that we had discovered the secret to splitting the atom. 
They might also conclude that we disappeared because of it. 

SELF-ANNIHILATION GETS REAL 

 The Castle Bravo disaster threw both the public and the intellectual 
community into a frenzied state of apocalyptic anxiousness. This is why I 
prefer to date the beginning of the present period to be 1954 rather than 
1945.  With the spread of radioactive particles across vast stretches of Earth’s 61
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trembling surface, scientists and public alike came to recognize this as a sci-
entifically credible kill mechanism, thus making possible, for the first time in 
history, human self-annihilation. As Bertrand Russell and Albert Einstein 
worried in their co-authored “manifesto,” issued in 1955 shortly after Ein-
stein’s death, 

it is stated on very good authority that a bomb can now be man-
ufactured which will be 2,500 times as powerful as that which 
destroyed Hiroshima. Such a bomb, if exploded near the ground 
or under water, sends radio-active particles into the upper air. 
They sink gradually and reach the surface of the earth in the 
form of a deadly dust or rain. It was this dust which infected the 
Japanese fishermen and their catch of fish. No one knows how 
widely such lethal radio-active particles might be diffused, but 
the best authorities are unanimous in saying that a war with H-
bombs might possibly put an end to the human race. It is feared 
that if many H-bombs are used there will be universal death, 
sudden only for a minority, but for the majority a slow torture of 
disease and disintegration. 

They added that these “best authorities” hold views about the issue not based 
“in any degree upon their politics or prejudices” but “depend only, so far as 
our researches have revealed, upon the extent of the particular expert’s 
knowledge. We have found that the men who know most are the most 
gloomy.” The following year, President Dwight D. Eisenhower wrote a letter 
about the nuclear arms race between the US and Soviet Union. His tone was 
hopeful but unequivocally bleak: 

When we get to the point, as we one day will, that both sides 
know that in any outbreak of general hostilities, regardless of the 
element of surprise, destruction will be both reciprocal and 
complete, possibly we will have sense enough to meet at the 
conference table with the understanding that the era of arma-
ments has ended and the human race must conform its actions 
to this truth or die. 
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Many other political figures made comparatively dire comments over the 
next few decades. For example, the US Secretary of State Henry Kissinger an-
swered a question from a reporter in 1974 with the observation that “the ac-
cumulation of nuclear arms has to be constrained if mankind is not to de-
stroy itself. This is a question that will be before humanity under all circum-
stances, and before American governments, as long as the accumulation of 
nuclear arms continues.” And President Jimmy Carter, in 1981, wrote that 

in an all-out nuclear war, more destructive power than in all of 
World War II would be unleashed every second during the long 
afternoon it would take for all the missiles and bombs to fall. A 
World War II every second. … The survivors, if any, would live 
in despair amid the poisoned ruins of a civilization that had 
committed suicide. 

Similar sentiments were expressed by government officials in the Eastern 
Bloc, too. For example, the Soviet Union printed a booklet in 1981 that con-
tained the following cautionary remarks: “The Soviet Union holds that nu-
clear war would be a universal disaster, and that it would most probably 
mean the end of civilization. It may lead to the destruction of all mankind.” 
 While Russell had previously waxed poetic about the dismal long-term 
implications of the Second Law, he and many others were now fixated on the 
very real possibility of near-term extinction, or as Russell called it, “universal 
death.” In his 1960 book Has Man a Future?, he nervously pondered whether, 
in this new epoch of unprecedented destructive capabilities, humanity was 
writing the “prologue” or “epilogue” of its autobiography. Perhaps the final 
paragraph of our story will begin with the ignominious sentence: “And then 
humanity unlocked a secret about the universe that it was not responsible 
enough to know.” 

DR. STRANGELOVE 

 Over the years, people proposed an impressively creative range of ad-
ditional kill mechanisms associated with nuclear explosions. There were, as 
one might expect, plenty of unscientific claims about the potential effects of 
nuclear explosions. For example, people linked them to earthquakes and 
strange weather halfway around the globe. In 1957, the first secretary of the 
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Communist Party of the Soviet Union, Nikita Khrushchev, reportedly stated 
that he had a bomb that could “melt the Arctic icecap and send oceans 
spilling all over the world.”  A year earlier, Estes Kefauver, the Democratic 62

vice presidential candidate in 1956, claimed that thermonuclear weapons 
could “right now blow the earth off its axis by 16 degrees.” There were also 
speculations “that a sufficiently large number of nuclear weapons wrapped in 
cobalt would, when detonated, render the Earth’s surface uninhabitable for 
five years.” Or as the American biochemist Linus Pauling put it in a 1961 arti-
cle in The Humanist, 

for six billion dollars—one-twentieth of the amount spent on 
armaments each year by the nations of the world—enough [of 
these] bombs could be built to ensure the death of every person 
on Earth. … No matter what sort of protection were to be de-
vised, it is highly unlikely that any human being would remain 
alive. 

This “cobalt bomb” idea was initially proposed by Szilard in 1950, and it soon 
yielded worries about the possibility of building a “doomsday device” or 
“doomsday machine.” In fact, Edward Teller—the physicist who first raised 
concerns about a self-sustaining nuclear chain reaction initiated by an atomic 
bomb—was said to have had, in his Los Alamos office, a blackboard on 
which he listed various hypothetical nuclear weapons. The most potentially 
devastating identified the method of delivery for the bomb as simply “Back-
yard.” The reason was that, according to the Manhattan Project physicist 
Robert Serber, “since that particular design would probably kill everyone on 
Earth, there was no use carting it anywhere.” 
 Incidentally, a futurist who had worked for the RAND Corporation 
named Herman Kahn insisted in his 1960 book On Thermonuclear War that 
the US should seriously consider setting up a doomsday machine to deter a 
preemptive strike by the Soviet Union. This proposal, which caused a furor, 
inspired the black comedy Dr. Strangelove or: How I Learned to Stop Worry-
ing and Love the Bomb, released in 1964. The movie ends with a terrifying 
montage of nuclear explosions occurring around the world while the British 
singer Vera Lynn poignantly sings, “Keep smiling through. Just like you al-
ways do. ‘Till the blue skies drive the dark clouds far away.” According to 
public records, no state has ever built a cobalt bomb, although the Soviet 
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Union did establish a system, known as “Dead Hand,” that would automati-
cally launch a barrage of nuclear intercontinental ballistic missiles at the US 
in case of a preemptive attack. There is some speculation that Russia never 
discontinued the program. 

OZONE DEPLETION AND OTHER WORRIES 

 But there was another effect, initially unrecognized, of nuclear explo-
sions that could have plausibly threatened human survival, too: ozone deple-
tion. Ozone, which consists of three oxygen molecules, is most abundant in 
the stratosphere. It protects all biological life by absorbing ultraviolet light, 
which can damage DNA, before it reaches the ground. The total amount of 
ozone is rather small, amounting to just 3 millimeters thick—two pennies 
stacked on top of one another—if it were brought to the surface of Earth. As 
the Harvard-educated journalist and philosopher Jonathan Schell wrote in 
his hugely influential, international bestseller The Fate of the Earth, “without 
the ozone shield, sunlight, the life-giver, would become a life extinguisher.” 
The worry first gained prominence around 1970 with the publication of the 
textbook Ecoscience: Population, Resources, Environment, authored by Paul 
and Anne Ehrlich and John Holdren (who later advised the Obama adminis-
tration). This galvanized the US government to fund further research on the 
phenomenon, which resulted in a 1975 book published by the National 
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Academy of Sciences called Long-Term Worldwide Effects of Multiple Nuclear-
Weapons Detonations. Startlingly, it “confirmed the potential for stunning 
impoverishment of ozone in the stratosphere,” leading the ACDA director at 
the time to worry aloud that there could be any number of additional kill 
mechanisms that scientists have not yet identified.  As he made the point 63

during a speech to the Chicago Council on Foreign Relations the same year: 
“The more we know, the more we know how little we know. … Each of these 
discoveries tore a hole in the facile assumptions that screened the reality of 
nuclear war. Each brought a new glimpse into the cauldron of horrors. What 
unexpected discovery will be next?” Indeed, Schell himself speculated in 
1982 that there could be not only unanticipated direct effects of nuclear con-
flict, but complex interactions that are difficult to predict. “Let us consider,” 
he wrote, 

some of the possible ways in which a person in a targeted coun-
try might die. He might be incinerated by the fireball or the 
thermal pulse. He might be lethally irradiated by the initial nu-
clear radiation. He might be crushed to death or hurled to his 
death by the blast wave or its debris. He might be lethally irradi-
ated by the local fallout. He might be burned to death in a 
firestorm. He might be injured by one or another of these effects 
and then die of his wounds before he was able to make his way 
out of the devastated zone in which he found himself. He might 
die of starvation, because the economy had collapsed and no 
food was being grown or delivered, or because existing local 
crops had been killed by radiation, or because the local ecosys-
tem had been ruined, or because the ecosphere of the earth as a 
whole was collapsing. He might die of cold, for lack of heat and 
clothing, or of exposure, for the lack of shelter. He might be 
killed by people seeking food or shelter that he had obtained. He 
might die of an illness spread in an epidemic. He might be killed 
by exposure to the sun if he stayed outside too long following 
serious ozone depletion. Or he might be killed by any combina-
tion of these perils. 

TEE-TAPS 
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 Yet Schell published his masterful romp through the carnival of nu-
clear nightmares just prior to the most significant development in our under-
standing of the true danger of nuclear conflict, a phenomenon called “nuclear 
winter.”  This idea was first outlined in a 1983 paper co-authored by a team 64

of five scientists: Richard Turco, Owen Toon, Thomas Ackerman, James Pol-
lack, and Carl Sagan, and hence it came to be dubbed—after a draft was cir-
culated among readers who made the observation—the “TTAPS” paper 
(pronounced “tee-taps”). The abstract begins with an affirmation of the dan-
gers posed by radioactive fallout, which lost ground in discussions of nuclear 
conflict since the 1960s: 

In a 5,000-megaton war, at northern mid-latitude sites remote 
from targets, radioactive fallout on time scales of days to weeks 
can lead to chronic mean doses of up to 50 rads [a unit of ab-
sorbed radiation dose] from external whole-body gamma-ray 
exposure, with a likely equal or greater internal dose from bio-
logically active radionuclides. 

But the original new idea was that “for many simulated exchanges of several 
thousand megatons, in which dust and smoke are generated and encircle the 
earth within 1 to 2 weeks, average light levels can be reduced to a few percent 
of ambient and land temperatures can reach -15° to -25°C.” To fill in the de-
tails here, the idea is this: a nuclear war could initiate multiple urban 
firestorms, or massive conflagrations so intense that they actually generate 
their own gale-force winds. (This is actually what happened in Hiroshima, 
and it was the primary reason that so many people died.) The resulting bub-
ble of heat could then transfer soot from the fires into the stratosphere, a lay-
er of the atmosphere above the troposphere in which we live. Whereas in the 
troposphere rain removes smoke from normal fires within a few days or 
weeks, it doesn't rain in the stratosphere; consequently, soot can spread 
around the globe and remain aloft for years. If large amounts of smoke were 
injected into the stratosphere, incoming light from the sun would be blocked, 
rendering the midday skies literally pitch-black and causing surface tempera-
tures to plummet. Global agriculture would subsequently collapse and huge 
numbers of people would starve to death. Humanity could very well go ex-
tinct. 
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 The same year, Carl Sagan used his status as a popular celebrity scien-
tist—his 1980 Cosmos series on PBS was a smash hit that catapulted him to 
scientific stardom—to alert the public of this possibility via two articles, one 
published in the magazine Parade, which had more than 10 million sub-
scribers, and the other in Foreign Affairs. In the latter he wrote that 

there is little question that our global civilization would be de-
stroyed. The human population would be reduced to prehistoric 
levels, or less. Life for any survivors would be extremely hard. 
And there seems to be a real possibility of the extinction of the 
human species. 

Previous scientists had actually expressed similar worries. For example, the 
biologist Tom Stonier, in his 1964 book Nuclear Disaster, calculated the 
quantity of soil (rather than soot) that a nuclear explosion could inject into 
the stratosphere, and examined historical data of cooling periods following 
volcanic eruptions, which can inject ash into the stratosphere, as occurred 
during the aforementioned Tambora eruption of 1815. Stonier concluded 
that “although radioactive fallout could inflict a great ecological catastrophe, 
it could not change the climate. Other debris injected into the atmosphere 
from explosions, however, did have the potential to do this.” The book men-
tioned above by Ehrlich and co-authors also “pointed to explosive dust injec-
tions and smoke from huge fires as potential engines of regional and global 
climate change.” And Stephen Schneider, a climatologist then at the National 
Center for Atmospheric Research, conjectured after this that “ozone deple-
tion and dust injections into the stratosphere might cause Earth’s surface to 
cool from a fraction of a degree to a few degrees Celsius.” This may not sound 
like much, but the temperature differences between the glacial and inter-
glacial periods of the Pleistocene were only about 3 to 8 degrees C. 
 However, these warnings were, as the historian of physics Lawrence 
Badash put it, little more than “hand-waving” at the time. In contrast, the 
TTAPS paper utilized cutting-edge research on the climatic effects of vol-
canic eruptions, dust storms on Mars, haze in the Arctic, and new ideas 
about how the dinosaurs went extinct 66 million years ago (discussed in the 
next chapter), some of which was facilitated by advancements in digital com-
puter simulations, to make a scientifically robust case that a nuclear winter 
really could occur. Consequently, the idea of “mutually assured destruction” 
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(MAD) that described the interstate dynamics of the Cold War up to then—
basically, “if you destroy me, I will destroy you in response, so there is no 
point in destroying me”—was replaced with the idea of “self-assured destruc-
tion” (SAD)—basically, “if you try to destroy me in one fell swoop and I don’t 
retaliate, you will likely destroy yourself.” Anti-proliferation activists had 
claimed many times that a nuclear war was unwinnable, but now the best sci-
ence of the time backed this up. 
 Ehrlich himself was, despite his strong opposition to nuclear prolifera-
tion, skeptical that a nuclear war could cause our extinction. But in 1983, af-
ter the TTAPS paper was published, he organized a conference to examine the 
“long-term biological consequences of nuclear war.” This changed his mind. 
Consequently, he wrote with others (one of whom was Sagan) in a book born 
from the conference that 

it was the consensus of our group that, under those conditions, 
we could not exclude the possibility that the scattered survivors 
simply would not be able to rebuild their populations, that they 
would, over a period of decades or even centuries, fade away. In 
other words, we could not exclude the possibility of a full-scale 
nuclear war entraining the extinction of Homo sapiens. 

OMNICIDE 

 Suddenly, radioactive fallout no longer appeared to be the most serious 
threat. It was replaced by the nuclear winter scenario, in which emaciating 
people around the world succumb to hunger on a freezing planet in perpetu-
al nighttime. In fact, a Google Ngram search of “human extinction” reveals a 
huge spike in the frequency of this term during the 1980s, peaking between 
1984 and 1985. As it happens, the early 1980s also witnessed a significant in-
crease in the use of the word omnicide, perhaps because this neologism was 
popularized by the philosopher John Somerville who along with some col-
leagues founded the International Philosophers for the Prevention of Nuclear 
Omnicide in 1983. The aim of this organization was to “apply the resources 
of philosophy, in its widest sense of the term, to prevent and eliminate nu-
clear and other threats to global existence; create an enduring world peace; 
develop a just social, economic and political basis for peace and human well-
being.” On the standard account, it was Somerville himself who coined the 
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word “omnicide,” although I believe that this is false. Quite a bit earlier, in a 
1959 article for The New Yorker, an English theater critic named Kenneth Ty-
nan wrote the following about the newly acquired Atomic-Age capacities to 
destroy ourselves: 

We have always had the ability to commit suicide and the skill to 
commit homicide; after many a chiliad [that is, a thousand-year 
period], we mastered the art of genocide; and we are now 
equipped for a new crime, as yet untitled, though a good name 
for it would be omnicide—the murder of everyone. 

In fact, the word genocide had only been coined fifteen years earlier by the 
Jewish-Polish lawyer Raphael Lemkin, who worked tirelessly to establish the 
idea within international criminal law, which ultimately resulted in the 1948 
Genocide Convention. Interestingly, Lemkin may have been inspired to de-
velop the concept in response to a 1941 broadcast of Winston Churchill, 
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Prime Minister of the UK at the time, in which Churchill described some of 
the Nazi atrocities as “a crime without a name.” Lemkin gave it a name, but 
the new capacity for self-annihilation via nuclear weapons introduced yet 
another nameless crime. Tynan rectified this lacuna in the lexicon, and 
Somerville popularized it. 

THE MODERN ENVIRONMENTAL MOVEMENT 

 But our existential situation was worse than all of this: the postwar pe-
riod also witnessed novel concerns about environmental degradation associ-
ated with pollution, climate change, and too many people on the planet. Of 
particular note was a marvelous 1962 book titled Silent Spring by Rachel Car-
son, a brilliant scientist and “bioneer” (biological pioneer) who died at the 
relatively young age of 54 after battling breast cancer, argued that synthetic 
chemicals, such as DDT and other insecticides developed from the 1940s 
onwards, were poisoning humanity and destroying the biosphere. Although 
there had been many environmentalists before Carson—names like Henry 
David Thoreau, who lived in a small cabin around Walden Pond in Mass-
achusetts, and John Muir, whose writings helped establish Yosemite National 
Park, immediately come to mind—this book more or less single-handedly 
initiated the modern environmentalist movement, which continues today 
through global movements like Extinction Rebellion and Fridays for Future. 
As a review from the New York Times described the book: “Miss Carson’s cry 
of warning is timely. If our species cannot police itself against overpopula-
tion, nuclear weapons, and pollution, it may become extinct.” Carson was in 
fact explicit about this possibility, writing that 

along with the possibility of the extinction of mankind by nu-
clear war, the central problem of our age has ... become the con-
tamination of man’s total environment with such substances of 
incredible potential for harm—substances that accumulate in 
the tissues of plants and animals and even penetrate the germ 
cells to shatter or alter the very material of heredity upon which 
the shape of the future depends. 

In other words, our precious genetic material is vulnerable not only to delete-
rious mutations caused by radioactive fallout, some of which could be inher-
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ited from one generation to the next via our germline, but the cumulative 
burden of synthetic insecticides as well. On the one hand, we face death in 
the form of “black rain” from above, while on the other, it threatens us in the 
food we eat, water we drink, and air we breathe. Our survival thus requires 
more than avoiding a violent conflict between the nuclear nations of the 
world: it demands constant regulation of the chemicals we create in the labo-
ratory and haphazardly release into our biotic and abiotic surroundings. 

CLIMATE CHANGE 

 Although Carson did not discuss anthropogenic climate change in her 
book, some scientists had already begun worrying about the climatic effects 
of carbon dioxide (CO2) in the atmosphere, a byproduct of burning fossil fu-
els for energy. This was noted in a 1958 film titled The Unchained Goddess, 
part of a TV series that has been described as “among the best known and 
remembered educational films ever made.” It includes an extraordinary dia-
logue between the actor and English professor Frank Baxter and the actor 
Richard Carlson (playing “Mr. Fiction Writer”) that went as follows: 

Baxter: Even now, man may be unwittingly changing the world’s 
climate through the waste products of his civilization. Due to 
our release through factories and automobiles every year of 
more than six billion tons of carbon dioxide, which helps air ab-
sorb heat from the sun, our atmosphere seems to be getting 
warmer. 

Carlson: This is bad? 

Baxter: Well, it’s been calculated a few degrees rise in the Earth’s 
temperature would melt the polar ice caps. And if this happens, 
an inland sea would fill a good portion of the Mississippi valley. 
Tourists in glass bottom boats would be viewing the drowned 
towers of Miami through 150 feet of tropical water. For in 
weather, we’re not only dealing with forces of a far greater vari-
ety than even the atomic physicist encounters, but with life it-
self. 
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Shortly afterwards, in 1965, while President Lyndon Johnson was in office, 
climate scientists warned the US government for the first time that 

within a few short centuries, we are returning to the air a signifi-
cant part of the carbon that was extracted by plants and buried 
in the sediments during half a billion years. … Through his 
worldwide industrial civilization, Man is unwittingly conducting 
a vast geophysical experiment. Within a few generations he is 
burning the fossil fuels that slowly accumulated in the earth 
over the past 500 million years. … By the year 2000 the increase 
in CO2 will be close to 25%. This may be sufficient to produce 
measurable and perhaps marked changes in climate. … The cli-
mate changes that may be produced by the increased CO2 con-
tent could be deleterious from the point of view of human be-
ings. 

These tentative conclusions were based on data going back to the 1600s, 
when the thermometer was invented; this instrument enabled daily tempera-
ture fluctuations to be recorded, some of which “were published in the earli-
est scientific journals.” A few centuries later, in 1859—the same year that 
Darwin published the Origin—the influential Irish physicist John Tyndall 
demonstrated that complex molecules can absorb thermal energy (heat), not-
ing that “changes in the amount of any of the radiatively active constituents 
of the atmosphere such as water … or CO2 could have produced ‘all the mu-
tations of climate which the researches of geologists reveal.’” In other words, 
the glacial periods of the Pleistocene may have resulted from changes in at-
mospheric chemistry, a point also made by the Swedish chemist Svante Ar-
rhenius, who proposed in 1896 that “a 40 percent increase or decrease in the 
atmospheric abundance of the trace gas CO2 might trigger the glacial ad-
vances and retreats.” 
 This pointed toward a potential mechanism capable of changing 
Earth’s thermostat, and it was complemented by observations that Earth’s 
surface temperature, along with ambient concentrations of CO2, have indeed 
been rising since the mid-nineteenth century—exactly what one would ex-
pect if the causal mechanism of CO2 trapping heat is real. The most famous 
graph showing this over the past 80 years is the Keeling Curve, which was 
named after the scientist Charles David Keeling who began collecting high-
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accuracy data of CO2 in 1958 at the Mauna Loa Observatory in Hawaii. This 
curve shows a steady upward increase in the amount of CO2 in Earth’s at-
mosphere—a blanket of gas about twenty times thinner than the skin of an 
apple compared to the apple—from about 315 parts per million (ppm) in the 
late 1950s to about 415 ppm in 2020. As a point of reference, Homo sapiens 
spent nearly all of its existence inhaling air that contained between 180 and 
280 ppm of CO2; the sad fact is that no child born today will ever likely ex-
perience CO2 concentrations less than 400, and they may find themselves 
sucking in a troposphere with much higher levels. 

 The most notable event in the recent history of climate change aware-
ness, with the exception of Al Gore’s 2006 documentary An Inconvenient 
Truth, was the testimony delivered by James Hansen of the NASA Goddard 
Space Institute to the US Senate in 1988, on a late-June day so hot that it 
broke heat records. (Note that Hansen was Gore’s primary advisor when 
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making his film.) Hansen began by telling the committee members that he 
“would like to draw three main conclusions,” which he specified as: 

Number one, the earth is warmer in 1988 than at any time in the 
history of instrumental measurements. Number two, the global 
warming is now large enough that we can ascribe with a high 
degree of confidence a cause and effect relationship to the 
greenhouse effect. And number three, our computer climate 
simulations indicate that the greenhouse effect is already large 
enough to begin to effect the probability of extreme events such 
as summer heat waves. 

These claims received widespread coverage in “virtually every major newspa-
per,” and Hansen made appearances on many network news shows. As the 
Washington Post reported, “although scientists have previously theorized 
about the greenhouse effect and issued vague projections of rising tempera-
tures sometime in the next century, Hansen is the first to concretely link 
warming and greenhouse gases and to authoritatively proclaim the phe-
nomenon’s arrival.” Similarly, the New York Times warned that “if Dr. Hansen 
and other scientists are correct, then humans, by burning of fossil fuels and 
other activities, have altered the global climate in a manner that will affect life 
on earth for centuries to come.” 
 Although a large group of scientists the following year pushed back on 
Hansen’s certitude, writing in a press release that “it is tempting to attribute” 
increases in average global temperatures to the greenhouse effect, but “be-
cause of the natural variation of temperature, … such an attribution cannot 
now be made with any degree of confidence,” the late 1980s and 1990s wit-
nessed an explosion of novel worries that, to quote the Louisiana Senator J. 
Bennett Johnston in 1988, “we have only one planet. If we screw it up, we 
have no place to go.” Today, we know that the situation is even worse than 
previously thought, a point that we will return to below. 

THE LIMITS TO THE LIMITS TO GROWTH 

 Other scientists turned to the environmental consequences of human 
overpopulation, which of course is directly linked to climate change. Accord-
ing to the existential risk scholar Simon Beard, within three decades after 
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WWII, “the combination of the demographic Baby Boom and the post-war 
Economic Miracle lead to a huge increase in the size of humanity’s impact on 
the planet, with some pollutants increasing by 900 percent.” In other words, 
the worries about population decline expressed by Montesquieu, William 
Godwin, and others were off the mark—it is not shrinkage but expansion 
that we must worry about, as Thomas Malthus had declared. The loudest 
alarm bells were rung by Paul and Anne Ehrlich’s 1968 book The Population 
Bomb and a report authored by a group of MIT professors published four 
years later titled The Limits to Growth, which was commissioned by an orga-
nization called the Club of Rome. The first, which at times reads like a 
thriller, famously prognosticated mass starvation in the 1970s and 1980s. The 
second “examined the five basic factors that determine, and therefore, ulti-
mately limit, growth on Earth—population, agricultural production, natural 
resources, industrial production, and pollution.” It concluded that 

if the present growth trends in world population, industrializa-
tion, pollution, food production, and resource depletion contin-
ue unchanged, the limits to growth on this planet will be 
reached sometime within the next one hundred years. The most 
probable result will be a rather sudden and uncontrollable de-
cline in both population and industrial capacity. 

Note that, at the time, there were around 3.5 billion people on the planet. To-
day, as of this writing, there are 7.8 billion—more than double the number 
just a few decades ago. Indeed, The Limits to Growth emphasized that under-
standing the most likely future outcomes requires a grasp of exponential (and 
geometric) trends, which the human mind is not well-suited for. (A former 
professor of mine, Christopher Cherniak, used to say, “Humans are the op-
posite of computers: we are qualitative geniuses but quantitative imbeciles,” 
meaning that we excel at things like recognizing faces, yet fail to grasp the 
enormous difference between, say, 1010 and 1011.) The authors thus retold an 
old Persian legend about a courtier who presents a chessboard to his king, 
asking in return for one grain of rice for the first square, two grains for the 
second, four for the third, and so on. The king, not understanding the explo-
sive nature of exponentials, agrees, and by the fortieth square, the king has to 
order a million million grains of rice from his storerooms, thus depleting his 
entire supply. “Exponential increase is deceptive,” the authors conclude, “be-
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cause it generates immense numbers very quickly.” The point is that the ex-
ponential growth of the human population, which may lead to exponential 
increases in environmental degradation and require exponential increases in 
food production, could be, as the Erhlichs warn, a ticking time bomb. 
 Both books drew from earlier warnings based on the same basic rea-
soning. Although the idea of a “Malthusian catastrophe” had fallen out of fa-
vor—the overwhelming concern was depopulation rather than overpopula-
tion—it was revived after WWII in “neo-Malthusian” fashion by environ-
mental conservationists like Fairfield Osborne and William Vogt, both of 
whom published books in 1948: Our Plundered Planet and Road to Survival, 
respectively. Indeed, the science journalist Charles Mann has argued that 
Vogt—an American ecologist and ornithologist who saw capitalism as a root 
cause of environmental ruination—founded what has been dubbed apocalyp-
tic environmentalism, which refers to “the belief that unless humankind dras-
tically reduces consumption and limits population, it will ravage global 
ecosystems.”  These early pioneering works left the door ajar for the hus65 -
band-and-wife Ehrlich team (whose book was published the same year that 
Vogt died) and the Club of Rome, whose dire prognostications were not un-
reasonable given the rapid growth of the global human population at the 
time. 
 What prevented a Malthusian catastrophe was the so-called “Green 
Revolution,” which took off right around the time these books were pub-
lished. Indeed, the Nobel laureate and “Father of the Green Revolution,” 
Norman Borlaug—who, as it happens, met Vogt once; they argued and never 
spoke again—has been described as saving more than 1 billion people from 
starving to death. Yet the inadvertent side-effects of using chemical fertilizers 
and agro-chemicals has caused even worse environmental outcomes, such as 
the loss of biodiversity and massive “dead zones” throughout the world’s 
oceans in which almost no wriggling marine life can survive. Just consider 
that, according to the 2020 Living Planet Report, the global population of 
wild vertebrates—mammals, birds, reptiles, fish, amphibians, and so on—de-
clined by a staggering 68 percent between 1970 and 2016, with 8 percent of 
this happening between 2014 and 2016. It was, in fact, the narrowing of agri-
cultural biodiversity that led to the establishment of various “seed vaults” 
around the world that store and protect seeds to ensure the preservation of 
genetic diversity in case of a global crisis. The most famous of these vaults is 
the Svalbard Global Seed Vault, also dubbed the “Doomsday Vault,” on the 
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snowy Norwegian island of Spitsbergen, which was built in 2008 as a “fail-
safe” in case of disaster. Yet in a frighteningly ominous “sign of the times,” as 
it were, the vault flooded in 2017 due to melting permafrost caused by cli-
mate change. The point is that while the particular warnings of The Popula-
tion Bomb and similar publications did not come true, the basic fears of envi-
ronmental catastrophe that they embodied have indeed been tragically real-
ized. 

THE POWERFUL THEME OF CONTAMINATION 

 So, while some scientists were busy investigating the scope of radioac-
tive fallout, the effects of nuclear explosions on the ozone, and (later) the 
consequences of massive firestorms, other scientists were focused on synthet-
ic chemicals, climate change, and overpopulation. There was, in fact, a con-
nection between these two categories of risk, at least at the beginning: both 
initially arose from fears of contamination.  This is a prominent cultural mo66 -
tif that stretches back into our deep ancestral past—people have always been 
anxious about their minds, bodies, or surroundings being exposed to some 
pollutant, whether physical or spiritual in nature. For example, when Adam 
and Eve ate the forbidden fruit from the “tree of knowledge of good and evil,” 
they became contaminated with sin. The Zoroastrians have traditionally 
placed the bodies of the dead in “Towers of Silence,” also known as 
“Dakhma,” where they are picked apart by vultures. This is done to prevent 
death—specifically a demon thought to enter the body at the transitional 
moment—from contaminating the earth. And so on. Hence, Carson was tap-
ping into this powerful idea when she wrote that 

the most alarming of all man’s assaults upon the environment is 
the contamination of air, earth, rivers, and sea with dangerous 
and even lethal materials. This pollution is for the most part ir-
recoverable; the chain of evil it initiates not only in the world 
that must support life but in living tissues is for the most part 
irreversible. In this now universal contamination of the envi-
ronment, chemicals are the sinister and little-recognized part-
ners of radiation in changing the very nature of the world—the 
very nature of its life. Strontium 90, released through nuclear 
explosions into the air, comes to earth in rain or drifts down as 
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fallout, lodges in soil, enters into the grass or corn or wheat 
grown there, and in time takes up its abode in the bones of a 
human being, there to remain until his death. 

Shifting the focus from radioactive fallout to insecticides, she then added that 

chemicals sprayed on croplands or forests or gardens [similarly] 
lie long in soil, entering into living organisms, passing from one 
to another in a chain of poisoning and death. Or they pass mys-
teriously by underground streams until they emerge and, 
through the alchemy of air and sunlight, combine into new 
forms that kill vegetation, sicken cattle, and work unknown 
harm on those who drink from once pure wells. 

Humanity was, therefore, primed to react strongly, and emotionally, to such 
claims. Indeed, the Castle Bravo test played a critical role in getting the US 
and Soviet Union to sign the Partial Test Ban Treaty in 1963, which prohibit-
ed above-ground nuclear tests. Prior to 1954, only about 20 percent of the 
American public supported a test ban, but by 1957 the number had risen to 
63 percent, thus pressuring both governments to stop polluting Earth with 
radiation. And Carson’s book resulted in the US Toxic Substances Control 
Act of 1976, which either banned or severely restricted all the chemicals—six 
in total—that were singled-out by Carson in her book. “It’s impossible,” the 
American journalist Bill Moyers declared in 2007, “to do justice today to 
Rachel Carson’s impact.” Yet another connection had been expressed even 
earlier by Vogt: the continued degradation of environmental systems—the 
loss of Earth’s “carrying capacity”—will make war almost inevitable. In his 
words: “There is little probability that mankind can long escape the searing 
downpour of war’s death from the skies” if the ecosystem collapses. And 
when this happens, he claimed, “it is probable that at least three-quarters of 
the human race will be wiped out.” 

EARLY WORRIES ABOUT OTHER KILL MECHANISMS 

 These were the two most prominent threats to humanity recognized 
during this period, linked by the common theme of contamination, but they 
were not the only ones that made bleeps on the radar of worried scientists 
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and philosophers. A handful of forward-looking intellectuals also began to 
seriously worry about the potential dangers posed by anthropogenic phe-
nomena like high-powered physics experiments, biological warfare, bioter-
rorism, nanotechnology, and artificial intelligence, although it was not until 
the late 1990s and early 2000s that some of these “emerging” rather than “ex-
isting” risks took centerstage in our thinking about the survival prospects of 
humanity not just presently, but in the coming centuries. For now, let’s take a 
quick tour of these newly identified threats looming ominously on the tem-
poral horizon, beginning with the startling possibility of a world-destroying 
physics disaster. This was first voiced during the 1970s, although over time 
multiple distinct scenarios have been outlined. By far the most radically 
apocalyptic involves the “nucleation” of what physicists call a “vacuum 
bubble.” The idea is that our universe might be in a false vacuum state, which 
in quantum field theory (developed mostly during the 1940s and 1950s) 
means that the universe is not entirely stable but metastable. If this is in fact 
the case, then smashing together heavy ions at nearly the speed of light could 
suddenly tip the universe into a more stable true vacuum state, thus creating 
a “bubble” of total destruction that would expand outwards in all directions 
at the speed of light and obliterate everything that it comes into contact with. 
As the theoretical physicists Sidney Coleman and Frank De Luccia wrote in 
1980, this would constitute “the ultimate ecological catastrophe.” Today, 
physicists believe that the probability of this outcome is extremely low, and 
we have every reason to believe them. But then again, no physicists in 1954 
expected the Castle Bravo test to be as powerful as it was. Science is a fallible 
and hence self-correcting process, a deeply unsettling fact when the potential 
flaws of current theories could quite literally destroy the entire visible uni-
verse. 

BIOLOGICAL WARFARE 

 As for biological warfare, there is a long and terrifying history of peo-
ple weaponizing deadly germs to sicken their enemies in the fog of war. For 
example, the Mongols gathered the bodies of people who had died from the 
plague and catapulted them over the walls of Kaffa, a city located on the coast 
of the Black Sea in Crimea, and there is some reason to believe that this may 
have introduced the plague to Europe and thus initiated the Black Death 
pandemic that killed up to 60 percent of Europe’s population. 
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 But the development of modern microbiology and bacteriology by sci-
entists like Louis Pasteur and Robert Koch in the nineteenth century “offered 
new prospects for those interested in biological weapons because it allowed 
agents to be chosen and designed on a rational basis.” Indeed, a number of 
pathogenic agents were used during the first and second world wars, includ-
ing Bacillus antracis (which causes Anthrax), Vibrio cholerae (which causes 
Cholera), and Rickettsia prowazekii (which causes Typhus). The result was a 
growing suspicion that biological warfare could become so deadly that it 
threatens the very existence of humanity, a possibility that rattled our protag-
onist Russell with a good dose of existential trepidation, as he expressed to 
Einstein in a letter composed the same year as their manifesto. “Although the 
H-bomb occupies the centre of attention,” he wrote, “it does not exhaust the 
destructive possibilities of science, and it is probable that the dangers of bac-
teriological warfare may before long become just as great.” The following 
decade, in 1969, molecular biologist Joshua Lederberg, who won the Nobel 
Prize when he was only 33 years old for discovering that bacteria can ex-
change DNA with each other, made a statement before the Subcommittee on 
National Security Policy and Scientific Developments, a subcommittee of the 
House of Representatives’ Committee on Foreign Affairs, that was titled “Bio-
logical Warfare and the Extinction of Man.” It began with the declaration that 
“as a scientist I am profoundly concerned about the continued involvement 
of the United States and other nations in the development of biological war-
fare. This process puts the very future of human life on Earth in serious 
peril.” He continued: 

Whatever pride I might wish to take in the eventual human 
benefits that may arise from my own research is turned into 
ashes by the application of this kind of scientific insight for 
the engineering of biological warfare agents. … We simply have 
no way of assuring ourselves that a bacterial warfare develop-
ment activity will not eventually seed a catastrophic world-wide 
epidemic that ignores national boundaries. … Unless we learn 
to apply our common energies against the common enemies of 
all mankind, we are foolish and arrogant to doubt that history 
will record “Black Death II,” and more. 

NANOTECHNOLOGY 
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 Exactly ten years before this statement, Richard Feynman, a quirky 
Nobel laureate who worked on the Manhattan Project and witnessed the first 
atomic bomb detonation—once described by his physicist friend Freeman 
Dyson as “half genius and half buffoon”—gave a famous 1959 lecture titled 
“There’s Plenty of Room at the Bottom: An Invitation to Enter a New Field of 
Physics.” In it, he discussed the possibility of creating tiny machines, now 
called nanobots, that could perform a variety of tasks such as “manufacture 
… small elements for computers in completely automatic factories,” now 
called nanofactories. They could also have biomedical applications. As Feyn-
man told his audience, elaborating on an idea from a colleague of his, 

although it is a very wild idea, it would be interesting in surgery 
if you could swallow the surgeon. You put the mechanical sur-
geon inside the blood vessel and it goes into the heart and 
“looks” around. … It finds out which valve is the faulty one and 
takes a little knife and slices it out. Other small machines might 
be permanently incorporated in the body to assist some inade-
quately-functioning organ. 

Yet this proposal to investigate the possibility of building nano-scale pro-
grammable machines was almost entirely ignored until the 1980s. Of note 
was a groundbreaking 1986 book by the engineer and futurist Eric Drexler 
titled Engines of Creation: The Coming Era of Nanotechnology.  It explored 67

the scientific plausibility of building macroscopic products by moving single 
atoms or molecules at a time—that is, of manufacturing products with abso-
lute atomic precision. This means that, for example, if two computers were 
made using this technique, not only would they look identical to the human 
eye but if one were to zoom-in to the atomic level, one would find their con-
stituent atomic particles in the exact same places, too. 
 What is most relevant to the present discussion is that Drexler also in-
troduced a completely novel anthropogenic risk scenario, namely, that 
nanobots could convert organic matter into copies of themselves, resulting in 
an exponential explosion of self-replicating nanobots and the total destruc-
tion of the entire biosphere. He called this the “gray goo” scenario, although 
as Bill Joy, discussed below in chapter 6, later observed, the resulting “masses 
of uncontrolled replicators need not be gray or gooey.” This scenario quickly 
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captured the imagination of futurists, and indeed it inspired numerous sci-
ence fiction novels such as Alastair Reynold’s Century Rain, in which an al-
ternate Earth is made completely uninhabitable 300 years in the future due to 
what he termed a “Nanocaust.” The possibility of nanobots run amok has also 
galvanized some eco-terrorist groups like Individuals Tending to the Wild 
(or Savagery), which has specifically targeted nanotechnologists over worries 
about an accidental gray goo catastrophe. 

ARTIFICIAL INTELLIGENCE 

 Another risk to human survival that gained the first serious attention 
during this period was artificial intelligence (AI)—in particular, machine (or 
artificial) superintelligence, which is defined as an algorithm whose general 
intellectual abilities far exceed those of any possible human being. To be sure, 
intellectuals had warned about machines, robots, computers, and AIs taking 
over the world at least since the nineteenth century, going back to the English 
novelist Samuel Butler’s 1863 article “Darwin Among the Machines.” Butler—
a fierce critic of Charles Darwin, who he believed had more or less plagia-
rized his ideas from earlier evolutionists, including his own grandfather 
Erasmus Darwin—speculated that, in his words: “We are ourselves creating 
our own successors; … In the course of ages we shall find ourselves the infe-
rior race. … the time will come when the machines will hold the real su-
premacy over the world and its inhabitants.” Similarly, the Czech playwright 
Karel Čapek’s 1920 science fiction play R.U.R. describes a rebellion of 
“robots,” a term he coined, which ends with the near-extinction of humanity. 
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 But it was a series of breakthroughs in computer technology that led 
theorists in the twentieth century to take seriously the idea that our computa-
tional creations—in particular, AI rather than humanoid robots—could 
someday exceed our intelligence and dominate humanity. For example, Alan 
Turing—a brilliant computer scientist who tragically committed suicide after 
being forced by the UK government to take a synthetic estrogen because he 
was gay—wrote in 1951 that “it seems probable that once the machine think-
ing method has started, it would not take long to outstrip our feeble powers. 
… At some stage therefore we should have to expect the machines to take 
control.” The following decade, in 1965, the British mathematician I.J. Good 
suggested that, since designing intelligent machines is an intellectual activity, 
once machines reach a certain level of intelligence, they could begin design-
ing even more intelligent machines; these could then design even more intel-
ligent machines, and so on. The result of this positive feedback loop could be 
an “intelligence explosion,” whereby superintelligent machines appear quite 
suddenly via the process of what is now called recursive self-improvement. 
Good was also among the first to suggest that the outcome of an intelligence 
explosion could very well be binary: that is, it will likely result in either vast 
improvements to the world or total human annihilation, and hence be either 
the very best or the very worst thing to ever happen to our species. As he 
made the point, “whether this will lead to Utopia or to the extermination of 
the human race will depend on how the problem is handled by the 
machines.” 
 As the final chapter of Part I will explore, these incipient fears were de-
veloped into sophisticated theories about how AI—not to mention engi-
neered pandemics and nanotechnology—could bring about our extinction, 
and why we should worry about this occurring within the next century. In-
deed, many scholars (myself included) currently believe that the number one 
known threat to human survival in the long run is machine superintelligence, 
although there are plenty of more immediate threats that could very well tip 
the balance. 

DOOM TOMORROW? 

 The point is that the decades following the end of WWII witnessed the 
emergence of not just one, two, or three novel risks to our continued exis-
tence on planet Earth but a whole constellation. In the blink of an historical 
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eye, we transitioned from entertaining vague worries about huge boiler ex-
plosions and another world war ending with the slaughter of every last sol-
dier to staring dumbfounded at the rapidly expanding swarm of anthro-
pogenic threats. It was no longer “doom later, sometime” but “doom soon, 
maybe tomorrow.” As the contemporary existential risk scholar Anders 
Sandberg makes this point, “in the 20th century the threat of nuclear 
weapons … and environmental degradation made existential risk even more 
salient, but moved the focus toward anthropogenic risks. Now the risks were 
experienced as real, direct, and something that could happen within one’s 
lifetime.” Not only, then, was the universe eventually going to commit homi-
cide by rendering human life impossible in the long run, but Homo sapiens—
the self-described “wise man”—had acquired an arsenal of technological 
tools that made suicide possible in the near term. 
 Consequently, the existential mood that arose in this new “era of an-
thropogenic apocalypse” went far beyond the unsettling sense of vulnerabili-
ty that defined the previous one. It was instead marked by intense feelings of 
impending doom, especially during the height of the Cold War. As the bio-
physicist John Platt declared in a 1964 talk, published the following year in 
the journal Science, 

at the present time we are near the edge of the precipice. Every 
year or two there is some major international crisis where there 
is a serious probability of an “accident” that could trigger a nu-
clear war and escalate into nuclear catastrophe for the world. 
Korea, Suez, Berlin, Quemoy, Cuba, Vietnam. … Next time it 
may be a nuclear terrorist or a suicidal maniac or just a junior 
officer beyond control. … As a result, some have estimated that 
our “half-life” under these circumstances—that is, the probable 
number of years before these repeated confrontations add up to 
a 50-50 chance of destroying the human race forever—may be 
only about 10 to 20 years. 

Along similar lines, Feynman reflected on his thoughts after WWII during a 
1980 lecture at the University of California, Santa Barbara, telling his audi-
ence: 
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I’d sat in a restaurant in New York, for example, and I looked out 
at the buildings and how far away, I would think, you know, how 
much the radius of the Hiroshima bomb damage was and so 
forth. How far down there was down to 34th Street? All those 
buildings, all smashed and so on. And I got a very strange feel-
ing. I would go along and I would see people building a bridge. 
Or they’d be making a new road, and I thought, they’re crazy, 
they just don’t understand, they don’t understand. Why are they 
making new things, it’s so useless?  

This dejecting sense of terror was widespread. For example, a survey con-
ducted after the 1962 Cuban Missile Crisis (which President John F. Kennedy 
later claimed had a 1/3 to 1/2 chance of leading to an all-out nuclear war) 
found that 40 percent of adolescents experienced a “great deal” of anxiety 
about the possibility of war.  Another that asked schoolchildren about the 68

world in ten years reported that more than two-thirds mentioned war, “often 
in terms of somber helplessness.”  Some children, in 1987, even tried to 69

meet with Ronald Reagan and Mikhail Gorbachev to give them 1,000 of the 
230,000 letters collected the previous two years by youngsters in thirty-one 
different countries. As one of the letters from a girl in Germany read, “We 
want to be so old like Mr. Reagan and Mr. Gorbachev.” Several years earlier, 
Parade had received some 50,000 responses to Sagan’s 1983 article on the nu-
clear winter hypothesis. Referencing Reagan, one from a person in Chicago 
stated, “Surely you do not think of yourselves as the murderers of small chil-
dren. But that you are, if you cannot halt this nuclear madness.” Another 
from a junior high school student stated: “My friends are scared. Sometimes 
they think—Will we wake up to see the world tomorrow?,” to which was 
added: “P.S. Please don’t make a dumb move.” 
 Apocalyptic anxiety also infected the arts, which, as a psychologist at 
the time put it, came to “express the despair of a humanity that no longer be-
lieves in its own future.” Plenty of novelists and screenwriters wove together 
stories of nuclear tragedy—I have already mentioned the film, considered 
one of the best comedies of all time, Dr. Strangelove—although others found 
the topic so dreadful that they were unable to pick up a pen and write about 
it. For example, the British novelist John Braine reported in an article titled 
“People Kill People” that writing novels about thermonuclear bombs “fright-
ens me too much ... whenever I think about the H-bomb, I can only give way 
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to despair, which is to say that I can only stop thinking of it.” And the Ameri-
can actor John Cassavetes, who starred in the box-office hit The Dirty Dozen 
(1967), admitted that, “frankly, the very thought of atomic warfare … threat-
ens to throw me into a panic.”  As a joke that became widely known among 70

the Soviets in the 1950s and 1960s expressed this pervasive feeling of existen-
tial disquietude. 

Question: What should you do in case of a nuclear attack? 
Answer: Get a shovel and a sheet, and walk slowly ... to the 
nearest cemetery. 
Follow-up: Why slowly? 
Answer: You mustn’t start a panic. 

The unfathomable terror of a nuclear holocaust has even led some historians 
to argue that the end of WWII changed our very notion of the meaning of 
death. As Weart writes, “what use was anything when a crazy accident could 
wipe out not only oneself but one’s progeny, the memory of one’s lifework, 
indeed everything human, perhaps all the natural world?” This was the heart 
of the present existential mood: humanity is teetering on the edge of total 
self-annihilation. To quote the Hungarian-British journalist Arthur Koestler, 
writing in 1967, “it is as if a gang of delinquent children had been locked in a 
room filled with inflammable material, and provided with match-boxes-ac-
companied by the warning not to use them.” Even worse, if a nuclear holo-
caust does not destroy civilization, then pollution, climate change, gray goo, 
or some other blundering human misstep just might finish the job. 

THE NEW SOCIETY OF RISK 

 Consequently, some social theorists began to reconceptualize the na-
ture of modern societies living in the shadow of threats that have become 
spatiotemporally global (affecting everyone everywhere on the planet) and 
pangenerational (affecting not just current people but all possible future gen-
erations). A notable example of this comes from the German sociologist Ul-
rich Beck’s 1986 book Risk Society: Towards a New Modernity. Writing in 
West Germany during the Cold War, Beck argued that “in advanced moder-
nity the social production of wealth is systematically accompanied by the so-
cial production of risks.” Of course, individuals, tribes, and nations have al-
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ways encountered uncertain dangerous phenomena—“life is risky,” as the 
cliche goes. But Beck recognized that the sort of risks facing societies at the 
time were different in essence from those that stalked us in the past. As he put 
the point, 

risks are not an invention of modernity. Anyone who set out to 
discover new countries and continents—like Columbus—cer-
tainly accepted “risks.” But these were personal risks, not global 
dangers like those that arise for all of humanity from nuclear fis-
sion or the storage of radioactive waste. In that earlier period, 
the word “risk” had a note of bravery and adventure, not the 
threat of self-destruction of all life on Earth. 

Indeed, Beck argued that the risks facing societies today are not just “global-
ized” but uniquely political in nature. “What was until now,” he wrote, “con-
sidered unpolitical becomes political—the elimination of the causes in the in-
dustrialization process itself.” What he means is that while industry has re-
duced scarcity, this has come at the cost of exposing humanity—indeed the 
entire blossoming biosphere—to novel kinds of increasingly dire threats. 
Consequently, as he put it, the new “risk society is a catastrophic society. In it 
the exceptional condition threatens to become the norm.” Beck’s book quick-
ly became “one of the most influential European works of social analysis in 
the late twentieth century,” and had an outsized impact on social scientific 
thinking about how to ensure that risk societies can remain safe, which Beck 
identifies as the fundamental issue facing the world toward the end of the 
twentieth century. 

THE LATE GREAT PLANET EARTH 

 Once again, absolutely critical to this shift was the further dissolution 
of religion’s monopoly on thoughts about the space of futurological possibili-
ty. Without a secular existential hermeneutics, the dangers posed by the new 
constellation of threats would not have been interpreted as endangering our 
collective survival on Earth. Indeed, many religious people at the time simply 
integrated these phenomena into their preferred eschatological narratives. 
(As the country music duo the Buchanan Brothers sang in 1946, referencing 
the “sins” of Hiroshima and Nagasaki, “You’re working with the power of 
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God’s holy hand. Atomic power! Atomic power! It was given by the mighty 
hand of God!”) The result was not only a general dismissal of naturalistic 
worries about human annihilation by evangelical Christians, but in some 
cases the prospect of a violent “end to the world” was anticipated with a de-
gree of apocalyptic enthusiasm, since the world’s end means the beginning of 
eternal paradise with God. For example, Weart notes that 

some fundamentalist Christians [after WWII] began to speak of 
true apocalypse. Atomic bombs, they announced, proved that 
the day foretold in biblical revelation was at hand. There had al-
ways been people at the margins of society preparing for Ar-
mageddon, but from 1945 on the most sober leaders, from pres-
idents to popes, spoke in language that could evoke such 
thoughts. … [A]tomic bombs made a bridge across which apoc-
alyptic fantasies, marching from their refuge among fringe 
groups, invaded all of society. 

Reagan himself, while he was Governor of California, declared during a 1971 
dinner that 

for the first time ever, everything is in place for the battle of 
Armageddon and the second coming of Christ. … It can’t be 
long now. Ezekiel says that fire and brimstone will be rained 
upon the enemies of God’s people. That must mean that they’ll 
be destroyed by nuclear weapons. They exist now, and they nev-
er did in the past. 

He later averred in a 1980 television interview that “we may be the genera-
tion that sees Armageddon.” Along similar lines, the Christian apocalypticist 
Hal Lindsay published a book titled The Late Great Planet Earth in 1970—it 
was in fact the best-selling “non-fiction” book of the entire decade—in which 
nuclear weapons play a central role. The same goes for another hugely suc-
cessful book on the topic, 88 Reasons Why the Rapture Will Be in 1988 by the 
former NASA engineer Edgar Whisenant, of which 4.5 million copies were 
sold. As Whisenant wrote with the nuclear winter hypothesis in mind: 
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Matt. 24:3-8 speaks of wars, famines, and earthquakes in the 
end-time. There have always been wars, but none like those of 
the 20th century. … With the advent of nuclear weapons, a fu-
ture world war would be catastrophic. We are on a collision 
course, and the world will see nuclear war on sunset October 3, 
1988. This is probably the reason that Jesus stated in Matt. 24:22; 
“… except those days should be shortened, there should be no 
flesh saved …” 

“Only if the Bible is in error,” Whisenant declared upon the book’s release, 
“am I wrong.” Hence, rather than threatening to bring about our extinction, 
nuclear weapons were viewed with eager curiosity through the reality-bend-
ing lens of religious ideology—especially the interpretive framework of dis-
pensationalist premillennialism—as the exciting fulfillment of prophetic scrip-
ture. In fact, some Christian apocalypticists have even begun to see certain 
emerging technologies as “signs of the times.” For example, several believers 
have argued that the Antichrist, or “beast,” could either take the form of a 
machine superintelligence or use machine superintelligence to acquire politi-
cal power, as prophesied. As one argues, “the beast is a global superintelli-
gence arising from humanity.” Another explicitly cites Nick Bostrom’s 2014 
bestseller Superintelligence: Paths, Dangers, Strategies, writing that  

scripture has long foretold that the birth of AI will at first be 
lauded as awe-striking and wondrous. … People will extol its 
virtues as representing the pinnacle of humanity’s genius. … 
[But] when the Antichrist calls for the death of the so-called in-
surgent believers, the AI will have all the information needed to 
exact the great purge that will be considered necessary to rid 
humanity of its dissidents, and unify it once and for all. Sudden-
ly, the dragon will emerge, and no minority report will be con-
sidered. 

Given the ease with which new threats become characters in the eschatologi-
cal dramas foretold in holy scripture, it is thus unsurprising that many of the 
thought-leaders mentioned above—Russell, Oppenheimer, Sagan, Ehrlich, 
Carson, Leslie, and Rees—were notably irreligious. Sagan himself was an out-
spoken atheist who spent a good portion of his career warning about the 
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epistemological hazards of faith-based belief. Whereas the battles between 
religion and science during the previous periods were over scientific ideas, 
the new battle was over something much more important: our very existence 
on what Sagan poetically called, after seeing a picture of Earth taken by the 
Voyager 1 space probe in 1990, our “pale blue dot.” 
 But the twentieth century, especially the second half, was a time of 
atheistic upheaval. It witnessed the fulfillment of Frederich Nietzsche’s fa-
mous declaration, first made in his book The Gay Science, that “God is dead.” 
This was published in 1882, but according to the theologian Gavin Hyman it 
was prematurely asserted by this mustachioed iconoclast. It was not really 
until the 1960s, which we can call (borrowing a term from the German the-
ologian Gerhart Ebeling) the “Age of Atheism,” that religion began a rapid 
descent in Western popularity.  The cause of this decline is more complex 71

than the explanation for growing disbelief during the nineteenth century: 
biblical criticism, moral considerations, and new scientific breakthroughs. 
Scholars point to factors like Marxism, second-wave feminism, the hippy 
counterculture, immigration from Latin America and Asia, multiculturalism, 
the Civil Rights movement, and quasi-atheistic belief systems imported from 
the East like Buddhism. These conspired together to enact a brutal assault on 
Christianity from multiple sides. Never before had citizens of the Western 
world been so sure that the universe was not created by a supernatural deity 
of some sort. Never before had the intelligentsia been so convinced that hu-
manity’s future was not pre-written by a divine author in the sky, outlined 
most notably in the apocalypses of Daniel and Revelation, but being written 
by scientists, the electorate, and our political leaders in real time. We are 
alone in the universe, not just in the sense that there may be no other intelli-
gent beings on habitable exoplanets revolving around slow-dying suns like 
our own, but because there is no supernatural being outside the universe 
looking down on us with loving, lachrymose eyes. And never before had we 
been so close to the cliff-edge of extinction, posed to push ourselves over.  72
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CHAPTER 5: MOTHER NATURE WANTS TO KILL US 

Life on this earth has often been disturbed by dreadful events. Innumerable liv-
ing creatures have been victims of these catastrophes.—Georges Cuvier 

One of the most striking changes in our ideas about the history of life has been 
acceptance of the theory that the process has been interrupted from time to time 

by mass extinctions.—Peter Bowler 

The picture is pretty bleak, gentlemen. … The world’s climates are changing, the 
mammals are taking over, and we all have a brain about the size of a walnut.—

anonymous dinosaur in a Gary Larson cartoon 

MORE ON COMETS 

 So far we have discussed only one natural threat that the scientific 
community as a whole accepted as real: entropy. Just as many people, in my 
discussions over the years, are surprised to discover that it was not until 
Georges Cuvier that scientists believed species could go extinct, so too are 
folks often incredulous that hardly anyone thought sudden natural catastro-
phes could cause mass extinctions until the early 1990s—just three decades 
ago. For nearly the entire Cold War era, while people on both sides of the 
“Iron Curtain,” as Winston Churchill called it, were fretting over nuclear 
weapons, environmental degradation, and other newly created anthro-
pogenic risks, almost no credible scientist believed that large asteroids could 
dash through the sky and annihilate the human species. Mother Nature may 
ultimately have it in for humanity, but she is not trying to murder her chil-
dren in the near term. 
 There had been occasional squeaks throughout history about large-
scale natural disasters caused by cometary impacts, as discussed in chapter 2. 
The Satanic School libertine and Romantic poet, Lord Byron, contended that 
comets had decimated earlier species of intelligent earthlings, and Edmund 
Halley thought the Caspian Sea had an extraterrestrial origin. Comets also 
played a central role in Comte de Buffon’s hypothesis of Earth’s formation, 
according to which our planet is a “dying ember” from the sun after a comet 
slammed into the sun and threw off a giant fragment that became Earth. Lat-
er, in 1823, the German linguist J.G. Radlof proposed that a comet had struck 
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a large planet that once existed between Mars and Jupiter, causing it to shat-
ter. One of the resulting pieces then hurtled through the solar system and 
collided with Earth. He believed that this astronomical catastrophe inspired 
ancient mythological tales of “celestial battles.”  Furthermore, a figure whose 73

life story has largely been lost in the mists of history, David Milne, won the 
1828 Edinburgh University astronomy prize for his fascinating “Essay on 
Comets.” In it, Milne argued that “the masses of comets are usually small,” 
but 

if a comet, moving with the prodigious velocity which it ac-
quires near its perihelion, should chance to strike a planet, as for 
instance the Earth, then … the consequences would be truly 
disastrous. … The waters of the ocean … would sweep over the 
face of the globe … Whole species of plants and animals, exist-
ing in different quarters of the Earth, would, by this cataclysm, 
be at once overwhelmed and annihilated. 

CATASTROPHISM 

 The early nineteenth century also coincided with the rise of a more 
general theory of Earth’s natural past—perhaps better described as an inter-
pretive framework—that the English polymath William Whewell called cata-
strophism. (Incidentally, Whewell also coined the terms “uniformitarianism,” 
“linguistics,” “physics,” and—in 1833—“scientist.”) This was the view that ge-
ological (and therefore biological) history has been punctuated by sudden, 
violent, sometimes global catastrophes, a word that literally means “to turn 
upside down.”) Cuvier was, in fact, one of the leading catastrophists, al-
though he identified the mechanism of upheaval to be rapid alterations in sea 
level rather than cometary impacts, or something of the sort. On this ac-
count, the oceans have on multiple occasions quickly risen, thus destroying 
whole genres of terrestrial species, after which they have retreated just as fast, 
causing a second mass extinction of marine creatures. As Cuvier describes 
this process in his 1813 book Essay on the Theory of the Earth (to quote him 
at length): 

The breaking to pieces, the raising up and overturning of the 
older strata, leave no doubt upon the mind that they have been 
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reduced to the state in which we now see them, by the action of 
sudden and violent causes; and even the force of the motions 
excited in the mass of waters, is still attested by the heaps of de-
bris and rounded pebbles which are in many places interposed 
between the solid strata. Life, therefore, has often been dis-
turbed on this Earth by terrible events. Numberless living beings 
have been the victims of these catastrophes; some, which inhab-
ited the dry land, have been swallowed up by inundations; oth-
ers, which peopled the waters, have been laid dry, from the bot-
tom of the sea having been suddenly raised; their very races 
have been extinguished forever, and have left no other memorial 
of their existence than some fragments, which the naturalist can 
scarcely recognize. 

In the aftermath of such disasters, a squirming array of new species would 
then emerge and repopulate the wounded planet. Although Cuvier, a lifelong 
Protestant, never associated any of these floods with the biblical story of 
Noah and the ark, other catastrophists did. For example, the geologist Rev. 
William Buckland believed that, of the many floods that had ravaged Earth in 
the past, the most recent was the Great Deluge. In fact, one reason the cata-
strophist theory appealed to people in the nineteenth century, before the rise 
of secularism as discussed in chapter 3, was its cozy compatibility with the 
Judeo-Christian worldview, according to which those six magical days of cre-
ation unfolded only a few thousand years ago. (Recall James Ussher’s famous 
calculation that Yahweh declared—to whom it is not exactly clear—“Let there 
be light” in 4004 BCE.) Since catastrophes can change geological conditions 
relatively quickly, Earth’s natural history can be condensed to fit this timeline. 
There was a sense in which, to borrow a term from the American writer John 
McPhee, the Western tradition had not yet discovered “Deep Time,” at least 
not with respect to Earth itself. 

HUTTON AND LYELL 

 By 1800, though, the field of geology had established to its satisfaction 
that the earth must be far older than many in the eighteenth century main-
tained. Consequently, an alternative theory of Earth’s history emerged in the 
marketplace of ideas: uniformitarianism. This had its roots in a 1785 book ti-
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tled Theory of the Earth by James Hutton, a Scottish naturalist often dubbed 
the “Father of Geology.” But it was not until the geologist and friend-of-Dar-
win, Charles Lyell, published Principles of Geology in 1830 that uniformitari-
anism became the dominant paradigm within the Earth sciences. Indeed, as 
we will see, it remained the only game in town for more than a century and a 
half. Although uniformitarianism bundles together a number of distinct 
ideas, the central thrust was that, in slogan form, “the present is the key to 
the past.” This means that if scientists do not observe a physical process oc-
curring in the contemporary world, they are not justified in claiming that it 
happened in the past. Thus, since we do not see the kind of sudden, violent, 
global-scale natural disasters posited by the catastrophists in operation today, 
there is no scientific basis for explaining geological features in terms of such 
events. From the uniformitarian perspective, catastrophist explanations are 
too facile: whenever something lacks a good explanation, they simply declare 
“Well then it must have been caused by some type of rare world-altering 
event of which we have no direct experience.” Or as Darwin, a diehard uni-
formitarian, put the point in the Origin with a pinch of sardonic mockery: 
“So profound is our ignorance, and so high our presumption, that we marvel 
when we hear of the extinction of an organic being; and as we do not see the 
cause, we invoke cataclysms to desolate the world!” 
 Another central idea was that Earth is extremely old. As Hutton, who 
argued for a cyclical, gradualistic model of geological change, closed his 1788 
treatise: 
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If the succession of worlds is established in the system of nature, 
it is in vain to look for anything higher in the origin of the earth. 
The result, therefore, of our present enquiry is, that we find no 
vestige of a beginning—no prospect of an end. 

According to the standard account of science textbooks, it was these words, 
popularized by Lyell in the early nineteenth century, that introduced the no-
tion of Deep Time within geology. Some scholars have even argued that this 
new understanding of Earth’s development and age was no less groundbreak-
ing than the Copernican and Darwinian revolutions—the first dethroned 
humanity from the center of the universe, the second demolished the onto-
logical gap between humans and all other creatures. Because of the Hutton-
ian view, our place in the universe once again shifted: Earth no longer ap-
peared to have been created just for humanity. Rather, it has existed for an 
indefinitely long time before us, and will persist for longer than our puny 
imaginations can conceive—another blow to our sense of cosmic specialness. 

THE MAKING OF A MYTH 

 According to Lyell, catastrophism was shoddy science because it was 
infected by religious beliefs based on faith rather than evidence. The unifor-
mitarian doctrine, in contrast, was founded on empirical observations made 
by geologists doing good field work. This is the narrative that emerged from 
Lyell’s writings and that influenced thoughts about geological theory for 
much of the field’s history. Lyell was a lawyer by training, and thus utilized 
his rhetorical skills in arguing his case. As the great biologist Stephen Jay 
Gould writes, referring to the legal documents that lawyers present in courts 
to establish an argument, 

Lyell built his own edifice with the most brilliant brief ever writ-
ten by a scientist. … [He] was a great writer, and much of his 
enormous success reflects his verbal skills—not mere felicity in 
choice of words, but an uncanny ability to formulate and devel-
op arguments, and to find apt analogies and metaphors for their 
support. 
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But Lyell’s claims about catastrophism versus uniformitarianism were quite 
misleading. In fact, latter encountered two significant scientific problems, 
one specific to the nineteenth century and another that persisted until its 
overthrow at the end of the twentieth century. Taking these in order: first, the 
notion that there is “no vestige of a beginning” was in direct tension with the 
two laws of thermodynamics (the first states that energy can be neither creat-
ed nor destroyed). These unambiguously imply that Earth is cooling down 
from a previously molten or gaseous state, which some scientists at the time, 
following Immanuel Kant’s “nebular hypothesis,” believed was caused by fric-
tion when Earth formed in the solar nebula. Hence, Lord Kelvin himself be-
came increasingly irritated by geology’s insistence on indefinite timespans. 
According to his calculations, Earth could not be older than about 100 mil-
lion years, much longer than the biblical timeline founded on the “Mosaic 
chronology” but still shorter than uniformitarians maintained. To quote—of 
all people—the author of classics like Adventures of Huckleberry Finn, Mark 
Twain, whose copious witticisms still tickle the brains of readers today: 

It takes a long time to prepare a world for man, such a thing is 
not done in a day. Some of the great scientists, carefully cipher-
ing the evidences furnished by geology, have arrived at the con-
viction that our world is prodigiously old, and they may be 
right, but Lord Kelvin is not of their opinion. He takes the cau-
tious, conservative view, in order to be on the safe side, and feels 
sure it is not so old as they think. As Lord Kelvin is the highest 
authority in science now living, I think we must yield to him 
and accept his view. He does not concede that the world is more 
than a hundred million years old. He believes it is that old, but 
not older. 

The uniformitarians were thus stuck between a central tenet of their theory 
and the best physics of the day, an uncomfortable situation that did not be-
leaguer the catastrophists. But this story has an unexpected twist: the best 
physics of the day was actually wrong—that is, in the sense of being incom-
plete rather than incorrect. What Kelvin missed is that Earth contains a sec-
ond source of energy in addition to the “primordial heat” left over from its 
formation: atomic energy, released by the natural alchemy of radioactive de-
cay. In brief, Earth’s interior contains radioactive elements like uranium, tho-
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rium, and potassium that generate heat when they undergo transmutation. 
This means that Earth could be much older than Kelvin had estimated—al-
though of course Kelvin cannot be criticized for not knowing what he could 
not have known (radioactivity was discovered in 1896). As it happens, 
Charles Darwin’s son, the astronomer George Darwin, discussed the implica-
tions of radioactivity for the age of the sun in a 1903 letter to Nature. “We 
have recently learnt the existence of another source of energy,” he wrote, “and 
that the amount of energy available is so great as to render it impossible to 
say how long the sun’s heat has already existed, or how long it will last in the 
future.” The point is that there were many decades when uniformitarianism, 
not catastrophism, was the more scientifically problematic theory; the myth-
weaving of Lyell’s pen shaped a story of scientific progress that did not reflect 
reality. 

THE FOSSIL RECORD WON’T SHUT UP 

 But there were other problems as well. For example, the fossil record 
clearly indicates that large numbers of species have died out over relatively 
short increments of time. With a stentorian boom, the paleontological evi-
dence screams “mass extinctions!” Yet the uniformitarian view is that, since 
global catastrophes do not occur, there have never been any mass extinctions 
either. The appearance of such events in the fossil record is nothing more 
than an artifact of its incompleteness. On this view, since fossilization is the 
exception rather than the rule, the surprising fact is not that we find many 
species suddenly disappearing at some stratigraphic layer but that we find 
any fossilized creatures in the first place. Evidence of absence is not, so to 
speak, evidence of absence. How then did species go extinct? Slowly and 
alone, according to Darwin. That is to say, Darwin argued in the Origin that 
“the complete extinction of the species of a group is generally a slower 
process than their production.” Species do not disappear suddenly, in a flash 
of geological time. Furthermore, the underlying cause of extinction is the 
Malthusian “struggle for existence” rather than great upheavals—hiccups of 
death interrupting calm stasis. This means that, since each species is engaged 
in its own struggle in a world of finite resources, there may be no connection 
of any sort between one extinction and another. As Elizabeth Kolbert puts it, 
“extinction is a lonely affair.” 
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 The crisis between data and theory only became more pressing over 
the 150 years during which uniformitarianism reigned supreme. The fossil 
record would not stop screaming—louder and louder. Consequently, paleon-
tologists were forced to devise increasingly tortuous explanations of why the 
accumulating body of evidence did not in fact support the claim that cata-
strophes and mass extinctions are real features of life’s history. Kolbert re-
counts these intellectual acrobatics as follows: 

Perhaps there had been some sort of “crisis” at the close of the 
Cretaceous [when the dinosaurs disappeared], but it had to have 
been a very slow crisis. Maybe the losses at the end of the period 
did constitute a “mass extinction.” But mass extinctions were not 
to be confused with “catastrophes.” 

OUTLIERS 

 Yet none of these woes prevented the uniformitarian paradigm from 
remaining dominant for most of the twentieth century. There were—because 
there always are—some dissidents who swam against the current. For exam-
ple, the American meteoriticist Harvey Nininger conjectured in a 1942 Popu-
lar Astronomy article that “asteroid impacts were responsible for geological 
boundary events and associated mass extinctions, controlling in part the evo-
lution of life on Earth.” A similar idea was proposed by Max Walker de 
Laubenfels, an American spongiologist, who conjectured that the dinosaurs 
might have perished because of intense heat created by a meteorite crashing 
into Earth. But despite the discovery of large Earth-crossing asteroids in the 
1930s, few believed that, as the biologist Trevor Palmer writes, celestial bod-
ies 

pose a physical threat to the Earth, as far as could be ascertained 
from two centuries of scientific observation. Although 200 years 
was not a long time in relation to the age of the Earth, the reas-
suring conclusions from this brief period could easily be extrap-
olated in view of the prevailing uniformitarian paradigm. 

But what about large craters on Earth and its natural satellite, the moon? 
Surely, one might think, these were evidence of major impact events. In fact, 
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scientists at the time believed them to result from terrestrial rather than ex-
traterrestrial phenomena. For example, one geologist argued that certain 
craters in the US “had been formed by the explosive release of gases from 
Earth.” It was not until around 1960 that scientists finally began to concede 
that the craters dotting Earth’s surface were caused by impact events.  74

 Others, such as the German paleontologist Otto Schindewolf, pro-
posed in 1954 that neighboring supernovae explosions could produce 
enough harmful radiation to kill off large numbers of species at once. (Inter-
estingly, he initially accepted the claim, defended by an Italian naturalist Gio-
vanni Battista Brocchi in 1814, that species, like individuals, have intrinsical-
ly limited “lifespans” and this is why they eventually disappear.) A handful of 
scientists embraced Schindewolf ’s intriguing conjecture, although a 1960 pa-
per titled “On Causes of Extinction of Large Groups of Organisms” by F. M. 
Dyssa and colleagues identified extreme vulcanism as the source of lethal ra-
diation (from radioactive elements). And the American geologist Norman 
Newell argued in 1962 that mass extinctions are real features of life’s biogra-
phy, and that they correspond to stratigraphic boundaries that demarcate dif-
ferent geological periods like the Cretaceous, Triassic, Permian, and Devon-
ian. However, the etiology of these die-offs was changing sea levels, the same 
mechanism that Cuvier identified. 

CATASTROPHIC CHOICES 

 Hence, there was a cluster of hypotheses that pushed against the pre-
vailing orthodoxy, many of which Isaac Asimov surveyed in his 1979 book A 
Choice of Catastrophes: The Disasters that Threaten Our World. Here he iden-
tified five different “classes” of potential threats: the first includes changes to 
the entire universe that render it uninhabitable; the second includes events 
that would affect our solar system only; the third includes convulsions that 
would make life on Earth impossible; the fourth includes disasters that would 
eliminate only human life within the biosphere; and the fifth includes disrup-
tions that would destroy our civilization, thereby “condemning humanity to a 
primitive life—solitary, poor, nasty, brutish, and short—for an indefinite pe-
riod.” With the exception of the fifth class, Asimov described the main focus 
of his book as being “the final death of humanity.” But this was a bit of false 
advertising, since most of the catastrophe scenarios that he discusses—espe-
cially those arising from natural phenomena—were presented as highly im-

133



probable. For example, one of the possible doomsday scenarios that he pre-
sented is a near-encounter between our sun and another star, which would 
“subject us to the increasing heat of an approaching second luminary, while 
our own sun would be destabilized in one fashion or another by the increas-
ing gravitational effect upon us.” But he judges this to be “not very likely at 
all.” Another possibility involves a black hole that “might be heading right for 
the sun and we would not know.” He continues: 

We might not know until it was almost upon us and its gravita-
tional field was introducing some unexpected perturbations in 
our planetary system, or when a very faint but steadily strength-
ening X-ray source was detected. We might then have no more 
than a few years’ warning of the end of our world. … Is there 
any likelihood of this happening? Not really very much. 

He also mostly dismissed the existential threat posed by asteroids and 
comets, which he suggested could at most destroy an entire city. In a separate 
section, he examined the threat posed by meteor strikes, which he claimed 
“may be disastrous and do untold damage,” although he added that “it is not 
at all likely to be catastrophic in the sense that the sun’s becoming a red giant 
would be. A meteorite is not likely to destroy the Earth or to wipe out hu-
manity or even to topple our civilization.” So far as I can tell, this comprehen-
sive survey of risks, most of which were presented as merely speculative, was 

134



more or less a one-off, although scholars did publish a number of books and 
studies within the field of “applied geography” in the decades after WWII 
that focused on natural hazards. For example, more than 50 scientists were 
involved in the 1974 edited volume Natural Hazards: Local, National, Global, 
which detailed thirty-two case studies of major natural disasters from around 
the world. One year later, a team of scientists and engineers published a book 
titled Geological Hazards that examined “earthquakes, faulting, tsunamis, se-
iches, volcanoes, avalanches, rock and soil slides, differential settlement and 
liquefaction of soil, and inundation,” as they put it. But as one should expect, 
these books did not explore the possibility of such disasters wreaking global 
havoc or causing mass extinctions, including the possible annihilation of 
humanity. Rather, they focused more on urban planning, geological hazard 
insurance, risk zoning, and building codes. Their focus was mostly local 
rather than global, and if the threat was identified as global, it generally did 
not threaten the continued survival of humanity.  75

VELIKOVSKY 

 Finally, no account of catastrophism’s eclipse during the twentieth cen-
tury would be complete without mentioning the Russian scholar Immanuel 
Velikovsky. An independent scholar who studied psychiatry under Wilhelm 
Stekel, a student of Sigmund Freud, Velikovsky’s 1950 bestseller Worlds in 
Collision “inspired a popular reaction” against uniformitarianism that rever-
berated through American culture for several decades.  The book’s argument 76

begins with the idea that we should take seriously the ancient legends, myths, 
tales, and lore about natural catastrophes having devastated the planet. As 
Velikovsky wrote in the book’s preface, 

the historical-cosmological story of this book is based in the ev-
idence of historical texts of many people around the globe, on 
classical literature, on epics of the northern races, on sacred 
books of the peoples of the Orient and Occident, on traditions 
and folklore of primitive peoples, on old astronomical inscrip-
tions and charts, on archaeological finds, and also on geological 
and paleontological material. 
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Velikovsky then built an account of history according to which sometime 
around the fifteenth century BCE, Jupiter “ejected” the planet Venus, which 
then drifted through the solar system and, when passing by Earth, caused 
perturbations in Earth’s orbit and axis. This resulted in a series of catastro-
phes that ancient civilizations recorded in the fragmentary documents and 
mythological stories that they bequeathed us. Although Velikovsky’s subver-
sive proclamations—some of which contradicted Newtonian physics, a huge 
red flag—“made him a hero in the eyes of the counterculture of the 1960s,” 
his flawed methodology only further discredited catastrophism in the eyes of 
working scientists.  Indeed, the hostile reaction to Velikovsky was so strong 77

that some scientific publishers refused him a platform to respond to criti-
cisms, leading Velikovsky to describe himself as a “suppressed genius,” not 
unlike Giordano Bruno who was found guilty of heresy by the Roman Inqui-
sition and later burned at the stake, thus making him a “martyr for science” 
in the eyes of some. 

IRIDIUM AND THE ROCK HOUNDS 

 So, there were occasional efforts to reconcile geological theory with the 
paleontological evidence, but for the most part the notion that history has 
been punctuated by global-scale natural disasters was rejected by the scientif-
ic community. However, this state of affairs changed dramatically between 
1980 and the early 1990s. The turning point was a revolutionary paper au-
thored by the father-son team of Luis and Walter Alvarez, along with two col-
leagues, which reported a startling new discovery: they found a layer of sed-
iment rich in iridium, a silvery-white chemical element, and soot in rock 
samples from Italy, Denmark, and New Zealand. This was peculiar because 
iridium is an iron-loving element, so most of what exists on Earth has gradu-
ally sunk into Earth’s core, thus making it one of the rarest elements in Earth’s 
crust, specifically the lithosphere. But it is relatively abundant in asteroids. 
Furthermore, the layer was formed approximately 65 million years ago, 
which is precisely when the dinosaurs died out and the Cretaceous period 
came to a close. 
 Hence, like detectives on the trail of a fugitive, the Alvarez team began 
to suspect a connection: perhaps a giant asteroid slammed into Earth and, 
given the force of the impact, catapulted huge quantities of “pulverized rock” 
(as they put it) into the stratosphere. This dust would have spread around the 
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planet and blocked out the sun, an idea that actually spurred the TTAPS 
group to hypothesis a similar disaster could occurring in the aftermath of an 
all-out nuclear war. With the sun blocked out, phytoplankton in the oceans 
that harvest sunlight for energy through photosynthesis were unable to re-
produce fast enough to fill the hungry bellies of zooplankton and fish, caus-
ing them to eventually die. This decimated the marine food chain, resulting 
in mass starvation among many larger creatures. On land, the story was a lit-
tle different, since there was likely enough food already there to last a decade. 
What might have happened instead is this: upon colliding with Earth, the as-
teroid threw all sorts of debris into the atmosphere. Gravity pulled some of 
this back to Earth, causing the atmosphere to heat up. As Brian Toon de-
scribes the situation to me, “the skies must have looked like a glowing sheet 
of lava far above the ground—or, more aptly, like the glow bar in an enor-
mous oven set to ‘broil.’” Consequently, some of the dinosaurs were quite lit-
erally broiled alive, while others perished in forest fires so massive that they 
left a large layer of soot next to the iridium. Those creatures that managed to 
escape these executioners would have succumbed to the frigid temperatures 
caused by dark skies at noon, an effect of the sun being blotted out called an 
“impact winter.” All in all, some 75 percent of the species existing at the time 
died out. Fortunately for us, many mammals at the time were small—the size 
of a mouse—and hence able to take refuge from the heat and fires in their 
mouse-sized holes. It was these creatures that eventually gave rise to us. 
 The claim that an asteroid caused the Cretaceous-Paleogene mass ex-
tinction became known as the “Alvarez hypothesis,” or “impact hypothesis,” 
and it provoked an immediate response from scientists. It also received a 
considerable amount of coverage from the popular media—not to mention 
the enraptured attention of curious children often able to pronounce polysyl-
labic names like “Piatnitzkysaurus” and “Micropachycephalosaurus” much 
better than their parents. As the historian and geologist William Glen put it, 
the idea was “as explosive for science as an impact would have been for 
Earth.” However, the scientific community became extremely divided over 
the plausibility of this radical new idea: on one side were the paleontologists, 
and on the other were the geoscientists. The former group was overwhelm-
ingly hostile toward the impact idea, in part because they felt that the geosci-
entists had encroached upon their intellectual territory, swooping in with 
bold conjectures without having properly studied the methods, accumulated 
knowledge, and established facts of paleontological science. As a 1985 New 
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York Times article reported, some complained that “the impact theory has 
had pernicious effects on science and scientists,” charging “that controversy 
over the impact theory has so polarized scientific thought that publication of 
research reports has sometimes been blocked by personal bias.” The article 
quoted a number of prominent paleontologists, such as Robert Bakker of the 
University of Colorado Museum and a leading figure of the “dinosaur renais-
sance” that began in the late 1960s. “The arrogance of those people is simply 
unbelievable,” he grumbled about the Alvarez team. “They know next to 
nothing about how real animals evolve, live and become extinct. But despite 
their ignorance, the geochemists feel that all you have to do is crank up some 
fancy machine and you’ve revolutionized science.” He continued: 

The real reasons for the dinosaur extinctions have to do with 
temperature and sea-level changes, the spread of diseases by mi-
gration and other complex events. But the catastrophe people 
don’t seem to think such things matter. In effect, they’re saying 
this: “We high-tech people have all the answers, and you paleon-
tologists are just primitive rock hounds.” 

Similarly, the paleontologist William Clemens dismissed the Alvarez hypoth-
esis as “codswallop.” Such attitudes were widespread, and indeed an informal 
survey conducted at the 1985 annual meeting of the Society of Vertebrate Pa-
leontologists found that, of the 118 paleontologists who responded, only five 
affirmed that “an asteroid or comet had caused the extinction of dinosaurs 
and many other land animals at the end of the Cretaceous period.” Others, 32 
in total, maintained that no sudden mass extinction had happened, but that 
species died out over millions of years during the Cretaceous. Yet most re-
spondents did concur “that some large extraterrestrial object probably did hit 
the earth 65 million years ago”—it just didn’t cause three-quarters of all 
species alive at the time to bite the dust. Indeed, Palmer notes that even into 
the late 1980s, “it was still far from clear whether mass extinctions were real 
events, rather than artifacts of the fossil record,” and the Canadian philoso-
pher John Leslie even categorized “hits by asteroids and comets” in his 1996 
book The End of the World as “risks often unrecognized.” 

THE SMOKING GUN 
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 But there were other reasons for skepticism, too. If a massive asteroid 
collided with Earth 65 million years ago (scientists now believe this occurred 
66 million years ago), it would have left behind an enormous crater. But no 
such crater was known to exist. In this case, absence of evidence is evidence 
of absence, at least according to some. After more than a decade after the Al-
varez paper, this mystery was finally solved when a 100-mile-wide crater 
buried half-a-mile beneath the Yucatan Peninsula, near the Mexican town of 
Chicxulub, was discovered—or rather, it was rediscovered, since the national 
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oil company of Mexico, called Pemex, had previously identified it in 1981. 
But the Pemex team (of geologists) believed that it formed from a large vol-
cano and, although they announced the discovery at the time, “the survey de-
tails were kept secret.”  The crater returned to scientific attention in 1990, 78

when debris from the impact was found to become increasingly common as 
one moved toward the Yucatan. Then, at the crater itself, scientists found tiny 
grains of “shocked quartz,” which is produced by intensely violent explosions; 
in fact, shocked quartz was first noticed at the detonation sites of nuclear 
weapons. This was the smoking gun that the new catastrophists were looking 
for: a massive crater whose age coincides with the iridium layer, and which 
was almost certainly the result of an asteroid collision rather than volcanic 
eruption. Consequently, skepticism about the Alvarez hypothesis became un-
tenable and, with some exceptions, the scientific community—including 
most paleontologists—quickly came to agree that large rocks can indeed fall 
from the heavens—contra Thomas Jefferson. Sometimes, the resulting im-
pacts can even cause mass extinctions. As Walter Alvarez wrote in his 1997 
book T. rex and the Crater of Doom—his term for the Chicxulub crater—the 
winter between 1991 and 1992, shortly after the crater was identified, 
“seemed like the turning point.” As Alvarez told Kolbert: 

Just think about it for a moment. Here you have a challenge to a 
uniformitarian viewpoint that basically every geologist and pa-
leontologist had been trained in, as had their professors and 
their professors’ professors, all the way back to Lyell. And what 
you saw was people looking at the evidence. And they gradually 
did come to change their minds. 

It was now clear that Earth’s history had indeed been punctuated by “pro-
found discontinuities.” And with this, the mighty edifice of uniformitarian-
ism came crashing to the ground, replaced by a new interpretive framework 
called neo-catastrophism. Cuvier’s view had been, at least in its broad strokes, 
right all along. 

LAKI AND KRAKATOA 

 Yet this was not the only natural threat to human survival that came 
into focus during this traumatic period of scientific innovation. By the end of 
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the 1980s, there was growing speculation that volcanic supereruptions could 
bring about what the geologist Michael Rampino and colleagues in 1988 
called a “volcanic winter,” on the model of Turco’s “nuclear winter.” As with 
the latter, a volcanic winter occurs when a massive eruption catapults debris 
into the stratosphere, thus blocking out the sun and causing the food chain to 
collapse. This terrifying new scenario was the child of two disciplines: atmos-
pheric science—an umbrella term that subsumes climatology, meteorology, 
cloud physics, and oceanography—and volcanology. For centuries, scientists 
had suspected a link between volcanic eruptions and unusual meteorological 
phenomena. The first paper published on the topic was written by Jefferson’s 
close friend, the deist and Quaker Benjamin Franklin, in 1784. At the time, 
Franklin was in Europe as the US minister to France. He, along with ob-
servers elsewhere in Europe, Northern Africa, and Asia, noticed a “dry fog” 
that dimmed the sun to such an extent that “when collected in the focus of a 
burning glass, they would scarce kindle brown paper.” In other words, even if 
one had a magnifying glass a few inches above a brown piece of paper when 
the daytime sun is brightest, the light was too faint to set the paper on fire. 
Furthermore, the winter between 1738 and 1739 was extremely cold, as one 
would expect given the reduced solar radiation. Franklin hypothesized that 
these odd conditions of cloudiness and frigid weather were the result of a 
1738 volcanic eruption that had occurred in Iceland: the Laki eruption. This 
paper initiated the modern study of volcanoes and climatic anomalies. 
 Almost a century and a half later, in 1883, a large eruption occurred on 
the island of Krakatoa, in Indonesia. Studies of this event resulted in a publi-
cation by the so-called “Krakatoa Commission” that affirmed a direct con-
nection between major volcanic events and changes in the optical properties 
of the atmosphere. Consistent with these findings, Camille Flammarion—
popularizer of the long-term threat posed by entropy—also observed that the 
Krakatoa eruption had launched “fine dust … in to the heights of the at-
mosphere,” and that this dust may have altered the appearance of a lunar 
eclipse in 1884. As he wrote that same year, 

The eclipse of October 4, 1884 is notable to have been just a few 
degrees greater in its visibility than the others. Perhaps the sky 
was very cloudy around the edge of the Earth’s disk seen from 
the Moon around that time. Perhaps also the opacity of the up-
per layers of the atmosphere due to the diffusion of Krakatoa 
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dust (which have not yet disappeared) may have contributed to 
the absence of refraction of solar rays usually redirected at the 
Moon.  79

MOLECULAR MIRRORS 

 Further studies in the early twentieth century came to similar conclu-
sions, although the data was not absolutely conclusive and some studies 
found no correlation between reduced solar radiation, cooling of Earth’s sur-
face, and volcanic events.  But as research progressed, scientists began to 80

suspect that the factor capable of dimming the sun was not volcanic ash per 
se, but certain chemical compounds that such ash could contain more or less 
of—in particular, sulfur dioxide. In other words, a large eruption could spew 
huge quantities of ash but small amounts of sulfur dioxide, and the ash of 
smaller eruptions could coincide with much larger amounts. This is impor-
tant because when sulfur dioxide reaches the stratosphere, above the weather, 
it undergoes a chemical reaction to become sulfuric acid, and sulfuric acid 
particles act like little molecular mirrors that reflect—or “backscatter”—in-
coming light. So, while nuclear winters are caused by stratospheric soot and 
impact winters are caused by dust, volcanic winters are the result of sulfur 
dioxide becoming sulfuric acid. Similar mechanisms, but different. This 
gained prominence in the 1970s after scientists showed that a previously ob-
served “permanent layer” of sulfuric acid in the stratosphere had a volcanic 
origin. The evidence was accumulating and the pieces were starting to fit to-
gether. 
 Meanwhile, volcanologists were busy investigating the physical proper-
ties of volcanic eruptions. One of the most notable contributions came from 
the volcanologists Chris Newhall and Stephen Self, who proposed in 1982 
what they called the “Volcanic Explosivity Index,” or VEI. This specified eight 
different categories of eruptions based on the total volume of ejecta (the par-
ticles expelled during an eruption) and the height of the eruption cloud. Each 
category was also given a qualitative description: 

VEI 1: Effusive 
VEI 2: Gentle 
VEI 3: Explosive 
VEI 4: Catastrophic 
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VEI 5: Cataclysmic 
VEI 6: Paroxysmic 
VEI 7: Super-colossal 
VEI 8: Mega-colossal 

There were also new insights about the chemical composition of volcanic 
ejecta, and how climatic conditions, the location of the erupting volcano, and 
the time of year influenced the resulting effects. For example, an important 
1970 paper by H.H. Lamb not only offered strong evidence for volcanic ef-
fects on the climate but tabulated “a chronology of important volcanic erup-
tions for the period subsequent to AD 1500 and his definition of the volcanic 
dust veil index (d.v.i.), an estimate of the amount of fine volcanic ash or dust 
lofted into the upper atmosphere by specific historical eruptions.”  81

 The picture that began to emerge from these new studies in atmos-
pheric science and volcanology was this: past volcanic eruptions are indeed 
associated with cooling periods, there have been mega-colossal eruptions 
powerful enough to puncture the stratosphere with ash, and the chemical 
element responsible for global cooling is sulfur dioxide. Everything was start-
ing to make sense: the data and theories both converged on the startling 
proposition that volcanic winters can occur. But then came an incredible op-
portunity to actually test these ideas in real time. First, there was the 1980 
Mount St. Helens eruption in Washington State, which injected ash into the 
stratosphere. However, it did not produce large quantities of sulfur dioxide. 
Then two years later, the El Chichón volcano erupted in Mexico. The volume 
of ejecta was comparable to the Mount St. Helens eruption, but it was much 
richer in sulfur dioxide. So, if the scientists got the science right, more cool-
ing should result from El Chichón than Mount St. Helens—and this is more 
or less exactly what happened. The volcanic winter hypothesis thus passed its 
first real-world test. 

THE TOBA CATASTROPHE 

 But questions remained. Could the cooling caused by volcanoes affect 
the entire globe? And exactly how much cooling could occur? Could volcanic 
winters result in freezing or subfreezing temperatures? Might they have 
caused mass extinctions in the past? Could they threaten humanity in the 
present? By the end of the 1980s, these questions acquired a sense of urgency 

143



among some scientists. As Self and Rampino wrote in a 1988 paper titled 
“The Relationship Between Volcanic Eruptions and Climate Change: Still a 
Conundrum?,” the causal link between these two phenomena “remains a 
thorny question.” They continued: “A still unanswered question is, What are 
the maximum possible effects on climate from volcanic eruptions? Would a 
“volcanic winter” be possible with at least several months of extremely cold 
weather in mid-latitudes and with disastrous effects on agriculture?” The au-
thors conclude the paper with some alarming remarks about the prospect of 
humanity surviving a catastrophic supereruption: 

The conundrum of the volcanic influence on our climate re-
mains. We have made some progress toward understanding the 
connection, but we still cannot forecast those regional and sea-
sonal atmospheric effects of eruptions that would be most im-
portant in terms of impact on agriculture, transportation, and 
health. Our historical experience has been with only relatively 
small eruptions. We must learn more about the effects of large 
eruptions. … One thing, however, seems predictable: The next 
very large eruption should demonstrate quite clearly the effects 
of volcanism on our weather and climate. 

Yet four years later, Rampino and Self published an article in which they ar-
gued that the Toba supereruption on the island of Sumatra, Indonesia, some 
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75,000 years ago “might have produced a ‘volcanic winter’—a brief, pro-
nounced regional and perhaps hemispheric cooling caused by the volcanic 
ejecta—followed by a few years with maximum estimated annual hemispher-
ic surface-temperature decreases” of three to five degrees Celsius. Or as they 
summarized this in 1993, their research suggested “that climate cooling for 1 
or 2 years after the eruption could have been quite severe, representing ‘vol-
canic winter’ conditions similar to those proposed in scenarios of nuclear 
winter following a major nuclear exchange.” This is excerpted from a paper 
written in response to another by the science journalist Ann Gibbons, which 
suggests that a population bottleneck that occurred about 75,000 years ago, 
known to have happened based on analyses of DNA enveloped in an or-
ganelle called the mitochondrion, may have been caused by this eruption. Ac-
cording to genetic studies, the entire human population appears to have 
shrunk to a mere 1,000 breeding pairs, meaning that humanity may have 
come terribly close to extinction long ago in the Pleistocene, amidst brutally 
cold temperatures and darkened skies following a VEI 8 eruption in South-
east Asia.  Homo sapiens, which has destroyed and endangered so many 82

species over the past few centuries, was once an endangered species itself. 
This hypothesis is now called the “Toba catastrophe.” 

A FAMILY OF THREE 

 As may be clear by now, the nuclear, impact, and volcanic winter hy-
potheses all influenced each other. The basic chronology went like this: work 
in the 1970s on temperature fluctuations and volcanic eruptions inspired the 
impact winter and nuclear winter hypotheses. Indeed, the Alvarez team’s ar-
gument that stratospheric dust could alter the global climate was based in 
part on what they described as “the largest well-studied terrestrial explosion 
in historical times,” namely, the Krakatoa eruption. And the TTAPS paper 
begins with the sentence: “The potential global atmospheric and climatic 
consequences of nuclear war are investigated using models previously devel-
oped to study the effects of volcanic eruptions.” In fact, many of the TTAPS 
authors were themselves atmospheric scientists who were researching the op-
tical effects of dust in the atmosphere. (Sagan actually contributed little of 
scientific value to the TTAPS study.) For instance, a 1982 paper titled “Evolu-
tion of an Impact-Generated Dust Cloud and its Effects on the Atmosphere” 
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included Toon, Pollack, Ackerman, and Turco among its authors. The study 
found that under certain conditions,  

light levels [would be] too low for vision for 1 to 6 months and 
too low for photosynthesis for 2 months to 1 year. Calculations 
of the surface temperature show that … continental surface 
temperatures drop below freezing for approximately twice as 
long as sub-photosynthetic light levels persist. 

The Alvarez hypothesis was also a major impetus for the nuclear winter hy-
pothesis.  (In fact, Luis Alvarez witnessed not only the first atomic detona83 -
tion in the New Mexican desert but the bombing of Hiroshima, both from an 
observational aircraft.) As the TTAPS authors note in their 1983 paper, “the 
discovery that dense clouds of soil particles may have played a major role in 
past mass extinctions of life on Earth has encouraged the reconsideration of 
nuclear war effects.” Yet it was the nuclear winter hypothesis, in particular, 
that later inspired the volcanic winter hypothesis at the end of the 1980s. As 
Rampino and colleagues affirm in a 1988 paper simply titled “Volcanic Win-
ters,” 

beyond the local devastation and regional effects, it is known 
that some historical eruptions had a noticeable impact on cli-
mate and agriculture on a hemispheric to global basis. This be-
ing the case, much larger eruptions may possibly have caused 
severe “volcanic winters,” perhaps similar to the recently pro-
posed “nuclear winter.” These “supereruptions” must therefore 
be considered in discussions of natural hazards that might have 
global consequences 

One idea led to another, which led to another, which in turn influenced the 
original. These hypotheses were so tightly coupled together that some pale-
ontologists complained in the mid-1980s that 

dissenters from the meteorite theory have faced obstacles in 
their careers and are sometimes even privately branded as mili-
tarists, on the supposed ground that anyone who questions the 
catastrophic theory of dinosaur extinction also questions the 
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theory that a lethal “nuclear winter” similar to the climatic effect 
of a meteorite impact would follow a nuclear war. 

Taking a step back, the outcome of all this was that over the course of just 
over a decade, humanity transitioned from the reassuring belief that Mother 
Nature has no malign intent to commit filicide in the near future to believing 
that Earth and the heavens could strike a fatal blow to humanity at any mo-
ment. If the culprit is not an asteroid, comet, or supervolcano, then it might 
even be some cosmic calamity like a supernova, as Schindewolf suggested in 
1954. Or perhaps gamma-ray bursts, first identified as an existential threat in 
the 1990s, could destroy the ozone layer around Earth and thus expose its in-
habitants to deadly amounts of UV radiation. The number of scenarios ex-
ploded, which scholars more recently have suggested implies that there may 
be even more natural hazards that we have not yet identified. 

NO PLACE SAFE 

 This cluster of scientific discoveries about the violent habits of nature 
reinforced the previous moods of existential vulnerability and imminent 
doom. But it did more than this. The new existential mood sprung from the 
unhappy realization that there is no place safe in the universe. We are not safe 
in the global village that we built using twentieth century technologies, nor 
are we safe from the cosmic forces and phantasms that surround this little 
village. The threats are near and long term, natural and anthropogenic; they 
come from the beneath and above; some are completely unprecedented dan-
gers (nuclear war), meaning that we have no track record of surviving them, 
while others have proven potent enough to wipe out nearly all life on the 
planet (asteroid impacts). If one threat doesn’t do us in, another very well 
might. Hence, humanity faces a dilemma moving forward: if we continue on 
the path of technological development, then we will remain susceptible to 
nuclear war and biospheric ruination. Yet if we were to abandon civilization 
and “return to the Pleistocene,” we would become more vulnerable to an im-
pact or volcanic winter, since technology holds out the promise of mitigating 
these risks. (As the science fiction writer Larry Niven once quipped, “the di-
nosaurs became extinct because they didn’t have a space program.”) We are 
not safe. Neo-catastrophism was the new game in town. 
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CHAPTER 6: THE PERFECTION OF EVIL 

Faith in science, which after all exists undeniably, cannot owe its origin to a cal-
culus of utility; it must have originated in spite of the fact that the disutility and 

dangerousness of the “will to truth,” of “truth at any price” is proved to it con-
stantly.—Friedrich Nietzsche 

The truth that science seeks can certainly be considered a dangerous substitute 
for God if it is likely to lead to our extinction.—Bill Joy 

The great bulk of existential risk in the foreseeable future is anthropogenic; that 
is, arising from human activity. In particular, most of the biggest existential 

risks seem to be linked to potential future technological breakthroughs that may 
radically expand our ability to manipulate the external world or our own biolo-
gy. As our powers expand, so will the scale of their potential consequences—in-

tended and unintended, positive and negative.—Nick Bostrom 

Humanity stands on a precipice.—Stephen Gardiner  

A BUNDLE OF TRIGGERS 

 Unlike the previous shifts in existential mood, the fourth and most re-
cent one was much messier and more complicated. Rather than being trig-
gered by the discovery of a single, or single cluster, of new kill mechanisms, it 
was catalyzed by at least three triggering factors working in cahoots: first, on-
going research in climatology and ecology; second, futurological projections 
based on current technological trends; and third, philosophical considera-
tions intertwined with advancements in astrobiology. Taking these in turn, 
the first concerned the rapidly accumulating body of evidence that climate 
change, ocean acidification, biodiversity loss, and the sixth mass extinction 
are even more dire than previously imagined. As mentioned in chapter 4, re-
cent studies have shown that the global abundance of wild vertebrates de-
clined between 1970 and 2016 by an extraordinary 68 percent, and current 
projections suggest that a rise of 4 degrees C above pre-industrial levels by 
the end of this century is entirely possible if modern civilization—especially 
the Global North—fails to overcome its addiction to fossil fuels. This re-
search has greatly intensified anxiety among experts about the future livabili-
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ty of the planet, with some leading scientists, such as Johan Rockström, the 
director of the Potsdam Institute for Climate Impact Research, warning that 
by the end of this century the human population could shrink by literally bil-
lions of people due to catastrophic environmental breakdowns. 
 The second pertains to a pivot from focusing on the various existing 
threats like climate change and nuclear war to the growing swarm of emerging 
threats posed by cyber-weapons, genetic engineering, nanotechnology, 
robotics, and artificial intelligence. This is not to say that less attention was 
given to the former, only that much more attention was directed toward the 
latter than before. Some of these “clear and future dangers,” to quote the in-
ventor Ray Kurzweil, have of course been known for several decades (if not 
for longer, as in the case of Samuel Butler’s warnings about machines taking 
over). But it was only from the 1990s onwards that they began to take center-
stage in our understanding of the threat environment, mostly because the 
exponential pace of scientific and technological development made them in-
creasingly difficult to ignore. (The most famous example of this developmen-
tal trend is Moore’s Law, which describes how the number of transistors per 
computer chip doubles every eighteen months, a rate that could increase with 
the advent of quantum computing.) This has, as we will see, led many schol-
ars to believe that the risks of tomorrow will far exceed those of yesterday, 
and thus that we are rushing head-first into territory even darker than the 
darkest moments of the Cold War. 
 The last factor arose because of novel insights within the new subfield 
of philosophy called anthropic reasoning. The aim of this field is to answer the 
question: Knowing only that we are intelligent observers in the universe, 
what can we say about our location in space and time? What can we infer 
about the probability of certain types of mechanisms killing us, and hence 
the likelihood of going extinct in the near future? Surprisingly, one can say a 
lot based solely on the fact of being such observers—or so some philosophers 
have argued. The refinement of anthropic reasoning beginning in the 
mid-1990s, along with new ways of thinking about the Fermi paradox (which 
asks, “Why is there no evidence of extraterrestrial intelligences given the 
number of habitable planets in the universe?”), further reinforced the afore-
mentioned worries associated with environmental degradation and emerging 
technologies that, as the philosopher Nick Bostrom put the idea, “hu-
mankind may be rapidly approaching a critical phase in its career.” Indeed, 
one of the startling conclusions of anthropic reasoning is that there are vari-
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ous a priori reasons for thinking that the likelihood of “doom soon” is higher 
than empirical assessments of the dangers might imply. We will go into much 
more detail below; suffice it to say for now that this family of factors cat-
alyzed a new existential mood that went even further beyond the previous 
four in its intensity and recognition of our teetering precarity on the edge of 
annihilation. The doomsday menu has not only expanded since the 1950s, 
but all indications are that it will explode throughout the twenty-first centu-
ry—the most critical phase of our career so far. 
 In what follows, I will begin by looking at some notable publications 
that offered updated, expanded lists of the existential threats facing humanity, 
many of which emphasized the uniquely hazardous threats associated with 
twenty-first-century technologies. Far from things getting better, such lists 
implied that the worst may be yet to come. This point will be especially clear 
in examining a 2000 article in Wired magazine that ignited a frenzied debate 
about the future and set the stage for much of the conversation that followed. 
After this, I will turn to astrobiology, the Fermi paradox, the Great Filter 
framework, and other issues, followed by an unavoidably disheartening sur-
vey of probability estimates of human extinction this century from leading 
experts of the topic. Finally, before moving on to Part II of this book, I will 
provide a brief summary of Part I. 

THE EVOLVING THREAT ENVIRONMENT 

 The undeniable proposition that humanity is besieged by an army of 
anthropogenic risks creeping in from all sides found expression in the form 
of catalogues and taxonomies of doomsday scenarios assembled in the 1990s 
and early aughts. The first major survey came from John Leslie in his afore-
mentioned tome The End of the World: The Science and Ethics of Human Ex-
tinction, published in 1996. This landmark study played an integral role in the 
formation of the new existential mood, and indeed the ideas of many later 
thinkers can be traced back, in genealogical style, to Leslie’s detailed analyses. 
In the opening chapter, he identified some twenty-three distinct extinction 
risks, which he organized into the categories of “risks already well recog-
nized” and “risks often unrecognized.” The first includes nuclear war, biologi-
cal warfare, ozone depletion, climate change, pollution, and natural pan-
demics, among others. The second encompassed natural dangers that had, as 
shown in the previous chapter, only recently been recognized like asteroid 
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and comet impacts, supervolcanoes, and supernova explosions, as well as an-
thropogenic hazards stemming from genetic engineering, gray goo, comput-
ers run amok, and physics disasters. In addition, he also specified a number 
of extra threats within a third category of “risks from philosophy.” This cov-
ered, for example, certain religious beliefs (such as those that lead people to 
dismiss environmental concerns, since God is in control), negative utilitari-
anism (a moral position that seems to advocate for omnicide), moral rela-
tivism (whereby there are no absolute moral truths), and Schopenhauerian 
pessimism (according to which life is not worth living, which implies that we 
should not have children). I won’t discuss this third category here, although 
chapter 10 will go into considerable detail about negative utilitarianism and 
the “philosophical pessimism” of Arthur Schopenhauer. 
 Subsequent writers offered similarly extensive lists of threats, most of 
which were identified as anthropogenic rather than natural in origin. For ex-
ample, a frequently cited article titled “20 Ways the World Could End,” pub-
lished in Discover magazine in 2000, offered descriptions of, as the title indi-
cates, twenty different extinction risks. This cited Leslie’s book and included 
nearly all of the threats that he identified, although it grouped them into four 
categories of “natural disasters,” “human-triggered cataclysms,” “willful self-
destruction,” and “a greater force is directed against us.” Two years later, cit-
ing both Leslie’s book and the Discover article, Bostrom published a paper in 
the Journal of Transhumanism (now called the Journal of Evolution and Tech-
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nology) titled “Existential Risk: Analyzing Human Extinction Scenarios and 
Related Hazards.” It identified twenty-three scenarios that could instantiate 
what he called an “existential risk,” which he defined as “an adverse 
outcome  [that] would either annihilate Earth-originating intelligent life or 
permanently and drastically curtail its potential.” For reasons discussed at 
length in chapter 8, this expanded the scope of concern from extinction only 
to extinction plus outcomes that would significantly and irreversibly compro-
mise our potential. By “potential,” Bostrom had in mind the attainment of a 
“posthuman” stage of civilization, where a posthuman is someone whose core 
capacities of cognition, emotion, and/or healthspan have been augmented 
beyond “the maximum attainable by any current human being without re-
course to new technological means.” So, for Bostrom, there are some surviv-
able scenarios that would instantiate an existential catastrophe no less than 
complete human annihilation. This led him to propose the following four-
part taxonomy: 

Bangs—Earth-originating intelligent life goes extinct in [a] rela-
tively sudden disaster resulting from either an accident or a de-
liberate act of destruction. 
Crunches—The potential of humankind to develop into 
posthumanity is permanently thwarted although human life 
continues in some form. 
Shrieks—Some form of posthumanity is attained but it is an ex-
tremely narrow band of what is possible and desirable. 
Whimpers—A posthuman civilization arises but evolves in a di-
rection that leads gradually but irrevocably to either the com-
plete disappearance of the things we value or to a state where 
those things are realized to only a minuscule degree of what 
could have been achieved. 

Of note in Bostrom’s list is his inclusion of four “catch-all” scenarios within 
each of these categories, which he labeled “something unforeseen.” These un-
foreseen possibilities include risks that we cannot currently imagine, but 
which can be anticipated given the explosive growth of new risk types since 
the 1950s. As Bostrom wrote, “it would be foolish to be confident that we 
have already imagined and anticipated all significant risks. Future technolog-
ical or scientific developments may very well reveal novel ways of destroying 
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the world.” He made the point even more emphatically when he wrote in 
2013, using a pleonastic locution popularized in 2002 by the US Secretary of 
State Donald Rumsfeld, “many existential risks may fall within the category 
of ‘unknown unknowns’: it is quite possible that some of the biggest existen-
tial risks have not yet been discovered.” Not only did this section of Bostrom’s 
paper draw heavily from Leslie’s list of threats, but to my knowledge Leslie 
was among the first to seriously consider the possibility that the most menac-
ing hazards to human survival may not yet be known or have been created. 
He placed these under the umbrella of “something-we-know-not-what,” argu-
ing that, on the one hand, “it would be foolish to think we had foreseen all 
possible natural disasters” and, on the other, “we cannot possibly imagine 
every single danger which technological advances might bring with them.” 
 However, Bostrom’s list included some scenarios that Leslie did not 
discuss, such as the peculiar possibility that we are living in a computer simu-
lation that gets shutdown—something mentioned earlier by the Discovery ar-
ticle. Even more, the way Bostrom defined an “existential risk” meant that a 
failure to continue developing advanced technologies, which are necessary to 
attain posthumanity, would itself constitute an existential catastrophe. On 
this account, there is no standing still; our only option—for controversial 
ethical reasons discussed later on—is to keep moving forward, even though 
doing so will almost certainly exacerbate our existential predicament at least 
for the foreseeable future. Hence, within the category of existential “crunch-
es” Bostrom included “technological arrest,” which could obtain if “the sheer 
technological difficulties in making the transition to the posthuman world 
[turns] out to be so great that we never get there.” Although Leslie never ad-
dressed this issue explicitly, it is fairly clear that he accepted a similarly 
technophilic view of the future, imagining the ultimate human destiny to be 
civilizational expansion into the stars, with our (posthuman) descendants 
perhaps taking the form of superintelligent machines endowed with con-
scious experiences like those that imbue our own mental lives. Along similar 
lines, the Discovery article suggested that it might soon become possible for 
people to “download their brains into computer-enhanced mechanical surro-
gates and log into nearly boundless files of information and experience,” to 
which the authors added that “whether this counts as the end of humanity or 
the next stage in evolution depends on your point of view.” 

A CRITICAL MOMENT 
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 The following years witnessed several more notable publications on the 
topic of human extinction and civilizational collapse. In all cases, the message 
was the same: however dangerous the previous century had been with its ma-
chine guns, world wars, nuclear, biological, and chemical (NBC) weapons, 
threats of mutually assured destruction (MAD), and so on, the next 100 years 
will pose a challenge far more formidable. For example, the University of 
Cambridge cosmologist Lord Martin Rees (at the time a “mere” Sir) pub-
lished a wide-ranging 2003 book titled Our Final Hour: A Scientist’s Warning, 
to which was appended the lengthy subtitle: How Terror, Error, and Environ-
mental Disaster Threaten Humankind’s Future In This Century—On Earth and 
Beyond. This offered an exhilarating tour through the obstacle course of ex-
tinction risks from the previous century, although its main focus was the bal-
looning swarm of “post-2000 threats” associated with the emerging tech-
nologies mentioned above. Indeed, the opening paragraph of the book’s pro-
logue makes this futurological pivot explicit: 

The twentieth century brought us the bomb, and the nuclear 
threat will never leave us; the short-term threat from terrorism 
is high on the public and political agenda; inequalities in wealth 
and welfare get ever wider. My primary aim is not to add to the 
burgeoning literature on these challenging themes, but to focus 
on twenty-first century hazards, currently less familiar, that 
could threaten humanity and the global environment still more. 

According to Rees, the new threats looming on the horizon will nudge hu-
manity closer to the brink than ever before. Or as he put it, “the ‘downside’ 
from twenty-first century technology could be graver and more intractable 
than the threat of nuclear devastation that we have faced for decades.” This 
led Rees to the striking conclusion that “it may not be absurd hyperbole—in-
deed, it may not even be an overstatement—to assert that the most crucial 
location in space and time (apart from the big bang itself) could be here and 
now.” He continued, also referencing the idea of posthumanity: 

our choices and actions could ensure the perpetual future of life 
(not just on Earth, but perhaps far beyond it, too). Or in con-
trast, through malign intent, or through misadventure, twenty-
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first century technology could jeopardise life’s potential, fore-
closing its human and posthuman future. What happens here on 
Earth, in this century, could conceivably make the difference be-
tween a near eternity filled with ever more complex and subtle 
forms of life and one filled with nothing but base matter. 

This sentiment was echoed a year later by the conservative economist and ju-
rist Richard Posner in his influential book Catastrophe: Risk and Response, 
which to date has more than 1,000 citations on Google Scholar—a notable 
achievement for academics in any field. Drawing heavily at times from Rees 
(and to a lesser extent Leslie), he argued that “the number of extreme cata-
strophes that have a more than negligible probability of occurring in this cen-
tury is alarmingly great, and their variety startling.” Even worse, he contend-
ed that “the dangers of catastrophe are growing.” One reason concerns the 
rise of apocalyptic terrorism, which is the most dangerous form of religious 
terrorism—itself more dangerous than non-religious forms of terrorism, such 
as those motivated by nationalist, anarchist, and Marxist ideologies. The 
books by Rees and Posner were of course published in the wake of the 9/11 
terrorist attacks perpetrated by nineteenth Salafi jihadists affiliated with al-
Qaeda, so the possibility of nonstate actors inflicting catastrophic damage 
was very much on everyone’s mind. A second reason according to Posner 
concerns “the breakneck pace of scientific and technological advance [given 
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that] many of the catastrophic risks are either created or amplified by science 
and technology.” Once again, as with many prior theorists, Posner divided 
the class of extinction threats into the “natural” and “anthropogenic,” al-
though he split the latter category into “scientific accidents” like physics dis-
asters, “omnivorous nanomachines” (gray goo), and artificial intelligence; 
“other unintended man-made catastrophes” like climate change and biodi-
versity loss; and “intentional catastrophes” associated with nuclear conflict, 
bioterrorism, and cyberterrorism, which he characterized as instances of 
“technological terrorism.” 

HERE BE DRAGONS 

 The most encyclopedic and authoritative survey of threats so far pub-
lished, though, was a collection of original essays put together by Bostrom 
and his colleague, the Serbian astrophysicist Milan Ćirković, in the 2008 
book Global Catastrophic Risks. This offered a detailed look at nearly every 
major category of both existing and emerging risks—including a chapter on 
public policy and global catastrophes by Posner—filling more than 500 pages 
with analyses by leading experts in the relevant domains. As Bostrom and 
Ćirković wrote in the book’s introduction, gesturing once more at the futuro-
logical pivot (to quote them at length): 

We asked our contributors to assess global catastrophic risks not 
only as they presently exist but also as they might develop over 
time. The temporal dimension is essential for a full understand-
ing of the nature of the challenges we face. To think about how 
to tackle the risks from nuclear terrorism and nuclear war, for 
instance, we must consider not only the probability that some-
thing will go wrong within the next year, but also about how the 
risks will change in the future and the factors—such as the ex-
tent of proliferation of relevant technology and fissile materi-
als—that will influence this. Climate change from greenhouse 
gas emissions poses no significant globally catastrophic risk now 
or in the immediate future (on the timescale of several decades); 
the concern is about what effects these accumulating emissions 
might have over the course of many decades or even centuries. It 
can also be important to anticipate hypothetical risks which will 
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arise if and when certain possible technological developments 
take place. The chapters on nanotechnology and artificial intelli-
gence are examples of such prospective risk analysis. 

This points to the fact that thinking about our situation in light of certain an-
ticipated future technologies like molecular nanotechnology (also called 
atomically precise manufacturing) and machine superintelligence was integral 
to the new existential mood. Indeed, Bostrom and Ćirković followed Rees 
and Posner in arguing that “the most likely global catastrophic risks all seem 
to arise from human activities, especially industrial civilization and advanced 
technologies.” Whereas catastrophic risks that “are either already substantial 
or expected to become substantial within a decade or so include the risks 
from nuclear war, biotechnology (misused for terrorism or perhaps war), so-
cial/economic disruption or collapse scenarios, and maybe nuclear 
terrorism,” it seems probable that “over a somewhat longer time frame, the 
risks from molecular manufacturing, artificial intelligence, and totalitarian-
ism may rise in prominence.” Although the authors acknowledged that their 
taxonomy of risks “is for convenience only, [and] often fairly arbitrary,” they 
nonetheless grouped the dangers facing humanity into “risks from nature” 
like asteroids, comets, and supervolcanoes; “risks from unintended conse-
quences” like climate change, pandemics and artificial intelligence; and “risks 
from hostile acts” like nuclear conflict, nuclear terrorism, bioterrorism, nan-
otechnology, and totalitarianism. 
 Since this collection was published, many additional books have of-
fered their own lists and classifications of risks, such as Here Be Dragons: Sci-
ence, Technology, and the Future of Humanity (2016) by the noted Swedish 
statistician Olle Häggström, my own books The End: What Science and Reli-
gion Tell Us About the Apocalypse (2016) and, a year later, Morality, Foresight, 
and Human Flourishing: An Introduction to Existential Risks (which was the 
first textbook on the topic), End Times: A Brief Guide to the End of the World 
(2017) by Bryan Walsh, the Future Correspondent at Axios, Rees’ follow-up 
On the Future: Prospects for Humanity (2018), as well as The Precipice: Exis-
tential Risk and the Future of Humanity (2020) by the moral philosopher 
Toby Ord, who works alongside Bostrom at the University of Oxford. This 
cluster of publications shows that although the topic of existential risk re-
mains woefully understudied to date (a theme of Part II below), there is 
rapidly growing interest from scholars with different intellectual back-
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grounds in understanding and avoiding humanity’s potential fall from exis-
tential grace. 
 All of this is to say that the perspectival shift toward what could be in 
the twenty-first century greatly reinforced the emerging conviction that this 
great experiment called civilization has a higher chance of failing tomorrow 
than yesterday—a belief further underlined by the nascent field of “Collapse 
Studies,” whose most famous contribution was perhaps the bestselling 2005 
book Collapse: How Societies Choose to Fail or Succeed by the eminent biolo-
gist Jared Diamond. (In this book, Diamond examined a number of historical 
cases of societal collapse involving the Anasazi, the Mayans, the Vikings, and 
the people of Easter Island, showing how resource depletion can trigger the 
destruction of political and economic systems.) 

A JOYFUL DEBATE 

 But what is it about the new constellation of emerging technologies—
biotechnology, synthetic biology, nanotechnology, and artificial intelli-
gence—that makes the twenty-first century uniquely dangerous? Why have 
so many scholars over the past two and a half decades become so much more 
anxious about the future of humanity? The answer to these questions was 
most explosively articulated in a 2000 Wired magazine article by Bill Joy, the 
co-founder of Sun Microsystems, whose current net worth hovers around 
$1.5 billion. Titled “Why the Future Doesn’t Need Us,” this initiated a large, 
mostly productive, and at times heated public debate about the various pros 
and cons of developing what Joy referred to as GNR technologies, where the 
acronym “GNR” stands for “genetics, nanotechnology, and robotics,” with the 
last term including artificial intelligences that may or may not take the form 
of androids.  Joy opened his article by admitting that “I can date the onset of 84

my unease to the day I met Ray Kurzweil, the deservedly famous inventor of 
the first reading machine for the blind and many other amazing things.” The 
reason was Kurzweil’s good reputation as a reliable forecaster of technology 
combined with his prediction that “the rate of improvement of technology 
was going to accelerate and that we were going to become robots or fuse with 
robots” in the near future—specifically, in the year 2045, Kurzweil later speci-
fied. Joy found this alarming because of the possibility, admitted by futurists 
like Kurzweil, that it could result in the elimination of humanity. Consider a 
passage from the 1999 book Robot: Mere Machine to Transcendent Mind by 
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Hans Moravec, a roboticist at Carnegie Mellon University, which Joy quoted 
with trepidation. “In a completely free marketplace,” Moravec declared, 

superior robots would surely affect humans as … humans have 
affected countless species … . Robotic industries would compete 
vigorously among themselves for matter, energy, and space, in-
cidentally driving their price beyond human reach. Unable to 
afford the necessities of life, biological humans would be 
squeezed out of existence. 

In other words, as Joy wrote, “Moravec’s view is that the robots will eventual-
ly succeed us—that humans clearly face extinction.” In fact, Moravec even 
admitted to being “an author who cheerfully concludes that the human race 
is in its last century, and goes on to suggest how to help the process along,” a 
claim that Leslie noted in his book. The point is that if the creation of these 
robots could plausibly occur this century, the question of whether replacing 
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humanity with a population of superintelligent AIs is of not merely great 
moral importance but immense practical urgency. This concern was of course 
voiced by scholars writing after Joy, such as Bostrom, Rees, and Posner. For 
example, Bostrom identified flawed superintelligence within his taxonomy as 
both a “crunch” and a “shriek,” writing that “there is the possibility that a 
badly programmed superintelligence takes over and implements the faulty 
goals it has erroneously been given.” He later developed this idea at length in 
his 2014 book Superintelligence, which drew heavily from the insights of AI 
theorists like Eliezer Yudkowsky of the Machine Intelligence Research Insti-
tute, based in Berkeley. Similarly, Rees—who at one point described his “pes-
simism [as] nearer-term, and in some ways deeper, than Bill Joy’s”—recapitu-
lated I.J. Good’s claim from chapter 4 that “a superintelligent machine could 
be the last invention humans ever make.” And Posner wrote that 

there may some day, perhaps some day soon (decades, not cen-
turies, hence), be robots with human and eventually (but 
decades, not centuries, later) more than human intelligence. … 
The next step would be to replace the human brain with an 
equally intelligent robot’s brain. … Superintelligent robots with 
a silicon or other inorganic base … may be the next stage in 
evolution. Human beings may turn out to be the twenty-first 
century’s chimpanzees, and if so the robots may have as little use 
and regard for us as we do for our fellow, but nonhuman, pri-
mates. The robots may kill us, put us in zoos, or enslave us, us-
ing mind-control technologies to extinguish any possibility of 
revolt.  

DUALLY USABLE ARTIFACTS 

 But the possibility of a superhumanly intelligent algorithm destroying 
humanity is just one of the two main worries in Joy’s article. The other con-
cerned the fact that, unlike many NBC weapons of the past century, GNR 
technologies are dual-use in nature. Although Joy did not use this term, a 
Google Ngram search shows that it first appeared in the late 1970s, which 
means that the idea had been around for a while. And while it initially re-
ferred to technologies (or theories, information, research, equipment, and so 
on) that can be used for both military and civilian purposes, over time it has 
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come to more generally denote those with both malicious and beneficial uses, 
where the good and the bad uses are inextricable. For example, the very same 
genomic data, scientific knowledge, and laboratory equipment that could 
produce a vaccine for COVID-19 can also be utilized to synthesize a designer 
pathogen capable of initiating what risk scholars call an engineered pandemic. 
And the very same nanobot technology that could enable one to “swallow the 
surgeon,” as Feynman said in his 1959 lecture, could also be repurposed to 
convert all organic matter into mindlessly reproducing copies of themselves. 
In his 2005 book The Singularity is Near, Kurzweil described this as “the 
deeply intertwined promise and peril of GNR,” which gestures at the crucial 
fact that given the potential benefits of these technologies, there are strong 
economic pressures to continue their development. As Joy made the point in 
his article: 

Each of these technologies also offers untold promise: The vision 
of near immortality that Kurzweil sees in his robot dreams dri-
ves us forward; genetic engineering may soon provide treat-
ments, if not outright cures, for most diseases; and nanotech-
nology and nanomedicine can address yet more ills. Together 
they could significantly extend our average life span and im-
prove the quality of our lives. 

The catch is, of course, that “with each of these technologies, a sequence of 
small, individually sensible advances leads to an accumulation of … great 
danger.” This is one manner in which the new GNR technologies are funda-
mentally different than older NBC weapons: the latter “were and are largely 
military, developed in government laboratories” whereas the former “have 
clear commercial uses and are being developed almost exclusively by corpo-
rate enterprises.” As the Executive Director of the Global Catastrophic Risk 
Institute in New York City, Seth Baum, wrote in a 2014 paper, if we “use the 
technology,” then we “risk the downside of [a] catastrophic failure” that 
could, at worst, bring about our extinction; but if we “do not use the technol-
ogy,” then we must “suffer through life without it.” He called this the great 
downside dilemma of emerging technologies. 

POWER AND ACCESSIBILITY 
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 But the dual usability of GNR technologies would not warrant much 
alarm without two additional features: their rapidly growing power and acces-
sibility. It is of course true that most (if not all) technologies are dual-use to 
some extent. After all, a bar stool could be a comfortable seat in which to 
have drinks with a friend as well as a bludgeon to beat someone to death. 
However, when the technology in question could wreak global havoc on hu-
manity, and when it can be acquired by a large number of actors, then the 
problem becomes spine-chillingly, blood-curdlingly, horrifyingly existential. 
On Joy’s account, the unprecedented power of GNR technologies derives 
from their special capacity for self-replication, which he describes as “a dan-
gerous amplifying factor.” Whereas “a bomb is blown up only once,” a single 
pathogen, nanobot, or AI program “can become many, and quickly get out of 
control.” And whereas designing and building nuclear weapons requires large 
teams of highly educated people handling extremely rare and dangerous ma-
terials like uranium and plutonium, weaponizing a bacterium or virus is be-
coming ever-more feasible in small “biohacker” laboratories, with minimal 
explicit and tacit knowledge of microbiology. As Joy made the point, 

21st-century technologies—genetics, nanotechnology, and 
robotics (GNR)—are so powerful that they can spawn whole 
new classes of accidents and abuses. Most dangerously, for the 
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first time, these accidents and abuses are widely within the reach 
of individuals or small groups. They will not require large facili-
ties or rare raw materials. Knowledge alone will enable the use 
of them.  

This led Joy to describe the resulting weaponized artifacts as involving 
“knowledge-enabled mass destruction,” which he abbreviated as KMD. Along 
similar lines, Posner observed that “because the biotech industry is expand-
ing rapidly and the costs and skills required for gene splicing are falling, the 
danger of bioterrorism is rising. We may be safe today, but not tomorrow.” 
 Such worries were startlingly confirmed a year after Joy’s article, when 
a team of Australian scientists accidentally created a mousepox virus far 
more lethal than the naturally occurring one, killing every single mouse ex-
posed to it—including those that had previously been vaccinated against the 
pathogen. This was disturbing because the mousepox virus is similar to the 
smallpox virus—a devastating disease that killed upwards of 300 million 
people in the twentieth century before being eradicated in 1980—which sug-
gested that an alteration of the same sort could be made in the latter. As a 
2001 article in New Scientist observed, “the discovery highlights a growing 
problem. How do you stop terrorists taking legitimate research and adapting 
it for their own nefarious purposes?” The following year, in 2002, Pentagon-
funded scientists at Stony Brook University successfully synthesized “a live 
polio virus from chemicals and publicly available genetic information.” Polio 
is a childhood disease that left huge numbers of young people paralyzed in 
the late nineteenth and twentieth centuries, although a vaccine developed in 
the 1950s helped eliminate the pathogen in most regions of the world. The 
consternating thing about this case is that the team built “the virus using its 
genome sequence, which is available on the Internet, as their blueprint and 
genetic material from one of the main companies that sell made-to-order 
DNA.” Together, these studies—widely discussed and frequently cited during 
the following decade by risk scholars—offered strong support for the worries 
articulated by Joy and later elaborated by Bostrom, Rees, Posner, and others. 
(In addition, as intimated above, the 9/11 attacks vividly affirmed that there 
really are terrorist groups out there willing to engage in acts of catastrophic 
violence.) To quote the lead scientist of the Stony Brook study: “You no 
longer need the real thing in order to make the virus and propagate it.” The 
same point applies just as well to nanotechnology and AI, both of which 
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could be even more dangerous than genetic engineering. As Joy observed, “it 
is far easier to create destructive uses for nanotechnology than constructive 
ones. Nanotechnology has clear military and terrorist uses.” Consequently, 
“in obtaining the great power of nanotechnology … we run a grave risk—the 
risk that we might destroy the biosphere on which all life depends.” 

DEMOCRATIZATION 

 The idea that emerging technologies pose unique dangers because of 
their dual usability, expanding power, and increasing accessibility was noted 
by previous futurists whose work had influenced Joy. For example, Leslie 
noted that “there is increasing recognition of the danger of the widespread 
availability of bioengineering technology. The means exist for anyone with 
the level of knowledge and equipment available to a typical graduate student 
to create disease agents with enormous destructive potential.” And Kurzweil 
wrote in his 1999 book The Age of Spiritual Machines that 

we’re very close to the point where the knowledge and equip-
ment in a typical graduate-school biotechnology program will 
be sufficient to create self-replicating pathogens. Whereas a na-
noengineered weapon could replicate across any matter, living 
and dead, a bioengineered weapon would only replicate across 
living matter, probably just its human targets. … In either case, 
the potential for uncontrolled self-replication greatly multiplies 
the danger. 

But it was Joy’s article that catapulted the issue into the public consciousness 
and inspired nearly all of the articles and books mentioned above. What 
emerged from these analyses was a new variety of kill mechanism, namely, 
the distribution of unprecedented destructive capabilities across society, thus 
vastly multiplying the total number of actors—states, groups, and individu-
als—capable of wiping out the human species through error or terror. This is 
extremely worrisome because probabilities accumulate over space and time, 
so even if the probability of any single group or individual destroying humani-
ty is virtually negligible, doom soon can still be more or less certain. As Rees 
summed up the idea, 
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later in this century, scientists might be able to create a real 
nonnuclear Doomsday machine. Conceivably, ordinary citizens 
could command the destructive capacity that in the twentieth 
century was the frightening prerogative of the handful of indi-
viduals who held the reins of power in states with nuclear 
weapons. If there were millions of independent fingers on the 
button of a Doomsday machine, then one person’s act of irra-
tionality, or even one person’s error, could do us all in. 

Even worse, Posner observed that 

given a fixed though tiny percentage of individuals assumed to 
have the skills and motivation to devise and carry out a scheme 
of catastrophic destruction, any increase in world population 
increases the absolute number of those dangerous individuals, 
just as the more planets there are, the likelier it is that at least 
one of them contains intelligent life. It might require only a 
handful of deranged or fanatical individuals with the relevant 
technological skills to cause a global catastrophe. 

Whereas Paul and Anne Ehrlich, the Club of Rome, and others had warned 
about the ecological dangers of overpopulation, the growing number of peo-
ple in the world—projected to be at least 9.3 billion by 2050—will also, in the 
twenty-first century, increase the total number of actors capable of unilateral-
ly killing off the human species. There is thus an additional agential danger 
associated with population growth. Such concerns were given mathematical 
precision in a 2017 paper by the medical doctor and computer scientist John 
Sotos. In it, he calculated that a 1 in 100 chance of only a few hundred agents 
releasing a species-destroying pathogen—whether because of error or ter-
ror—yields virtually inevitable doom within ~100 years. Yet if the total num-
ber of agents capable of inflicting global-scale harm rises to 100,000, the 
probability of any one person releasing such a pathogen must be less than 1 in 
109 for humanity to survive a millennium. This is why the combination of 
power, accessibility, and dual usability are so catastrophically dangerous: the 
capacity for state and nonstate actors to single-handedly terminate the party 
of life is becoming democratized. Democracy is a fine form of government—
at least the best we have so far tried, as Winston Churchill famously said—

165



but we should not wish access as equal to the tools of annihilation as to the 
ballot box. 

A PLURALITY OF WORLDS? 

 This dismal picture of humanity’s plight this century was made even 
bleaker by the third component of the new existential mood mentioned 
above: anthropic reasoning. Let’s begin with this: many readers will likely 
find it surprising that many people throughout Western history have believed 
in the existence of other “worlds,” some of which are home to intelligent be-
ings like us. Recall that Immanuel Kant, under the influence of the Principle 
of Plenitude, claimed that the disappearance of humanity “ought not to be 
seen as a regretful loss, since we do not know how unmeasurably rich the 
continuously evolving nature in other corners of the sky might be. Its vast 
fertility shall compensate for this loss with great abundance elsewhere.” Ben-
jamin Franklin and Camille Flammarion held similar views about the reality 
of worlds other than ours. Yet the idea goes back at least to the ancient Greek 
atomists who, as discussed in chapter 2, posited not just other worlds but an 
infinity of other worlds. Somewhat comically, the Greek historian Plutarch re-
ported that this idea once brought Alexander the Great to tears 

when he heard from Anaxarchus [an atomist philosopher who 
accompanied Alexander the Great on his campaigns] that there 
was an infinite number of worlds; and his friends asking him if 
any accident had befallen him, he returned this answer: “Do you 
not think it a matter worthy of lamentation that when there is 
such a vast multitude of them, we have not yet conquered one?” 

Others expressed certainty that intelligent creatures roamed the moon—
those lunatics—and Christians debated whether, if other words do exist, each 
has its own Jesus or whether Jesus’ sacrifice here on Earth was sufficient to 
wash away the sins of everyone everywhere, including aliens. 
 However, scientific advancements in the 1950s made the question of 
extraterrestrial life an increasingly tractable empirical problem. This resulted 
in the formation of a new field called astrobiology, also known as exobiology 
or xenology (terms that are less common today). One of the most famous ear-
ly studies in astrobiology was the 1952 Miller-Urey experiment. This found 
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that when one recreates the geophysical conditions of our primordial planet 
in the laboratory, microscopic monomers called amino acids—which are the 
constituents of proteins, one of the four macromolecular building blocks of 
life as we know it here on Earth—will spontaneously form. This bolstered 
hope that we might figure out how single-celled organisms arose via natural 
processes from the non-living constituents floating around, say, hy-
drothermal vents under the ocean at least 3.8 billion years ago. Then, several 
years later in 1959, scientists built the first radio telescope, which enabled 
them to “listen in” on any electromagnetic signals that might have been sent 
by technologically advanced civilizations elsewhere in the universe, a project 
known as SETI, or the search for extraterrestrial intelligences. At first the cen-
tral assumption of this research that was interstellar travel is infeasible, and 
hence that if there are other intelligent beings out there, they exist within cir-
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cumscribed “islands,” but by the late 1970s this was no longer in vogue.  The 85

result was a surge of interest in a question most famously posed by the for-
mer Manhattan physicist Enrico Fermi during a 1950 luncheon with Edward 
Teller and other colleagues: “Where is everybody?” 

THE FERMI PARADOX 

 The idea is this: on the one hand, there are reasons to believe that 
technological civilizations should be abundant in the universe. As just men-
tioned, the Miller-Urey experiment showed that at least some of the basic in-
gredients of life will arise under certain conditions, and the phenomenon of 
evolutionary convergence—for example, eyes and wings having evolved inde-
pendently multiple times on Earth—suggests that once life emerges, there 
may be a general trend toward creatures like us. But here is the clincher: even 
if this is unlikely to occur on any given exoplanet, the shear number of exo-
planets in the universe combined with the fact that planetary systems have 
existed for billions of years implies that the cosmos should be overflowing 
with alien spaceships dashing across the midnight firmament and/or elec-
tromagnetic signals splashing up against the shores of our planet. As the fel-
low Manhattan Project physicist Herbert York reported, Fermi himself 

followed up with a series of calculations on the probability of 
earthlike planets, the probability of life given an earth, the prob-
ability of humans given life, the likely rise and duration of high 
technology, and so on. He concluded on the basis of such calcu-
lations that we ought to have been visited long ago and many 
times over. 

Yet, on the other hand, there is no scientifically credible evidence that aliens 
have ever contacted or visited us. There are of course reports to the contrary, 
some of which date back millennia and are quite intriguing. For example, a 
Roman historian named Livy wrote in his expansive History of Rome, com-
posed between 27 and 9 BCE, that during the winter of 218 BCE “a spectacle 
of ships gleamed in the sky [over Rome].” And the NASA scientist Josef 
Blumrich published a 1974 book in which he argued that passages in the Old 
Testament book of Ezekiel, which was written in the sixth century BCE, ac-
tually describe an alien spacecraft landing on Earth. As Ezekiel 1:13 reports, 
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the occupants of the spacecraft had an “appearance … like burning coals of 
fire.” The best evidence to date is very likely the short video clips recently re-
leased by the Pentagon, called the “Pentagon UFO videos,” in which Navy 
fighter jets spot and track some unidentified objects streaking in the sky. But 
this is still not good enough to reject the claim that we are alone in the uni-
verse; as Carl Sagan liked to say, “extraordinary claims require extraordinary 
evidence.” The point is that there are two plausible claims in direct tension 
with each other—one about what we should detect in the universe and the 
other concerning what we actually do detect. Science implies, or at least 
seems to, that other intelligent beings must surely exist, yet all we hear is the 
deafening roar of what David Brin in 1983 called the “Great Silence.” This is 
the heart of the Fermi paradox. 

THE GREAT FILTER FRAMEWORK 

 The question, then, is what the Fermi paradox has to do with our 
prospects for survival. Why does it matter that we observe the Great Silence 
rather than a Great Clamor? The answer is that very next step in our devel-
opment as a technological civilization appears to begin colonizing the final 
frontier—space. Yet if our observations are trustworthy, it is almost never the 
case that life succeeds in creating a technological civilization that spreads be-
yond its home star. This means that something is likely to happen at this step 
of our development to prevent us from spreading into the galaxy, the most 
obvious event being our extinction. A good way to think about this conclu-
sion is in terms of the Great Filter framework proposed in 1998 by the econ-
omist Robin Hanson. The idea is that somewhere along the road from non-
living matter to a technologically advanced interstellar civilization run by in-
telligent creatures like us there must be one or more transitions that are ex-
tremely difficult to get through. These constitute “Great Filters” that would 
explain the Great Silence and, therefore, resolve the Fermi paradox. As Han-
son made the point, 

the Great Silence implies that one or more of these steps 
are very improbable; there is a “Great Filter” along the path be-
tween simple dead stuff and explosive life. The vast vast [sic] ma-
jority of stuff that starts along this path never makes it. In fact, 
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so far nothing among the billion trillion stars in our whole past 
universe has made it all the way along this path. 

What might these probability bottlenecks be? Hanson identified nine steps as 
being “our best-guess evolutionary path to an explosion which leads to visible 
colonization of most of the visible universe.” Quoting him here with a few 
small edits: 

1. The right star system. 
2. Reproductive something, such as RNA. 
3. Simple (prokaryotic) single-celled life. 
4. Complex (archaeatic and eukaryotic) single-celled life. 
5. Sexual reproduction. 
6. Multi-cellular life. 
7. Tool-using animals with big brains. 
8. Where we are now. 
9. Colonization explosion. 

It follows that the “ominous question” for us is whether a Great Filter lies be-
hind or ahead of us—that is, “how far along this filter are we?” If the transi-
tion from unicellular life to sexually reproducing organisms constitutes a 
Great Filter, then we may be confident that we will survive at least for the 
foreseeable future. But if the transition from our current step of technological 
sophistication to the next step of a “colonization explosion” must cross a 
Great Filter, then near-term annihilation is extremely likely. Hanson ex-
plained this point as follows: 

While all of these stories [of how each step occurred] are at least 
minimally plausible, our main data point [the Great Silence] 
implies that at least one of these plausible stories is wrong—one 
or more of these steps is much more improbable than it other-
wise looks. If it is one of our past steps, such as the development 
of single-cell life, then we shouldn’t expect to see such indepen-
dently evolved life anywhere within billions of light years from 
us. But if it is a step between here and a choice to explode that is 
very improbable, we should fear for our future. At the very least, 
our potential would have to be much less than it seems. 
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TWO HYPOTHESES 

 This leads us to the two of the most prominent hypotheses about 
where the Great Filter exists: the Doomsday hypothesis and the Rare Earth 
hypothesis. The first states that civilizations reaching roughly our level of so-
phistication tend to self-destruct. One of the earliest mentions of this came 
from the German physicist Sebastian von Hoerner, who wrote in 1961 that 

we should not underestimate the power of two critical factors 
that can terminate the life of a civilization once the technical 
state has been reached. Science and technology have been 
brought forward (not entirely, but to a high degree) by the fight 
for supremacy and by the desire for an easy life. Both of these 
driving forces tend to destroy if they are not controlled in time: 
the first one leads to total destruction and the second one leads 
to biological or mental degeneration. 

In other words, the quest for pleasure and happiness could result in a civiliza-
tion using its scientific and technological know-how to create drugs, brain 
electrodes, virtual realities, and so on, that induce states of bliss. This is not 
all that implausible: antidepressants are widely prescribed today, and some 
futurists have worried about wire-heading (as Larry Niven called it), whereby 
electrodes implanted in the skull stimulate the pleasure centers of the brain, 
resulting in a population of blissed-out grinning idiots. The other possibility 
essentially states that the Great Filter lies in our future: soon, the newly ac-
quired capacity to trip ourselves into the eternal grave of extinction will get 
the better of us, and the human story will come to an abrupt and tragic end. 
This hypothesis is—that is, the Doomsday hypothesis—is at least consistent 
with the evidence laid out above concerning the exponential development of 
GNR technologies and worsening environmental crisis, both of which point 
to a bad outcome for humanity in the coming decades or centuries: if not ex-
tinction, then at least the collapse of civilization in its current form. 
 In contrast, the Rare Earth hypothesis asserts that while simple forms 
of life may pervade the universe, complex creatures like ourselves are exceed-
ingly rare. This directly contradicts an idea called the mediocrity principle 
that, as Brin observed, has been “taught as almost religious canon to students 
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of astronomy,” not unlike uniformitarianism being inculcated in the young 
minds of Earth science students for more than a century. According to this 
principle, which is closely related to the more well-known Copernican prin-
ciple, there is nothing special about our place in space and time, our evolu-
tionary history, and so on. It follows that if we are ordinary features of the 
cosmos, then our existence provides evidence for the existence of other intel-
ligent beings. In other words, being alone in the universe would make us ex-
ceptional; but we are not exceptional, so we are not alone. In response to 
what he described as an “exaggerated subservience to the ‘Copernican prin-
ciple,’” the Australian physicist Brandon Carter introduced the anthropic 
principle in the early 1970s, which is the heart and soul of anthropic reason-
ing. The basic idea is that since “specially favourable conditions (of tempera-
ture, chemical environment, etc.) are prerequisite for our existence,” it follows 
that “although our situation is not necessarily central, it is inevitably privi-
leged to some extent.” For example, an observer like us could never find itself 
in a universe that had collapsed shortly after the Big Bang, or on a planet in 
which abiogenesis had never occurred. Hence, the fact of our evolution itself 
provides no more evidence for the evolution of intelligence elsewhere in the 
universe than using a net with 12-inch-wide holes to catch fish implies that 
only fish larger than 12 inches live in the water (obviously, the smaller fish 
will simply slip through the net). 
 This principle, simple as it is, has many important implications for our 
chances of survival. One concerns the application of what Leslie and others 
have called the observation selection effect to our estimates of how probable 
certain types of catastrophes are. Take an extreme example: the complete and 
total destruction of the universe by a vacuum bubble. Has this ever occurred 
in our visible universe? No, of course not. But does this mean that a vacuum 
bubble is improbable? No, since we can only ever find ourselves in a universe 
that has not been destroyed by a vacuum bubble! To make the point more 
concrete, imagine 1 million universes containing technological civilizations 
at time T1. In 999 thousand of these, at T2, a vacuum bubble catastrophe de-
stroys the technological civilizations therein, leaving only one universe un-
harmed. Looking only at their own histories of never being destroyed by a 
vacuum bubble, the technological civilizations in this universe may erro-
neously conclude, at T3, that the probability of vacuum-bubble destruction is 
minuscule—but this would ignore the fact that intelligent observers can nev-
er find themselves in world-situations that are incompatible with intelligent 
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observers. As Ćirković made this point in a chapter he wrote for his co-edited 
book Global Catastrophic Risks, “people often erroneously claim that we 
should not worry too much about existential disasters, since none has hap-
pened in the last thousand or even million years. This fallacy needs to be dis-
pelled.” In sum, we cannot conclude that the probability of annihilation is 
small because we have not yet gone extinct; nor can we infer that all dooms-
day predictions must be false since every prediction so far made has been 
wrong. To quote Posner: “By definition, all but the last doomsday prediction 
[will be] false.” 

ARGUING FOR DOOMSDAY 

 The very same mode of reasoning leads to the conclusion—controver-
sial, to be sure—that, in slogan form, we are systematically underestimating 
the probability of doom in the near future. This is called the Doomsday Argu-
ment (not to be confused with the Doomsday hypothesis, although there are 
direct links between the two), and it was introduced by Carter during a 1983 
conference hosted by the Royal Society in London. The best way to explain 
the argument is through an analogy: imagine that you have two identical 
buckets in front of you. In the first, there are ten balls numbered one through 
ten. In the second, there are 1,000 balls numbered one through 1,000. Your 
task is to reach into one of the buckets, randomly select a ball, look at the 
number, and then guess which one it came from. You do this and pick out a 
ball with the number 7. If you were to guess the first bucket, you would have 
a 1-in-10 chance of being right whereas if you were to guess the second, you 
would have a 1-in-1,000 chance of being right; so, it would clearly be irra-
tional not to bet on the first. Now consider two hypotheses about how many 
human beings will exist in total from our debut in the Pleistocene to our ex-
tinction at some unknown time in the future. Calculations suggest that about 
100 billion people have so far made the harrowing journey from the cradle to 
the grave over the past 50,000 years, and that ~8 billion people exist today, 
meaning that a little more than 7 percent of everyone who has ever lived is 
currently alive. The first hypothesis says that there will be a total of 150 bil-
lion whereas the second puts the figure at 100 trillion (more than 600 times 
larger). If you consider yourself to be a random sample of all the humans 
who will ever exist, just like the ball you extracted from the bucket was a ran-
dom sample of the balls, and if you know that you are something like the 100 
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billionth person in history, then you should bet on the first hypothesis. This 
line of reasoning does not imply, as Leslie points out, that our extinction is 
bound to happen soon. As he wrote: “taken just by itself, the doomsday ar-
gument could do little to tell us how long humankind will survive. What it 
might indicate, though, is that the likelihood of Doom Soon is greater than 
we would otherwise think.” In other words, however probable we believe 
human extinction is based on empirical considerations like the lists surveyed 
at the beginning of this chapter, the anthropic reasoning of the Doomsday 
Argument tells us that we must increase this probability. Here is Leslie again 
on the idea: 

We ought to have some reluctance to believe that we are very 
exceptionally early, for instance in the earliest 0.001 percent, 
among all humans who will ever have lived [as in, roughly 
speaking, the case of the second hypothesis]. This would be 
some reason for thinking that humankind will not survive for 
many more centuries, let alone colonize the galaxy. … Carter’s 
doomsday argument doesn’t generate any risk-estimates just by 
itself. It is an argument for revising the estimates which we gen-
erate when we consider various possible dangers.  86

Indeed, most of Leslie’s The End of the World is dedicated not to examining 
the various threats confronting us but explicating and defending the Dooms-
day Argument. Not only is this the most vigorous defense of the argument in 
the literature to date, but it greatly influenced nearly all of the scholars men-
tioned above, including Bostrom, Joy, Rees, and Posner. 

SIMULATION OR DEATH 

 Incidentally, Bostrom’s study of the topic while he was a graduate stu-
dent led him to formulate another argument based on anthropic reasoning 
called the Simulation Argument, which he published in 2003. The conclusion 
of the argument is that at least one of the following three disjuncts must be 
true: first, we are very likely to go extinct before reaching a posthuman stage; 
second, almost every civilization that does reach a posthuman stage decides, 
for whatever reason, not to run a large number of high-resolution computer 
simulations in which minds like ours exist; or third, we are almost certainly 
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living in a computer simulation right now. The third possibility, called the 
Simulation Hypothesis, is based on the following line of reasoning: if neither 
of the first two outcomes obtain, then it must be the case that we become a 
posthuman civilization that runs a large number of simulations in which 
minds like ours exist. (Here I am just negating the first two possibilities.) If 
we become a posthuman civilization that runs a large number of simulations 
in which minds like ours exist, then the ratio of minds in “true” reality com-
pared to those in virtual reality would be vastly skewed toward the latter. 
Now, if any sufficiently high-resolution simulation will be indistinguishable 
from “true” reality, then we have no special evidence for thinking that we 
ourselves exist in “true” rather than virtual reality. How should one reason in 
such situations? As Bostrom notes, the standard strategy would be to employ 
the Principle of Indifference, which instructs one to distribute probabilities 
evenly across all possibilities. In other words, if you have no special evidence 
about which of three cups a penny is hidden under, you should set the prob-
ability at 1/3 for each cup. 
 This is where the argument makes a stunning leap to a surprising con-
clusion: since there must exist far more simulated minds than non-simulated 
minds if the first two disjuncts are false, then distributing probabilities 
evening across all possibilities means that you are more likely to be a simulat-
ed mind than a non-simulated mind. In other words: you probably live in a 
computer simulation. To put the point differently, consider the idea in terms 
of betting odds, which can be a good guide to rational decision-making. (As 
Immanuel Kant wrote in his Critique of Pure Reason, “people often pro-
nounce their views with such bold and uncompromising assurance that they 
seem to have abandoned all fear of error. A bet startles them.”) Imagine that 
there are trillions and trillions of simulated minds that are all asked the same 
question: Put your money on whether you are simulated or not. If everyone 
were to bet that they were simulated, nearly everyone would win, whereas if 
everyone were to bet that they were not, nearly everyone would lose. Hence, 
you too should bet that you are in a computer simulation. As it happens, 
some scientists working within the fascinating new field of digital physics 
have argued that the most fundamental type of thing in the universe is, in 
fact, information—an “it from bit” theory that is consistent with the Simula-
tion Hypothesis. Who knows—perhaps we will find compelling evidence 
someday that we are, at bottom, 1s and 0s rather than quarks and leptons. 
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 The Simulation Argument, especially the Simulation Hypothesis, 
gained considerable media attention after Bostrom’s 2003 publication, with 
coverage in the New York Times, Vox, and New Scientist, among others. What 
is most interesting about the idea, though, is that it purports to narrow down 
the space of future possibility for our species: either we go extinct before 
reaching a posthuman stage or we do not; if we do not, then we either run a 
bunch of simulations or not, where the former implies that we ourselves are 
simulated. This means that empirical research in digital physics can have di-
rect implications for our probability estimates of survival. For example, if sci-
entists find strong evidence that we are not living in a simulation, this would 
trigger a probability shift from the third disjunct to the first two, which 
means that “extinction before posthumanity” would become more likely. Al-
ternatively, if the evidence suggests that we do live in a simulation, then the 
shift would reverse and the probability of extinction would fall. Either way, 
this argument provided further philosophical reason for trepidation, since it 
implies that the default probability of human extinction before reaching a 
posthuman stage is 33 percent—although empirical considerations (the lists 
above) plus the observation selection effect and Doomsday Argument sug-
gest that the probability may be much greater.  87

DIRE ESTIMATES, GRAVE WARNINGS 

 In fact, the most reputable estimates of extinction put forward by ex-
perts during this period are generally higher than 33 percent. For example, 
Leslie combined his empirical analysis of the threat environment and the 
Doomsday Argument to conclude that the chance of not going extinct within 
the next 500 years is 70 percent, which he described as “encouragingly high.” 
(Although I doubt anyone would board a jetliner that has a 30 percent 
chance of crashing.) Shortly afterwards, in his 1999 book, Kurzweil—who 
was among the most prominent techno-utopians of the time—posed the 
question, “How likely are these [existential] dangers?,” to which he respond-
ed: “My own view is that a planet approaching its pivotal century of compu-
tational growth—as the Earth is today—has a better than even chance of 
making it through. But then I have always been accused of being an 
optimist.” In his 2002 paper, Bostrom wrote that his “subjective opinion is 
that setting this probability lower than 25% [of an existential catastrophe] 
would be misguided, and the best estimate may be considerably higher,” and 
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three years later he claimed that the “probability that humankind will fail to 
survive the 21st century [is] not less than 20 percent.” This comports with an 
informal survey of experts conducted in 2008 by the Bostrom’s Future of 
Humanity Institute, which put the median estimate of annihilation this cen-
tury at 19 percent. The following year, theoretical physicist Willard Wells, 
whose PhD advisor happened to be Richard Feynman, used a mathematical 
“survival formula” to calculate a 4 percent chance of extinction per decade. 
More recently, Ord stated in a 2017 interview that because of “radical new 
technology,” humanity has a mere 1 in 6 chance of surviving this century. 
 But these are estimates of human extinction. Other scholars have fo-
cused instead on the probability of civilizational collapse. (Note the obvious 
fact that human extinction implies civilizational collapse but not vice versa.) 
For example, Rees famously declared in his 2003 book that “I think the odds 
are no better than fifty-fifty that our present civilisation on Earth will survive 
to the end of the present century,” and Willard Well’s formula put the proba-
bility of collapse at 10 percent per decade. Similarly, the MIT cosmologist 
Max Tegmark opined in a 2018 podcast interview that “it is probably going to 
be within our lifetimes … that we are either going to self-destruct or get our 
act together.” Others weighing in on the issue include the following luminar-
ies: Posner, who wrote in his 2004 book that the chance of near-term extinc-
tion is “significant” given that this outcome “is becoming a feasible scientific 
project; the theoretical physicist Michio Kaku, who told Big Think in 2011 
that “the danger period is now. Because we still have the savagery. We still 
have all the passions. We have all the sectarian fundamentalist ideas circulat-
ing around. But we also have nuclear weapons. We Have chemical, biological 
weapons capable of wiping out life on Earth”; the great polymath Noam 
Chomsky, who stated in 2016 that the risk of human annihilation right now 
is “unprecedented in the history of Homo sapiens”; and Paul Ehrlich, who re-
cently prognosticated that the collapse of civilization is a “near certainty” in 
the coming decades if humanity continues to destroy the natural world at the 
current rate. Consistent with this, a 2020 publication titled “World Scientists’ 
Warning of a Climate Emergency,” which was signed by more than 11,000 
scientists from around the world, sounded the alarm (again) about “pro-
foundly troubling signs” of environmental catastrophe. “We declare,” the au-
thors wrote, “clearly and unequivocally that planet Earth is facing a climate 
emergency.” Unfortunately, the lack of political will shown by governments 
makes it very unlikely that an ecological holocaust will be averted, a dismal 
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fact that led the former Romanian environmental minister to worry in 2018 
that we may become “the first species to document our own extinction.” 
Some scholars have taken a step further and argued that we should focus on 
coming to terms with the apparent inevitability of worldwide doom. For ex-
ample, the director of the Environmental Humanities Initiative at Notre 
Dame University, Roy Scranton, has suggested shifting the conversation from 
“How can we prevent catastrophe?” to “How can we provide palliative care to 
a civilization in hospice?” To quote a line from his 2015 book Learning to Die 
in the Anthropocene, “we’re fucked. … The odds of [our] civilization surviv-
ing are negligible.” Similarly, the Futures Studies professor Jairus Grove wrote 
in 2015 that “to come to grips with apocalypses” means putting 

the emphasis on how to live and how to die rather than whether 
we live or die. … The confrontation with the earth system, its 
fragility, its capricious grip on life will irreversibly change what 
it is to be human. So there must be both concern and sanguinity 
in preparing ourselves for what is already happening. We need 
to find an immortality, what [Alfred North] Whitehead called 
perishing, worthy of the event of humanity. What this means, I 
think, is that we should not be fighting so hard to avoid perish-
ing as a species, if that even means something, but rather we 
should be trying to perish better. 

THE DOOMSDAY CLOCK IS TICKING 

 Underlining the credibility of these dire estimates and frantic warn-
ings, the Bulletin of the Atomic Scientists has pushed the Doomsday Clock 
closer to midnight than ever before. During the Cold War, the closest the 
minute hand inched to doom was in 1953, the year following the first ther-
monuclear detonations, when it was set to two minutes before midnight. Yet 
in 2020, the minute hand marched past this ominous time to a mere 100 sec-
ond before midnight, given what the Science and Security Board described as 
a rapidly worsening threat environment marked by a “new abnormal.” To 
emphasize the gravity of this setting, consider a timeline of every instance of 
the minute hand being pushed back or pulled forward since 1991—the offi-
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cial end of the Cold War—when the minute hand stood the furthest away 
from midnight in its history. These times are: 

1991: 17 minutes to midnight. 
1995: 14 minutes to midnight. 
1998: 9 minutes to midnight. 
2002: 7 minutes to midnight. 
2007: 5 minutes to midnight. 
2010: 6 minutes to midnight. 
2012: 5 minutes to midnight. 
2015: 3 minutes to midnight. 
2017: 2 and a half minutes to midnight. 
2018: 2 minutes to midnight. 
2020: 100 seconds to midnight. 

For some perspective, consider that the probability of human extinction from 
what I like to call our cosmic risk background (all natural risks together) is so 
low, perhaps just 1 in 1,000 per century, that prior to the Atomic Age, if there 
had been a Doomsday Clock, it would have been set to something like a few 
minutes after midnight earlier that same day. This is to say, the risks to our 
survival from nature are so small that the minute hand would have been re-
wound nearly 24 hours to, say, 12:05 am rather than 23:59:40 pm (the current 
risk—100 seconds). It would have made more sense to talk about how far the 
minute hand is from complete safety than how close it is to midnight. When 
the Atomic Age commenced, then, the minute hand jumped forward almost 
a full day to its initial setting in 1947 of 7 minutes before midnight. This goes 
to show just how profoundly everything chance with the onset of the Atomic 
Age: suddenly, the risk of annihilation underwent a quantum leap from neg-
ligible to nontrivial, minuscule to monumental. And of course this trend to-
ward doom continues today. 

WEAPONS OF TOTAL DESTRUCTION 

 All of this is to say that since the turn of the century, it has become in-
creasingly clear that humanity is surrounded by risks, mostly anthropogenic 
in their origin, that are multiplying and closing in with each passing decade. 
However lucky we may have been to survive the twentieth century, we will 
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need to be far luckier to survive the twenty-first. As Joy chillingly wrote in his 
2000 article, 

I think it is no exaggeration to say we are on the cusp of the fur-
ther perfection of extreme evil, an evil whose possibility spreads 
well beyond that which weapons of mass destruction be-
queathed to the nation-states, on to a surprising and terrible 
empowerment of extreme individuals. 

Indeed, the GNR tradition of scientific research is creating not only weapons 
of mass destruction (WMDs) but weapons of total destruction (WTDs) that 
could end up within arm’s reach of a potentially huge number of substate ac-
tors like apocalyptic terrorist groups and lone wolves with a death wish for 
humanity. Meanwhile, the all-or-nothing (utopia-or-annihilation) threat of 
machine superintelligence looms on the temporal horizon while climate 
change and ecological ruination are beginning to throw societies into chaos 
due to lethal heatwaves, massive wildfires, megadroughts, coastal flooding, 
rising sea-levels, more frequent hurricanes, melting glaciers and polar ice 
caps, desertification, famines, food supply disruptions, more infectious dis-
ease outbreaks, global biodiversity loss, species extinctions, mass migrations, 
economic recessions, political instability, and social upheaval. If the past 
three existential moods have been marked by a sense of existential vulnera-
bility, impending doom, and insecurity, this new one is imbued by a feeling 
of being almost hopelessly overwhelmed by a rapidly growing list of ways the 
human species could do itself in. 
 Indeed, one of the best ideas right now for containing the threat of 
“technological terrorism,” to borrow Posner’s term, is through the use of 
widespread, highly invasive surveillance systems that monitor the thoughts 
and actions of everyone everywhere. Since it could take only a single individ-
ual working in secrecy to, for example, synthesize a designer pathogen that 
quietly spreads around the world before causing symptoms that quickly lead 
to death, the apparently unavoidable solution is to form a single world gov-
ernment that constantly spies on every move of each of its citizens. This is 
what Bostrom, following the lead of other scholars like the moral philoso-
phers Ingmar Persson and Julian Savulescu (the latter of whom has an office 
one level above Bostrom), has actually endorsed. Yet this sounds very much 
like a dystopian nightmare, and indeed even if the world government were 
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run by a genuinely good leader—something like Plato’s “philosopher king,” 
who is guided by a deep love of wisdom (which is what “philosophy” means)
—the apparatus would nonetheless be in place for a corrupt, megalomania-
cal, authoritarian figure like the climate-denying, anti-science reality TV star 
Donald Trump to gain control and exploit it for their own personal or ideo-
logical ends. We are thus trapped in a labyrinth of our own making, and there 
does not appear a way out that does not involve abandoning the megatech-
nics of industrial civilization altogether—an option advocated by the neo-
Luddite Ted Kaczynski, aka the Unabomber, whose 30,000-word manifesto 
Industrial Society and Its Future, published under duress by the New York 
Times and Washington Post in 1995, left an imprint on the work of people 
mentioned above like Kurzweil and Joy. As Ord sums up the situation in his 
2020 book: 

Consider human history as a grand journey through the wilder-
ness. … In the middle of the twentieth century we came through 
a high mountain pass and found that the only route onward was 
a narrow path along the cliff-side: a crumbling ledge on the 
brink of a precipice. Looking down brings a deep sense of verti-
go. If we fall, everything is lost. We do not know just how likely 
we are to fall, but it is the greatest risk to which we have ever 
been exposed. … This comparatively brief period is a unique 
challenge in the history of our species. Our response to it will 
define our story. Historians of the future will name this time, 
and schoolchildren will study it. But I think we need a name 
now. I call it the Precipice. 

To which he adds that 

the Precipice gives our time immense meaning. In the grand 
course of history—if we make it that far—this is what our time 
will be remembered for: for the highest levels of risk, and for 
humanity opening its eyes, coming into its maturity and guaran-
teeing its long and flourishing future. This is the meaning of our 
time. 
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It is, in my considered opinion, not hyperbole to say that this is the most crit-
ical juncture of our species’ existence: the hinge of history, a do-or-die mo-
ment, crunch time, the Precipice. Or as Stephen Hawking wrote two years 
before his death in 2018, “we are at the most dangerous moment in the de-
velopment of humanity.” But whether we are passing through a temporary pe-
riod of heightened risk, or whether the sudden explosion in threats to our 
survival is just the beginning of a longer-term trend that almost inevitably 
leads to annihilation—in accordance with the Doomsday Hypothesis—is yet 
to be seen. 

THE BOTTLENECK HYPOTHESIS 

 Yet along with this dire assessment of our twenty-first-century existen-
tial plight, the new mood also contains a curious seed of hope associated 
with what I call the Bottleneck Hypothesis. This affirms that we find ourselves 
in a moment of historically unique dangers to our existence but adds that if 
we manage to survive long enough to colonize space, the probability of ex-
tinction could drop precipitously. The idea is based on the evolutionary fact 
that the greater the geographical spread of a species, the lower its chances of 
extinction; hence, it appears to follow that the greater our cosmographical 
spread becomes, the higher our chances of survival. If only we can make re-
gions of space beyond Earth permanent homes for our human, or posthu-
man, descendants, then the threat of annihilation will fall almost to zero. We 
will be safe, and the future will be bright. This view—the Bottleneck Hypoth-
esis—is fairly widespread among scientists, technologists, and futurists. For 
example, the former NASA administrator Michael Griffin declared in 2006, 
“human expansion into the solar system is, in the end, fundamentally about 
the survival of the species.” Similarly, Hawking conjectured that humanity 
will not survive for another 100 years unless we colonize space, but once this 
happens our future will become more or less secure; and Elon Musk, the 
CEO of SpaceX, says that “there is a strong humanitarian argument for mak-
ing life multi-planetary … in order to safeguard the existence of humanity in 
the event that something catastrophic were to happen.” It also suffuses the 
work of Leslie, Rees, Bostrom, and Ord, among others discussed above. And 
the feasibility of venturing into space in the near future has been bolstered by 
speculations that anticipated future technologies, such as nanotechnology, 
could make space travel accessible to nearly everyone. Drexler, for example, 
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has argued that nanotechnology “will be able to produce aerospace systems 
orders of magnitude cheaper than today’s, with lighter structures and en-
gines, superior sensors, and a billion times more on-board computer power.” 
 But the notion that space colonization constitutes a critical threshold 
that, once crossed, will more or less guarantee our continued survival has 
only intensified the panic-inducing belief that nothing matters more right now 
than squeezing through this bottleneck of heightened hazards. If we manage to 
succeed, it would instantiate what Ord and his colleague Owen Cotton-Bar-
ratt called in 2015 an existential eucatastrophe, where “eucatastrophe” was 
coined by the Lord of the Rings author J. R. R. Tolkien. This refers to any turn 
of events that greatly increase the expected value of the future. As they write, 
“in general successfully passing any ‘great filter’ is an existential eucatastro-
phe, since beforehand the probability of passing it is small, so the expected 
value is much smaller than after the filter is dealt with.” If there does indeed 
exist a Great Filter between our current state and the next phase of becoming 
a multi-planetary or interstellar civilization of posthumans, then passing 
through this filter would be existentially eucatastrophic. Hence, the possibili-
ty of colonizing space yields what they term existential hope, and this hope 
has become a driving force behind the activism of existential risk scholarship: 
the goal is not just to map-out the obstacle course of survival threats before 
us, but to identify concrete policies—such as mass surveillance—that could 
enable our species to survive long enough to leave Earth and, consequently, 
live forever. Countering the unprecedentedly high probability estimates of 
extinction this century, then, has been a motivating belief that on the other 
side of this perilous period lies some great payoffs that will make all the 
struggles and anxieties worth it. 

SUMMARY 

 All of this being said, let’s take a moment to orient ourselves in space 
and time before turning to the second part of this book. Our vertiginous 
journey so far has carried us across several millennia of thinking about our 
existential predicament in the universe, from an innocent childhood that 
persisted until just a few centuries ago to the traumatized adolescence of to-
day. The earliest existential mood was marked by a reassuring sense of Com-
fort, to borrow Benjamin Franklin’s memorable term. Whatever disasters 
might befall humanity, the reasoning went, we can rest easy knowing that the 
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grand narrative of human history has a glorious ending: cosmic justice will 
finally be exacted upon this weary world of sin and suffering, and God’s chil-
dren will join their Maker in paradise for an eternity of spiritual delights. But 
this reassuring outlook began to fall apart in the nineteenth century as sci-
ence, ethics, and biblical criticism chipped away at the previously unques-
tioned authority of Christian scripture. On the one hand, Darwinism demol-
ished the ontological claim that humans are fundamentally different from all 
other species, while on the other, the newly discovered Second Law implied 
that our eventual demise on a frozen Earth is not only physically possible but 
the inevitable outcome of entropy’s brutal dictatorship in the cosmos. The re-
sulting malaise of “unyielding despair,” as Bertrand Russell poignantly put it, 
was further exacerbated by the First World War, which tragically demon-
strated that the tools of human progress—scientific discovery and technolog-
ical innovation—can be just as easily exploited for the sordid purposes of 
mass extermination. Indeed, one might subdivide this period into a first 
phase in which the focus was almost entirely on thermodynamics, followed 
by a second overlapping phase in which were voiced the earnest concerns 
about anthropogenic annihilation. In both cases, though, the enabling condi-
tion was the steady retreat of church authority. 
 Yet it was not until the Castle Bravo debacle in 1954 that a single, 
clearly defined, scientifically credible anthropogenic kill mechanism was 
identified: the spread of radioactive particles around the world caused by the 
detonation of thermonuclear weapons. Whereas thinkers like Winston 
Churchill and Sigmund Freud had worried about the potential catastrophic 
consequences of technological “progress” during the interwar period, here 
was a single weapon that could render Earth genuinely uninhabitable if the 
two nuclear powers at the time were to turn the Cold War hot. Suddenly, the 
unyielding despair of the previous mood was replaced by panic-stricken con-
cerns that humanity could trip itself into the eternal grave of extinction quite 
literally tomorrow, a conviction reinforced by the nuclear winter hypothesis 
proposed in the early 1980s. Making matters worse, Rachel Carson’s 1962 
Silent Spring sounded the alarm about human-created pollution, while others 
warned about biological warfare, ozone depletion, climate change, and over-
population, with predictions from Paul and Anne Ehrlich that hundreds of 
millions of people would starve to death in the 1970s. The first cautionary 
statements from scientists about physics disasters, as well as emerging tech-
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nologies like nanotechnology and artificial intelligence, were also made dur-
ing this period of cultural trauma. 
 “But at least,” people confidently exhaled at the time, “Mother Nature 
has no intention of committing filicide—of killing off her evolutionary chil-
dren in a mass extinction caused by natural phenomena. Unfortunately, the 
rediscovery of the “crater of doom,” as Walter Alvarez called it, on the Yu-
catan Peninsula in 1990 dealt a lethal blow to the uniformitarian worldview 
that rejected the possibility of global-scale catastrophes. Over the course of 
just a decade, then, the research community of Earth scientists flipped from 
almost unanimously rejecting the possibility of “stones falling from the heav-
ens,” paraphrasing Thomas Jefferson, to embracing the claim that life’s natural 
history on Earth has indeed been punctuated by the sudden loss of large 
groups of species in one devastating blow. This was followed by groundbreak-
ing new research on volcanoes, which led to the unsettling conclusion that 
sulfate aerosols released during major eruptions could spread through the 
stratosphere and initiate worldwide volcanic winters similar to the nuclear 
winter and impact winter scenarios. It turns out that our cosmic abode, so 
long believed to be a refuge of safety for the naked ape, is really a house of 
horrors cluttered with death traps both above our heads and below our feet. 
This forced the existential mood to shift once more: even if humanity man-
ages to avoid committing suicide, the natural world will eventually do us in 
on evolutionary timescales. 
 The most recent shift in existential mood, then, was catalyzed in large 
part by the exponential development of GNR (genetics, nanotech, and 
robotics) technologies toward the end of the twentieth century, leading many 
theorists to fret about a host of novel existential dangers that humanity will 
have to dodge-to-survive in the coming 100 years. Unlike the NBC (nuclear, 
biological, and chemical) weapons of the previous century, this new genera-
tion of artifacts have clear commercial uses, are dually usable, and are simul-
taneously becoming more powerful and accessible to substate actors like ter-
rorist groups and even lone wolves. As I have elsewhere written, the terrorist 
of the future will have bulldozers rather than shovels to dig mass graves for 
their victims. The result was a pervasive sense that if things do end up getting 
better at some point in the future—such as when we colonize space—they 
will first get a whole lot worse. This found expression in numerous probability 
estimates of human extinction before the twenty-second century that tended 
to hover around the 20 percent mark. Advancements in the nascent fields of 
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astrobiology and anthropic reasoning further underlined the idea that “this is 
crunch time for humanity”—that we find ourselves at the hinge of history, 
the Precipice, perhaps standing before a Great Filter that explains the eerie 
quietude of the Great Silence. It could be that that Doomsday hypothesis is 
true, a possibility bolstered by the Doomsday Argument that purports to 
show a tendency to systematically underestimate the probability of extinction 
in the near future. Consequently, there emerged an intense feeling that, as 
Lord Martin Rees put it above, “it may not be absurd hyperbole … to assert 
that the most crucial location in space and time (apart from the big bang it-
self) could be here and now.” If we survive beyond this century, we may live 
forever as superintelligent posthumans among the stars; but first we will need 
to navigate our way out of this deadly labyrinth that we ourselves have built. 
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Part II: Existential Ethics 
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CHAPTER 7: THE SECOND DEATH 

What, Mr. Speaker! And so we are to beggar ourselves for fear of vexing posteri-
ty! Now, I would ask the honourable gentleman, and this still more honourable 
House, why we should put ourselves out of our way to do anything for posteri-

ty—for what has posterity done for us?—Sir Boyle Roche 

We have no right to take steps that may destroy the legacy of the past and that 
may make conditions unpleasant, or even impossible, for future generations.—

Robert McKim  88

On the contrary, we are living in the Age of Inability to Fear. Our imperative: 
“Expand the capacity of your imagination,” means, in concreto: “Increase your 

capacity of fear.” Therefore: don’t fear fear, have the courage to be frightened, 
and to frighten others, too. Frighten thy neighbor as thyself.—Günther Anders 

DON’T SHOUT FEUER! 

 Our primary focus up to this point in the book has been the material 
conditions of our existential predicament in the universe. That is to say, we 
have examined how people answered questions like: Is human extinction 
metaphysically possible? (An issue directly linked to whether one adopts a 
religious or secular worldview.) If so, is it physically possible? (An issue di-
rectly connected to the existence or non-existence of kill mechanisms capable 
of wiping us out.) How many kill mechanisms are there? (It turns out that the 
number is rapidly growing.) And what is the overall probability of doom in 
the future? (Many leading scholars estimate a ~20 percent chance of annihi-
lation this century.) But understanding that something could happen is not 
the same as understanding the meaning or significance of that something 
happening. For example, you might know that “feuer” (fire, in English) is a 
word in the German language but not know its definition, and hence fail to 
appreciate that shouting it in a crowded theater could cause panic that gets an 
innocent person trampled to death. In this case, you understood that you 
could shout the word but were ignorant of what it would mean to do this. Or 
take a more elaborate example: consider an average Jane in the early-twenti-
eth-century Austro-Hungarian Empire who understood that Franz Ferdi-
nand, the heir presumptive of this great power in Central Europe, could be 
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assassinated. After all, there are countless instances of political figures 
throughout history being stabbed, poisoned, strangled, hung, beaten to 
death, and shot. But Jane would have almost certainly failed to appreciate the 
momentousness of this assassination: after a single gunman, Gavrilo Princip, 
killed Ferdinand in June of 1914, a series of military and diplomatic escala-
tions called the July Crisis unfolded, leading to some 40 million deaths dur-
ing the First World War, the conclusion of which created the conditions nec-
essary for the Spanish flu to infect roughly 1/3 of the global population and 
kill up to 50 million people. And so on. 

TWO THEORIES IN ETHICS: BACKGROUND 

 The point is that I have so far said very little about why exactly the top-
ic of our extinction matters—assuming that it does in the first place. We can 
construe the question of “why it matters” as covering several overlapping is-
sues, such as: What are the ethical implications of our disappearance? Would 
it be wrong to cause or allow human extinction and, if so, why is this the 
case? Furthermore, what reasons are there for claiming that the permanent 
loss of humanity would be undesirable, regrettable, or—in a word—bad? 
How might the newly recognized possibility of annihilation affect the value 
or meaningfulness of our lives in the present? Here it is important to note that 
while these questions belong to the same family of ideas, they are also dis-
tinct. To see how, we will need to establish some basic ideas of moral philos-
ophy—an unavoidable task given that, as mentioned in chapter 1, this part of 
the book focuses more on ideas than events. 
 Let’s begin with Immanuel Kant’s theory of ethics or morality (these 
terms are interchangeable in this context), which states that an act being 
morally right or wrong has nothing to do with whether its outcome, or con-
sequences, are good or bad. On this deontological account, what makes an act 
right or wrong depends entirely upon whether it violates a moral rule like 
“Never break your promises” or “Never steal.” If an act violates a moral rule, 
then it is morally wrong; if it does not, then we have no duty to do otherwise 
and can perform that act without being blameworthy for its consequences, 
whatever they happen to be—it is, in other words, a permissible act. This led 
Kant to rather infamously argue that since it is always wrong to lie, it would 
always be wrong to lie to a murderer who knocks on your door one evening 
asking for the whereabouts of his next victim. “Of course,” Kant would say, “it 
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would be really bad for someone to die because you told the murderer where 
the victim is. But from an ethical point of view, so what? All that matters 
morally is that you follow the Moral Law.”  (However, Kant did try to get 89

around this objection to his view by arguing that one might simply refuse to 
answer the murderer, thereby neither breaking the moral rules nor helping 
the him kill someone else.) 
 The main rival of deontology is consequentialism, the most prominent 
form of which is utilitarianism. This was first systematically developed by the 
English philosopher and atheist Jeremy Bentham—whose head was mummi-
fied, per his own instructions, and is currently on display at University Col-
lege London—around the same time that Kant was busy developing his theo-
ries in Prussia. Undergraduates who have taken an introductory course on 
ethics will no doubt have heard the slogan: “Deontology puts the right before 
the good whereas consequentialism puts the good before the right.” To un-
derstand what this means, it helps to know that the question of rightness and 
wrongness falls within the domain of ethics or, equivalently, moral philosophy, 
while the question of goodness and badness falls within the domain of value 
theory or, equivalently, the theory of value. Hence, the slogan says that for de-
ontologists, how you ought to act in a specifically moral sense is unrelated to 
value, goodness, or the like. In the case of Kant, you can figure out what acts 
are right and wrong by formulating a description (or “maxim”) of the act, 
universalizing it by asking essentially “What if everyone did that?,” and then 
looking to see if it generates a contradiction of some sort—this is his famous 
Categorical Imperative. For example, if everyone made false promises for 
personal gain, then it would become impossible to make any promises at all 
because no one would believe anyone else’s promises, and if it becomes im-
possible to make promises then it will become impossible to make false 
promises. So, on this logic, making false promises would make it impossible 
to make false promises, which is a contradiction and, as such, means that 
making false promises is morally wrong—or so Kant would claim. 
 In contrast, consequentialists assert that rightness and wrongness are 
not determined by some abstract formula involving universalized maxims 
but derive from the goodness or badness of an act’s outcome. This is to say, 
consequentialism builds ethics on top of a prior theory of value, meaning that 
the question “Which acts are right and which are wrong?” can only be an-
swered once the question “Which outcomes are good and which are bad?” 
has been addressed. For utilitarians in particular, an act is morally right when 
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and only when it maximizes the good, whatever “the good” means exactly. For 
so-called “classical” utilitarians like Bentham, the only thing with intrinsic 
value in the universe is pleasure or happiness (in contrast to suffering), and 
hence they believe that morally right acts are those that maximize the total 
amount of pleasure. (Here, “intrinsic value” and “the good” are synonymous.) 

EARLY THOUGHTS ABOUT EXTINCTION 

 So, the two main ethical theories would claim that causing or allowing 
human extinction would be wrong but for different reasons: for a deontolo-
gist, the wrongness of omnicide—that is, “the murder of everyone,” in Ken-
neth Tynan’s words—lies in the fact that it would violate the moral rule 
against murder. For a classical utilitarian, omnicide would be wrong because 
the outcome would fail to maximize the total amount of pleasure in the 
world. One of the very first Western philosophers to say something about 
this issue in writing was Henry Sidgwick, an English utilitarian philosopher 
who happened to be Bertrand Russell’s ethics teacher at the University of 
Cambridge. In his 1874 masterpiece The Methods of Ethics, he addressed the 
possibility of our population dwindling to zero not because of a drop in fer-
tility, as described in Montesquieu’s Persian Letters and de Grainville’s The 
Last Man, but because a sufficient number of people decide not to have chil-
dren. Hence, referring to “the case of Celibacy,” he argued that “a universal 
refusal to propagate the human species would be the greatest of conceivable 
crimes from a Utilitarian point of view.” The claim is not that it would be 
wrong for any particular person to refuse to have children, but that “general 
celibacy” of the sort that could eliminate the human species, and consequent-
ly deprive the universe of more intrinsic value (pleasure) in the future, would 
be an evil “of the worst kind.” 
 As it happens, Sidgwick was very likely responding here to philosophi-
cal pessimists like the German philosophers Arthur Schopenhauer and the 
younger Eduard von Hartmann, both of whom held that life is a great evil 
and, therefore, it would be better if the world were to become humanless. We 
will discuss this sentiment in detail later, but for now it is worth noting that 
many philosophers, scientists, and futurists who have thought seriously 
about the possibility of extinction have acknowledged that our disappearance 
would not be all bad, since it would at least rid the world of human suffering. 
As Russell himself queried rhetorically in 1961, 
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why seek to preserve the human species? Should we not rather 
rejoice in the prospect of an end to the immense load of suffer-
ing and hate and fear which has hitherto darkened the life of 
man? Should we not contemplate with rejoicing a new future for 
our planet, peaceful at last, sleeping quietly at last after coming 
to the end of the long nightmare of pain and horror? 

Although he rejected the view here implied, he did concede that it is “half of 
the truth.” The other half of the truth, though, is that there is an abundance of 
reasons for seeing human extinction as profoundly tragic whether the cause 
is intentional human action or Mother Nature. For example, consider a sce-
nario in which a massive asteroid is barreling toward Earth and nobody no-
tices. It then slams into our planet, catapults huge quantities of dust into the 
stratosphere, and blocks out the sun for several decades, causing mass starva-
tion followed by extinction. In this case, the situation has nothing to do with 
ethics, since ethics deals only with what philosophers call moral agents, like 
us, ought to do, and an asteroid is not a moral agent. (Hence, an asteroid can 
never do anything morally wrong.) 
 But many people would argue that this would still be a horrible out-
come: not only would it put an end to the project of civilization but it could 
compromise the meaningfulness of our lives and those before us. The latter 
claim arises in part from the secular notion that there is no source of mean-
ing outside the universe—such as God—who bestows value upon our indi-
vidual lives and collective endeavors. If there is no external source of mean-
ing, then the only meaning that life can have is the meaning that we give it; 
we are the authors of our own purposes. But how can there be—these indi-
viduals asked—any real meaning or purpose if in the end all will be lost, 
whether tomorrow or in 10 million years? Recall Camille Flammarion’s claim 
in 1894 that “all this progress, all this knowledge, all this happiness and glory, 
must one day be swallowed up in oblivion, and the voice of history itself be 
forever silenced,” and Russell’s lamentation that “the whole temple of Man’s 
achievement must inevitably be buried beneath the debris of a universe in 
ruins,” which induced the debilitating sense of “unyielding despair” that de-
fined the second existential mood. As the late futurist Wendell Bell wrote in a 
1994 edited collection titled Why Future Generations Now?, since “the mean-
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ings of our lives depend importantly on our visions of the future, … without 
the possibility of a future, there is nothing left but despair.”  90

 In fact, even before the founding of thermodynamics, plenty of people 
had come to the more general conclusion that our disappearance, if it were 
possible, would render the universe itself meaningless. Recall Francis Bacon’s 
comments about the tale of Prometheus in chapter 2, according to which “the 
chief aim of the parable appears to be, that Man, if we look to final causes, 
may be regarded as the centre of the world,” which suggests that “if man were 
taken away from the world, the rest would seem to be all astray, without aim 
or purpose.” Along similar lines, Kant held that the one and only thing in the 
universe that is valuable in an of itself is a good will, and that it is by virtue of 
our nature as rational beings that we can have a good will, which consists of 
acting in ways motivated purely by a sincere desire to obey the Moral Law. 
Consequently, he wrote in his 1790 book Critique of Judgement that a uni-
verse without us would be a universe without value. In his words, 

there is a judgement that even the commonest understanding 
cannot escape when it meditates about the existence of the 
things in the world and of the world itself. It is the judgement 
that all these diverse creatures would exist for nothing if they 
did not include human beings (or some kind of rational beings), 
no matter how artfully devised these creatures may be, and how 
diversely, coherently, and purposively interrelated, and the 
judgment that even the whole of all the systems of these … 
would then exist for nothing. In other words, it is the judgement 
that without man all of creation would be a mere wasteland, gra-
tuitous and without a final purpose. 

Incidentally, I once asked a Kantian scholar what Kant would have said about 
human extinction in the modern, scientific sense and the scholar replied: “I 
think Kant’s answer would have been direct, loud, and emphatic. He would 
have said—in German, of course—hell, no!” But note that Kant was writing 
ten years before George Cuvier convinced the scientific community that 
nonhuman species can go extinct, and some 70 years before Darwin closed 
the ontological gap between humanity and the rest of the Animal Kingdom. 
So the question might not have made much sense to him in the first place. 
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GÜNTHER ANDERS, THE PANIC-MAKER 

 As this shows, there were some philosophers prior to the Atomic Age 
who addressed the implications of a world without us, though such com-
ments were made almost entirely in passing. Russell may have spilled more 
ink than anyone else during this early period on the topic, but since his initial 
focus was the inevitable demise of humanity due to entropy, and since en-
tropy is not a moral agent, he said little about our extinction from a specifi-
cally ethical perspective. He did of course write about the morality of nuclear 
proliferation during the postwar era, although nowhere did he offer a sus-
tained, systematic account of the philosophical implications of universal 
death. 
 The very first philosopher to do this in the West was the brilliant but 
obscure German intellectual and atheist Günther Anders, beginning in the 
mid-1950s. Unfortunately, almost none of Anders’ articles or books have 
been translated from German into English, and consequently his obscurity 
(within the Anglophone world, at least) may be due largely to the linguistic 
inaccessibility of his oeuvre. However, interest among Anglophone scholars 
has increased significantly in recent years, leading some, such as the historian 
Jason Dawsey, to describe Anders as “in fact our most salient theorist of om-
nicide.” Although this may not be entirely correct today, for reasons dis-
cussed in the next chapter, there is no doubt that his explorations of what 
human extinction means and why avoiding it matters is both deeply original 
and full of thought-provoking insights still relevant some 60+ years later. 
 At the heart of Anders’ thought was the idea that the creation of the 
first anthropogenic kill mechanism—nuclear weapons—has fundamentally 
and irreversibly altered the human condition. Many other intellectuals at the 
time of course understood this as well. It was implicit in Robert Oppen-
heimer’s recitation of the Bhagavad Gita and the Russell-Einstein manifesto’s 
exhortation that “we have to learn to think in a new way. … Here, then, is the 
problem which we present to you, stark and dreadful and inescapable: Shall 
we put an end to the human race; or shall mankind renounce war?” But An-
ders’ contemplations went beyond these relatively simple, albeit profound, 
observations that nukes threaten humanity in a manner that the bayonets, 
bombs, and machine guns of earlier did not, although it will take a few pages 
to see how. Let’s begin with a 1956 paper titled “Reflections on the H Bomb,” 
in which he wrote that while the Holocaust revealed that “all people are kill-
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able,” the US bombings of the Japanese archipelago in 1945 established for 
the first time in history that “humanity as a whole is killable.”  A few years 91

later, he published an article that summarized comments made during a 1959 
seminar at the Free University of Berlin. “With 6 August 1945, the Day of Hi-
roshima,” he proclaimed, “a New Age began: the age in which at any given 
moment we have the power to transform any given place, on our planet, and 
even our planet itself, into a Hiroshima.” Whereas in the past, destructive 
human acts were mostly limited in their spatiotemporal scope to particular 
regions of the planet and those alive at the time (that is, three generations or 
so), nuclear weapons made it possible for “acts committed today [to] affect 
future generations just as perniciously as our own.”  This means, he argued, 92

that “the future belongs within the scope of our present. … The distinction 
between the generations of today and of tomorrow has become meaningless.” 
Hence, we must now 

speak of a League of Generations to which our grandchildren 
belong, just as automatically as we ourselves. They are our 
“neighbors in time.” By setting fire to our house, we cannot help 
but make the flames leap over into the cities of the future, and 
the not yet-built homes of the not-yet-born generations will fall 
to ashes together with our homes. 

INVERTED UTOPIANS 

 The enormity of the potential consequences of our actions have further 
opened a gaping chasm between what we can imagine happening and what 
we can actually make happen. The extermination of not just large numbers of 
individual humans but humanity itself goes far beyond our limited human 
capacities of comprehension. We are unable to muster the appropriate emo-
tional responses to the nuclear peril or fully grasp its moral implications. An-
ders labeled this mismatch the Promethean gap and argued that it has made 
us “inverted Utopians.” That is to say, whereas “ordinary Utopians are unable 
to actually produce what they are able to visualize, we are unable to visualize 
what we are actually producing.” This ties into another phenomenon that he 
called Apocalyptic Blindness, which refers to a mode of cogitation that ren-
ders us fundamentally incapable of confronting the very real possibility of 
total human annihilation. This is different, we might note, than H. G. Wells’ 
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claim in his 1894 article “The Extinction of Man” that “it is part of the exces-
sive egotism of the human animal that the bare idea of its extinction seems 
incredible to it” (quoted above). The same goes for an observation made by 
the German-Swiss psychiatrist Karl Jaspers in his 1958 book The Future of 
Mankind: 

Our natural sense of existence also tells us that mankind cannot 
perish. It says: I cannot believe in this man-made doom in the 
near future. Something will stop it. Fearful misery, suffering, 
and death are possible, probable, certain—but the total doom of 
mankind is another matter. I do not believe it. 

Anders’ point concerned not the contingent psychological habits of people at 
the time but the inherent limitations of the human mind relative to our new 
powers of technological know-how. We find ourselves in a novel milieu of 
danger that we cannot begin to properly comprehend or understand. Hu-
manity can now affect not just every person on the planet, but every person 
yet to come by foreclosing the possibility of existence, which is contingent 
upon our own survival. We have initiated what he termed the “Third Indus-
trial Revolution,” whose hallmark is the introduction of a means of produc-
tion that, “for the first time ever, put humanity in the position of producing its 
own destruction.” As he elaborated some of these ideas in a 1961 article titled 
“Commandments in the Atomic Age,” 

if the mankind of today is killed, then that which has been, dies 
with it; and the mankind to come too. The mankind which has 
been because, where there is no one who remembers, there will 
be nothing left to remember; and the mankind to come, because 
where there is no today, no tomorrow can become a today. The 
door in front of us bears the inscription: “Nothing will have 
been”; and from within: “Time was an episode.” Not, however, as 
our ancestors had hoped, an episode between two eternities; but 
one between two nothingnesses; between the nothingness of 
that which, remembered by no one, will have been as though it 
had never been, and the nothingness of that which will never be. 
And as there will be no one to tell one nothingness from the 
other, they will melt into one single nothingness. This, then, is 
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the completely new, the apocalyptic kind of temporality, our 
temporality, compared with which everything we had called 
“temporal” has become a bagatelle. 

Indeed, Anders elsewhere wrote that the aforementioned League of Genera-
tions includes not just contemporary people and the unborn but our ances-
tors as well. Hence, by going extinct “we would make them die, too—a sec-
ond time, so to speak,” such that “after this second death everything would be 
as if they had never been.” Our only task now, he argued, is to prevent “The 
Time of the End” from turning into “The End of Time,” by which he meant 
that, since nuclear weapons can never be un-invented, and since they have 
initiated a new epoch marked by the potential killability of the species, the 
best we can do is to prolong this terminal phase in our history as much as 
possible. This is why Anders referred to himself as a “panic-maker” out to 
spread “warning images”: by alerting people to the genuine uniqueness of our 
existential predicament, the hope was that he could help catalyze the political 
change necessary to ensure our continued survival, albeit under the now-
permanent shadow of omnipresent annihilation. As he wrote in 1972, 

if we distinguish ourselves from classic Judeo-Christian apoca-
lyptics, it is not only because we fear the end (which they, in 
turn, hoped for), but above all because our apocalyptic passion 
has no other goal than to prevent the apocalypse. We are apoca-
lyptic only so we can be wrong. 

He referred to this as a kind of prophylactic apocalypticism, a sentiment ex-
pressed even earlier by Eugene Rabinowitch, the founding editor of the Bul-
letin of the Atomic Scientists, who in 1951 described the Bulletin as “part of 
the conspiracy to preserve our civilization by scaring men into rationality.”  93

THE NEED FOR A NEW ETHICS 

 Such observations implied that humanity needs a completely new kind 
of ethical framework for dealing with this unprecedented quandary. Whereas 
past ethical theories like those proposed by Kant and Bentham dealt almost 
entirely with interpersonal issues like “Should I lie?” and “Is it always wrong 
to kill?,” we must now consider the question of whether we should allow the 
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Time of the End to become the End of Time. As Anders wrote in his 1956 
book The Obsolescence of Human Beings, 

until now, moral questions were those questions that related to 
how people treat people, how people stand with people, how so-
ciety should function. Apart from a handful of desperate ni-
hilists from the previous century [here I suspect that Anders is 
referring to Schopenhauer and Hartmann], there has hardly 
been a moral theorist who has ever doubted the premise that 
there will be and should be people.  94

Or as he later put it in 1979, “the previous religious and philosophical ethics, 
without exception and without pause, have become obsolete … . We stand in 
the Year Zero of a new morality.” The reference here to “Year Zero” echoed an 
earlier proposal for an updated calendar according to which August 6, 1945
—the day a B-29 Superfortress dropped one atomic bomb on Hiroshima—
constitutes “Day Zero,” just as Jesus’ birth was intended to coincide with the 
transition from “BC” to “AD.” Hence, Anders poignantly wrote in 1958 that 
“we live in the Year 13 of the Calamity. I was born in the Year 43 before. Fa-
ther, who I buried in 1938, died in the Year 7 before.” The point is that the 
newly acquired capacity for self-annihilation introduced a conundrum unlike 
any previously discussed by moral philosophers, and hence Western philoso-
phy was ill-equipped to solve it. To quote Anders once more on this point, 
“the basic moral question of former times must be radically reformulated: in-
stead of asking ‘How should we live?,’ we now must ask ‘Will we live?’”  95

MACRO EFFECTS AND MACRO MORALITY 

 In the following decades, a handful of scholars stumbled upon the 
same basic insights, at least some of whom were probably familiar with An-
ders’ work. For example, in the aforementioned book The Future of Mankind, 
first translated from German to English in 1961, Jaspers declared that “an al-
together novel situation has been created by the atom bomb. Either all 
mankind will physically perish or there will be a change in the moral-politi-
cal condition of man.” Six years later, Arthur Koestler published a fascinating 
book titled The Ghost in the Machine, in which he declared that “before the 
thermonuclear bomb, man had to live with the idea of his death as an indi-
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vidual; from now onward, mankind has to live with the idea of its death as a 
species.” He continued: 

The bomb has given us the power to commit genosuicide; and 
within a few years we should even have the power to turn our 
planet into a nova, an exploding star. … The full implications of 
this fact have not yet sunk into the minds of even the noisiest 
pacifists. We have always been taught to accept the transitori-
ness of individual existence, while taking the survival of our 
species axiomatically for granted. This was a perfectly reason-
able belief, barring some unlikely cosmic catastrophe. But it has 
ceased to be a reasonable belief since the day when the possibili-
ty of engineering a catastrophe of cosmic dimensions was exper-
imentally tested and proven. It pulverised the assumptions on 
which all philosophy from Socrates onward was based: the po-
tential immortality of our species.  96

The theoretical physicist Hilbrand Groenewold further elaborated this idea 
during a 1968 colloquium on philosophy, science, and ethics held in the Aus-
trian city of Salzburg, famous in part for being the birthplace of Mozart. In 
his talk, which may have been attended by scholars like Sir Karl Popper, Max 
Black, and I.J. Good (the pioneer AI theorist mentioned in chapters 4 and 6), 
he argued that 

there were micro effects on small groups and small areas. In 
more recent history—as a result of technology and science—
they grew out to meso effects on large groups or whole popula-
tions and large areas or parts of the earth. If we are aware of it, 
we may witness in our days the transition—called upon by 
modern science and technology in modern society—to macro 
effects on the whole population and the entire earth. 

Groenewold contended that this new class of macro-effects engenders unique 
ethical challenges and thus necessitates a new “macro morality.” In his words: 

If individuals, small or large groups, or even whole populations 
are destroyed by micro or meso effects, other individuals, 
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groups or populations will take their place and the whole case 
will be of little importance for the future of mankind. If the 
world population of man or another biological species is only 
once … annihilated by even a single macro effect, the history of 
that species is cut off forever. That makes the moral aspects of 
macro problems fundamentally different from those of meso 
(and micro) problems. 

He then added a warning reminiscent of Anders’ Promethean gap. “I am 
afraid that with our habits, ideas, imagination, and moral rules,” he wrote, 
“which all have been formed under familiar micro or perhaps meso condi-
tions, we are hardly capable [of realizing] the fundamental importance of 
macro problems in human history.”  In other words, the enormity and 97

enormousness of our capacities of action in the post-Hiroshima age wholly 
transcend the structures previously established for regulating our behaviors; 
and the difficulty of devising a novel ethics properly fitted to this new world 
could prevent us from accurately recognizing the true stakes of the situation. 

HANS JONAS 

 A few years later, at a 1972 conference in Los Angeles, the American 
Jewish philosopher Hans Jonas—a close friend of Anders—made an almost 
identical argument but with a bit more philosophical sophistication (recall 
that Groenewold was not a philosopher). In a fascinating talk titled “Tech-
nology and Responsibility: The Ethics of an Endangered Future,” which later 
became the opening chapter of his brilliant and original 1979 book The Im-
perative of Responsibility, Jonas noted that while “cities rise and fall, rules 
come and go, families prosper and decline … no change is there to stay, and 
in the end, with all the temporary deflections balancing each other out, the 
state of man is as it always was.” Ethical theories thus focused entirely on the 
here and now, taking for granted “the essential immutability of Nature as the 
cosmic order.” Consequently, 

all enjoinders and maxims of traditional ethics, materially dif-
ferent as they may be, show this confinement to the immediate 
setting of the action. “Love thy neighbor as thyself ”; “Do unto 
others as you would wish them to do unto you”; “Instruct your 
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child in the way of truth”; “Strive for excellence by developing 
and actualizing the best potentialities of your being qua man”; 
“Subordinate your individual good to the common good”; “Nev-
er treat your fellow man as a means only but always also as an 
end in himself ”—and so on. 

Jonas then asked us to 

note that in all these maxims the agent and the “other” of his ac-
tion are sharers of a common present. It is those alive now and 
in some commerce with me that have a claim on my conduct as 
it affects them by deed or omission. The ethical universe is com-
posed of contemporaries, and its horizon to the future is con-
fined by the foreseeable span of their lives. Similarly confined is 
its horizon of place, within which the agent and the other meet 
as neighbor, friend, or foe, as superior and subordinate, weaker 
and stronger, and in all the other roles in which humans interact 
with one another. To this proximate range of action all morality 
was geared.  98

But the new reality in which people can now alter “the global condition of 
human life and the far-off future, even existence, of the race” demands a new 
ethical approach. The fact is that causing our extinction is not one act in a se-
ries of acts that will continue into the future, but an act that would end all 
acts; it is not an issue enclosed within the theater of morality, but the demoli-
tion of the theater itself. As Jonas made the point, “the presence of man in the 
world had been a first and unquestionable given, from which all ideas of 
obligation in human conduct started out. Now it has itself become an object 
of obligation—the obligation … to ensure the very premise of all obligation.”  99

AGGREGATIVE HARMS 

 The situation was more ethically complicated than this, though. Not 
only does human extinction pose previously unrecognized puzzles, but so 
too do certain kill mechanisms. Whereas Groenewold and Anders focused 
primarily on the macro-effects of nuclear weapons (although the former gave 
a nod to biological and chemical weapons, overpopulation, and “the effects of 
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automation”), Jonas zeroed-in on large-scale ecological destruction. This in-
troduced a novel type of moral conundrum that nuclear weapons did not, 
which some philosophers have called aggregative harm. Consider that de-
stroying the biosphere is not the result of any particular individual’s behavior. 
You could throw trash into the nearby river, dump pesticides into the oceans, 
drive a gas-guzzling SUV, consume a meat-only diet, and have twelve chil-
dren without affecting whether the outcome of ecological destruction is a 
global catastrophe or only a minor setback. Our personal contributions to 
the problem are mere drops in the ocean, and the ocean is huge. The ques-
tion, then, is who to blame for a global catastrophe if it occurs? Who exactly 
is morally responsible for destroying the natural world? Traditional morality 
has almost nothing to say about the problem, since it has generally assumed 
that one must be causally responsible to be morally responsible for an out-
come. If I punch John in the face but you get reprimanded for his bloody 
nose, something has obviously gone wrong. Hence, given the tenuous causal 
connection between our individual actions and the global-scale phenomenon 
of climate change, biodiversity loss, and so on, the traditional account of 
moral responsibility appears completely inadequate. Surely it cannot be the 
case that no one is to blame for climate change, and yet this is what our com-
mon-sense ethical intuitions force us to conclude. By analogy, past moralities 
have not been designed for “death by a thousand cuts” type situations; they 
have instead focused on more straightforward scenarios like “I stabbed him 
in the head and then he died. Was that wrong of me?” 
 Even worse, during the same year as the Salzburg colloquium, an in-
fluential American biologist named Garrett Hardin published an article in 
the journal Science on what he called the “tragedy of the commons.” This 
refers to situations in which actions that are individually rational are also col-
lectively irrational. For example, imagine a lake teeming with fish. If every 
fisherman catches only twenty fish per week, the overall population of fish 
will remain stable over time, thus enabling the community of fishermen to 
survive. But if everyone catches thirty fish per week, the population will col-
lapse. The catch (pun intended) is that if a single fisherman decides not to 
follow the rules while everyone else does and secretly catches thirty fish per 
week, he will benefit himself without causing the fish population to collapse. 
Hence, it is instrumentally rational for him to do this—to free ride on the 
backs of everyone else following the rules. The problem is that if it is instru-
mentally rational for him to do this, it is instrumentally rational for everyone 

202



to do this. Consequently, everyone catches thirty fish per week, bringing ru-
ination for all. 
 To bring home the analogy, if it ultimately makes no difference in the 
grand scheme of things whether or not I pollute or live a frugal and envi-
ronmentally-friendly life, then insofar as I am self-interested I should go 
ahead and pollute. But since this line of reasoning applies to everyone, every-
one has an incentive to pollute. Hence, the potential kill mechanisms associ-
ated with environmental degradation themselves pose a new kind of challenge 
for ethicists and policymakers alike: how can we avoid a global catastrophe 
when no particular person is causally responsible for it (and so has no appar-
ent moral obligation not to contribute to the problem) and everyone has a 
clear rational reason to consume, waste, destroy, and exploit as much as they 
want? In fact, moral philosophers are still struggling to make sense of this is-
sue, which goes to show just how much progress we have left to make. 

INTERGENERATIONAL JUSTICE 

 Despite the growing recognition that human extinction gives rise to a 
cluster of unique moral challenges that past theories are ill-equipped to deal 
with, moral philosophers after Anders largely ignored the topic, with the few 
exceptions above. Virtually no one wrote about the morality of omnicide, the 
implications of annihilation, the ethics of extermination. This began to finally 
change in the early 1980s, beginning with Jonathan Schell’s worldwide best-
seller The Fate of the Earth, which we will get to in a moment.  Before ex100 -
amining this expansive, insightful discussion of the topic, it will be useful to 
lay some more theoretical groundwork that will prove relevant for much of 
the rest of this book. 
 First, it is worth noting that the renewed interest in human extinction 
during the 1980s was part of a broader shift among philosophers and futur-
ists toward questions concerning the topic of what we owe future generations 
or, alternatively, our obligations to future people. The major catalyst of this 
shift was a 1971 book titled A Theory of Justice by John Rawls, a Harvard 
philosopher who received the prestigious National Humanities Medal from 
President Bill Clinton in 1999. In brief, Rawls asked us to imagine a group of 
“deliberators” in what he called the “original position.” This is a hypothetical 
situation in which the deliberators find themselves behind a firewall called 
the “veil of ignorance,” which prevents them from knowing anything about 
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the race, gender, intelligence level, education level, social status, personal 
wealth, and so on, of the members of society that they represent. They are 
then tasked with determining principles for the arrangement of social and 
political institutions within liberal society. Rawls argued that if these deliber-
ators are self-interested, they will choose principles that ensure the fairest 
arrangement possible. Since justice—a concept with both moral and political 
dimensions—concerns “the constant and perpetual will to render to each his 
due,” as the sixth-century Institutes of Justinian influentially put it, this yields 
Rawls’ famous slogan of justice as fairness, which encapsulates the core of his 
theory. In other words, what is just is what is fair, and what is fair is whatever 
a bunch of deliberators behind a veil of ignorance would agree upon. 
 The point is that Rawls then extended this thought experiment to the 
question of what current generations owe to future generations. Imagine, he 
argued, that the deliberators also know nothing about which generation they 
represent. They are then tasked with determining how much “real capital”—
that is, factories, machines, knowledge, culture, techniques, and skills—each 
generation is obligated to pass along to subsequent generations. Rawls con-
tended that if one considers the question from this perspective then each 
generation must bequeath at least enough capital for “the conditions needed 
to establish and to preserve a just basic structure over time.” Hence, “once 
these conditions are reached and just institutions established, net real saving 
may fall to zero. If society wants to save for reasons other than justice, it may 
of course do so; but that is another matter.” He called this the just savings 
principle, where “just” refers to “justice” rather than “barely” (just to be clear). 
In this way, justice as fairness extends not just across space from one com-
munity to another but across time from one generation to the next. 

THE NON-IDENTITY PROBLEM 

 But this of course assumes that there will be future generations, and 
indeed Rawls never addressed the possibility of a catastrophe erasing human-
ity’s future. Nor did he discuss in subsequent papers another moral conun-
drum that, along with the issues identified by Anders and the aggregative 
harm problem, had been almost entirely ignored by philosophers until the 
late 1970s and early 1980s. (Here you can see a sudden burst of innovative 
new research on ethical issues relating to the future of humanity, the ethics of 
coming into existence, and the possibility of extinction—all of which are 
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connected.) This is what the moral philosopher Gregory Kavka called in 1982 
the “Paradox of Future Individuals” and Derek Parfit, one of the most influ-
ential ethical theorists of the twentieth century, more famously dubbed in 
1984 the “Non-Identity Problem.” It arises in situations where an act respon-
sible for the creation of a new person is also responsible for some apparent 
harm to that person. For example, imagine that you are out in the woods one 
day where children like to play and you have a wine bottle with you. For the 
fun of it, you shatter the bottle on the ground and then return home. Once 
home—and it gets spicy here—you have sex with your partner and conceive a 
child. Ten years later, that child wanders out into the woods and cuts herself 
on the glass. Did you do something morally wrong by not picking up the 
glass? It certainly seems so—after all, a child was cut because of your actions! 
But now imagine a slightly different world history in which after shattering 
the bottle, you spent twenty minutes picking up every last shard. You then go 
home and conceive a child with your partner. Ten years later, your child plays 
in the woods and doesn’t get cut. 
 Now consider this: what does it mean to wrong someone morally? An 
intuitive answer is that you do something morally wrong when you harm 
someone. But what does it mean to harm someone? An intuitive answer is 
that you harm someone when you make some person worse off than she, he, 
or they would otherwise have been. But here is the catch (no pun this time): 
who you are as a person depends crucially on your DNA, and your DNA de-
pends crucially on when exactly you were conceived. There are so many 
sperm in semen that conceiving even a nanosecond later than one actually 
does will result in a zygote with different genetic material, and hence yield a 
different person. Applying this to the cases above we can ask: in what sense 
did you make your child worse off in the first case than she otherwise would 
have been? If you had picked up the broken glass and consequently hung 
around for another 20 minutes, you would have conceived a different child. It 
follows that you couldn’t have made that first possible child worse off because, 
if you had acted differently, you would have conceived an entirely different 
person. And yet, as mentioned, it seems obviously true that you did indeed 
do something wrong—you should have picked up the glass. Thus the Non-
Identity Problem. 
 Although this may seem like an esoteric issue not worth flapping one’s 
lips about outside the stuffy halls of the Ivory Tower, it has absolutely huge 
implications for public policy. The reason is that virtually any policy that we 
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implement and which can impact future people will also change who exactly 
those future people are. The fact is that, as Kavka wrote in 1982, “which par-
ticular future people will exist is highly dependent upon the conditions un-
der which we and our descendants procreate, with the slightest difference in 
the conditions of conception being sufficient, in a particular case, to insure 
the creation of a different future person.” Consequently, “any proposed policy 
that would directly or indirectly affect conditions for conception (that is, who 
mates with whom, and when) on a worldwide scale over a significant period 
of time would result in an entirely different set of human individuals coming 
into existence than otherwise would.” For example, if the government were to 
implement new regulations that make it legal for people and corporations to 
pollute more, this would have so many big and small societal effects that it 
would virtually guarantee a completely novel set of people coming to exist in 
the future. Hence, if these people are made miserable by such regulations, in 
what sense could we say that implementing those laws was wrong, given that 
no particular person was made worse off than they otherwise had been? 

THE PERSON-AFFECTING VIEW 

 This issue directly connects to one of the most common intuitions that 
people have about the potential badness or wrongness of human extinction. 
The intuition is this: perhaps the process or event of going extinct would be 
bad given that, in many cases (like nuclear war), it would result in untold 
human suffering; but why care about the outcome of being extinct once the 
process or event is over? After all, nobody will be around to bemoan the 
nonexistence of humanity, and if no one can be harmed by being extinct, 
then why should anyone care about this outcome? The underlying idea here, 
which was most famously articulated in the late 1960s by the anarcho-capi-
talist philosopher Jan Narveson, is called the person-affecting view, since it 
holds that something can be wrong if and only if it affects some person. This 
makes a lot of sense at first glance: after all, how odd would it be to say that 
you can do something morally wrong without actually harming anyone? If 
no one is harmed—if the crime is victimless—then how could it be wrong? 
Yet the Non-Identity Problem arises from this exact position: it is because the 
identity of your child would change if you had picked up the shattered glass 
that renders it impossible to say that your actions made her worse off than 
she otherwise would have been. 
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 One way around this impasse is to adopt a so-called impersonalist view 
according to which what matters isn’t whether particular people are made 
worse off than they would have been, but whether harm was caused inde-
pendent of who actually suffered. That is to say, the situation should be as-
sessed from an impersonal rather than personal point of view. This enables 
the impersonalist account to solve the Non-Identity Problem rather easily. 
The answer is: “So what if it was a different child who was cut by the broken 
glass? The only morally relevant issue is whether there was any suffering at 
all.” Hence, the Non-Identity Problem gives us reason for accepting the im-
personalist view, which has major implications for assessing the outcome of 
human extinction. To parallel the previous sentence: “So what if no one is 
around to bemoan the non-existence of humanity? The only morally relevant 
issue is how much intrinsic value—that is, how much of the good—exists in 
the universe.” 

JONATHAN SCHELL 

 The crux of this detour away from our main task of historical story-
telling is that these issues will reappear many times below. They form the 
background to nearly every discussion and debate about the ethics of human 
extinction over the past forty years. Indeed, the first major contributor to the 
incipient literature on our extinction in the 1980s, namely, Schell, struggled 
with them mightily. This was for two reasons: on the one hand, Schell was 
among the first to seriously contemplate them, so he was wandering some-
what blindly through uncharted territory; on the other hand, the moral sta-
tus of currently non-existent, possibly never-existent people has proven to be 
one of the most recalcitrant problems in all of moral philosophy. Even today, 
there is huge disagreement within the field of population ethics about whether 
the person-affecting or impersonalist views is more plausible; while the for-
mer engenders the Non-Identity Problem, the latter encounters the notorious 
Repugnant Conclusion, a deeply perplexing puzzle that I will not here dis-
cuss. 
 In addressing these and other issues, Schell began his exploration of 
the meaning and significance of human extinction with a thought experi-
ment designed to show that the extinction of humanity is not the same as the 
violent death of every human alive at the time of the extinction event. In some 
important, previously unrecognized way, human extinction always and nec-
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essarily goes beyond the deaths of individual people considered in aggregate. 
To make this point, Schell asked us to imagine two scenarios: in the first, a 
nuclear holocaust wipes out billions of people, but a few million manage to 
survive. Over time, these survivors repopulate the planet, perhaps restoring 
the human population to its former glory. In the second, everyone on Earth 
becomes unable to reproduce for some reason and, as a result, the global 
population gradually dwindles to zero. While no individual life is shortened, 
the human species disappears. Hence, Schell concluded that “the death of the 
species and the death of all the people in the world would happen together” 
in many global catastrophe scenarios, it is nonetheless 

important to make a clear distinction between the two losses; 
otherwise, the mind, overwhelmed by the thought of the deaths 
of the billions of living people, might stagger back without real-
izing that behind this already ungraspable loss there lies the 
separate loss of the future generations. 

So, the first step in Schell’s argument is that our extinction is not reducible to 
the loss of some number of people—it constitutes something extra, a further 
loss. Another way to illustrate this is to imagine two worlds, Doomed and 
Lucky. (Note that this is not an example that Schell actually used, but it will 
help drive home the point.) In Doomed, exactly 10 billion exist whereas in 
Lucky exactly 11 billion exist. Now, a catastrophe that kills exactly 10 billion 
people occurs in both. What are the consequences? In Lucky, a single tragedy 
takes place, namely, the death of 10 billion people whereas in Doomed, two 
tragedies take place, namely, the death of 10 billion people and the perma-
nent disappearance of the species. 
 This being said, if we agree that extinction bundles up two tragedies 
together, the next question to ask is which of these tragedies is worse. Ac-
cording to Shell, the outcome of Doomed would be not only worse but far 
worse than the outcome of Lucky. In his words, “although the untimely death 
of everyone in the world would in itself constitute an unimaginably huge loss, 
it would bring with it a separate, distinct loss that would be in a sense even 
huger—the cancellation of all future generations of human beings.”  He 101

called this the “second death—the death of mankind,” which I will from here 
on capitalize as “Second Death.” Let’s pause on this terminology for a mo-
ment. Not once did Schell ever cite Anders to my knowledge, although he 
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was greatly influenced by Hannah Arendt, one of the most important politi-
cal theorists of the twentieth century, whose first husband was none other 
than Anders. In fact, there is considerable overlap in the writings of Anders 
and Arendt, both of whom corresponded after their divorce. (Arendt was 
also good friends with Jonas.) All of this is to say that a careful reading of 
Schell and Anders strongly suggests that Schell recycled and reformulated a 
bunch of ideas that were, so far as I know, original to Anders, including the 
Promethean gap, inverted Utopianism, Apocalyptic Blindness, and of course 
the Second Death. Here are a few concrete examples: at one point in his 
book, Schell argued that “our usual responses to disasters and misfortunes 
are mismatched to the peril of extinction,” and that “the thought of cutting 
off life’s flow, of amputating this future, is so shocking, so alien to nature, and 
so contradictory to life’s impulse that we can scarcely entertain it before turn-
ing away in revulsion and disbelief,” to which he added that “the very incred-
ibility of [causing extinction] protects it from our gaze; our very love of life 
seems to rush forward to deny that we could do this.” As a matter of curious 
fact, shortly after The Fate of the Earth was published, Anders explicitly ac-
cused Schell of plagiarism, declaring somewhat turgidly that “the name of the 
pearl within the shell is not Schell, but Anders.” Nonetheless, there is no 
doubt that Schell’s development of these ideas has had an appreciable impact 
on current thinking about the topic. As political scientist George Kateb wrote 
in 1984, Schell should receive “the distinction of giving greater life to the sub-
ject of nuclear weapons than any other,” even though Anders “is the one who 
first insisted that adequacy to the subject required dwelling on the possibility 
of human extinction.” 

WHY NOT CANCEL THE FUTURE? 

 For Schell, the central reason that the Second Death is especially and 
uniquely bad concerns the fact that it would “cancel” a potentially infinite 
number of future possible people who might have otherwise existed. It is this 
aspect of extinction, he wrote in a passage echoing Sidgwick, that makes our 
disappearance the “[greatest] of all the crimes against the future … . It is the 
murder of the future.” The possibility of murdering the future led him to ob-
serve—once again gesturing back at Anders—that 
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the possibility that the living can stop the future generations 
from entering into life compels us to ask basic new questions 
about our existence … No one has ever thought to ask [these 
questions] before our time, because no generation before ours 
has ever held the life and death of the species in its hands. 

For example, do future people count just as much as present people? Do we 
have an obligation to create new people because of the intrinsic value of a life 
worth living? Why exactly is being extinct worse than going extinct? Schell 
did not offer any clear answers to these questions. On the one hand, he was 
clearly pulled by the person-affecting intuitions outlined above. For example, 
he noted that “the question that the peril of extinction puts before the living 
… is: Who would miss human life if they extinguished it? To which the only 
honest answer is: Nobody.” At another point he argued that, “because the un-
born generations will never experience their cancellation by us, we have to 
look for the consequences of extinction before it occurs, in our own lives, 
where it takes the form of a spiritual sickness that corrupts life at the invisi-
ble, innermost starting points of our thoughts, moods, and actions.” Or, put 
differently, the fact that no one would be around to bemoan our nonexistence 
if we were to die out forces us “to seek the meaning of extinction in the mere 
anticipation of it by the living, whose lives this anticipation corrupts and de-
grades.” Yet on the other hand, he also contended that “the living generations 
[are no] more important than the unborn,” and wrote that although you 
might “at first … find these future people to be somewhat abstract we have 
only to remind ourselves that we, too, were once ‘the future generation.’” On 
another occasion, he asserted that 

while it is true that extinction cannot be felt by those whose fate 
it is—the unborn, who would stay unborn—the same cannot be 
said, of course, for extinction’s alternative, survival. If we shut 
the unborn out of life, they will never have a chance to lament 
their fate, but if we let them into life they will have abundant 
opportunity to be glad that they were born instead of having 
been prenatally severed from existence by us. 

THE COMMON WORLD 
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 As alluded to above, Schell should be forgiven for not being clearer 
about the moral status of future possible people. Nonetheless, there was an-
other, much more compelling reason that Schell identified as why the Second 
Death would be so much worse than the “mere” death of billions of people: 
cancelling future generations would destroy the “common world” that gives 
so much meaning and purpose not just to our individual lives but the tran-
scendent project of human civilization, too. The idea of the common world 
comes from Arendt’s work, in particular her celebrated 1958 book The Hu-
man Condition. It refers, in her words, to “what we enter when we are born 
and what we leave behind when we die. It transcends our lifespan into past 
and future alike; it was there before we came and will outlast our brief so-
journ in it.” Hence, this world is “what we have in common not only with 
those who live with us, but also with those who were here before and with 
those who will come after us.” To this Schell added that the common world is 
made up of “all institutions, all cities, nations, and other communities, and all 
works of fabrication, art, though, and science,” and is the product of “the 
work of every generation that has lived in it, back to the remotest ages.” In 
fact, the idea of a multi-generational cumulative project involving many dif-
ferent contributors in each cohort was perhaps most famously articulated by 
the eighteenth-century Irish statesman Edmund Burke, who (in a harsh cri-
tique of the French Revolution) characterized society as a “partnership of the 
generations” that, as such, yields a historically expansive “eternal society.” As 
he explicated the idea in 1790, human society 

it is a partnership in all science; a partnership in all art; a part-
nership in every virtue and in all perfection. As the ends of such 
a partnership cannot be obtained in many generations, it be-
comes a partnership not only between those who are living, but 
between those who are living, those who are dead, and those 
who are to be born. 

Yet Schell noted that while Burke emphasized the passing from one genera-
tion to the next of our “common inheritance”—that is, the various achieve-
ments of humanity that, by being transferred along the succession of cohorts, 
are able to accumulate over time—the nuclear era has made ourselves, the in-
heritors, part of the inheritance itself. For Burke, “the inheriting generations 
and their successors were at least biologically intact,” whereas “in our time … 
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among the items in the endangered inheritance the inheritors find them-
selves.” Interestingly, this point echoes Herman Muller’s claim in the early 
1930s, mentioned in chapter 4, that “we are the present custodians of this all 
important material [our DNA] and it is up to us to guard it carefully and not 
contaminate it.” Hence, Muller was among the first to warn that the use of X-
rays by dentists and doctors has introduced the unprecedented possibility 
that we inadvertently destroy or degrade our genetic inheritance, which is of 
course an integral component of the inheritance of ourselves. 

FINISHING BUSINESS 

 A related argument put forward at the time focused on the badness of 
not just terminating the partnership of the generations, but this occurring 
before the goals of these multi-generational projects—such as the discovery 
of a “theory of everything” that unifies quantum field theory and Einstein’s 
general relativity—have been reached. For example, in a 1978 paper on the 
ethics of human extinction, the philosopher Jonathan Bennett argued that 
while he cannot identify “any acceptable moral ground for an obligation to 
perpetuate our species, other than grounds involving the [well-being] of ac-
tual people,” he nonetheless strongly endorsed what he called a “pro-humani-
ty stance” that was based on what he described as a mere personal prefer-
ence—a matter of taste. “I just think it would be a great shame—a pity, too 
bad,” he wrote, “if this great biological and spiritual adventure didn’t contin-
ue: It has a marvelous past, and I hate the thought of its not having an excit-
ing future.” Yet he added that if he were forced to “find a principle that I 
could slide in under my pro-humanity stance, it would probably be one about 
the prima facie obligation to ensure that important business is not left unfin-
ished.” This might include, as Bell later specified, things like “human accom-
plishments, especially exceptional ones in science, art, music, literature, and 
technology, and also human inventions and achievements of organizational 
arrangements, political, economic, social, and cultural institutions, and 
moral philosophy.” Or to quote the philosopher Robert Adams in 1989, 

the future of humanity [is] a vast project, or network of overlap-
ping projects, that is generally shared by the human race. The 
aspiration for a better society—more just, more rewarding, and 
more peaceful—is a part of this project. So are the potentially 
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endless quests for scientific knowledge and philosophical under-
standing, and the development of artistic and other cultural tra-
ditions. This includes the particular cultural traditions to which 
we belong, in all their accidental historic and ethnic diversity. It 
also includes our interest in the lives of our children and grand-
children, and the hope that they will be able, in turn, to have the 
lives of their children and grandchildren as projects. To the ex-
tent that a policy or practice seems likely to be favorable or un-
favorable to the carrying out of this complex of projects in the 
nearer or further future, we have reason to pursue or avoid it. 

In fact, an explicit motivation for assembling the Encyclopédie during the 
French Enlightenment, according to Denis Diderot, was to contribute to the 
ongoing development of science, art, music, literature, and other domains of 
human achievement. In his words: 

The end of an encyclopedia is to assemble the knowledge scat-
tered over the earth, to expound it to contemporaries, and to 
transmit it to posterity, to the end that the labors of past cen-
turies should not be useless to those who are to come, and that 
our successors, becoming better instructed, may become at the 
same time more virtuous and happy, and that we may not die 
without having deserved well of the human race. 

THE MEANING OF EXTINCTION 

 A similar point connected to the common world pertains to what 
philosophers call vicarious immortality, which refers to achieving a version of 
immortality by “living on” in the minds and memories of future people—or 
as Diderot put the idea, “posterity is for the philosopher what the ‘other 
world’ is for the man of religion.” According to the ethicist Ernest Partridge, 
writing in 1981, people “desire to extend the term of one’s influence and sig-
nificance well beyond the term of one’s lifetime—a desire evident in 
arrangements for posthumous publications, in bequests and wills, in perpet-
ual trusts (such as the Nobel Prize), and so forth.” It is, he proceeded, “in 
such acts and provisions [that] we find clear manifestations of a will to tran-
scend the limits of personal mortality by extending one’s self and influence 
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into things, associations, and ideals that endure.” Put differently, returning to 
Schell once more, it is the common world that enables the “immortality that 
the living confer on the dead by remembering their sacrifices.” It follows that 
by destroying the common world, human extinction would demolish the 
conditions necessary for past people to achieve the sort of transcendence that 
motivated so many of them to contribute to society in the first place. Flipping 
this around to the present, the obvious implications are that the meaningful-
ness of our current pursuits—of our ambitions and life work—would be seri-
ously compromised. Whereas death, Schell argued, leads us to worry that our 
efforts may be forgotten by a future world that continues to exist, extinction 
“threatens not each individual work but the world to which all works are of-
fered, and makes us feel that even if we did accomplish our individual aims it 
would be pointless, thus undercutting our will to accomplish anything at all.” 
The creation of a masterpiece, he observed, “cannot be timeless if time itself 
stops.” 
 Even more, Schell argued that human extinction would undercut the 
meaning of nearly everything in the common world. The reason is that 

anyone who prizes the usefulness of things assumes the exis-
tence of human beings to whom things can be useful; anyone 
who loves justice assumes the existence of a society whose parts 
can be brought into relationships that are just; anyone who loves 
beauty and truth assumes the existence of minds to which the 
beautiful and the true can manifest themselves; anyone who 
loves goodness assumes the existence of creatures who are capa-
ble of exhibiting it and being nourished by it; and anyone who 
wishes to promote the common good assumes the existence of a 
community whose divergent aims it can harmonize. 

This means that, as he wrote a few pages earlier, 

since all human aims, personal or political, presuppose human 
existence, it might seem that the task of protecting that existence 
should command all the energy at our disposal. However, the 
claims that the conduct of life lays upon us, including our desire 
for individual survival, have not suspended themselves in defer-
ence to the peril to life as a whole, as long as we keep from ex-
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tinguishing ourselves, history continues at full flood, and the 
needs, desires, fears, interests, and ideals that have always 
moved people assert themselves with the usual vigor, even 
though extinction threatens them all with termination forever. 

For all of these reasons, then, Schell maintained that extinction is overall 
worse than death. “In one sense,” he wrote, “extinction is less terrible than 
death, since extinction can be avoided, while death is inevitable.” Yet in an-
other sense “it is more terrible … because extinction ends death just as surely 
as it ends birth and life. Death is only death; extinction is the death of death,” 
and hence the death of the common world. It follows that one would “mis-
conceive the nuclear peril”—or any scenario that would cause our annihila-
tion—if one were “to understand it primarily in terms of personal danger, or 
even in terms of danger to the people immediately known to him.” The rea-
son is that, in a passage once again reminiscent of Anders, a global catastro-
phe would threaten “life, above all, not at the level of individuals, who already 
live under the sway of death, but at the level of everything that individuals 
hold in common.” To quote Schell at length: 

Death cuts off life; extinction cuts off birth. Death dispatches 
into the nothingness after life each person who has been born; 
extinction in one stroke locks up in the nothingness before life 
all the people who have not yet been born. For we are finite be-
ings at both ends of our existence—natal as well as mortal—and 
it is the natality of our kind that extinction threatens. We have 
always been able to send people to their death, but only now has 
it become possible to prevent all birth and so doom all future 
human beings to un-creation. The threat of the loss of birth—a 
beginning that is over and done with for every living person—
cannot be a source of immediate, selfish concern; rather, this 
threat assails everything that people hold in common, for it is 
the ability of our species to produce new generations which as-
sures the continuation of the world in which all our common 
enterprises occur and have their meaning. Each death belongs 
inalienably to the individual who must suffer it, but birth is our 
common possession. And the meaning of extinction is therefore 
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to be sought first not in what each person’s own life means to 
him but in what the world and the people in it mean to him. 

THE ONE PERCENT 

 This new focus on the future generations that would be forever lost if 
humanity were to go extinct was quickly picked up by other leading theorists 
at the time as well. For example, one year after The Fate of the Earth was pub-
lished, Carl Sagan—who had almost certainly come across Schell’s book—
wrote in his Foreign Affairs article on the nuclear winter hypothesis (dis-
cussed in chapter 4) that the cost of extinction goes far beyond the loss of bil-
lions of people alive at the time. We must also take into consideration the po-
tentially vast number of people who could come into existence if only hu-
manity were to survive. In his words: “If we are required to calibrate extinc-
tion in numerical terms, I would be sure to include the number of people in 
future generations who would not be born. A nuclear war imperils all of our 
descendants, for as long as there [could] be humans.” It follows that the value 
lost from extinction would be millions of times greater “than for the more 
modest nuclear wars that kill ‘only’ hundreds of millions of people.” The fol-
lowing year, in 1984, Parfit—an eccentric genius, by all accounts, who was 
known for eating with one hand so he could read with the other and making 
instant coffee in the morning with hot water from the tap to save time—pub-
lished his highly lauded masterpiece Reasons and Persons. In it, he proposed 
a now-famous thought experiment to support the conclusion that “if we de-
stroy humankind, as we now could, this outcome would be much worse than 
most people think.” Consider the following three scenarios: 

A. No catastrophe. 
B. A catastrophe that kills 99 percent of the global population. 
C. A catastrophe that kills 100 percent of the global population. 

Everyone aside from a few sadistic misanthropes (see chapter 10) can agree 
that B is worse than A, and many people will concur that C is worse than B. 
However, Parfit was interested not in a simple ordering of badness but in 
whether the difference in badness between A and B is greater than the differ-
ence in badness between B and C, or not. Most people, he guessed, would say 
that the greater difference is between A and B—an empirical hypothesis that 
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psychologists at Oxford later found, in 2019, is correct. Yet Parfit argued vig-
orously that the difference between B and C is not only greater but “very 
much greater.”  He gave two reasons for this, both of which were based 102

upon the fact that 

civilization began only a few thousand years ago. If we do not 
destroy mankind, these few thousand years may be only a tiny 
fraction of the whole of civilized human history. The difference 
between [B] and [C] may thus be the difference between this 
tiny fraction and all of the rest of this history. If we compare this 
possible history to a day, what has occurred so far is only a frac-
tion of a second. 

Taking these two reasons in turn: 

UTILITARIANISM 

 The first stems from the utilitarian view expressed by Sidgwick at the 
beginning of this chapter. As Parfit wrote, classical utilitarians “would claim, 
as Sidgwick did, that the destruction of mankind would be by far the greatest 
of all conceivable crimes. The badness of this crime would lie in the vast re-
duction of the possible sum of happiness.” In other words, the line of reason-
ing here can be reconstructed as follows: 

(p1) Pleasure is the only intrinsic value in the universe. 
(p2) Without conscious beings like ourselves, there can be no 
pleasure. 
(p3) If humanity goes extinct, there will be no more conscious 
beings (assuming that we are alone). 
(p4) Since the number of humans with worthwhile lives who 
could exist in the future might be enormous, the total amount of 
intrinsic value in the future could be enormous as well. 
(c) Therefore, if humanity goes extinct, a potentially enormous 
amount of intrinsic value will be lost. 

This is more or less the same argument adopted by Parfit’s colleague at Ox-
ford, the younger utilitarian philosopher Jonathan Glover, with whom Parfit 
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organized a seminar in 1968 called “Death, Misery, and Morality” to discuss 
such issues. Glover argued in his 1977 book Causing Death and Saving Lives 
that there are reasons “for thinking that, other things being equal, the more 
people [there are in the world] with worth-while lives … the better.” If this is 
true at any given time, then it should also be true across time. But since hu-
man extinction would drastically reduce the total number of people with 
worthwhile lives across time, human extinction would be very bad, which 
means that, from the utilitarian view, causing or allowing it would be very 
wrong. As Glover made the point: 

[Some] people, including me, think that to end the human race 
would be about the worst thing it would be possible to do. This 
is because of a belief in the intrinsic value of there existing in the 
future at least some people with worth-while lives. And, if we 
reject any kind of time bias, it is hard to see the case for valuing 
extra people spread out across future time that would not also 
place some value on extra people contemporary with us. 

THE IDEAL GOODS 

 The second reason that Parfit gives is that the extinction of humanity 
would prevent the further development of “ideal goods” like the sciences, the 
arts, and moral progress. “This would be extremely bad,” he wrote, “because 
what matters most would be the highest achievements of these kinds, and 
these highest achievements would come in future centuries.” There is an obvi-
ous connection here with the Burkean notion of a partnership across the 
generations and the related argument for avoiding human extinction based 
on the imperative that we must not leave important business unfinished. In 
fact, this basic insight was put front-and-center much earlier by Russell dur-
ing a 1954 BBC radio address titled “Man’s Peril,” which received a massive 
audience of between six and seven million people and became the template 
for the Russell-Einstein manifesto that Einstein autographed two days before 
his death. Russell began with the observation that “as geological time is reck-
oned, Man has so far existed only for a very short period—a million years at 
most.” Consequently, what we have achieved over the past 6,000 years “is 
something utterly new in the history of the Cosmos.” If we manage to survive 
the proliferating machines of self-annihilation that now clutter the global vil-
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lage, who knows what marvelous products of human imagination and cre-
ativity could be constructed. “In the great world of astronomy and in the lit-
tler world of the atom,” he wrote, “Man has unveiled secrets which might 
have been thought undiscoverable. In art and literature and religion, some 
men have shown a sublimity of feeling which makes the species worth pre-
serving.” He then poignantly asked, 

is all this to end in trivial horror because so few are able to think 
of Man rather than of this or that group of men? I cannot be-
lieve that this is to be the end. I would have men forget their 
quarrels for a moment and reflect that, if they will allow them-
selves to survive, there is every reason to expect the triumphs of 
the future to exceed immeasurably the triumphs of the past. 
There lies before us, if we choose, continual progress in happi-
ness, knowledge, and wisdom. … I appeal, as a human being to 
human beings: remember your humanity, and forget the rest. If 
you can do so, the way lies open to a new Paradise; if you can-
not, nothing lies before you but universal death.   103

Even earlier, in his magnificent 1902 lecture “The Discovery of the Future,” 
H. G. Wells declared that “it is possible to believe that all the past is but the 
beginning of a beginning, and that all that is and has been is but the twilight 
of the dawn. It is possible to believe that all that the human mind has ever ac-
complished is but the dream before the awakening.” He thus characterized 
contemporary humans as “creatures of the twilight,” adding that “it is out of 
our race and lineage that minds will spring, that will reach back to us in our 
littleness to know us better than we know ourselves, and that will reach for-
ward fearlessly to comprehend this future that defeats our eyes.”  And yet 104

long before any of these triumphant proclamations of human potentiality, 
Seneca the Younger—a first-century philosopher who tutored the Roman 
emperor Nero and was later sentence to death by suicide, which he commit-
ted by slicing himself open and bleeding to death while, inspired by Socrates’ 
death, calmly talking to friends about philosophy—made a remarkably far-
sighted claim about the accumulation of knowledge over time. Writing in 65 
CE (the year of his death), he argued that 
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the time will come when diligent research over long periods will 
bring to light things which now lie hidden. A single lifetime, 
even though entirely devoted to the sky, would not be enough 
for the investigation of so vast a subject … And so this knowl-
edge will be unfolded only through long successive ages. There 
will come a time when our descendants will be amazed that we 
did not know things that are so plain to them … Let us be satis-
fied with what we have found out, and let our descendants also 
contribute something to the truth … Many discoveries are re-
served for ages still to come, when memory of us will have been 
effaced. 

The point is that it was during the 1980s that all of these ideas were systemat-
ically considered and combined in the specific context of human extinction 
for the very first time in Western history. This confluence of ideas, insights, 
speculations, arguments, realizations, thought experiments, and observations 
constitutes what I am calling the first wave of serious reflection on the mean-
ing and significance of our disappearance—that is, on what would be lost, on 
why our extinction would be bad, on how the anticipation of annihilation af-
fects the meaningfulness of our lives today, and so on. Indeed, some philoso-
phers during this period even embraced a transhumanist vision of human 
evolution in imaging that if our species survives, we could become some-
thing better, which offers an additional reason for preventing our extinction. 
For example, in a discussion of Groenewold’s thesis about the need for a new 
“macro-morality,” the Australian utilitarian J. J. C. Smart observed in his 1984 
book Ethics, Persuasion, and Truth that there could be “millions of years of 
future evolution,” and that the creation of humanity-destroying weapons has 
forced us to “envisage macro effects” like “the end of the human race … and 
the end of the prospect of humans evolving into yet higher and more won-
derful forms of life.” In other words, we could become a new, superior 
posthuman species that is smarter, wiser, and capable of even greater 
achievements than we can even now imagine. 

RELIGION, ETHICS, AND EXTINCTION 

 This idea leads us directly into the next chapter, although before doing 
so it is worth pausing very briefly to observe that, once again, these develop-
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ments could not have occurred without the decline of religion. Virtually 
every thinker who played a role in the narrative above was either an atheist 
(Anders, Sagan, Parfit, Glover, Russell, Wells) or an agnostic (Arendt), al-
though the field of ethics was not really secularized until the Age of Atheism, 
beginning in the 1960s. Indeed, Parfit himself observed in 1984 that “before 
the recent past, very few … people have made Non-Religious Ethics their 
life’s work.”  He continued: 105

In most civilizations, most people have believed in the existence 
of a God, or of several gods. [Consequently,] before the recent 
past, very few Atheists made Ethics their life’s work. ... Non-Re-
ligious Ethics has been systematically studied, by many people, 
only since about 1960. 

This was, in fact, one reason he believed that the difference between B and C 
is immensely greater than between A and B. While “there could be higher 
achievements in all of the Arts and Sciences,” he wrote, 

progress could be greatest in what is now the least advanced of 
these Arts or Sciences. This, I have claimed, is Non-Religious 
Ethics. Belief in God, or in many gods, prevented the free devel-
opment of moral reasoning. Disbelief in God, openly admitted 
by a majority, is a very recent event, not yet completed. Because 
this event is so recent, Non-Religious Ethics is at a very early 
stage. We cannot yet predict whether, as in Mathematics, we will 
all reach agreement. Since we cannot know how Ethics will de-
velop, it is not irrational to have high hopes. 

As we will see, there is a potentially enormous amount of progress yet to be 
made with respect to theorizing about human extinction—an increasingly 
urgent task given the rapidly rising probability of annihilation. 
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CHAPTER 8: EXISTENTIAL RISK STUDIES 

Since the future is big, there could be far more people in the future than in the 
present generation. This means that if you want to help people in general, 

your key concern shouldn’t be to help the present generation, but to ensure that 
the future goes well in the long-term.—Benjamin Todd  106

From a global perspective, what matters most … is that we do what is best … 
for the general trajectory along which our descendants develop over the coming 

millions, billions, and trillions of years.—Nick Beckstead 

Unrestricted altruism is not so common that we can afford to fritter it away on 
a plethora of feel-good projects of suboptimal efficacy. If benefiting humanity by 

increasing existential safety achieves expected good on a scale many orders of 
magnitude greater than that of alternative contributions, we would do well to 

focus on this most efficient philanthropy.—Nick Bostrom 

A TRIAD OF INGREDIENTS 

 The second wave of theorizing about human extinction drew heavily 
from the first, but incorporated a handful of new ideas that yielded a gen-
uinely novel approach to thinking about the issue. The origins of this wave 
can be dated rather precisely to a 2002 paper by Nick Bostrom titled “Exis-
tential Risk: Analyzing Human Extinction Scenarios and Related Hazards” in 
the Journal of Transhumanism. This paper, along with a few publications of 
Bostrom’s in the following years, established for the first time in Western his-
tory a cohesive, well-defined research program focused exclusively on human 
extinction and similarly catastrophic outcomes. In other words, Bostrom’s 
work outlined a clear set of puzzles, value commitments, theoretical beliefs, 
heuristics, and methodologies, and in doing so established what the historian 
of science Thomas Kuhn would call a disciplinary matrix (more commonly 
known as a paradigm) that enabled scholars from many different back-
grounds to collaboratively build, one intellectual brick at a time, a coherent 
structure of systematic knowledge and philosophical insight. To be clear 
about this point, Bostrom’s primary role in catalyzing the second wave has 
been less as an originator of new ideas and more as a synthesizer of ideas ei-
ther explicitly discussed or latent in the work of prior theorists. Nonetheless, 
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the fact is that his writings have laid the groundwork for what has become a 
sizable community of “existential risk researchers” within a field that we can 
call Existential Risk Studies. 
 The heart of this “Bostromian” research program can be analyzed into 
three main ingredients, which are: transhumanism, physical eschatology, and 
utilitarianism. When mixed together in the right way, they yield the following 
line of reasoning: 

1. The lives of people in the future could be immensely better 
than those today. 
2. Our evolutionary lineage could persist for an extremely long 
time. 
3. If our evolutionary lineage persists for an extremely long 
time, the total number of people who come to exist in the future 
could be incomprehensibly large. 
4. Insofar as the lives of these people are worth living, the total 
amount of intrinsic value (for example, pleasure) in the future 
could be astronomically huge. 
5. Therefore, if one accepts a (total) utilitarian ethical frame-
work, we have an extremely strong moral obligation to bring this 
value into existence. 

The first premise arises from a transhumanist vision of the future; the next 
three are associated with calculations concerning the habitability of our uni-
verse from a subfield of cosmology called physical eschatology, which 
emerged in the early 1970s; and the conclusion, which asserts that there is 
literally nothing more important in the moral universe than ensuring our in-
definite survival and technological flourishing in the physical universe, is 
predicated on—as stated—a utilitarian theory of ethics (specifically, one that 
emphasizes the total rather than merely average amount of intrinsic value). 
Over the past few years, this basic argument has become central to one of the 
main branches of the well-funded Effective Altruism movement, namely, 
longtermism, which is essentially an updated version of Bostromism; as the 
moral philosopher Toby Ord described it, this view “is animated by a moral 
re-orientation toward the vast future.” It has also gained a significant follow-
ing as of late, especially among people at elite institutions like the University 
of Oxford and, to a lesser extent, the University of Cambridge. Although I 
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will discuss longtermism toward the end of this chapter, our main focus will 
be the history of ideas that Bostrom wove together in the early aughts, out of 
which the longtermist philosophy later sprung. Since a lot of work in Existen-
tial Risk Studies can be located at the intersection of population ethics—
which rose to prominence in the 1980s because of Parfit’s Reasons and Per-
sons—and the field of Futures Studies, and since we already discussed popu-
lation ethics in the previous chapter, let’s begin with Futures Studies.  We 107

will then move through the other premises of the argument above, ending 
with a detailed look at Bostrom’s definition of “existential risk,” the so-called 
“maxipok rule,” and other ideas. 

SECULARIZED ESCHATOLOGY 

 One of the most fundamental ideas within contemporary Futures 
Studies is what I call the tabula rasa thesis. This states that the future is some-
thing like a blank canvas upon which we must draw our own human des-
tinies—the only hard constraints being the laws of nature that demarcate the 
space of physical possibility. It contrasts, of course, with the religious view 
that cosmic history is unfolding in accordance with the pre-written plans out-
lined in the prophetic passages of holy scripture. Whereas on the religious 
account our fate has already been fixed and hence there is nothing we can do 
to change the eschatological outcome, the tabula rasa thesis maintains that 
whether the future brings utopia, oblivion, or something in-between (to hint 
at a 1969 book by Buckminster Fuller) is ultimately up to us: we are the real-
time authors of our autobiography, not the divine hands of a supernatural be-
ing. It makes sense, then, that this new perspective of the future emerged 
most explosively as the stranglehold of religious thinking loosened in the 
nineteenth century. 
 However, the earliest example can be traced back (at least) to the 
French Enlightenment philosopher Marquis de Condorcet, a vocal advocate 
for women’s rights and the abolition of slavery who was largely responsible 
for the idea of progress becoming as prominent as it was during the period. In 
his 1795 book Sketch for a Historical Picture of the Progress of the Human 
Mind, Condorcet offered a sweeping account of human betterment across 
time, dividing the past into nine distinct epochs of progressive development. 
He then speculated, at the end of the book, about a tenth epoch marked by 
the “future progress of mankind” and “the perfectibility of man,” which he 
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described as “indefinite” (by which I suspect he meant “infinite”). In his 
words: “Would it be absurd now to suppose that the improvement of the hu-
man race should be regarded as capable of unlimited progress?” For example, 
we could augment our “natural faculties” to make ourselves more intelligent 
and wise, with a superior “acuteness of the senses.” We could also find ways 
to ward off death, thereby achieving something close to immortality. As he 
put the idea, “a time will come when death would result only from ex-
traordinary accidents or the more and more gradual wearing out of vitality, 
and that, finally, the duration of the average interval between birth and wear-
ing out has itself no specific limit whatsoever.” Hence, Condorcet—an out-
spoken atheist—imagined the world getting better and better due entirely to 
our own efforts; the canvass of the future awaits a utopian vista brought to 
life by our creativity and imagination. In fact, it was this roseate futurology 
that Thomas Malthus was replying to in part with his statistical argument 
that collapse is inevitable. 
 Half a century later, the French philosopher and founder of modern 
sociology Auguste Comte, outlined his own Grand Narrative of human histo-
ry consisting of “three stages.” Without going into too much detail, he argued 
that the third stage began in the early nineteenth century and is defined by 
the dominance of science, or what he called positivism, which has enabled 
humanity to slide ever-closer to the truth. This was yet another influential 
secular account of human development, and Comte was yet another atheist—
even establishing a so-called “Religion of Humanity” whose pillars were al-
truism, order, and progress. By far the most influential narrative of this sort 
ever proposed, though, came from Marx, a German economist, historian, 
and philosopher. On his account, the driving force of history has been the 
development of different modes of production, such as the tribal, slave, feudal, 
capitalist, socialist, and communist modes. Humanity began in a state of 
primitive communism, passed through these intermediate phases to capital-
ism, and is destined to establish a world communist society in which all the 
pernicious evils of capitalism have been fully and finally extirpated (although 
he said little about what this state would actually look like). Hence, Marx’s 
theory of human history included a robust secularized eschatology—to bor-
row a term from Hans Jonas—according to which “heaven” will be human-
built rather than divinely imposed from above, the result of wager-earners 
(the Proletariat) rebellion against their capitalist overlords (the Bourgeoisie). 
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H. G. WELLS AND FUTURES STUDIES 

 The point is that, beginning with Condorcet and continuing through 
the nineteenth century, the flip side of expelling Christian eschatology from 
the Western worldview was simultaneously embracing an attitude that the 
future is something of a blank slate, and the claim that by studying the past 
we can discover law-like regularities that enable us to predict and shape what 
lies ahead. As Condorcet wrote, “if there be really such an art as that of fore-
seeing the future improvement of the human race, and of directing and has-
tening that improvement, the history of the progress it has already made 
must form the principal basis of this art.” 
 Yet a field dedicated to investigating the future using the tools of Ba-
conian science did not emerge for another century or so. According to the 
historian Warren Wagar, referring to Condorcet, Comte, Marx, and others, it 
was in the work of H. G. Wells that “all the tendencies in earlier futurist 
thought coalesced.” In particular, our modern field of Futures Studies—
which is typically described as studying “the three P’s and a W,” where the P’s 
are the possible, probable, and preferable futures and the W refers to wildcards, 
or low-frequency, high-impact events—originated in Wells’ 1901 book Antic-
ipations of the Reaction of Mechanical and Scientific Progress upon Human Life 
and Thought.  The British scholar I. F. Clarke has described this book, 108

which Wells published when he was only 34 years old, as “the first compre-
hensive and widely read survey of future developments in the short history of 
predictive writing,” and indeed it was a bestseller at the time. Because of its 
immense success and originality, Wells was invited by the prestigious Royal 
Institution of Great Britain to deliver a lecture the following year on the top-
ic, which he agreed to, giving a talk curiously titled “The Discovery of the Fu-
ture.” In it, he declared that “an inductive knowledge of a great number of 
things in the future is becoming a human possibility. I believe that the time is 
drawing near when it will be possible to suggest a systematic exploration of 
the future.” Although investigating something that does not yet exist may 
seem impossible, or at least impractical, he reminded his audience that 

so far nothing has been attempted, so far no first-class mind has 
ever focused itself upon these issues; but suppose the laws of so-
cial and political development, for example, were given as many 
brains, were given as much attention, criticism, and discussion 
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as we have given to the laws of chemical combination during the 
last fifty years, what might we not expect? 

The day that Wells delivered this lecture, Wagar claims, was “the day when 
the study of the future was born.” Exactly three decades later, Wells elaborat-
ed these ideas in an essay written for the BBC radio titled “Wanted: Profes-
sors of Foresight.” Here Wells bemoaned the fact that “there is not a single 
Professor of Foresight in the world,” although he claimed that “I am by way of 
being an amateur.” He continued: 

Isn’t it plain that we ought to have not simply one or two Profes-
sors of Foresight but whole Faculties and Departments of Fore-
sight doing all they can to anticipate and prepare for the conse-
quences of this gathering together, this bunching up, which is 
now going on, of what were once widely dispersed human rela-
tionships? We need to organise Foresight in these matters very 
urgently indeed. 

Although these hortatory remarks did not have an immediate effect on the 
structure of academia, Futures Studies did emerge as a distinct field in the 
1960s, thanks in part to futurists like Herman Kahn, Marshall McLuhan, and 
Buckminster Fuller, as well as books like Rachel Carson’s Silent Spring, which 
had a huge impact on the fledgling discipline. 

THE EXTENSIONS OF MAN 

 Among the topics discussed by futurologists in the Wellsian tradition 
was not just the future evolution of our social and political institutions but 
the human species itself. Recall from chapter 3 that Sir Francis Galton advo-
cated the use of selective breeding to prevent the “human stock” from degen-
erating, and Sir Julian Huxley—a friend of Wells and prominent member of 
the British Eugenics Society, whose president at the time was the fourth son 
of Charles Darwin—contended in 1927 that “the study of heredity and popu-
lation-growth, and the knowledge of eugenics and of birth-control are point-
ing the way to wholly new aims—to a conscious control by man of his own 
nature and racial destiny.” Ultimately, this could enable humanity to “tran-
scend itself … in its entirety, as humanity,” a project that he called transhu-
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manism. What this reveals is an early turn away from focusing entirely on 
how to improve the human condition by modifying our external circum-
stances and toward finding ways to intervene upon the human organism it-
self. As J. D. Bernal wrote in his 1929 book The World, the Flesh, and the Dev-
il: 

In the alteration of himself man has a great deal further to go 
than in the alteration of his inorganic environment. He has been 
doing the latter more or less unconsciously and empirically for 
several thousand years, ever since he ceased being parasitic on 
his environment like any other animal, and consciously and in-
telligently for at least hundreds of years; whereas he has not 
been able to change himself at all and has had only fifty years or 
so to begin to understand how he works. 

Indeed, Galton published his Hereditary Genius book only in 1869, and it was 
not until 1953—two decades later—that the molecular biologists James Wat-
son and Francis Crick identified the double helix structure of DNA, the 
“blueprints of life.” Hence, at first the only plausible mechanism for changing 
the features of humanity—our intelligence, physical fitness, racial make-up, 
and so on—was the same process of artificial evolution that Darwin identi-
fied as responsible for the diversity and appearance of domesticated plants 
and animals. However, it became increasingly clear over time that another 
option was becoming feasible: the integration of technology and biology, or-
ganism and artifact, to yield technobiological hybrids with augmented hu-
man traits or even entirely new capacities. Crucial to this dawning realization 
was the idea that technology is not just something out there but something 
intimately linked to our bodies and brains. The first person to systematically 
examine this idea was the German-born philosopher and geographer Ernst 
Kapp, who also coined the term “philosophy of technology.” In his 1877 book 
Elements of a Philosophy of Technology, Kapp described technology as a kind 
of “organ projection.” As he made the point, 

the intrinsic relationship that arises between tools and organs … 
is that in the tool the human continually produces itself. Since 
the organ whose utility and power is to be increased is the con-
trolling factor, the appropriate form of a tool can be derived 
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only from that organ. … A wealth of spiritual creations thus 
springs from hand, arm, and teeth. The bent finger becomes a 
hook, the hollow of the hand a bowl; in the sword, spear, oar, 
shovel, rake, plow, and spade one observes sundry positions of 
arm, hand, and fingers, the adaptation of which to hunting, fish-
ing, gardening, and field tools is readily apparent. 

A similar view was later proposed by McLuhan, a media theorist who likely 
wrote his provocative 1964 book Understanding Media with a benign brain 
tumor that eventually swelled to the size of a lemon. (He survived, and later 
made a humorous cameo in Woody Allen’s movie Annie Hall.) In this book, 
McLuhan characterized all technologies as types of media that constitute “ex-
tensions of man.” Some of these extend our bodies whereas others, in particu-
lar communication technologies, extend our psyche. Thus, the pen is an ex-
tension of the hand; the hammer is an extension of the arm; the wheel is an 
extension of the foot; the phonograph is an extension of the voice; and “after 
more than a century of electric technology,” he wrote, “we have extended our 
central nervous system itself in a global embrace, abolishing both space and 
time as far as our planet is concerned.” Even more, he hypothesized that we 
are rapidly approaching 

the final phase of the extensions of man—the technological 
simulation of consciousness, when the creative process of know-
ing will be collectively and corporately extended to the whole of 
human society, much as we have already extended our senses 
and our nerves by the various media. 

Even before McLuhan, though, theorists like J. B. S. Haldane and Bernal had 
discussed the more radical possibility of altering the exterior of humanity by 
fiddling with our interior—that is, our genes, which we knew existed and 
transmitted information at the time but were clueless about the three-dimen-
sional structure of the DNA molecules that encode them. As Bernal wrote in 
a 1929 book, 

the eugenists and apostles of healthy life, may, in a very consid-
erable course of time, realize the full potentialities of the species: 
we may count on beautiful, healthy, and long-lived men and 
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women, but they do not touch the alteration of the species. To 
do this we must alter either the germ plasm or the living struc-
ture of the body, or both together. 

This idea was picked up and elaborated in a short article titled “Cyborgs and 
Space,” published in 1960 by the inventor and musician Manfred Clynes and 
the psychologist Nathan Kline.  They argued that if humans were to venture 109

into outer space, we would need to live in environments that are immensely 
different from those in which we evolved on Earth. (Note that the first 
manned mission beyond Earth occurred one year later, in 1961.) Since it will 
be difficult to adapt these environments to our bodies and minds, we may 
have to adapt our bodies and minds to these environments, which will re-
quire humanity to, as they put it, “take an active part in [our] own biological 
evolution.” But rather than employing the old methods of eugenics advocated 
by Galton, Huxley, and others—such as selective breeding, forced steriliza-
tion, marriage restrictions, and artificial insemination—Clynes and Kline 
conjectured that advancements in science and technology could soon make it 
possible to control our evolution “to some degree without [the] alteration of 
heredity by suitable biochemical, physiological, and electronic modifications 
of man’s existing modus vivendi.” In other words, we could adapt ourselves by 
modifying our phenotypic features within single lifetimes rather than across 
many generations. The result would be “self-regulating man-machine sys-
tems” that consist of automatic information feedback loops between the bio-
logical mechanisms of our bodies, on the one hand, and technological arti-
facts, on the other. This process would thus yield a cybernetic organism, or 
what they called—coining the term—a cyborg. 
 Clynes and Kline then explore a range of concrete, albeit speculative, 
proposals for creating actual cyborgs. For example, they suggested that “os-
motic pressure pumps” could be implanted within individuals to allow the 
“administration of a selected drug at a particular organ and at a continuous 
variable rate, without any attention on the part of the organism.” They further 
proposed reducing disorientation while weightless “through the use of drugs, 
by temporarily draining off the endolymphatic fluid or, alternately, filling the 
cavities completely,” although they conceded that many of their ideas may 
“appear fanciful.” Nonetheless, they proclaimed that if cyborgization were to 
become possible, this would “not only mark a significant step forward in 

230



man’s scientific progress, but may well provide a new and larger dimension 
for man’s spirit as well.” 

HOMO DEUS 

 As the twentieth-first century approached and the constellation of 
GNR technologies began its metamorphosis from science fiction to science 
fact, a new generation of transhumanists—initially called extropians, where 
“extropy” was intended to contrast with “entropy”—emerged in the late 
1980s, thanks in part to the Internet. Inspired by the shimmering possibilities 
of GNR technologies—the very same artifacts that helped trigger the most 
recent shift in existential mood, you may recall—these transhumanists imag-
ined a whole new array of radical possibilities for human enhancement. Not 
only could we extend ourselves further into the world, cybernetically inte-
grate our bodies and brains with information technologies, and tinker with 
the genetic blueprints enclosed in the nuclei of our quivering cells, but the 
result of such modifications could be creatures so radically superior to us that 
we would classify them as a completely new posthuman species. Or following 
the Linnaean tradition, you could call them Homo cyborgensis, Homo machi-
nus, or Homo deus, the last of which was proposed by the Israeli historian 
Yuval Noah Harari in a book of the same name, and which translates as “hu-
man god.” (As Harari memorably wrote, “history began when humans in-
vented gods, and will end when humans become gods.”) As Bostrom wrote in 
2003, 

our own current mode of being … spans but a minute subspace 
of what is possible or permitted by the physical constraints of 
the universe … It is not farfetched to suppose that there are 
parts of this larger space that represent extremely valuable ways 
of living, relating, feeling, and thinking. 

In other words, by exploring this larger space and hitting upon better modes 
of being, the lives of our posthuman progeny (or us, if we live long enough to 
live forever, as the saying goes) could become orders of magnitude more 
worthwhile than any human life today could possibly be. At the extreme, we 
could perhaps even upload our minds by scanning the microstructure and 
function of the brain, sending this information to a computer, and emulating 
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that brain as a digital isomorph. Based on the most widely accepted philo-
sophical theory of mental states today—called functionalism—if the organi-
zational details of someone’s central nervous system were replicated digitally 
on a computer, the resulting emulation would be no less conscious than the 
original. Flip the switch and the lights would come on such that, as philoso-
phers like to say, there would be “something it is like to be” the simulated 
brain. If this is possible, many future posthumans might opt to live in a par-
adisaical simulated universe, which could be designed to eliminate most or 
all the sources of discomfort and misery that bog down our lives in the phys-
ical world. 
 The promise of radical human enhancement thus spawned a flurry of 
techno-utopian visions of the future. For example, in a short article titled 
“Letter from Utopia,” first circulated in 2006 and later updated in 2020, 
Bostrom offered a glimpse of what this utopian world might be like. The “let-
ter” is composed by a fictional posthuman from the future and written for 
humans in the present, and hence it is addressed “Dear Human” and signed 
“Your Possible Future Self.” The author opens with a rhetorical question: 
“How can I tell you about Utopia and not leave you mystified? With what 
words could I convey the wonder? My pen, I fear, is as unequal to the task as 
if I had tried to use it against a charging war elephant.” The posthuman then 
proceeds to depict their life through an effusive ballet of phantasmagoric im-
agery: 

My mind is wide and deep. I have read all your libraries, in the 
blink of an eye. I have experienced human life in many forms 
and places. Jungle and desert and crackling arctic ice; slum and 
palace and office, and suburban creek, project, sweatshop, and 
farm and farm and farm, and a factory floor with a whistle, and 
the empty home with long afternoons. I have sailed on the seas 
of high culture, and swum, and snorkeled, and dived. Quite 
some marvelous edifices build up over a thousand years by the 
efforts of homunculi, just as the humble polyps in time amass a 
coral reef. And I’ve seen the shoals of biography fishes, each one 
a life story, scintillate under heaving ocean waters. 

The author continues: 
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You could say I am happy, that I feel good. That I feel surpassing 
bliss and delight. Yes, but these are words to describe human ex-
perience. They are like arrows shot at the moon. What I feel is as 
far beyond feelings as what I think is beyond thoughts. Oh, I 
wish I could show you what I have in mind! If I could but share 
one second with you! 

The posthuman then maps out a path from our current location in space and 
time to the techno-utopian world in which they reside awash “in the pulsing 
ecstasy of love.” “To reach Utopia,” they write, you must discover the means 
to three fundamental transformations.” The first is to become immortal 
through the use of life-extension technologies. The second is to become su-
perintelligent, since “it is in the spacetime of awareness that Utopia will exist.” 
And the third is to elevate well-being, because “a few grains of this magic in-
gredient [that is, pleasure] are worth more than a king’s treasure.” 

THE TECHNO-RAPTURE 

 But Bostrom was not the only early-2000s transhumanist to embrace 
wide-eyed visions of revolutionary technological breakthroughs transform-
ing the human condition into a utopian paradise from the inside out. Anoth-
er was the inventor who, you may remember from chapter 6, triggered Bill 
Joy’s “unease” in the late 1990s, Ray Kurzweil, who predicted that a history-
rupturing event called the “technological Singularity” will occur in 2045 and 
result in the “merger of technology and human intelligence.” Although finite 
beings like ourselves cannot see beyond the “event horizon” of this event, 
Kurzweil claimed that it would enable us 

to transcend our frail bodies with all their limitations. Illness, as 
we know it, will be eradicated. Through the use of nanotechnol-
ogy, we will be able to manufacture almost any physical product 
upon demand, world hunger and poverty will be solved, and 
pollution will vanish. Human existence will undergo a quantum 
leap in evolution. We will be able to live as long as we choose. 
The coming into being of such a world is, in essence, the Singu-
larity. 
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Still other transhumanists made the case that we should reengineer not just 
the human organism but all sentient beings in the biosphere, and idea that 
David Pearce—who co-founded the World Transhumanist Association with 
Bostrom in 1998, which initially published the Journal of Transhumanism—
called the Abolitionist Project. Along similar lines, the AI theorist Ben Go-
ertzel defended an ideology position called Cosmism, which has roots in the 
work of Nikolai Fyodorovich Fyodorov, a nineteenth-century Russian 
philosopher who advocated for using science to radically extend our lives, 
resurrect the dead, and so on. On Goertzel’s view, Cosmism affirms the desir-
ability of pursuing super-powerful advanced technologies to enable humans 
to fully merge with machines, upload our minds, colonize the visible uni-
verse, engage in “spacetime engineering,” devise new and better ethical sys-
tems, and “reduce material scarcity drastically, so that abundances of wealth, 
growth, and experience will be available to all minds who so desire.” The re-
sult is that, Goertzel writes, “all these changes will fundamentally improve the 
subjective and social experience of humans and our creations and successors, 
leading to states of individual and shared awareness possessing depth, 
breadth and wonder far beyond that accessible to ‘legacy humans.’” 
 Hence, the growing promise of what the transhumanist Mark Walker 
in 2009 called “person-engineering” technologies (which contrast with the 
“world-engineering” technologies that we have been using since the Neolithic 
Revolution) reinvigorated interest in the transhumanist ideology about what 
is and ought to be. This underlined the importance of developing GNR tech-
nologies despite their dangers: the utopian expectations of Bostrom, 
Kurzweil, Pearce, and others provided a strong moral incentive to do so. If we 
don’t realize the full potential of these artifacts, then we will miss out on a 
potentially huge range of “extremely valuable way of living, relating, feeling, 
and thinking.” This is why Existential Risk Studies arose from the transhu-
manist movement. The reasoning can be reconstructed as follows: GNR 
technologies must be developed because of they re the vehicle from here to 
utopia; GNR technologies are dual-use and consequently extremely danger-
ous; this gives us two options: first, we can forego the benefits of GNR tech-
nologies by relinquishing entire domains of scientific knowledge (Bill Joy’s 
proposal), or second, we can create a new field of scholarly research focused 
on neutralizing the malicious uses of GNR technologies so that only the ben-
eficial uses remain operative (Bostrom’s proposal). Thus, it should be unsur-
prising that one of the leading transhumanists was also the founder of Exis-
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tential Risk Studies: unsatisfied with giving up on the future, Bostrom wanted 
humanity to have its cake and eat it, too. 

DEHUMANIZATION 

 Our discussion has thus far centered around the first premise of the 
argument at the beginning of this chapter: the future could be unimaginably 
good if we develop safe and effective means for exploring the posthuman 
realm. This is why Bostrom identified the “core value” of transhumanism in 
2003 to be “having the opportunity to explore the transhuman and posthu-
man realms.” But here we should pause for a moment to trace more precisely 
the arc of transhumanist thinking over the past century. The term originated 
in 1940 and was later popularized by Huxley, who seemed to imagine it as a 
more radical form of eugenics, an ideology that gained popularity on both 
sides of the Atlantic for decades leading up to the Second World War. Follow-
ing this conflict, though, the eugenics movement all but disappeared for the 
obvious reason that no one wanted to be associated with the heinous atroci-
ties committed by the Nazis in the name of “racial hygiene.” As Bostrom put 
it in 2005, “the holocaust left a scar on the human psyche.” Even more, many 
of the earliest theorists of the first wave in Existential Ethics, such as Hannah 
Arendt, Günther Anders, and Hans Jonas, were themselves Jewish. 
 The prevailing attitude among these thinkers thus tended to be more 
humanistic than transhumanistic, focused more on embracing our core hu-
manness than modifying or transcending it.  For example, Anders warned 110

that the mechanization of society is undermining our fundamental humanity, 
and declared in 1956 that to “leave the human condition behind and stop be-
ing human” implies “the climax of all possible dehumanization,” which he de-
scribed as a “total catastrophe.” Similarly, in the 1972 conference presentation 
mentioned in the previous chapter, one of the problems that Jonas identified 
as necessitating a new moral framework was the use of technology to alter 
our genetic make-up and create an escape hatch from death, both of which 
are possibilities that he limned as “the potentially most ominous class” of new 
ethical challenges. In addressing this issue, he proposed a moral principle à la 
Kant’s Categorical Imperative according to which you must “act so that the 
effects of your action are compatible with the permanence of genuine human 
life.” On this view, any modification that alters our inherent human dignity 
would violate the principle and hence be impermissible, which means that 
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his ethics would reject most forms of radical transhumanism. And Robert 
Adams—although not an atheist like the others—declared in 1979 that he 
“would quite strongly prefer the preservation of the human race, for example, 
to its ultimate replacement by a more excellent species.” 
 One begins to see transhumanist themes first reappear in the work of 
Parfit, J. J. C. Smart, Carl Sagan, and John Leslie, albeit somewhat dimly. For 
example, Leslie considered the possibility of computers replacing us “through 
deliberate planning by scientists who [view] the life and intelligence of ad-
vanced computers as superior—possibly because death could be delayed for 
indefinitely long—to the life and intelligence of humans,” to which he added 
that whether this “should count as ‘the extinction of humankind’ might itself 
be controversial if advanced computers inherited many human characteris-
tics, maybe after an initial period during which brains and computers worked 
in close association.” But it was not until the extropians of the late 1980s and 
1990s that the Huxleyan aim of self-transcendence was fully resurrected, and 
not until Bostrom that the link between transhumanism and human extinc-
tion—the former providing an extra reason for avoiding the latter—was firm-
ly established. Hence, the transhumanist worldview was central to Existential 
Risk Studies from the very beginning, a point that we will return to shortly. 

DEEP-FUTURE THINKING 

 Turning now to the first of the three P’s of Futures Studies, this is 
where physical eschatology enters the picture in a big way. Whereas Wells’ 
vision for Futures Studies focused primarily on human affairs—for example, 
the future development of economic and social systems, morality and reli-
gion—physical eschatology aims to understand how the universe as a whole 
will evolve in the coming trillions and trillions (and trillions) of years. It was 
this subfield that gave birth to what I will call “Deep-Future Thinking,” on the 
model of John McPhee’s term “Deep Time,” which referred to a new way of 
understanding the geological past that emerged from the uniformitarian the-
ories of James Hutton and Charles Lyell. The origins of physical eschatology 
can be traced back to the discovery of the Second Law in the mid-nineteenth 
century, which yielded the first scientifically credible calculations of what our 
solar system could look like in tens of millions of years. Hence, building on 
these speculations, the anonymous traveler in Wells’ The Time Machine ven-
tured some 30 million years into the future to find our planetary oasis in 
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shambles due to entropy. Even more, Olaf Stapledon envisioned the future 
evolution of humanity over the course of two billion years in his 1930 Last 
and First Men, although his subsequent masterpiece The Star Maker, which 
was published in 1937, took this several leaps farther by outlining a stunning-
ly imaginative account of life’s evolution in the cosmos some 500 billion years 
henceforth. The future was, so to speak, growing bigger by the decade. 
 However, our grasp of the physical universe’s ultimate fate, of its life 
cycle, was still quite limited. Physicists since Rudolf Clausius and Lord Kelvin 
had of course known that the physical processes animating the cosmos were 
gradually winding down and that this will inevitably lead to the eternal qui-
etude of equilibrium. But they did not know that the universe was also ex-
panding. The first evidence of this strange fact was announced in 1929 by the 
American astronomer Edwin Hubble, who found that everywhere you point 
a telescope, you see clusters of (red-shifted) galaxies flying away from us. This 
is exactly what every piece of shrapnel would observe if each were to look 
around at all the other pieces of shrapnel after an explosion, which implies 
that our galaxy cluster is a metaphorical piece of shrapnel that was expelled 
by a metaphorical bomb at some point in the distant past. Furthermore, just 
as rewinding a video recording of a bomb exploding would show every 
shrapnel piece converging upon the bomb, so too would rewinding the tape 
of cosmic history show all the burning suns, twirling planets, black holes, as-
teroids, comets, dust specs, and so on, converge upon a single point in space-
time called the initial singularity (according to some Big Bang models). 
 But Hubble’s observation was not enough to convince the scientific 
community that the universe is expanding. After all, the notion that the uni-
verse is static—an idea espoused by Newton—had been a default assumption 
among scientists for centuries, so much so that Einstein added an ad hoc 
“cosmological constant” to his field equations for general relativity to make a 
static universe possible, since these equations actually predicted an expand-
ing universe even before Hubble’s observations. (Einstein later referred to this 
as “my biggest blunder.”) The critical piece of evidence was uncovered in 
1964 when scientists confirmed the existence of the so-called “cosmic mi-
crowave background” (CMB), which is the literal afterglow of the Big Bang, 
defined as the moment that the universe began to expand. The CMB consists 
of photons, or light particles, that were trapped in a dense “fog” until the uni-
verse cooled below the temperature of a plasma roughly 370,000 years after 
its mysterious virgin birth. In other words, the universe began in a dense, 
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low-entropy state of plasma, one of the four states of matter (the others being 
a gas, liquid, and solid). As entropy increased and the universe expanded, it 
also cooled down. The CMB thus provided indisputable evidence of cosmic 
expansion, and consequently proved that the universe has not existed for an 
infinitely long period of time as some physicists, including Fred Hoyle, the 
scientist who coined the term “Big Bang” in 1949 while criticizing the theory, 
had maintained. 

A GRAND NARRATIVE BASED ON SCIENCE 

 The question then is this: if the universe is expanding, what does this 
mean for us? Will the universe expand forever, resulting in the heat death or 
Big Freeze? Will it eventually tear apart, a possibility called the Big Rip? Or 
might it implode back in on itself, a catastrophe dubbed the Big Crunch? The 
first serious study of such questions was published by none other than Lord 
Martin Rees in 1969, titled “The Collapse of the Universe: An Eschatological 
Study.” This was also the first scientific paper to use the word “eschatology” in 
an astrophysical rather than theological context, and hence historically-mind-
ed physicists like Milan Ćirković identify it as the founding document of 
physical eschatology.  Rees examined evidence for the Big Crunch model, 111

whereby the expansion of the universe gradually reverses due to the constant 
tug of gravity. Consequently, every atom, molecule, planet, star, and galaxy 
will eventually crash together in the ultimate act of cosmic violence, resulting 
in a “devastating compression” whereby, as Rees put it, “all structural features 
of the cosmic scene would be destroyed.” Yet this would not be the end, as the 
model also implies that “the universe is perpetually oscillating, and this con-
traction is merely a prelude to a subsequent re-expansion [such that] stars, 
galaxies, and clusters must form anew in each cycle.” As of this writing, most 
cosmologists do not accept this scientific eschatology, favoring instead the 
Big Freeze and Big Rip hypotheses. 
 So, if the universe is not destined to collapse on itself, what can we say 
about its development from the present into a distant geriatric phase? What 
should we expect in the future on this planet and beyond? The picture paint-
ed by contemporary research is this: within 1 billion years or so, Earth will 
become uninhabitable to complex lifeforms due to the growing luminosity of 
the sun, which will eventually cause the oceans to boil into the atmosphere. 
Five billion years later, the Milky Way galaxy will collide with the Androme-
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da galaxy, resulting in the eventual merger of the supermassive black holes at 
the center of each. In about 1014 years from now—that is, a 1 followed by 14 
zeros—all the stars will have stopped shining. This will plunge the universe 
into an icy-cold darkness, although occasional scintillas of light will puncture 
the caliginous canopy as brown dwarfs, a type of “substar,” randomly collide 
with each other and, in doing so, create structures “massive enough to sustain 
hydrogen fusion.” (Like fission, fusion releases some of the energy stored 
within the nucleus of atoms.) Other sources of light will emerge from the de-
cay of protons within white dwarfs, a type of “compact star,” although their 
energy output, in accordance with Einstein’s E = mc2 equation, will be quite 
small. As the astrophysicist Fred Adams—who along with Gregory Laughlin 
coined the term “physical eschatology” in 1997, even though the field itself 
was founded earlier by Rees—wrote in his chapter of Global Catastrophic 
Risks, “an entire galaxy of these stars will appear dimmer than our present-
day Sun.” 
 Then, about 1040 years from now, the cosmic population of protons 
scattered throughout space will have decayed, a “milestone [that] marks a de-
finitive end to life as we know it, as no carbon-based life can survive the cos-
mic catastrophe induced by proton decay.” Finally, some 1070 years in the far 
future, the only objects remaining will be those spacetime-deforming regions 
of the universe called black holes, although even these will evaporate in about 
10100 years due to “Hawking radiation,” a phenomenon named after the late 
Stephen Hawking. Once this occurs, the weary cosmos will be reduced to a 
swirling soup of subatomic particles like electrons, positrons, neutrinos, and 
photons. However, in a remarkable plot twist that could bend the arrow of 
time back on itself without the cosmic calamity of a Big Crunch, the universe 
could spontaneously transition from a “false” to a “true” vacuum state—an 
exotic possibility that we discussed above in the context of high-energy parti-
cle accelerators. To quote Adams once more: 

If the universe were to experience a vacuum phase transition, it 
remains possible (but is not guaranteed) that specific aspects of 
the laws of physics (e.g., the masses of the particles and/or the 
strengths of the forces) could change, thereby giving the uni-
verse a chance for a fresh start. 
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So, perhaps there is something to Franz Kafka’s statement that “there is an in-
finite amount of hope in the universe … but not for us.” Either way, if these 
predictions are accurate, the universe could remain habitable for an unfath-
omably long time to come. To put this in perspective, consider that the uni-
verse has existed for some 13.8 billion years. If proton decay marks a hard 
limit on our survival, then what lies ahead is the amount of time from the Big 
Bang to the present multiplied by 700,000,000,000,000,000,000,000,000,000. 
Or to make the point more anthropocentrically, the future could last more 
than 30,000,000,000,000,000,000,000,000,000,000,000 times the length of our 
species’ lifespan so far on this planet. 

THE ULTIMATE PRISON ESCAPE 

 Yet this is really a lower bound, because physical eschatologists do not 
know for sure whether protons are unstable. And even if they are, future 
technologies could potentially survive even after biological life becomes im-
possible—a quasi-serious proposal based primarily on Arthur C. Clarke’s fa-
mous “Third Law,” which states that “any sufficiently advanced technology is 
indistinguishable from magic.” (Although this is of course not a “real” law, 
many things once deemed impossible, inconceivable, outrageous, or nonsen-
sical by the best experts of the day have turned out to be commonplace later 
on. Recall Ernest Rutherford’s comment about “moonshine” from chapter 6.) 
Consider, for example, the cosmologists John Barrow and Frank Tipler’s hy-
pothesis in their 1986 book The Anthropic Cosmological Principle that al-
though our species is doomed to die out, 

our civilization and indeed the values we care about may not be. 
… [F]rom the behavioural point of view intelligent machines 
can be regarded as people. These machines may be our ultimate 
heirs, our ultimate descendants, because under certain circum-
stances they could survive forever the extreme conditions near 
the Final State. Our civilization may be continued indefinitely by 
them, and the values of humankind may thus be transmitted to 
an arbitrarily distant futurity. 

Still others have conjectured that the human lineage might avoid the death 
sentence of entropy by migrating to other universes. To quote the theoretical 
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physicist Michio Kaku: “Physicists have proposed a number of plausible, al-
though extremely speculative schemes, using the most advanced physics 
available, to provide the most realistic look at dimensional portals or gate-
ways to another universe.” For example, we could tunnel to another universe 
through a wormhole, or “reduce the total information content of an ad-
vanced, intelligent civilization to the molecular level and inject this through 
the gateway, where it will then self-assemble on the other side.” In this way, 
“an entire civilization may inject its seed through a dimensional gateway and 
reestablish itself, in its full glory.” Future beings might even be able to iterate 
these escape strategies indefinitely, meaning that there may, after all, be infi-
nite hope for us! Whether or not such wild guesses bear fruit, the point is 
that physical eschatology cast our eyes upon a rapidly receiving temporal 
horizon and, in doing this, offered the first detailed, theoretically robust 
claims about how we can expect the universe to evolve in the coming tril-
lions, quadrillions, and quintillions of years. It was precisely this new kind of 
Deep-Future Thinking that played a crucial role in shaping the contemporary 
field of Existential Risk Studies. 

HOW MANY PEOPLE COULD THERE BE? 

 If humanity could potentially exist for vast stretches of future time, the 
next question to ask is how many people could come to exist over time? 
Some scholars had previously ventured to guess the total number of people 
who could exist on Earth at one time, which is obviously relevant. For exam-
ple, the seventeenth/eighteenth-century Dutch scientist Antonie van 
Leeuwenhoek, known as the “Father of Microbiology,” extrapolated the pop-
ulation density of Holland to the entire land area of Earth and concluded that 
the planet could sustain about 13.4 billion people at any given moment. But 
to my knowledge the first person to attempt a diachronic rather than syn-
chronic estimate of how big the human population could be came from 
Sagan in his 1983 Foreign Affairs article. Indeed, in arguing that we must con-
sider the future generations who would not exist if humanity were to go ex-
tinct, he calculated that if humanity remains on Earth and survives “over a 
typical time period for the biological evolution of a successful species,” which 
he specified as 10 million years, and if the human population remains stable 
at 4.6 billion (the number of people in 1983), then some 500 billion people 
may yet come into existence. This is why he argued that “the stakes are one 
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million times greater for extinction than for the more modest nuclear wars 
that kill ‘only’ hundreds of millions of people.” 
 But of course we could exist for much longer than 10 million years on 
Earth and even decide to spread throughout what cosmologists call our fu-
ture light cone, or the region of the universe that is theoretically accessible to 
us if we were traveling at the speed of light. As mentioned, our planet will 
remain habitable for another 1 billion years or so, and already there is a 
strong push by private companies like SpaceX to begin colonizing the solar 
system, the first step being to establish settlements on Mars. (As the CEO of 
SpaceX Elon Musk once quipped about his own hopes of reaching the fourth 
rock from the sun, “I’d like to die on Mars, just not on impact.”) Hence, in a 
2003 paper in the Journal of Transhumanism, Bostrom crunched the numbers 
and concluded that roughly 1023 biological humans could come to exist with-
in the Virgo Supercluster alone. The Virgo Supercluster is a giant cosmic 
structure that contains about 100 galaxy groups, one of which is our own Lo-
cal Group, which includes at least 80 distinct galaxies, one of which is our 
own Milky Way. Yet there are some 10 million superclusters in the observable 
universe, and while not all of these may be reachable to us given the expan-
sion of the universe, the mathematical implications are clear. 
 However, as Clynes and Kline observed, we will almost certainly need 
to become cyborgs if we were to colonize the Virgo Supercluster. But if we 
need to become cyborgs because our biological parts are ill-suited for space 
travel, then why not abandon the “man” component of the man-machine sys-
tem altogether? Why not become fully machinic, as theorists like Leslie, Bar-
row, and Tipler have envisioned? If this were the case, we could endure a 
wide range of extreme physical conditions much better: the more artificial, 
the more durable. Machines, for example, do not need oxygen to breathe, or 
toilets to relieve themselves. Yet we could take this a step further. Not only 
could we completely replace biology with technology, but future people could 
be entirely simulated. Imagine this: our descendants convert a celestial body 
like an exoplanet into computronium, which refers to a configuration of mat-
ter and energy optimized to perform computational tasks, such as simulating 
conscious minds. They then design a high-resolution simulation in which 
large numbers of conscious beings—posthumans of a sort—with worthwhile 
lives exist. We can imagine these people, as Bostrom put it, living “rich and 
happy lives while interacting with one another in virtual environments.” If 
this were to happen, then how many people could exist within our future 
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light cone? In his 2014 book Superintelligence, Bostrom calculated that some 
1058 conscious beings with lifespans of 100 years could exist in simulated 
universes—that is a 1 followed by 58 zeros!—although “the true number is 
probably larger.” The point, however, as he noted in 2003, is “not the exact 
numbers but the fact that they are huge.” 

ASTRONOMICAL IMPERSONAL VALUE 

 All of this leads to the following conclusion: the amount of intrinsic 
value that could come into existence within our future light cone could be 
quite literally astronomical. From a “total” utilitarian perspective, which fo-
cuses on absolute quantities of intrinsic values rather than averages, this mat-
ters. For example, if we accept a hedonistic theory of value, then pleasure is 
the only intrinsically valuable thing in the universe—it constitutes the good. 
But since pleasure can only be realized by conscious beings, the absence of 
conscious beings means the absence of pleasure, and hence a universe with-
out intrinsic value, which would be (very) bad. On the flip side, the more 
conscious beings there are with worthwhile (or happy, “net positive”) lives, 
the greater the total amount of intrinsic value in the universe, which would 
be good. Hence, the very best situation according to this view is one in which 
the total number of conscious beings with worthwhile lives is maximized to 
the physical limits—and the way to do this is to rapidly colonize as much of 
our future light cone as possible and convert as many exoplanets into compu-
tronium as we can to run vast numbers of simulations full of conscious be-
ings living “rich and happy lives.” 
 To make the philosophical underpinnings of this more explicit: first, 
on the utilitarian view, conscious beings like you and me are nothing more 
than means to an end, namely, the end of realizing value. Whereas Kant held 
that people—rational beings like you and I—are valuable in and of ourselves, 
utilitarianism reduces people to what John Rawls, a critic of this theory, 
called the “containers” of value. In other words, you matter only insofar as 
you contribute to the total amount of value in the universe. Second, there are 
many different perspectives from which you could evaluate whether one state 
of affairs contains more total value than another one. For example, imagine 
that you hack into the bank accounts of 1,000 people and steal $100 from 
each. You then take this $100,000 and spend it on a wonderfully relaxing va-
cation on the sunny tropical beaches of a Caribbean island. Clearly, the total 
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amount of pleasure in this situation has increased for you. But ethics is not 
supposed to be partial, it is supposed to be impartial and objective. Hence, it 
strives to assess our moral choices and actions from a completely neutral per-
spective called the moral point of view. Ethicists have proposed many differ-
ent accounts of what the moral point of view should be, but for Henry Sidg-
wick, writing in his 1874 book The Methods of Ethics, the moral point of view 
is nothing more or less than “the point of view of the universe.” It is from this 
disembodied cosmic vantage point, peering down from above, that we 
should evaluate whether or not one state of affairs contains more intrinsic 
value than another. So, in the case above, although stealing $100,000 was 
good overall for you, it was not good overall for the universe, which considers 
the consequences for everyone equally. 
 The point is that since future people could become posthuman beings 
capable of realizing far more intrinsic value than any current human can, and 
since there could come to exist huge numbers of these posthuman beings 
across both space (at any given moment if we convert exoplanets into simula-
tions) and time (these simulations running over and over again for trillions 
and trillions and trillions of years), then we have an extremely strong utilitar-
ian argument for ensuring our survival. It is this basic line of reasoning that 
constitutes the heart of Bostrom’s research program, and which motivates, in 
large part, the longtermist paradigm. Indeed, thinking about the situation 
like this led to the most important innovation in Bostrom’s 2002 paper on ex-
istential risk, namely, that there are future scenarios in which humanity sur-
vives but which are no less bad than human extinction itself. As mentioned in 
chapter 6, Bostrom defined an existential risk as “one where an adverse out-
come would either annihilate Earth-originating intelligent life or permanent-
ly and drastically curtail its potential.” The second possibility opens the door 
to outcomes in which our evolutionary lineage persists yet fails to fully real-
ize our potential as a species—an idea that gestures back to claims made by 
Wells, Russell, Schell, Parfit, Smart, and many others. If what matters is the 
creation of astronomical amounts of intrinsic value, then these outcomes 
would be no less catastrophic than our population size falling to zero and 
staying that way forever. 

MATURE TECHNOLOGY: THE ULTIMATE TELOS 
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 We have already seen, in rough outline, how humanity can increase the 
total amount of value within our future light cone: survive on Earth for 10 
million years, colonize the galaxy, simulate happy lives, and so on. But how 
exactly can we maximize it? Bostrom answered this question in a 2013 paper 
titled “Existential Risk Prevention as Global Priority,” which further devel-
oped the basic notion of existential risk that he had proposed eleven years 
earlier. In particular, he offered a refined definition of the concept as any sce-
nario that could irreversibly prevent our lineage from attaining a stable state of 
technological maturity, although he did not use these exact words. That is to 
say, an existential catastrophe will occur if we are unable to reach technologi-
cal maturity or we reach technological maturity but are unable to sustain it. 
Here the term “technological maturity” refers to “the attainment of capabili-
ties affording a level of economic productivity and control over nature close 
to the maximum that could feasibly be achieved”—in other words, a situation 
in which we have subjugated the natural world and increased economic pro-
ductivity to the absolute physical limits. Why does this Baconian, capitalistic 
goal matter? Because realizing the transhumanist aim of exploring every 
nook and cranny of the posthuman realm and the utilitarian imperative of 
maximizing intrinsic value can only be fulfilled to the limits if we attain and 
sustain technological maturity—or so the argument goes. Without completely 
exploiting our “cosmic endowment of negentropy,” there will always be some 
value that could have been realized but wasn’t, and so long as there is some 
value that could have been realized but wasn’t, our efforts will have fallen 
short of the moral finish line. 
 Given this conception of existential risk, Bostrom then outlined a four-
part classification of existential risk “failure modes.” This shares some simi-
larities with his previous classification of bangs, crunches, shrieks, and 
whimpers (discussed in chapter 6), although the focus is no longer on 
posthumanity but the new desideratum of mature technology. To quote 
Bostrom, the four modes are: 

Human extinction: Humanity goes extinct prematurely, that is, 
before reaching technological maturity.  112

Permanent stagnation: Humanity survives but never reaches 
technological maturity. 
Flawed realization: Humanity reaches technological maturity 
but in a way that is dismally and irremediably flawed. 
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Subsequent ruination: Humanity reaches technological maturity 
in a way that gives good future prospects, yet subsequent devel-
opments cause the permanent ruination of those prospects. 

So, for example, this means that a scenario in which we continue to exist on 
Earth and even flourish but never reach technological maturity would consti-
tute an existential catastrophe no less than a situation in which billions of 
humans starve to death in subfreezing temperatures following a large-scale 
thermonuclear exchange. It means that if humanity were to cure all diseases, 
stop and reverse climate change, restore the natural environment, establish 
international governance systems that eliminate war, abolish factory farming, 
foster loving acceptance of our differences as individuals and groups, and 
survive for the next 1 billion years but fail to colonize our future light cone 
and simulate vast numbers of conscious beings on exoplanetary computers, 
an existential catastrophe will have occurred. What matters, morally, is that 
we fulfill our potential as a species; anything less than this would be, from the 
transhumanist-utilitarian techno-utopian perspective, utterly disastrous. 

MAXIPOK, SPACE, AND DECISION THEORY 

 Not only would such scenarios constitute existential catastrophes, but 
Bostrom argued that, given the truly astronomical quantities of future value 
that are at stake, there is quite literally nothing more important in the world 
than reducing the probability of this happening. As he wrote in 2013, refer-
ring to the number of simulated people who could exist in the future, “these 
considerations suggest that the loss in expected value resulting from an exis-
tential catastrophe is so enormous that the objective of reducing existential 
risks should be a dominant consideration whenever we act out of an imper-
sonal concern for humankind as a whole.” Hence, he suggested that “it may 
be useful to adopt the following rule of thumb for such impersonal moral ac-
tion” (quoting him still): 

Maxipok: Maximize the probability of an “OK outcome,” where 
an OK outcome is any outcome that avoids existential catastro-
phe. 
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This heuristic was first outlined in Bostrom’s 2002 paper, using almost the 
same exact language. It was then echoed in his 2003 paper that offered calcu-
lations of the number of people who could exist in the future; as he wrote 
there, “for standard utilitarians, priority number one, two, three and four 
should … be to reduce existential risk.” By implication, the fifth priority 
should be to venture beyond Earth and simulate huge numbers of conscious 
beings as soon as possible. Indeed, Bostrom calculated that “approximately 
1038 lives [are] lost every century that colonization of our local supercluster is 
delayed,” which equates to “about 1029 potential human lives per second.” In 
other words, every single second that we fail to spread through and exploit 
the material resources of the Virgo Supercluster entails the permanent loss of 
massive quantities of intrinsic value, which is extremely bad. Yet we cannot 
spread through the universe if an existential catastrophe were to take place, 
which is why Bostrom identifies the reduction of existential risk as our first 
four top global priorities. 
 A few years later, he offered another way of understanding this point 
using expected value theory, which is a tool for decision-making in situations 
where the outcomes of a set of possible actions are uncertain. To illustrate 
Bostrom’s idea, imagine someone named Julie sitting in front of two buttons. 
If Julie pushes the first button, 1 billion actual human beings will be prevent-
ed from being electrocuted to death. (How exactly this will happen doesn’t 
need to be specified; what matters for the thought experiment is that Julie 
knows that this is the case.) If she pushes the second button, she will reduce 
the probability of failing to attain a stable state of technological maturity by a 
teeny-tiny, barely noticeable, almost negligible amount. The question is 
which button she should push. For Bostrom, the answer is absolutely obvi-
ous: Julie should push the second button! She would, indeed, be a moral 
monster not to do this. Sure, the loss of 1 billion actual human beings would 
be terrible, but the potential amount of value that could arise within our fu-
ture light cone is so enormous that it completely overwhelms the badness of 
this tragedy. In fact, Bostrom explicitly claimed in 2002 that the worst disas-
ters in human history fade to insignificance when one takes the broader van-
tage-point of humanity’s cosmic future. Referring to events like “Chernobyl, 
Bhopal, volcano eruptions, earthquakes, draughts, World War I, World War 
II, epidemics of influenza, smallpox, black plague, and AIDS,” he wrote that 

247



these types of disasters have occurred many times and our cul-
tural attitudes towards risk have been shaped by trial-and-error 
in managing such hazards. But tragic as such events are to the 
people immediately affected, in the big picture of things—from 
the perspective of humankind as a whole—even the worst of 
these catastrophes are mere ripples on the surface of the great 
sea of life. They haven’t significantly affected the total amount of 
human suffering or happiness or determined the long-term fate 
of our species. 

Hence, returning to the case of Julie above, Bostrom argued in an unpub-
lished “Frequently Asked Questions” document that if there are 1054 people 
who could exist in the future, and if this claim (that 1054 people could exist) 
has “a mere 1 percent chance of being correct,” then “the expected value of 
reducing existential risk by a mere one billionth of one billionth of one per-
centage point is worth a hundred billion times as much as a billion human 
lives.” Bostrom’s colleague at Oxford, the utilitarian philosopher Hilary 
Greaves, recapitulated this idea in a 2019 paper, asserting that “a change that 
decreases the well-being of all future persons by 0.00001%, or that increases 
the chance of imminent extinction by 0.00001%, is roughly welfare-equiva-
lent to the intrinsic badness of an event that wipes out 10% of the population 
throughout the next century.” Of course 1 billion deaths or 10 percent of the 
population dying out would be tragic, but the failure to bring into existence 
1054 people in the future would be profoundly worse. 
 To make this line of reasoning even more transparent, the radical con-
clusion here is based on an assumption that, from the cosmic perspective, the 
value of someone who does not currently exist and might never exist—a 
merely possible person, as some philosophers would say—is exactly the same 
as the value of someone who does currently exist. In other words, imagine a 
merely possible person named “Diego.” Now imagine someone near and dear 
to you—a friend, family member, boyfriend or girlfriend, and so on. On 
Bostrom’s view, the death of your loved one would be no more or less tragic 
than the non-birth of Diego, at least if you bracket the sadness and sorrow 
your loved one’s death would cause you and others. That is, the death itself is 
just as bad as Diego never being born. Why? The answer is obvious when one 
remembers Rawls’ characterization of people as fungible value-containers on 
the utilitarian view: a value-container that does not come into existence is 
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bad because of the lost potential value, just as the loss of a value-container is 
bad because it subtracts some amount of already existing value. When one 
looks at the world from this ethical Gestalt, it begins to make sense that the 
cost of sacrificing 1 billion actual human beings—individuals with hopes, 
dreams, loves, fears, families, friends, a life history, a narrative self, and so on
—is very much worth the benefit of bringing new people into existence. 
From the impersonal point of view of the universe, it matters not whether the 
person in question can actually bleed. Morality abhors a vacuum, so the more 
value-containers with net-positive amounts of value the better. It is this theo-
retical framework that has come to dominate Existential Risk Studies. 

THE HEART AND THE HEAD 

 Over the past decade, Bostrom’s ideas have been taken up and defend-
ed by the Effective Altruism (EA) movement, which was founded by Ord cir-
ca 2009 and aims to use reason and evidence to find the most cost-effective 
ways of improving the world. That is, its mantra is that philanthropy and al-
truism should involve both the heart and the head. The initial focus of EA 
was the alleviation of global poverty, but over time the charitable causes of 
ending factory farming and shaping the long-term future of humanity—
longtermism, the EA version of Bostromism—were added to the list. Hence, 
the official EA website (www.effectivealtruism.org) includes an entry on “The 
Long-Term Future” in which the author, Jess Whittlestone, begins by noting 
that “the number of people alive today pales in comparison to  the number 
who could exist in the future.” This means, she continues, that “it may there-
fore be extremely important to ensure that human civilization flourishes far 
into the future, enjoying fulfilling lives free of suffering.” Other entries on the 
website note that “if humanity does not go extinct prematurely, then the 
number of people who will ultimately exist could be astronomical,” and that 
interstellar travel could be extremely important because it “would raise the 
upper bound on the number of people who could eventually live by many 
orders of magnitude.” 
 Along the same lines, the EA (this acronym can also refer to individual 
effective altruists) Benjamin Todd wrote in an article titled “Introducing 
Longtermism” that what matters most is how the long-term future of human-
ity goes. However, he added that this does not mean that you shouldn’t help 
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current generations, only that you should do this when there will be some 
bigger payoff further down the road. In his words, 

it might turn out that the best way to help those in the future is 
to improve the lives of people in the present, such as through 
providing health and education. The difference is that the 
major reason to help those in the present is to improve the long-
term. 

In other words, generations just like people are means to the end of value 
maximization. He then reiterated many of the arguments above, calculating 
that there could be some 21 million future generations on planet Earth alone, 
although if we spread into the cosmos there could be far more people per 
generation than Earth itself could sustain. Furthermore, “there’s a possibility 
that technology and social progress will let people have much better and 
longer lives in the future (including those in the present generation)”—the 
transhumanist premise—which means that, “putting these … three points 
together, there could be many more generations, with far more people, living 
much better lives.” It follows that, Todd concluded, “insofar as you care about 
making the world a better place, your key concern should be to increase the 
chance that the future goes well rather than badly.” Similarly, the controver-
sial utilitarian Peter Singer along with Nick Beckstead, who works for the 
EA-aligned Open Philanthropy Project, and Matt Wage, who gave up an aca-
demic career to work on Wall Street so that he could give half his income to 
charity, published a 2013 article on the EA Forum titled “Preventing Human 
Extinction.” In it, they argued that 

one very bad thing about human extinction would be that bil-
lions of people would likely die painful deaths. But in our view, 
this is, by far, not the worst thing about human extinction. The 
worst thing about human extinction is that there would be no 
future generations. 

In other words, however bad the process or event of going extinct may be, the 
condition of being extinct is way worse. The reason is that “future generations 
matter just as much as our generation does,” and “since there could be so 
many generations in our future, the value of all those generations together 
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greatly exceeds the value of the current generation.” This is the essence of 
longtermism, for which a growing number of EAs—like Ord in his 2020 
book—are evangelizing as the ethical revolution necessary to counter the 
growing threats associated with our technological ingenuity. 

DOING RIGHT BETTER 

 I should note, because many EAs are quick to do so, that one need not 
be a utilitarian to embrace the basic tenets of EA. A Kantian could, for exam-
ple, simply want to follow the moral rules better, or to find ways of maximiz-
ing the good consequences of what moral philosophers call “supererogatory” 
acts, which are those that go beyond whatever the moral rules strictly re-
quire. Nonetheless, the fact is that many EAs are either utilitarians or, to 
quote another prominent EA, Will MacAskill, “most sympathetic to utilitari-
anism.” Indeed, Ord explicitly declared in 2016 that along with the Scientific 
Revolution and the Enlightenment, utilitarianism has “greatly contributed to 
the upbringing of effective altruism.” And before the fledgling EA movement 
voted on the name “Effective Altruism”—back when its members jokingly 
called themselves “super-hardcore do-gooders”—a group of early advocates 
seriously considered the appellation “Effective Utilitarian Community.” 
 The point is that the EA movement was aligned from the start with 
some of the underlying commitments of Existential Risk Studies. And given 
the secular worldview of many EAs, the idea that we can use GNR technolo-
gies to radically enhance the human form and function has also proven ap-
pealing. The result of all this has been a significant and growing overlap be-
tween the EA movement and the Existential Risk Studies community, and in 
fact the UK branch of the Centre for Effective Altruism and Bostrom’s Future 
of Humanity Institute share office space on the same floor of a building at the 
University of Oxford. This merger has been extremely beneficial for (some) 
existential risk researchers, since the EA movement has a good track record 
of convincing many wealthy donors—including some famous billionaires—to 
siphon off a small percentage of their earnings to fund “altruistic” research 
projects. For example, the Future of Life Institute, which is based in Boston 
and includes Bostrom, Rees, Alan Alda, and Morgan Freeman on its Scientif-
ic Advisory Board, received a $10 million donation from Elon Musk, and lists 
among its “top donors” the co-founder of Skype Jaan Tallin and the best-
selling author and podcaster Sam Harris. All of this suggests that the field has 
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significant potential for further growth, not just because the topic will be-
come more relevant as the century progresses but because there are ample 
financial resources available for research on how to realize the Bostromian 
and longtermist goals of fulfilling our potential. 
 Let’s now turn to some more recent developments within Existential 
Ethics that have offered an alternative perspective on the implications of ex-
tinction. 
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CHAPTER 9: MORALITY, MORTALITY, AND MEANING 

Without the hope of posterity, for our race if not for ourselves, without the as-
surance that we being dead yet live, all pleasures of the mind and senses some-

times seem to me no more than pathetic and crumbling defences shored up 
against our ruin.—P.D. James 

What actions do we take that do not imply a relation to the future? What 
would be the point of our lives if the future were to disappear? The future is 

never just for the people of the future; without that future, what we do now los-
es its force. … If we give up … , we cancel the present. We choose to make all of 

our ordinary activities meaningless, as if we want to become shadows of our-
selves, or as if we want to float forever in a world without foundations.—David 

Collings 

It is often said that the “end of the world” is approaching; but whose world, ex-
actly, is expected to end?—Audra Mitchell and Aadita Chaudhury  113

A HODGEPODGE OF IDEAS 

 Many readers will no doubt have found the underlying ideas that mo-
tivate Existential Risk Studies to be unconvincing, if not rather bizarre. There 
is, you might complain, something undeniably alienating about the claim that 
billions of actual human lives today—our fellow travelers on Spaceship Earth
—are worth sacrificing for the sake of potentially vast numbers of future be-
ings living in distant galaxies, many crowded together in vast computer sim-
ulations, with posthuman features that would make them completely unrec-
ognizable to us. Who are these beings? What connection do we have to them 
other than the genealogical fact that we can cause them to exist or not? Why 
should we care about whether things “go well” from some mysterious, imper-
sonal “point of view of the universe”? Why fret about the attainment of some 
utopian-transhumanist paradise when there are so many injustices and so 
much suffering in the world right now? 
 Such questions have catalyzed what I am calling the “third wave” of 
Existential Ethics. This has emerged over just the past few years (relative to 
the date of writing this) as some philosophers began for the first time in 
Western history to rigorously examine the implications of human extinction 
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from a non-utilitarian perspective. Others during this period have proposed 
new, original, sophisticated accounts of how the destruction of the common 
world could impact the value and meaningfulness of our lives in the present
—a topic of course touched upon in the second half of the twentieth century 
by Hannah Arendt and Jonathan Schell, in particular. Still others have leveled 
damning critiques of the entire endeavor of theorizing about human extinc-
tion, arguing that such scholarship has been crucially shaped/distorted by the 
prejudices and biases embedded in the dominant neoliberal, Baconian, tech-
nocratic worldview espoused by contributors who are almost entirely 
straight, white, male, affluent, and Western. There are, these critics contend, 
alternative views on what is and ought to be that have so far been almost en-
tirely ignored—oftentimes being dismissed out of hand—but which deserve a 
hearing in the futurological marketplace of ideas. Finally, this period has also 
witnessed a renewed interest in the anti-natalist idea that human extinction 
is actually desirable—something that we should strive to achieve by refusing 
to have children. But I will save this topic for the following chapter. 
 More than any other chapter in this book, this one will be a hodge-
podge of ideas. What binds these ideas together into a single “wave” is both 
chronological and thematic: first, these new, or newly elaborated, positions 
have emerged only quite recently, as just mentioned. Whereas the histories of 
Part I stretch back centuries and millennia before the Common Era, the main 
historical narrative of this chapter goes back only about three years—al-
though we will wander further into the past when filling in some details. This 
is an incredibly recent history, and one that will bring us to the vanguard of 
thinking about the topic. Second, all of the views discussed below push back 
against the utilitarian position outlined in the previous chapter. Hence, there 
is an incipient rebellion against the philosophical approach underlying Exis-
tential Risk Studies. This is, I believe, very encouraging for reasons outlined 
in the final chapter of this book. For now, let’s begin with a quick overview of 
ethics as a social contract. 

ETHICS AS A SOCIAL CONTRACT 

 Two chapters ago, we examined the theoretical basics of deontology 
and consequentialism. Whereas the most prominent version of consequen-
tialism has been utilitarianism—associated most notably with Jeremy Ben-
tham, John Stuart Mill, and Henry Sidgwick—the first systematic deontolog-
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ical theory came from Immanuel Kant in the eighteenth century. However, 
philosophers have put forward a number of alternatives since then, some of 
which combine different elements of consequentialism and deontology in 
novel ways. One of these is called contractualism. To understand this, recall 
our discussion of John Rawls in chapter 7, which noted that for Rawls, justice 
comes down to fairness, and fairness is what you get when a group of delib-
erators select a set of principles for how social and political institutions 
should be arranged without knowing who they represent in society—rich, 
poor, white, Black, male, female, and so on. In Rawls’ jargon, they pick these 
principles in the original position behind a veil of ignorance. The result is a 
form of political contractualism that, as such, focuses on the distribution of 
justice across society, where “justice” refers to “the constant and perpetual 
will to render to each his due.” 
 Yet Rawls wrote in A Theory of Justice that his contractualist theory 
could very well be expanded into “an entire ethical system” that specifies 
“principles for all the virtues and not only for justice.” Although he never 
took this extra step, his student T.M. Scanlon did in an influential 1998 book 
What We Owe to Each Other. As the title implies, the central moral question 
for Scanlon was what you and I owe to each other as rational beings, where a 
rational being is understood as having “the capacity to recognize, assess, and 
be moved by reasons, and hence to have judgment-sensitive attitudes.” We do 
something immoral, on this account, when we disrespect each other as ratio-
nal beings and act permissibly when we do not. More specifically, Scanlon 
argued that an act is morally wrong if and only if performing that act would 
violate a system of rules that no rational being motivated by self-interest 
could reasonably reject. This is a bit abstruse, so let’s make it more concrete: 
imagine that you want to know if stealing from your friend Tim is immoral. 
To answer this question, you formulate a principle that would disallow you 
from doing this, such as “You should never steal from other people.” You then 
ask whether any rational person motivated by their own interests (money, 
fame, happiness, or whatever) could reasonably reject this principle. To an-
swer this, consider what would happen if someone were to reject this princi-
ple, resulting in the negation “It is not always the case that you should never 
steal from other people.” This would of course make each of us vulnerable to 
being stolen from, and since being stolen from is (generally, if not always) 
against our self-interests, it would be irrational for anyone to reject the prin-
ciple by accepting its negation. Hence, the principle cannot be reasonably re-
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jected, which means that stealing from Tim would indeed be immoral. What 
matters here is, ultimately, respecting the interests of other people—interests 
like not being stolen from, not being harmed, not being lied to, and so on. 
This is what we owe to each other according to Scanlon’s ethical contractual-
ism. 
 Although this theory has received a huge amount of attention over the 
past two decades from moral philosophers, no one until quite recently ap-
plied it to whether causing or allowing human extinction would be wrong 
and, if so, why. The ethicist Rahul Kumar made a note of this fact in a book 
chapter that examined our obligations to future generations and the Non-
Identity Problem from a contractualist perspective, published in the 2009 
collection Intergenerational Justice. As he concluded the chapter: 

There is one important question regarding future generations 
that might be thought to appeal to moral norms that fall outside 
that aspect of morality which contractualism aims to illumine. 
What has been offered here is a way of thinking about what is 
owed by way of consideration to those who will live in the fur-
ther future, assuming there will be people living in the further 
future. But it appears to say nothing about the idea that no one is 
living in the further future. It is an open question as to whether 
anything at all can be said to better illumine this idea, to the ex-
tent that it is defensible, by appeal to ideas implicit in the con-
tractualist framework. 

FUTURE POSSIBLE PEOPLE 

 It was not until nearly a decade later that the “open question” of what 
contractualism has to say about human extinction was finally addressed. In 
her 2017 paper titled “What’s Wrong with Human Extinction?,” the moral 
philosopher Elizabeth Finneron-Burns began by identifying four possible 
reasons that people might give for why causing or allowing our extinction 
would be morally wrong. The first we have already discussed at length, name-
ly, that our extinction “would prevent the existence of very many happy peo-
ple” in the future. Utilitarians of course see this as by far the number one rea-
son that the extinction of our species would constitute, as Sidgwick put it, the 
greatest of all conceivable crimes. The contractualist view, though, rejects the 
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impersonalist component of the sort of utilitarianism championed by Nick 
Bostrom, instead embracing a person-affecting theory according to which 
morality concerns the “the effect of principles/actions on persons, rather than 
the world writ large,” as viewed from the disembodied cosmic eye. Since 
ethics is about not violating rules that cannot be reasonably rejected, the 
question is whether a possible person in the far future could “reasonably re-
ject any principle that prevented their existence on the grounds that it pre-
vented them in particular from existing.” The problem is that the person 
wouldn’t exist if the principle were followed, and people who won’t exist can-
not have any interest—an admittedly obscure line of reasoning, but one that 
seems correct upon reflection. As Finneron-Burns made the point, “by con-
sidering the standpoint of a person in our deliberations we consider the bur-
dens they will have to bear as a result of the principle. In this case, there is no 
one who will bear any burdens since if the principle is followed” and humani-
ty goes extinct, the person in question “will not exist to bear any burdens.” 
She thus concluded that this reason holds no moral water from the contrac-
tualist perspective. If causing or allowing human extinction is wrong, the 
cancellation of all future generations, in Schell’s memorable words, is not 
why. 

COSMIC UNIQUENESS 

 The second reason that Finneron-Burns identified is that our extinc-
tion “would mean the loss of the only known form of intelligent life and all 
civilization and intellectual progress would be lost.” This combines two dis-
tinct ideas, the latter of which we discussed at length in previous chapters: 
civilization is a partnership of the generations that unfolds in the common 
world, so the loss of the common world would terminate the grand projects 
of art, science, and moral progress. But we have not said much about the 
former idea, that humanity may be a unique type of thing in the universe and 
because of this our disappearance would deprive the universe of something 
special, which would be regrettable. In fact, this is one of several arguments 
for why human extinction would be regrettable that scholars since Schell 
have explicitly discussed, although the basic idea can be traced back to the 
ancient Greeks (as mentioned in chapter 7) and Immanuel Kant, who argued 
in 1790 that without rational beings like us the universe would be “a mere 
wasteland, gratuitous and without a final purpose.” As Schell put the idea, 
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the death of an individual person is a loss of one subject, and of 
all its needs, longings, sufferings, and enthusiasms—of its being. 
But the extinction of the species goes farther, and removes from 
the known universe the human kind of being, which is different 
from any other kind that we yet know of. 

In his 2003 book, Lord Martin Rees made a similar point in writing that “the 
odds could be so heavily stacked against the emergence (and survival) of 
complex life that Earth is the unique abode of conscious intelligence in our 
entire Galaxy. Our fate would then have truly cosmic resonance.” And Max 
Tegmark declared in 2014 that the “grand galaxies” dotting the midnight fir-
mament “are visible and beautiful to us—and only us. It’s only we who give 
them any meaning, making our small planet the most significant place in our 
entire observable Universe,” the implication being that without us, the muse-
um of cosmic marvels surrounding Earth will be rendered meaningless. Even 
more recently, Derek Parfit argued in the third volume of his 2017 book On 
What Matters, which was published after his death, that “if we are the only 
rational beings in the Universe, as some recent evidence suggests, [then] it 
matters even more whether we shall have descendants or successors during 
the billions of years in which that would be possible.”  Foreshadowing 114

claims made in his 2020 book The Precipice, Toby Ord defended the same ar-
gument in a 2017 podcast interview titled “Why the Long-Term Future of 
Humanity Matters More than Anything Else, and What We Should Do About 
It.” In his words, 

for all we know, we’re alone in the universe and the life here on 
Earth may well be the only life. Even if it isn’t, humanity quite 
possibly is the only intelligent life in the universe. It’s very possi-
ble that we might be the most amazing and rare part of the 
whole universe, the only part of the universe capable of under-
standing the universe itself and appreciating its wonders. In 
which case it might be even more important that we don’t 
squander this, and destroy this one most special part of all of 
creation. 
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Whether or not the conclusion follows from the premises, the premises 
themselves may very well be true. Consider from the previous chapter that 
the Great Filter that explains the Great Silence (and hence solves the Fermi 
paradox) may very well be behind rather than in front of us. According to the 
Rare Earth hypothesis, the transition from simple to complex lifeforms might 
be extremely improbable, and consequently the universe could be full of mi-
crobes but completely devoid of intelligent, technology-making beings—ex-
cept for us. In fact, a recent paper co-authored by Ord and some colleagues 
uses something called the Drake equation—popularized by Carl Sagan in his 
1980 series Cosmos—to calculate the there is a “substantial ex ante probability 
of there being no other intelligent life in our observable universe.” So it is 
quite plausible that we really are, as Ord wrote in his 2020 book The Precipice, 
“one of the most rare and precious parts of the cosmos.” 
 On the person-affecting contractualist view, though, this contention is 
a nonstarter because all moral “reasons must be personal rather than imper-
sonal.” Nor does the loss of civilization and the intellectual progress made 
over the past several millennia provide a compelling argument for the 
wrongness of extinction. “Since the loss of civilization [and] intelligent life … 
are per se impersonal reasons,” Finneron-Burns observed, “there is no stand-
point from which these reasons could be used to reasonably reject a principle 
that permitted extinction. Therefore, causing human extinction on the 
grounds of the loss of civilization, rational life, or biodiversity would not be 
wrong.” 

PHYSICAL AND PSYCHOLOGICAL HARMS 

 This leads to the last two arguments that Finneron-Burns identified for 
why causing or allowing our extinction would be immoral. The first is that 
existing people could endure physical pain, painful deaths, or premature 
deaths, and the second is that “existing people could endure non-physical 
harms.” Both of these, she argued, do constitute legitimate reasons for classi-
fying (most cases of) anthropogenic human extinction as wrong. To illustrate 
why, consider the two extinction scenarios that Schell outlined in chapter 7, 
but with a twist. In the first, a nuclear holocaust causes the complete annihi-
lation of humanity. Since people have an interest in their own well-being, no 
one could reasonably reject a principle that disallows someone pushing a but-
ton that triggers an all-out thermonuclear exchange—which means that 
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pushing this button would be morally wrong. In the second scenario, a nefar-
ious actor with a death wish for humanity somehow painlessly sterilizes 
every person on the planet against their will, resulting in the gradual decline 
of the human population over the following century until no one is left. Al-
though this would not cause any extra physical pain, people may very well 
experience all sorts of psychological agony caused by their inability to have 
children (which of course many people consider essential for a happy life). 
They may even become distressed over the thought that this would prevent 
an astronomical amount of value from coming to exist within our future light 
cone, where the loss of this value is not itself the issue for contractualists; 
rather, it is the distress experienced by people who value their well-being. In 
both cases, then, the contractualist has an argument for why causing or al-
lowing human extinction would be immoral: it is not the state of being ex-
tinct but the process of going extinct that matters, at least insofar as the 
process entails physical or psychological harms to those alive at the time. As 
Scanlon himself put the idea in an email to me about the issue, “the question 
of whether the continuation of the human species would be a good thing in 
itself, that is to say apart from effects on individual humans, is not a question 
within the scope of that view.”  115

THE EXCEPTION OF NOT HAVING CHILDREN 

 Yet there are many ways that we could go extinct, not all of which are 
involuntary. For example, people around the world could read Schopen-
hauer’s books (see chapter 10), find his arguments convincing, and then de-
cide not to have children. Would this be immoral on the contractualist view? 
As we have noted now multiple times, Sidgwick most definitely saw this as 
indefensible—a horrible crime; or in Schell’s words, it would be the worst 
possible crime against the future—the “murder of the future.” But contractu-
alism does not seem to lead to this conclusion, as Finneron-Burns notes: 

Whether or not contractualism supports principles that would 
lead to human extinction depends primarily on the way in 
which extinction would come about, and more specifically, its 
effects on current people. … Human extinction could only be 
wrong insofar as it negatively impacts already existing people’s 
interests—either through the pain and premature death or the 
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fact that people know that it is going to occur—thus causing 
psychological distress. … If a principle permitting or allowing 
extinction had no involuntary negative impacts on actual cur-
rent people’s interests, it would not be rejectable, and the result-
ing extinction would not be wrong.  116

A similar position was defended in 2019 by the population ethicist and prac-
ticing lawyer Karin Kuhlemann, who described her view as being “concerned 
with what human beings owe each other as a matter of justice, with a view to 
guiding practical ethical and policy choices.” In presenting her case, Kuhle-
mann explicitly targeted the utilitarian claim that preserving humanity is the 
most important task of our era—the Precipice—by distinguishing between 
three classes of people: current people, future people, and hypothetical people. 
The first are people who exist right now—you and me. The second are people 
we can assume “to be alive at a future time.” And the third are people who 
“could be caused to exist at a future time, but until such a time are merely 
imaginary.” For example, unless humanity goes extinct in the next three 
decades, we can expect there to be some 10 billion people by 2050; hence, be-
tween now and then, roughly 1.6 billion people will have died and another 
4.2 billion will have been born. This means that a huge number of people will 
exist in 2050 who do not currently exist. These are future people, and togeth-
er with current people they constitute the category of actual people. In con-
trast, hypothetical people are those whose existence is uncertain because, for 
example, they would exist (if they exist at all) in the very far future. To illus-
trate, consider the trillions and trillions of simulated beings who could live 
millions of years from now after humanity colonizes the universe; the exis-
tence of these beings is conditional upon a complex series of possible future 
actions of ours, such as spreading beyond Earth, converting exoplanets into 
computronium, creating vast simulated universes, and so on, and conse-
quently there are many ways that things could turn out such that these peo-
ple never come into existence. It is this fact that makes them merely hypothet-
ical—unlike the future people, whatever their exact identity, who will almost 
certainly live somewhere at some point. According to Kuhlemann, we have 
moral duties to actual—that is, current and future—people but not to hypo-
thetical people, and for this reason our focus should be the avoidance of 
harm to people who exist right now or will exist this century rather than cur-
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rently non-existent, possibly never-existent imaginary beings in the far fu-
ture. 

EXTINCTION AS A MORAL THRESHOLD 

 To underline how different this is from the utilitarian perspective, con-
sider again Parfit’s thought experiment involving three future scenarios: 
peace, 99 percent of humanity perishing, and human extinction. For most 
existential risk scholars, the difference between the second and third scenar-
ios is way bigger than the difference between the first and second scenarios. 
On their view, the badness of the catastrophe rises steadily as more and more 
people die; two million deaths is twice as bad as 1 million, and 3 billion is 
half as bad as 6 billion. But then once the whole human population disap-
pears, the badness suddenly skyrockets because of all the permanently lost in-
trinsic value that could have, but now never will, come to exist in the fu-
ture—a moral travesty from the universe’s point of view. However, for per-
son-affecting theorists like Kuhlemann, the badness of the catastrophe rises 
steadily as more and more people die; but once the whole human population 
is gone, the badness suddenly drops sharply because the failure of trillions 
and trillions of hypothetical people to be born has no moral significance—no 
one is harmed by not coming into existence, and no one would be around 
post-extinction to bemoan the non-existence of the species. From the imper-
sonalist view of utilitarianism, you may remember from earlier, people are 
value-containers, which is why someone who would have had a happy life 
not being born is bad, and hence wrong. But from a person-affecting view, 
the only thing that matters is the well-being, interests, and so on, of actual 
people.  117

 The point is that, from these perspectives, the 100-percent-death mark 
constitutes a critical moral threshold that causes the badness of extinction to 
either suddenly explode or rapidly shrink, depending on one’s ethical com-
mitments, and this has huge implications for how much one would be willing 
to prioritize the avoidance of human extinction over other, non-existent cata-
strophe scenarios. Indeed, Kuhlemann was explicit that a nuclear holocaust 
that kills billions of people but spares enough to repopulate Earth and rebuilt 
civilization would actually be far worse than an alternative world in which 
everyone on the planet refuses to have any more children. 
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OBLIGATIONS TO THOSE WHO CAME BEFORE 

 But there is a complication here. Even if we care only about current 
and future people, and even if voluntarily bringing about our extinction 
would not violate any rules that no one could reasonably reject, we may still 
have moral obligations to past people. And this may give us an extra reason to 
ensure our survival. As Finneron-Burns wrote, “it might be argued that al-
lowing human extinction frustrates past people’s interest by not continuing 
their projects (either the project of continuing the human species itself or 
other projects that can only continue by virtue of people existing to continue 
them).” If this is the case, then it could provide an additional 

reason to reject principles that allow human extinction, even if 
every currently existing person were in favour. Or, perhaps, a 
current person may have made a promise to their grandmother 
(for example) to carry on the family name. The promisee may 
have a posthumous claim to the promiser keeping their promise. 

Let’s pause on this argument for a moment by considering a version recently 
proposed by the ethicists Patrick Kaczmarek, who works for the EA-aligned 
Open Philanthropy Project, and Simon Beard, a leading existential risk 
scholar at the Centre for the Study of Existential Risk. In a 2019 article titled 
“Human Extinction and Our Obligations to the Past,” Kaczmarek and Beard 
began by affirming that “on certain plausible views, if humanity were to 
unanimously decide to cause its own extinction, this would not be wrong, 
since there is no one whom this act would wrong.” Yet, they claimed, by caus-
ing our extinction “we would fail to be appropriately sensitive to the moral 
reasons that flow from the harms suffered by our ancestors when they [sacri-
ficed life, limb, and livelihood] for the good of posterity”—an idea they con-
nected with the above-discussed idea of “unfinished business.” By dying out, 
we would render these sacrifices “less morally worthwhile,” and because of 
this our voluntary extinction would be immoral. To fill in the details here, 
consider the following situation: poor Jeff gets unlucky and needs a liver 
transplant. An altruistic stranger named Michael hears about this and de-
cides to donate part of his liver to Jeff, which results in Michael losing ten 
years of his life but Jeff gaining 20 years. Now imagine one timeline in which 
Jeff, overjoyed by his newfound opportunity to keep living, goes on to solve 
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world hunger. In an alternative timeline, though, Jeff gets home and decides 
to start drinking heavily, which ultimately results in cirrhosis of the liver that 
takes his life a few months later. In comparing these situations, it seems that 
Jeff ’s actions in the alternative timeline lessoned the value of Michael’s sacri-
fice “not because they make Michael’s life any worse [than it otherwise would 
have been post-surgery], but because they fail to realize the full extent of the 
benefits made possible by Michael’s sacrifice.” As Kaczmarek and Beard elab-
orated the idea: 

Michael did the right thing because he judged that Jeff could ex-
pect to get much more than the ten years of additional life that 
Michael himself had sacrificed. He trusted Jeff to realize this full 
benefit from his sacrifice, making it, in other words, worthwhile. 
However, Jeff ’s actions post-surgery meant that he actually ben-
efited by a lot less than Michael had lost. Jeff thus betrayed 
Michael’s trust and thereby wronged him. By contrast, had Jeff 
lived a long life we would say that Michael’s act of beneficence 
was worth it, while if Jeff did something even more valuable, for 
instance by going on to cure cancer, it would seem to have made 
Michael’s sacrifice even more worthwhile. 

The point is that although present causes cannot travel backwards in time to 
affect the experiences of people in the past, they can make a difference to 
whether the efforts by such people to improve the world were more or less 
worth having pursued. A similar argument concerns not the worthwhileness 
of a past sacrifice, but our obligations to respect the wishes of the dead. For 
example, Jonathan Bennett—the philosopher who defended a “pro-humanity 
stance” in chapter 7—suggested in 1978 that present actions can retroactively 
alter the happiness or pleasure of people who existed in the past. Consider 
the case of Gottfried Wilhelm Leibniz, an Enlightenment philosopher who 
co-invented the infinitesimal calculus and “wanted all of his discoveries to 
contribute to universal peace.” Consequently, Bennett claimed that “if I use 
the calculus in building a bomb, I am bringing a disutility to Leibniz by 
bringing it about that he was to that extent a man whose hopes were not go-
ing to be realized.” And by frustrating those hopes, even though Leibniz has 
long since passed, someone who builds the bomb using the apparatus of cal-
culus nonetheless wrongs Leibniz. 
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 If this sounds implausible, note that many people share the intuition 
that ignoring the posthumous wishes of one’s grandmother would be unac-
ceptable. To take a somewhat silly example, imagine that H. G. Wells told his 
relatives that it really matters to him that his gravestone reads: “I told you so. 
You damned fools.” As it happens, this is what he wanted according to the 
preface of the 1941 edition of his The War in the Air. Now say that after Wells 
dies, his children are too busy with their own personal affairs to follow 
through on this wish, so they cut the corner and have Wells interred in an 
unmarked grave. Most people, I believe, would say that this was wrong of 
them to do. Or consider the case of desecrating an ancient Native American 
burial ground by building a suburban neighborhood over it. Surely we can 
agree that this would not be okay. Why? One answer is that it would be an 
insult to members of the tribe living today. But another is that it would disre-
spect past tribespeople who went to the grave believing that their resting 
ground would remain undisturbed in the future. For all these reasons, even if 
one does not believe that we have obligations to hypothetical people, we may 
still be obliged to avoid extinction because of the sacrifices and wishes of 
those who came before. 

THE AFTERLIFE CONJECTURE 

 So far we have looked at some non-utilitarian accounts of why causing 
or allowing our extinction might be immoral. Nonetheless, all have some-
thing in common with the utilitarian arguments of the previous chapter: they 
focus on our moral duties or obligations toward other people, whether past, 
current, future, or hypothetical. This focus has been firmly rooted in the 
emerging tradition of Existential Ethics at least since Rawls, and of course it 
has been front-and-center in the work of Parfit, Bostrom, Ord, and others. 
However, the moral and political philosopher Samuel Scheffler argued in his 
2018 book Why Worry About Future Generations? that this is a far too 
parochial way of looking at the topic. Scheffler thus hoped to widen the 
philosophical discussion so that it includes “questions about what hopes we 
may have for our successors, about whether and why their survival and flour-
ishing matter to us, and about what reasons we may have for concerning our-
selves with their fates.” When viewed “from this perspective,” he continued, 
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questions about our moral duties or obligations toward them—
whether we conceive of such duties in utilitarian or non-utilitar-
ian terms—constitute only a subset of the questions that are 
worth considering. Values of many different kinds may have 
roles to play in our reflections about future generations, and 
they need not all take the form of moral obligations. Moreover, 
there are costs to a narrow and highly moralized focus on ques-
tions of duty and obligation. Such a focus may discourage us 
from thinking broadly about the kinds of meaning and value 
that we attach to the continuation of human life on Earth. 

Scheffler identified four distinct but interrelated reasons “for trying to ensure 
the survival and flourishing of those who come after us,” which he called rea-
sons of interest, love, valuation, and reciprocity, discussed in this order below. 
All of these are intimately linked to the idea that by cancelling all future gen-
erations, human extinction would destroy the common world in which all of 
our institutions, cities, nations, and other communities, as well as the trans-
generational projects of art, science, and culture, exist (to paraphrase Schell), 
although Scheffler does not discuss Hannah Arendt’s work and only men-
tions Schell twice briefly in two footnotes. 
 Nonetheless, Scheffler offered a fresh, new, and insightful take on the 
issue of what losing the common world would mean. He began by hypothe-
sizing that many of the activities and projects that we currently engage in 
would become meaningless if we were to find out that the extinction of hu-
manity is imminent. For example, imagine a scenario from P.D. James’ 1992 
novel The Children of Men, in which plummeting sperm counts result in 
there being no births for twenty-five years; although no one’s life is short-
ened, the global population gradually contracts until no one remains. This is 
of course exactly similar to the scenario proposed by Schell, who Scheffler 
cited. The point is that, according to Scheffler, if this were the case, “most of 
us would find the prospect of humanity’s imminent extinction unbearably 
depressing.” In a previous book from 2013, Scheffler called this the afterlife 
conjecture, which he based on a distinction between what he dubbed the per-
sonal afterlife and the collective afterlife. The first refers to the traditional un-
derstanding of an afterlife: our souls survive death, being either reincarnated 
in another body or reunited with the resurrected body at the end of time. 
Scheffler states that he does “not believe that individuals continue to live on 
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as conscious beings after their biological deaths. To the contrary, I believe 
that biological death represents the final and irrevocable end of an individ-
ual’s life.” In contrast, the collective afterlife refers to everyone who “will con-
tinue to live after I have died.” So, the afterlife conjecture is that the loss of the 
collective afterlife via extinction would result in widespread gloom, grief, and 
dejection. Yet “the effects on us would extend beyond the realm of the emo-
tions,” he argued, since 

at least as significant is the fact that many of the activities that 
we had previously regarded as worthwhile would no longer 
seem to us as appealing. We would see less reason to engage in 
them. Some of those activities might even seem completely 
pointless. We might see no reason at all to engage in them. 

THE SEISMIC SAFETY OF BRIDGES 

 The most obvious examples of this come from collaborative, long-term 
projects that specifically aim to make the world in general a better place. 
Here Scheffler pointed to research projects like “finding a cure for cancer, en-
hancing the seismic safety of bridges, or improving the quality of early child-
hood education.” All of these involve many different people making relatively 
small contributions for a goal that in some cases will not be achieved until 
long after the contributors have joined the cemetery. But if humanity is 
doomed to disappear in the relative near future, then these goals will not be 
achieved—that is to say, important business will be left unfinished—which 
thus calls into question the purpose of continuing to work on the correspond-
ing projects. Or as Scheffler summarized the idea, 

when individuals engage in such activities, they are contributing 
to a long-term project, involving the participation of many peo-
ple over an extended period of time, which, if successful, will 
eventually provide significant benefits to a large number of peo-
ple. This is the feature of these activities that makes them valu-
able. But it is also a feature that would make them vulnerable to 
a loss of value if the destruction of humanity were imminent, for 
if the destruction of humanity were imminent, there would be 
no chance that the long-term projects would succeed in deliver-
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ing their intended benefits. What, then, would be the point of 
engaging in activities like cancer research that are meant to con-
tribute to those projects? 

But how many projects have this sort of structure? How many aim to achieve 
specific goals at some distant point in the future? If the answer is “Only a 
few,” then Scheffler’s argument will not be especially compelling. Scheffler re-
sponded by first pointing out that there are 

many other types of research that are aimed at some form of 
improvement in the human condition, including not only med-
ical research of most kinds but also a great deal of non-medical 
research in science, engineering, technology, and the social sci-
ences. 

Furthermore, “the efforts of the researchers and innovators must be support-
ed and supplemented by the efforts of many additional people.” The value of 
this additional contribution, Scheffler contended, “derives … from the fact 
that it involves … building and sustaining the institutions that make that re-
search possible.” There are also plenty of projects that have this general melio-
rative structure (to improve the world) but are not research-based, such as 
“social and political activism aimed at making the world better or safer or 
freer or more just.” Hence, Scheffler claimed that 

to the extent that these social and political projects are long-
term, collaborative efforts aimed at producing eventual change, 
they too are vulnerable to a loss of value in the face of human 
extinction. The point of trying to make our social world a better 
place in the long run is bound to be compromised if that world 
is going to disappear in the short run. 

Thus, the enterprise of meliorative projects as a whole, whether intellectual or 
practical in nature, may be quite large, meaning that if human extinction 
were to become imminent, a significant percentage of the projects that people 
currently engage in would suddenly become pointless. Or as Schell made the 
point in 1982 more succinctly, “all human aims, personal or political, presup-
pose human existence.” 
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 But Scheffler identified another category of reasons that such activities 
might become less valued by the scenario outlined by P.D. James. For exam-
ple, many people derive meaning in their lives by participating in projects, 
activities, or movements that are in some way “larger than oneself.” What 
does this mean? On the one hand, it involves participating in something with 
goals that no single individual can achieve by themselves—the civil rights 
movement in the US and Anti-Apartheid Movement in South Africa, the gay 
rights movement, Extinction Rebellion and the Fridays for Future movement, 
have all required large numbers of activists working together. On the other 
hand, some projects of this sort are by their nature “temporally ongoing … in 
the sense that they have a history and a future that are more extensive than 
one’s own history and future, so that they transcend the temporal boundaries 
of one’s personal existence.” That is to say, their value depends in part on the 
project being able to persist beyond one’s limited time on Earth. Hence, news 
that human extinction will soon occur would seriously compromise this 
source of meaning in one’s life. It is not merely that contributing to the 
project would become pointless—the claim made above—but that the actual 
act of contributing would lose its power to give one a sense of “purpose in 
life.” 
 Yet another reason we engage in certain activities is “to sustain a valu-
able heritage and so to preserve and enrich the cultural, practical, and intel-
lectual resources available to our successors.” The point here is “not the par-
ticipatory character of these activities but rather the way they sustain and 
transmit valuable forms of human wisdom, practice, and achievement to new 
generations that might otherwise lose them.” In other words, the thing valued 
is the wisdom, practice, and achievement itself. In fact, Bostrom addressed 
this very issue in his 2013 paper on existential risk, writing that “we might 
also have custodial duties to preserve the inheritance of humanity passed on 
to us by our ancestors and convey it safely to our descendants.” But of course 
if human extinction were right around the corner, there would be little point 
to ensuring that these valued things are sustained and transmitted. As a re-
sult, yet another source of meaning or value in our lives would be lost, which 
thus provides further support for the afterlife conjecture. 

FOR THE LOVE OF HUMANITY 
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 But why exactly would the value of these projects, activities, move-
ments, and so on, be compromised by the realization that extinction is im-
minent? This gets at perhaps the most original aspect of Scheffler’s discus-
sion. On the one hand, he acknowledged that we have self-interested reasons 
to ensure that the common world does not collapse: it would be bad for me 
and what I want out of life if the things that I depend on for meaning were to 
disappear. Even more, as mentioned earlier, some people are explicitly moti-
vated to contribute something to culture by the seductive promise of living 
on in the minds and memories of future people—that is, to attain vicarious 
immortality. Hence, if humanity were set to go extinct in the near future, this 
motivation would disappear. Scheffler called these reasons of interest for 
avoiding our extinction. On the other hand, though, he argued that some-
thing much more fundamental is going on here. To see why, consider the fol-
lowing: according to Scheffler, what it means to love something consists of, at 
least in part, a strong desire to see that thing flourish. If Zaltana loves her 
dog, what sense would it make for her to care nothing about whether her dog 
thrives, prospers, grows, develops, and so on—to paraphrase the dictionary 
definition of “flourish”? If this is the case, it follows that if the dog were not to 
thrive, prosper, grow, develop, and so on, this would cause Zaltana to become 
sad. This is to say, it is precisely because Zaltana loves her dog that the dog 
failing to flourish would sour her mood. Now let’s say that the afterlife con-
jecture is true and news of our imminent extinction would result in wide-
spread despondency. Scheffler argued that, insofar as this is how we actually 
would respond, it constitutes evidence that human beings, you and I, harbor 
a deep love of humanity itself. Or as he made the point, “in reacting as we do 
to the prospect of humanity’s imminent disappearance, what we reveal is our 
love of humanity.”  Hence, there are also reasons of love for ensuring the on118 -
going succession of generations in more rather than less favorable conditions. 
 While Scheffler claimed that these reasons of interest and reasons of 
love are conceptually distinct, they are nonetheless deeply intertwined. This 
is because when we think carefully about our lives as embedded within a suc-
cession of cohorts that extends far into the past and to some point in the 
(hopefully distant) future, it becomes clear that the “quality and significance 
of our lives” depends on the overall condition of this succession. At the ex-
treme, for the reasons stated above, the succession being destroyed has direct 
consequences for the meaningfulness of our brief sojourns on this planet. It 
follows that “insofar as we take a genuine interest in the quality and signifi-
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cance of our lives, that interest must itself encompass a concern for the lives 
of our successors.” So, focusing on ourselves naturally leads to the idea that 
humanity as a whole matters. Flipping this around, if we do indeed have the 
sort of love of humanity that Scheffler described above and, therefore, a 
strong wish for the human lineage to extend indefinitely into the future, then 
insofar as we are members of this succession, it becomes clear that the de-
struction of humanity means, in a sense, the destruction of oneself. Or as he 
wrote, to the extent that “we are genuinely concerned with the fate of future 
generations—insofar as we exhibit a real love of humanity—our love and 
concern must themselves encompass a recognition of the damage that is 
done to us when humanity is destroyed.” 

VALUATION 

 But these are just two of the four reasons that Scheffler identified for 
why we should worry about future generations. The third is what he calls rea-
sons of valuation, which concerns the fact that our extinction would result in 
“the destruction of many of the other things that we value.” This is predicated 
on the idea that, just as loving seems to entail a desire for the further flourish-
ing of the thing loved, the act of valuing seems to entail a desire for the con-
tinued persistence of the thing valued over time—for its survival. As Scheffler 
wrote in 2007, “what would it mean to value things but, in general, to see no 
reason of any kind to sustain them or retain them or preserve them or extend 
them into the future?” For example, imagine that you inherit a grandfather 
clock from your grandparents after they pass away. Not only is this clock aes-
thetically pleasing—it looks really cool—but the fact that it was once owned 
by your grandparents gives it a special sentimental value. You might even say 
that you value the clock for its own sake, that is, independent of what you 
could sell it for on eBay, the childhood stories it reminds you of, or any other 
instrumental use. The clock just matters to you, period. But now imagine that 
you decide to move to a new house. It seems obvious that, if you really do 
value the clock, you will transport it with the greatest care possible. Why? 
Because what sense would it make to say that you value the clock but don’t 
care whether it gets damaged or destroyed? The point is that if humanity 
were to go extinct, a huge number of things that we value would also be de-
stroyed, if not during the catastrophe then in its aftermath. As the author and 
journalist Alan Weisman notes in his fascinating book The World Without Us, 
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while some artifacts such as plastics and bronze statues will persist for vast 
stretches of time, suburban neighborhoods in temperate regions of the globe 
will revert back to forests within just five centuries, the only remnants left be-
ing “aluminum dishwasher parts and stainless steel cookware, their plastic 
handles splitting but still solid.” At some point, no trace would remain of our 
once mighty civilization at all; ashes to ashes, dust to dust, as the 1549 Book 
of Common Prayer famously put it. 
 The point is that the extinction of humanity would entail the end of all 
sorts of things that we find valuable. This fact, Scheffler argued, explains at 
least “part of our reaction to the prospect of humanity’s imminent disappear-
ance, for part of what is shocking about that prospect is the recognition of 
how much of what we value will disappear along with the human race.” He 
continued: 

No more beautiful singing or graceful dancing or intimate 
friendship or warm family celebrations or hilarious jokes or ges-
tures of kindness or displays of solidarity. Other things that we 
value—physical artifacts, for example—may survive for a while, 
but with no one to appreciate their value, for in addition to the 
disappearance of valuable things, the extinction of the human 
race will mean the disappearance of valuing from the Earth. … 
When we contemplate that prospect with horror or dismay, part 
of what we are registering is the disappearance of vast numbers 
of things that we value along with the entire known realm of be-
ings with the capacity to appreciate value. … The future of hu-
manity is the future of value. 

It is not clear, and philosophers disagree about, whether value depends upon 
a valuer. Yet when Schell addressed this issue in 1982, he argued that while 
there may be “a certain sense [in which] the worth of things will still reside in 
them in our absence,” we need not enter “into the debate over whether beau-
tify is in the eye of the beholder or in ‘the thing itself ’ [to nonetheless] say 
that without the beholder the beautify goes to waste.” However, Scheffler pur-
sued a similar response in writing that 

whether value can survive without valuing—whether it makes 
sense to speak of the existence of value in a world where there is 
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nobody left to value anything—is a nice question for philoso-
phers, but for the purpose of understanding our reactions to the 
prospect of humanity’s imminent extinction the answer doesn’t 
matter very much. 

In other words, whatever the truth of the matter might be—one of the many 
intractable problems of value theory: does value exist independently of val-
uers?—the fact is that our extinction would result in the permanent loss of 
my things that we take to be valuable, and this would be deeply regrettable 
given that part of what it means to value things is to want to sustain and pre-
serve them. 

RECIPROCITY 

 The three reasons so far outlined for ensuring our survival—reasons of 
interest, love, and valuation—lead directly to the fourth, which Scheffler calls 
reasons of reciprocity. Within the Futures Studies and philosophy literature 
that accrued around the work of Rawls, in particular, many observed that the 
case of intergenerational justice poses unique problems in part because of the 
absence of causal reciprocity. That is to say, if we scratch the backs of future 
generations, so to speak, there is no way for them to reach backwards 
through time to return the favor. (A possible exception was illustrated by the 
case of Leibniz above: maybe people can actually change the utilities, or hap-
piness/pleasure, of those who existed in the past by, for example, choosing to 
honor or dishonor their wishes.) This is of course very different from the sit-
uation people within the same generations find themselves, which can moti-
vate cooperative and even altruistic behaviors: “I will help you out when you 
are in distress,” someone might say, “on the assumption that when the roles 
are reversed, you will be there for me, too.” So scholars have been forced to 
look for other reasons to care about future generations, such as by imagining 
ourselves behind a veil of ignorance about which generation we belong to 
and determining a just savings principle from there. 
 But Scheffler had something different in mind. He pointed out that just 
as future generations are causally dependent upon current generations to 
bring them into existence in more or less favorable conditions, so too are cur-
rent generations dependent upon future generations to make their projects 
and activities meaningful. That is to say, since our actions and efforts would 

273



become meaningless without future generations, we are no less dependent 
upon them. This yields a different kind of dependency relation that Scheffler 
called evaluative reciprocity—an asymmetrical quid pro quo dynamic accord-
ing to which, in slogan form, “I make you exist, you make my life value-
laden.” Hence, Scheffler offered an elaborate philosophical theory of why the 
avoidance of human extinction should matter to us that does not involve du-
ties or obligations; rather, it expanded a number of ideas in the earlier work 
of Arendt, Schell, and others to show that we have a wide range of non-moral 
reasons to care about our survival—not the least of which is a latent, often 
unrecognized love of humanity that comes to light when we consider our re-
actions to finding out that human extinction is about to happen. 

INTRINSIC VERSUS FINAL VALUE 

 But there is another argument for human survival hiding in Scheffler’s 
discussion of the reasons of valuation. Consider that we value many things for 
their instrumental usefulness: my laptop, for example, is valuable to me be-
cause I need it to send emails, watch shows, and write articles. The same 
could go for Scheffler’s list of singing, dancing, friendship, jokes, and physical 
artifacts like paintings, buildings, books, and so on—all of these may be valu-
able simply because they contribute to some other, more important aim that 
people have. Yet other things in the world appear to be valuable in and of 
themselves, such as the grandfather clock mentioned above. If some things 
are valuable in and over themselves, then perhaps one could argue that hu-
manity itself is valuable in this way—that is, perhaps humanity has final val-
ue. 
 What do I mean by this term? To answer, recall from previous chapters 
that we spoke a fair amount about intrinsic value, which hedonistic utilitari-
ans take to be pleasure. For the past few centuries of philosophy, the idea of 
final value was bundled up with intrinsic value; more recently, some philoso-
phers have argued that we should distinguish between the two. On this ac-
count, intrinsic value is value that something has by virtue of its intrinsic 
rather than extrinsic properties. This may sound a bit complicated, but the 
idea is really quite straightforward. All one needs to do is ask whether a given 
property could possibly change as a result of the object’s relationship with 
other things. My computer right now has the property of being on top of my 
desk, but since it could lose this property by being moved to the countertop, 
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the property of being on top of my desk is not intrinsic to my computer. In the 
case of weight, how much an object weighs depends on where it is in the uni-
verse. If Joey weighs 200 pounds on Earth, he would weigh only 33 pounds 
on the moon, which has a much weaker gravitational field. If Joey were to 
travel to Mars, he would weigh a mere 75.4 pounds, while on Jupiter he 
would weigh a mighty 505.6 pounds. Hence, weight is an extrinsic property. 
Now consider the case of mass, which is a measure of how resistant an object 
is to being accelerated. The fact is that it requires just as much energy to ac-
celerate Joey from zero to 10 miles per hour on the moon as it does on Earth, 
Mars, Jupiter, or in the middle of outer space—if we ignore the possible influ-
ences of friction. That is just an interesting fact about the way the universe is! 
Since the mass of an object doesn’t change because of the environment, be-
cause of its relations to other objects, it thus constitutes an intrinsic property. 
 The point is that for something to be intrinsically valuable, its value 
must arise entirely from its intrinsic properties. But how do we know if 
something has value of this sort? Way back in 1903, the philosopher G.E. 
Moore proposed what he called the “method of isolation” to determine which 
things in the universe are intrinsically valuable. The idea was simple: first, 
imagine something existing “in absolute isolation” in the universe. Second, 
ask whether the universe is better with rather than without that something. If 
one judges the universe to be better with it included, then that something has 
intrinsic value; if not, then it does not have intrinsic value. The problem is 
that many philosophers throughout the Western tradition have also used the 
term “intrinsic value”—value that something has in itself—to refer to the val-
ue that things have for their own sakes. This is what “final value” is supposed 
to refer to. One way to get at this idea is to throw away the method of isola-
tion and instead reach for a technique that some philosophers have called 
“dialectical demonstration.” To illustrate, imagine a conversation between 
two men named Garshasp and Hashem that unfolds as follows: 

Garshasp: Why is winning the lottery good in your opinion, 
Hashem? 
Hashem: Because then I would get a lot of money. 
Garshasp: But why is getting lots of money good? 
Hashem: Because it would enable me to buy a lot of stuff. 
Garshasp: But why is buying a lot of stuff good? 
Hashem: Because it would make me more comfortable in life. 

275



Garshasp: But why is being more comfortable in life good? 
Hashem: Because it would make me happy. 
Garshasp: But why is being happy good? 
Hashem: Hmm. [pause] I would have to say that it just is. I have 
no other reasons to give. Happiness is good for its own sake, not 
for the sake of something else. 

In this exchange, Hashem indicates that he values happiness as an end in it-
self, and hence that the lottery, money, buying stuff, and so on, are all means 
to this end—that is, they have instrumental value. In contrast, happiness has 
final value. While final value and intrinsic value may sometimes coincide—
there is no tension between them—they need not, and this fact is what has 
motivated the recent push to distinguish between the two. (For example, 
something that has final value because it is unique has final value because of 
its extrinsic properties, since being unique is an extrinsic rather than intrinsic 
property—something to keep in mind below.) 

PROMOTION VERSUS PRESERVATION 

 The point is this: whether or not humanity has intrinsic value, we may 
very well have final value. After all, many people impute value of this sort to 
all kinds of objects in the world, from the grandfather clock above to ancient 
Roman pottery, works of art like the Bayeux Tapestry, scientific knowledge 
about the universe, and of course human happiness. In all these cases, the di-
alectical demonstration terminates with someone asserting: “It just is—there 
is nothing else to say.” So it is not implausible to assert that humanity itself 
also has final value. As the Princeton philosopher Johann Frick made this 
point in a 2017 paper published alongside Finneron-Burns’ article in the 
same journal, 

it is commonplace to claim of a wide range of things that they 
have final value … : wonders of nature, great works of art, ani-
mal and plant species, languages, culture, etc. The suggestion 
that humanity too, with its unique capacities for complex lan-
guage use and rational thought, its sensitivity to moral reasons, 
its ability to produce and appreciate art, music, and scientific 
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knowledge, its sense of history, and so on, should be deemed to 
possess final value, therefore strikes me as extremely plausible. 

If this is correct and humanity is finally valuable, the next question to ask is 
how we should respond to this value. Or, more generally, what is the appro-
priate response to anything that has final value? Utilitarians, for example, ar-
gue that we should promote the value by maximizing the total number of in-
stances of it in the world—hence, Bostrom’s fantasy of creating trillions and 
trillions (and trillions) of conscious beings in computer simulations. But 
Frick defended an alternative view according to which the most appropriate 
response is to preserve, sustain, cherish, protect, respect, and/or savor the thing 
valued, rather than make it more numerous.  The reason is that, as Scheffler 119

argued above, there seems to be a necessary conceptual link between valuing 
something and wanting it to “survive,” which explains why the sentences “I 
value my dog but care not whether it lives or dies” and “I value this grandfa-
ther clock but care not whether it gets damaged or destroyed” are so jarring 
to the mind. Thus, if one accepts a theory value according to which the 
preservation rather than promotion of final value is what matters, and if hu-
manity itself is indeed finally valuable, then we have yet another non-utilitar-
ian argument for ensuring our continued survival in the universe. Frick 
called this the Argument from Final Value, and explicitly contrasted it with 
the utilitarian contention that we should create as many happy people as we 
can possibly cram into our future light cone—a position that Frick explicitly 
rejects. 

BIPOC FUTURISMS AND THE END OF WHITENESS 

 So far, Part II of this book has examined the evolution of our thinking 
about the ethical and evaluative implications of our collective demise. This 
has covered varying and sometimes incompatible positions like humanism 
versus transhumanism, utilitarianism versus non-utilitarianism, impersonal-
ism versus person-affecting theories, and so on. All of these debates have un-
folded within an emerging tradition whose main participants have been 
mostly straight, white, male, affluent, well-educated, and Western, with many 
having strong neoliberal, Baconian, and technocratic leanings (especially 
since the 1980s). But recently there has been a shift toward critiquing this 
tradition itself. The argument is that the above-listed features of these partici-
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pants has resulted in a narrow-minded conception of humanity’s future due 
to the biases and prejudices associated with being a socio-economically privi-
leged member of an ideologically homogeneous group. There are, however, 
fundamentally different ways of imagining the future of our species on Earth 
and beyond—visions that take into account the multifarious perspectives and 
worldviews of BIPOC communities, where the acronym “BIPOC” was intro-
duced in 2013 and stands for “Black, Indigenous, and People of Color.” 
 In a 2020 paper titled “Worlding Beyond ‘The’ ‘End’ of ‘the World’: 
White Apocalyptic Visions and BIPOC Futurisms,” the scholars Audra 
Mitchell and Aadita Chaudhury present a powerful case that, “despite their 
claims to universality,” many theorists of human extinction habitually con-
flate the end of the world with the end of whiteness.  By “whiteness,” they 120

mean a property that “is not reducible to skin pigmentation, genetics or ge-
nealogy” but instead refers to “a set of cultural, political, economic, norma-
tive, and subjective structures derived from Euro-centric societies and prop-
agated through global formations such as colonization and capitalism.” 
Whiteness in this sense can manifest in many different guises, and it has his-
torically been linked to the “particular histories of settlement, frontier cul-
tures, resource-based imperialisms, genocides of Indigenous communities, 
histories of slavery, and modes of anti-Blackness”—in other words, some of 
the worst atrocities of the past. The central problem is that when communi-
ties are dominated by whiteness, not only does this generate distorted per-
spectives on the world but the fact that such perspectives are distorted tends 
to be completely hidden to community members, that is, whiteness tends to 
be invisible to those immersed in whiteness. As Mitchell and Chaudhury 
make the point, 

all-white or majority white spaces create epistemes in which 
most contributors share cultural backgrounds, assumptions, and 
biases that are rarely challenged by alternative worldviews, 
knowledge systems or registers of experience. In such epistemes 
the perceived boundaries of “human thought” are often elided 
with those of Euro-centric knowledge. 

An “episteme” in this context refers to a system of thought and knowledge 
that is “governed by rules, beyond those of grammar and logic, that operate 
beneath the consciousness of individual subjects and define a system of con-
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ceptual possibilities that determines the boundaries of the thought in a given 
domain and [historical] period” (to quote an article in the Stanford Encyclo-
pedia of Philosophy). Hence, an episteme grounded in whiteness will take for 
granted a wide range of ideas, supposed truths, assumptions, and tendencies 
pertaining to specific conceptions of historical “progress,” beliefs about the 
desirability of technologization, views of the natural world as “standing re-
serve” to be exploited, the default assumption that colonizing space will re-
duce rather than exacerbate risk, and so on. Consequently, Mitchell and 
Chaudhury note that 

emerging narratives of the “end of the world” explicitly center 
figures of whiteness as their protagonists—as the survivors of 
apocalypse, the subjects capable of saving the world from it, and 
as those most threatened. In these discourses, “survivors” are 
framed as saviors able to protect and/or regenerate and even 
improve Western forms of governance and social order by lever-
aging resilience, scientific prowess, and technological genius. 

The flip side is that BIPOC peoples are often relegated to the margins, being 
seen as either an example of what collapse would look like or as objects to 
exploit for the sake of preserving Western, industrial, capitalist society. For 
example, in his chapter of the book Global Catastrophic Risks, Robin Han-
son—a Research Associate at the Future of Humanity Institute—has argued 
that to safeguard against an existential catastrophe (in Bostrom’s sense of the 
term) we should consider creating underground refuges, or bunkers, “with 
sufficient resources to help preserve a small group of people through a very 
large disruption, the resulting social collapse, and a transition period to a 
post-disaster society.” What matters, though, is not merely our survival but 
that the survivors have the resources necessary to rebuild civilization as the 
contemporary West defines it. Hence, Hanson wrote that “on a cosmic scale, 
it is a small matter whether humanity takes 1,000 or 100,000 years to return 
to our current level of development”—even if it were to take 100,000 years, 
we could still reach technological maturity and create astronomical amounts 
of future value by colonizing space and simulating trillions upon trillions of 
posthuman people. Underlying this claim is a specific, highly problematic 
conception of history according to which the “civilized” West is the pinna-
cle—at least so far—of a civilizational maturation process that began with 
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“primitive” peoples who relied upon hunting, gathering, and fishing to sur-
vive (rather than massively energy-intensive global systems of agriculture 
and trade). As Hanson put the idea, 

one must accept that a very small human population would 
mostly have to retrace the growth path of our human ancestors; 
one hundred people cannot support an industrial society today, 
and perhaps not even a farming society. They might have to start 
with hunting and gathering, until they could reach a scale where 
simple farming was feasible. 

This leads Hanson to what Mitchell and Chaudhury describe as “a stunning 
display of white possessive logic,” namely, his claim that 

it might make sense to stock a refuge with real hunter-gatherers 
and subsistence farmers, together with the tools they find useful. 
Of course such people would need to be disinclined enough to 
wait peacefully in the refuge until the time to emerge was right. 
Perhaps such people could be rotated periodically from a well-
protected region where they practiced simple lifestyles, so they 
could keep their skills fresh. 

This is, indeed, an egregious example of BIPOC communities—the Otherized 
“such people” in this passage—being reduced to mere “instruments or objects 
of sacrifice.” As Mitchell and Chaudhury elaborate, “in this imaginary, Han-
son quite literally suggests the (re-/continuing)imprisonment, (re-/continu-
ing)enslavement and biopolitical (re-/continuing)instrumentalization of liv-
ing BIPOC in order to enable the future re-generation of whiteness.” The val-
ue of these “real hunter-gatherers” is only as a means to an end, the end being 
the restoration of an industrial, imperialist civilization that has utterly deci-
mated such groups over the past few centuries. 
 Mitchell and Chaudhury also criticize Finneron-Burns for her sugges-
tion in the paper discussed earlier that “the extinction of ‘humanity,’ which 
she associates with ‘rational life,’ ‘knowledge,’ and ‘civilization’ (terms all 
deeply linked to Euro-centric and colonial subjectivities) would be ethically 
wrong ‘if the advances made by humans over the past few millennia were lost 
or prevented from progressing.’” (Note that Finneron-Burns ultimately re-
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jected this position.) Similarly, they describe Bostrom’s notion of technologi-
cal maturity as “adher[ing] to mainstream norms of white maleness: deeply 
disembodied, unattached to place, and dominant over, or independent from, 
‘nature.’” As we have seen in detail, the heart of Bostrom’s view entails sepa-
rating ourselves from nature, beating down the natural world, exploiting its 
resources to the physical limits, and accelerating economic productivity to 
the quantitative maximum. On the view that he defends, persons don’t matter 
in themselves and the universe is nothing more than a giant bucket for us, or 
our radically reengineered posthuman descendants, to fill with value, value, 
value, understood in specifically impersonal terms. 
 The authors further target comments from Bostrom and John Leslie 
about the potentially profound human costs that might dot the road from our 
present to the telos of a “dazzling future (for whiteness)”—the techno-utopian 
world depicted in Bostrom’s “Letter from Utopia.” For example, Leslie wrote 
in his 1996 book that “misery and death for billions [caused by an ecological 
crisis] would be immensely tragic, but might be followed by slow recovery 
and then a glittering future for a human race which had learned its lesson.” 
And recall Bostrom’s claim that billions of human lives are worth sacrificing 
to increase the probability of attaining technological maturity by a teeny-tiny, 
barely noticeable, almost negligible amount. Question: Whose lives do you 
think Bostrom has in mind when he talks about this sacrifice? And whose 
lives do you think he has in mind when picturing techno-utopia? He does 
not say, but one can guess. As Mitchell and Chaudhury write, “although 
rarely explicitly stated, it is not difficult to discern whose lives these authors 
believe might be sacrificed for the ‘greater good’ of ‘learning lessons’ and res-
cuing ‘humanity’ as they see it.” An exactly similar type of criticism could be 
leveled as Samuel Scheffler’s focus on the common world, by which he seems 
to mean modern Western civilization. 

RICH PEOPLE, POOR PEOPLE 

 Along similar lines, Nick Beckstead, a Research Associate at the Future 
of Humanity Institute (like Hanson) and one of the leading EAs, published a 
dissertation in 2013 titled “On the Overwhelming Importance of Shaping the 
Far Future,” which has been enthusiastically praised by longtermists like Ord. 
In it, Beckstead defended the Bostromian view that what matters most moral-
ly speaking is the realization of astronomical quantities of value within our 
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future light cone. Yet the manuscript not only manifests the problem of 
whiteness but contains some stunning expressions of support for white-su-
premacist ideology—in the technical sense of the term. That is to say, this 
term refers not only to overt cases of white people claiming inherent superi-
ority over other races but more subtly—and importantly—to actions or poli-
cies that reinforce “racial subordination and maintaining a normalized White 
privilege.” As the legal scholar Frances Lee Ansley wrote in 1997, the concept 
encompasses “a political, economic and cultural system in which whites 
overwhelmingly control power and material resources,” in which “conscious 
and unconscious ideas of white superiority and entitlement are widespread, 
and relations of white dominance and non-white subordination are daily 
reenacted across a broad array of institutions and social settings.” It is on this 
definition that Beckstead’s claims are white supremacist, and indeed that 
white supremacy is baked into the longtermist paradigm more generally. To 
quote the relevant passage in full, Beckstead wrote that 

saving lives in poor countries may have significantly smaller 
ripple effects than saving and improving lives in rich countries. 
Why? Richer countries have substantially more innovation, and 
their workers are much more economically productive. By ordi-
nary standards—at least by ordinary enlightened humanitarian 
standards—saving and improving lives in rich countries is about 
equally as important as saving and improving lives in poor 
countries, provided lives are improved by roughly comparable 
amounts. But it now seems more plausible to me that saving a 
life in a rich country is substantially more important than saving 
a life in a poor country, other things being equal. 

In other words, since what matters most is shaping the far future, and since 
people in rich countries are in a better position to shape the far future than 
people in poor countries, the lives of people in rich countries matter more 
than the lives of people in poor countries. This makes perfect sense, I should 
emphasize, if one accepts a utilitarian ethical perspective that sees people as 
value-containers and bestows the same moral value to merely possible people 
as to actual people—which is why white-supremacy lies at the philosophical 
core of longtermism (at least on its standard interpretation). Indeed, the 
economist Tyler Cowen—who once co-authored an article on a related topic 
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with Parfit—wrote in his 2018 book Stubborn Attachments that utilitarianism 
seems to “support the transfer of resources from the poor to the rich … if we 
have a deep concern for the distant future.”  This was even more recently 121

echoed by the Oxford philosopher Andreas Mogensen in a paper titled 
“Moral Demands and the Far Future,” originally published by the Global Pri-
orities Institute in 2020. “It has been assumed,” Mogensen wrote, “that utili-
tarianism concretely directs us to maximize welfare within a generation by 
transferring resources to people currently living in extreme poverty. In fact, 
utilitarianism seems to imply that any obligation to help people who are cur-
rently badly off is trumped by obligations to undertake actions targeted at 
improving the value of the long-term future.” 
 None of this is to say, of course, that any longtermist would consider 
themself to be a white supremacist—to the contrary! Addressing this very is-
sue, Mitchell and Chaudhury begin their paper with the observation that 

whiteness is remarkable in its ability to render itself invisible to 
those who possess and benefit from it. Many, if not most, of the 
(often liberal humanitarian) authors of “end of the world” dis-
courses seem unaware of its integral influence on their thinking, 
and would almost certainly be horrified at the thought of their 
work entrenching racialized injustices. We are not suggesting 
that these authors espouse explicit, intentional and/or extreme 
racist ideals, on which much public discussion by white people 
of racism tends to focus. 

However, it is worth pointing out that when I myself pointed out the prob-
lematic nature of Beckstead’s claims to folks in the EA community, the re-
sponse was almost entirely, aggressively defensive. This may have to do with 
the fact that the more a community is dominated by whiteness, the more 
transparent whiteness tends to become, and as Mitchell and Chaudhury ac-
curately note, “contributors to fast-growing fields like the study of ‘existential 
risk’ or ‘global catastrophic risk’ are overwhelmingly white.” Hard data backs 
this up. For example, a 2019 survey of the EA community conducted by the 
Centre for Effective Altruism—which uncoincidentally shares office space 
with the Future of Humanity Institute—found that 87 percent of EAs are 
white, 10 recent are Asian, 5 percent are Latin American or Spanish, 1 per-
cent are Black, and 4 percent reported other racial identities. Hence, given 
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the monochromatic demographics of the community along with the invisi-
bility of whiteness, it should be unsurprising that such problems are not only 
pervasive but tend to go unrecognized. 

THE DEEP ROOTS OF WHITE SUPREMACY 

 Taking a step back, the history of thinking about human extinction 
that I have outlined in this book is permeated—every square inch of it—by 
whiteness. Worse, many of the historical figures discussed above have held 
overtly racist, sexist, homophobic, and other discriminatory views. This was 
most certainly the case with Enlightenment philosophers like Kant and much 
of the biological theorizing that occurred in the nineteenth century. For ex-
ample, Linnaeus divided humanity into four basic races, characterizing the 
“Afer” or “Africanus” race as “crafty, sly, lazy, cunning, lustful, careless … and 
governed by caprice.” Comte de Buffon espoused a “degeneration theory” ac-
cording to which non-white groups are the degenerate descendants of white 
people. And Darwin’s cousin, Francis Galton, introduced the concept of eu-
genics to the library of Western ideas, while Sir Julian Huxley proposed 
forcibly preventing those with ailments and hereditary defects from having 
children, adding that “only persons with characteristics favourable to the 
community as a whole and to continued human development should be al-
lowed to reproduce.”  Others, like Garrett Hardin, has been classified by the 122

Southern Poverty Law Center as a “white nationalist,” and Bostrom himself 
listed “dysgenic pressures” as an existential risk in his 2002 paper, claiming 
that there “seems [to be] a negative correlation in some places between intel-
lectual achievement and fertility. If such selection were to operate over a long 
period of time, we might evolve into a less brainy but more fertile 
species, homo philoprogenitus (‘lover of many offspring’).” (With a sigh of re-
lief, he added that “genetic engineering is rapidly approaching the point 
where it will become possible to give parents the choice of endowing their 
offspring with genes that correlate with intellectual capacity, physical health, 
longevity, and other desirable traits.”) 
 Even more egregiously, one of the seminal articles on the Fermi para-
dox—which I did have occasion to cite above, but which has been hugely in-
fluential on philosophical thinking about the conundrum—was written by a 
philosopher named Michael Hart, a self-described “white separatist.” On his 
view, the US should be partitioned into four separate states for white people, 
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Black people, Hispanic people, and “mixed-race” people. A similarly shock-
ing example comes from Sam Harris, one of the “top donors” to the Future of 
Life Institute, who has vigorously defended the notoriously racist political 
scientist Charles Murray, co-author of The Bell Curve, and even explicitly 
stated during a podcast discussion with Josh Zepps that Black people are less 
intelligent than white people because of genetic evolution. 
 Other problems within the existential risk community relate not to 
race but to other social identities. For example, the online magazine Slate im-
plied in 2018 that Hanson may be “America’s creepiest economist” after he 
penned a blog post about how “sex redistribution” is like “income redistribu-
tion.” This was posted in the aftermath of a mass shooting by a misogynistic 
“incel,” which twisted the knife. Just as disturbing as the original post, Han-
son—who at one point suggested that sex redistribution should actually be-
come an Effective Altruism cause—defended his argument by assuring us 
that “rape and slavery are  far  from the only possible levers” to “reduce or 
moderate sex inequality.” This came eight years after another blog post of his 
titled “Gentle Silent Rape,” the details of which I will spare you. Along differ-
ent but similarly upsetting lines, the utilitarian Peter Singer, one of the lead-
ing effective altruists today, co-authored a 2017 New York Times op-ed in 
which he argued, to quote the indefatigable journalist Nathan Robinson, “it 
might actually not be bad to rape cognitively impaired people.” 
 Many other examples could be adduced, but I don’t think this is neces-
sary to make the point: contemporary research on human extinction and re-
lated hazards has been baptized through and through by some of the most 
pernicious forms of whiteness, racial insensitivity, toxic masculinity, ableism, 
and so on—not just centuries ago, but quite recently, in our own day. This 
fact along with the demographic make-up of the research community makes 
titles like the “Future of Humanity Institute” somewhat risible: to whom ex-
actly does the term “humanity” refer? To all people? Really? Imagine for a 
moment an institute of the same name based at the University of Tehran and 
run by Shi’ites who worship Allah rather than utilitarians who genuflect be-
fore the altar of future value. If it is obvious to those of us in the West that 
this institute’s name would be a misnomer, then it should be equally clear 
that the Future of Humanity Institute, with its neoliberal, Baconian, techno-
cratic leanings, is problematically named as well. Fortunately, names can be 
changed and mistakes rectified. 
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CHAPTER 10: THE LAST MESSIAH 

Hamni: Scoundrel! Why did you engender me? 
Nagg: I didn’t know. 

Hamm: What? What didn’t you know? 
Nagg: That it’d be you. 

—from Samuel Beckett’s play Endgame 

I wish that death to mankind comes soon. So quickly that mankind will not 
have time to destroy nature’s potential for future evolution. Suicide is a deed of 

an active person.—Pentti Linkola 

Yes. It is obvious that we gain nothing from living and there is a huge amount of 
human suffering that I find quite unjustifiable. The complete annihilation of the 
human race would be the greatest act of compassion ever.—someone on Reddit, 
in response to the question “Would you destroy humanity if you got the chance? 

Why or why not?” 

HYPEREXISTENTIAL RISKS 

 Imagine that a super-advanced species of aliens were to land its flying 
saucer on the front lawn of the White House. “We are here to inform you,” 
they declare using some strange technology that enables everyone on Earth 
to hear them simultaneously, “that in exactly one month, we will return to 
your planet. Please know that we have no intention of killing anyone. Rather, 
the living will be made immortal through the use of life-extension technolo-
gies that we have perfected back home. Sounds good, right? Well it doesn’t 
stop there: we will also reengineer people’s brains so that they never have to 
sleep—every minute, hour, day will be spent fully awake and conscious. But 
there is some bad news as well: when we return, we will imprison everyone 
on the planet and inflict upon them the most horrendous physical suffering 
imaginable. This will last for billions and billions of years, a deafening ca-
cophony of weeping and gnashing of teeth filling the air as those forced to 
live forever in an endless torture chamber scream desperately for death. 
Thank you for your attention and we will see you soon.” In this scenario, 
most people would no doubt agree that if our extinction could prevent this 
outcome, then we ought to seriously consider bringing about our collective 
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demise before the aliens return. This conclusion would very likely be accept-
ed by contractualists and (total) utilitarians alike. Indeed, Nick Bostrom him-
self wrote in 2013 that “there are possible situations in which the occurrence 
of one type of existential catastrophe  [may be] beneficial—for instance, be-
cause it preempts another type of existential catastrophe that would other-
wise certainly have occurred and that would have been worse.” Even earlier, 
in 1978, Gregory Kavka suggested that if “we knew that future generations 
would inevitably descend into bestiality or a Hobbesian war of all against all, 
it might be reasonable for us to put an end to the species deliberately.” Caus-
ing or allowing our extinction in this context would constitute a form of eu-
thanasia on the species rather than individual level, and many philosophers 
maintain that euthanasia is not immoral when the decision to “die with dig-
nity” is made voluntarily, in a non-coerced manner, by the person who wish-
es to stop living. Let’s call scenarios like this hyperexistential risks. 

SOLOMON 

 So, there are cases in which pro-survival views would nonetheless en-
dorse our extinction, as a way of avoiding a situation in which non-existence 
is preferable to existence, extinction to survival. But these scenarios are high-
ly few and far between, and indeed we may never be sure enough in the real 
world that a hyperexistential risk is about to occur to warrant the drastic, ir-
reversible act of killing ourselves on a global scale. (Surely in such an extreme 
case we would need to be extremely sure.) However, there are also views ac-
cording to which human extinction would be desirable under any circum-
stances, perhaps because no life is ever worth living—as Friedrich Nietzsche 
interpreted the dying words of Socrates: “To live—that means to be a long 
time sick.” The first to make this view explicit, albeit in passing, was probably 
the atheist philosopher Arthur Schopenhauer in the mid-nineteenth century, 
although the idea was at least implied by many earlier statements that being 
born is something of a curse. For example, in his play Oedipus at Colonus, 
written in the late fifth century BCE, the Greek tragedian Sophocles has a 
chorus of townspeople sing: “Never to have been born is best / But if we must 
see the light, the next best / Is quickly returning whence we came.” Around 
the same time—or perhaps a little later (historians are unsure)—the anony-
mous author of the book of Ecclesiastes in the Hebrew Bible penned a strik-
ingly similar passage that goes: 
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And I declared that the dead, 
who had already died, 
are happier than the living, 
who are still alive. 
But better than both 
is the one who has never been born, 
who has not seen the evil 
that is done under the sun. 

If it is better not to have been born, then it seems to follow that we should 
stop causing people to be born; but if we stop causing people to be born, then 
humanity will go extinct. No doubt these authors never took this last step in 
part because they lacked the conceptual resources to do so—that is, to imag-
ine the whole human population dwindling to zero within a naturalistic 
framework or worldview. 
 However, more recent philosophers have made this leap, and indeed 
the ethical view of anti-natalism, which asserts that having children is for one 
reason or another morally wrong, has gained significant attention both with-
in and outside of academia. There are two main reasons for this. The first is a 
widely-discussed book titled Better Never to Have Been, published in 2006, by 
the South African philosopher David Benatar. Whereas Schopenhauer disap-
proved of procreation, his main focus was understanding the root causes of 
gratuitous suffering in the world and how one should respond to this unfor-
tunate circumstance. In contrast, Benatar offered an extended, systematic ar-
gument for why creating someone who is bound to suffer is always and un-
avoidably immoral, even if their life would be overwhelmingly good all 
things considered. This book not only received a fair bit of attention from 
philosophers—for example, Peter Singer wrote a book review in the New 
York Times—but it has infiltrated popular culture as well, influencing the 
popular anthology crime drama True Detective. 
 The second factor is the worsening climate crisis, which has convinced 
a growing demographic of young people to opt not to have children: on the 
one hand, not having children is by far the best way for individuals to reduce 
their carbon footprints (hands down!) while, on the other, dismal predictions 
about the conditions of Earth in the coming decades suggest that those born 
today may experience “untold suffering,” to quote the 2020 “World Scientists’ 
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Warning of a Climate Emergency.” As one of the most distinguished experts 
on global sustainability in the world, Johan Rockström, told The Guardian in 
2020, if global surface temperatures rise to 4 degrees Celsius above pre-in-
dustrial levels, “it's difficult to see how we could accommodate eight billion 
people or maybe even half of that.”  According to the best current projec123 -
tions, we will reach 4 degrees of warming by the end of the century if human 
civilization—especially the Global North—fails to overcome its addiction to 
fossil fuels, and we might even reach twice this. Consequently, the human 
population may shrink by literally billions over the next eight decades, result-
ing in the worst unnatural disaster by far in all of human history. As a Wash-
ington Post headline from 2019 succinctly captured this horrifying prospect: 
“Nothing in Today’s Headlines Compares to the Coming Catastrophe.” This 
has led many Millennials around the world, some affiliated with the Birth-
Strike movement, to forego raising a family, which has pushed the idea of 
anti-natalism further into public view. To quote the US congresswoman 
Alexandria Ocasio-Cortez during an Instagram Q&A also in 2019, “it is basi-
cally a scientific consensus that the lives of our children are going to be very 
difficult, and it does lead young people to have a legitimate question: is it OK 
to still have children?” 
 Before discussing Benatar’s anti-natalism, though, let’s trace the histo-
ry of these and related ideas from the mid-nineteenth century to the present. 
We will then examine the environmentalist case against procreation, as well 
as some positions that go beyond anti-natalism by embracing pro-mortalism, 
which advocates for the involuntary, even violent destruction of humanity. 
Since many of these positions are either new or have gained cultural momen-
tum only recently, a fair amount of what we will discuss in this chapter could 
be folded into the third wave of thinking about human extinction. 

THE INSUFFERABLE SUFFERINGS OF LIFE 

 Let’s begin with an observation from the scholar Ken Coates in his 
book Anti-Natalism: Rejectionist Philosophy from Buddhism to Benatar. 
Schopenhauer was, Coates wrote, “the first major Western philosopher to ar-
ticulate the view that existence in general, and human existence in particular, 
is intrinsically and irremediably evil.” This basic insight was not original to 
Schopenhauer: it can be traced back at least to classical Hinduism and Bud-
dhism, both of which depicted human life as imbued with endless, pointless 
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suffering. For example, according to the First Noble Truth of Buddhism, the 
essence of life is duhkha, a Sanskrit word that denotes negative experiences 
like sorrow, pain, disappointment, unhappiness, regret, unease, worry, and so 
on.  Nonetheless, Schopenhauer offered his own take on the idea, arguing 124

that the world contains more pain than pleasure, pains are consistently more 
intense than pleasures, and no amount of pleasure can justify the pains that 
we experience. As he wrote in a chapter titled “On the Sufferings of the 
World,” published in his 1851 book Parerga and Paralipomena, “pleasure is 
never as pleasant as we expected it to be and pain is always more painful. The 
pain in the world always outweighs the pleasure. If you don’t believe it, com-
pare the respective feelings of two animals, one of which is eating the other.” 
He also declared that “you may look upon life as an unprofitable episode, dis-
turbing the blessed calm of non-existence. And … the longer you live the 
more clearly you will feel that, on the whole, life is a disappointment, nay, a 
cheat,” adding that “if the immediate and direct purpose of our life is not suf-
fering then our existence is the most ill-adapted to its purpose in the world.” 
Such views led him to the interesting existential question of whether, 

if children were brought into the world by an act of pure reason 
alone, would the human race continue to exist? Would not a 
man rather have so much sympathy with the coming generation 
as to spare it the burden of existence? or at any rate not take it 
upon himself to impose that burden upon it in cold blood? 

In other words, reason implies that humanity should go extinct, and idea un-
derlined by his claim that Earth would be better off if it were as lifeless as the 
moon. “If you try to imagine, as nearly as you can,” he wrote, 

what an amount of misery, pain, and suffering of every kind the 
sun shines upon in its course, you will admit that it would be 
much better if, on the earth as little as on the moon, the sun 
were able to call forth the phenomena of life; and if, here as 
there, the surface were still in a crystalline state. 

But Schopenhauer did not elaborate this conclusion, nor did he develop his 
anti-natalist tendencies beyond merely frowning upon procreation. Instead, 
as alluded to above, his main focus was understanding the root causes of suf-
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fering in the world and devising a way out for those already trapped in the 
strange prison of life, which has but one entrance (birth) and one exit 
(death). On this account, the force behind all existence is the Will to Live—or 
what Schopenhauer called the “Will”—which animates our instinctual drives 
and, in doing so, perpetuates the purposeless suffering, misery, frustrations, 
and violence that living inevitably entails. The aim, then, is to escape the 
treadmill of striving aimlessly through aesthetic appreciation, moral aware-
ness, and asceticism, thus achieving a state not unlike nirvana in Buddhism 
and moksha in Hinduism. This involves a sort of ecstasy according to which, 
from the transcendent vantage point of enlightened awareness, the mundane 
world of space and time appear as nothing—dreamlike and illusory. As he 
described the human experience in his best-known book, The World as Will 
and Representation: 

Every individual, every human apparition and its course of life, 
is only one more short dream of the endless spirit of nature, of 
the persistent will-to-live, is only one more fleeting form, play-
fully sketched by it on its infinite page, space and time. … Yet, 
and here is to be found the serious side of life, each of these 
fleeting forms, these empty fancies, must be paid for by the 
whole will-to-live in all its intensity with many deep sorrows, 
and finally with a bitter death, long feared and finally made 
manifest. 

“It is,” he added, “for this reason that the sight of a corpse suddenly makes us 
serious.” 

I HEART HARTMANN 

 Although Schopenhauer gained some recognition toward the end of 
his life, which ended in 1860, the popularity of his work increased signifi-
cantly in the the following decade, resulting in him becoming “the most fa-
mous philosopher in Germany.” Indeed, the 1860s coincide with the first 
phase of what historians call the pessimism controversy (or Pessimismusstreit) 
in Germany, which involved heated exchanges between critics and defenders 
of the pessimistic outlook. But it was not until the 1870s that these debates 
reached a fevered pitch as the result of Eduard Von Hartmann’s 1869 book 
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Philosophy of the Unconscious. Despite this being mostly forgotten today, it 
was “one of the most successful philosophical works … of the entire nine-
teenth century,” and in fact it greatly influenced the ideas of later figures like 
the psychiatrists Sigmund Freud and Carl Jung. While Hartmann—who one 
observer at the time rather comically claimed had that “longest moustache in 
metaphysics”—drew heavily in places from Schopenhauer, he offered a quite 
unique perspective that, unlike Schopenhauer’s, positioned the assertion that 
life is inherently terrible within a dynamic, eschatological narrative partly in-
spired by the evolutionary theory of Charles Darwin and the dialectical-his-
torical theory of Georg Wilhelm Friedrich Hegel, another German philoso-
pher whose primary claim to fame today is the impression he left on Karl 
Marx’s thought. 
 The basic idea was this: underlying everything that exists is what 
Hartmann called the “Unconscious” (the connection with Freud is obvious 
here), which consist of two elements: Reason or Intelligence, the logical com-
ponent, and Will, the non-logical or “alogical” component (the influence of 
Schopenhauer is obvious here, too). These are engaged in a “perpetual strug-
gle” for domination. In the beginning, Will dominated completely over Rea-
son; but over time, Reason is destined to vanquish the Will. However, this 
will only happen after humanity frees itself from a triad of “illusions,” which 
correspond to three distinct stages in the development of our consciousness, 
which is the evolutionary process whereby Reason gradually overcomes the 
Will. The first illusion is that people can attain happiness in this life, when in 
truth, as Schopenhauer and others have shown, life is nothing but endless, 
pointless toil for states of satisfaction that can never actually be achieved. The 
second illusion arises from the realization that happiness is unattainable, 
which initiated a shift in focus toward the afterlife: although we can not be 
happy here and now, we can at least be happy in heaven after we perish. But 
science—one of the main factors that drove secularization during the nine-
teenth century, as chapter 3 observed—has shown this belief in an afterlife to 
be unjustified. If we evolved from “lower” forms in the past, then we cannot 
have immortal souls, and if we do not (because we cannot) have immortal 
souls, then we cannot survive our physical deaths. The third illusion involves 
a sort of return to the first, but with a twist: while happiness is unattainable in 
the present, progress in the arts and sciences could enable its attainment in 
the future. As Hartmann described these last two stages: 
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At the same time we see appear, in place of the Christian “salva-
tion in the hope of the hereafter,” the regeneration of ancient art 
and science, the sudden growth of municipal wealth and com-
merce, and the progress of the practical arts, the universal ex-
pansion of the mental horizon; in a word, the reawakening love 
of the world. … The gigantic progress in all directions after so 
long a stagnation kindled hope into still greater expectations, 
and there thus arose, as ever in the epochs of much-promising 
progress, a period of optimism, whose chief theoretical repre-
sentative is [the Enlightenment philosopher Gottfried Wilhelm] 
Leibniz. 

Yet this illusion, too, will ultimately be abandoned, since “however great the 
process of mankind, it will never get rid of, or even only diminish, the great-
est of sufferings—sickness, age, dependence on the will and power of others, 
want, and discontent.” He continued: 

However many the remedies found against diseases, diseases, 
especially the tormenting slighter chronic ills, always increase in 
quicker progression than medical science. Cheerful youth will 
always form only a fraction of mankind, and the other part be 
composed of morose age. The hunger due to the indefinite in-
crease of the human race will always be the portion of a large 
stratum of the population, which has more hunger than it can 
satisfy, which, by reason of deficient nutriment, shows a long bill 
of mortality; in short, which continually succumbs to a consid-
erable percentage in the bitter struggle with want. 

In other words, happiness is simply not attainable in the universe. So where 
does this leave us? For Schopenhauer, as alluded to, the answer is found in 
quietism, asceticism, awareness of art and morality, and so on. But Hartmann 
roundly rejected this response. No matter how many people negate or re-
nounce the Will, thereby discerning some way out of the labyrinthine maze 
of perpetual torment, the fundamental problem, which stems from the con-
tinued existence of life, will remain unsolved. Hence, Hartmann argued that 
as our consciousness develops and Reason expands, it will come to the above 
realization that we can never attain happiness; and once this happens, it will 
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recognize that the only true solution is the complete annihilation of not just 
all human life, but all life in the universe along with the very possibility of life 
arising ever again. This is, he claimed, is the inevitable telos of the “world-
process,” which constitutes a final, ultimate “world-redemption from the 
misery of volition.” As he put the idea, 

after the three stages of illusion of the hope of a positive happi-
ness it has finally seen the folly of its endeavour; it finally fore-
goes all positive happiness, and longs only for absolute painless-
ness, for nothingness, Nirvana. But not, as before, this or that 
man, but mankind longs for nothingness, for annihilation. This 
is the only conceivable end of the third and last stage of the illu-
sion. 

Whereas Schopenhauer focused on the negation or renunciation of the Will 
on the individual level of particular people, Hartmann argued that the solu-
tion lies on the universal level of all life itself everywhere and forever. 

THE LOGISTICS OF ANNIHILATION 

 But here you might wonder how Hartmann imagined this Grand Nar-
rative happening in practice. How could humanity actually bring about the 
irreversible cessation of all life in the universe? Hartmann’s response was un-
ambiguous: no one knows right now, but no one has to know right now, ei-
ther. “Our knowledge is far too imperfect, our experience too brief, and the 
possible analogies too defective,” he wrote, “for us to be able, even approxi-
mately, to form a picture of the end of the process.” Indeed, it may not even 
be us humans who bring about the final end of all suffering—there may be 
alien intelligences that finish the job instead of us. In his words, 

whether humanity will be capable of so high an enhancement of 
consciousness, or whether a higher race of animals will arise on 
Earth, which, continuing the work of humanity, will attain the 
goal, or whether our Earth altogether is only an abortive attempt 
to reach such goal, and it will only be reached, when our little 
planet has long been reckoned to the frozen celestial bodies [a 
likely reference to the Second Law], on a planet invisible to us of 
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another fixed star under more favourable conditions, is hard to 
say.  

It might be tempting to think that one way to reach this goal is for all of us to 
commit suicide, but this would be wrong. Consider that Schopenhauer ar-
gued against suicide (except by way of starvation) because he believed that it 
was actually an affirmation rather than negation of the Will: when most peo-
ple end their lives, they do so because they are under the spell of believing 
that satisfaction and happiness are attainable; their inability to attain it then 
leads them to despair. Hence, to truly negate the Will, one must fight against 
the urge to become satisfied and happy rather than give up. On Hartmann’s 
view, though, suicide is just as “foolish and useless” as negating the Will on 
the level of individuals since it does nothing to help extricate ourselves from 
the third illusion and figure out a way to precipitate the permanent extinction 
of life. The same goes for not having children, which would be counterpro-
ductive, meaning that despite his eschatology of annihilation, Hartmann was 
not an anti-natalist. To reference a passage from the French scholar Henry-
Louis de La Grange that is sometimes quoted—and often misquoted—in dis-
cussions of Hartmann, the eschatological idea is that 

man’s only hope lay in the “final redemption from the misery of 
volition and existence into the painlessness of non-being and 
non-willing.” Yet, no mortal may quit the task of life, but each 
must do his part to hasten the time when, in the major portion 
of the human race, the activity of the Unconscious shall be ruled 
by [Reason rather than Will], and this stage could only be 
reached by the simultaneous action of many persons’ volition 
that will achieve its own non-continuance. 

Since there can be no “simultaneous action of many persons’ volition” if hu-
manity dies out prematurely through suicide or being childless, we will be 
unable to trigger the termination of the world-process. As Hartmann put it, 
referring to the three illusions that we must overcome by developing our con-
sciousness, “all these points are merely negative.” But “practical philosophy 
and life … need a positive standpoint,” which he identified as 
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the complete devotion of the personality to the world-process 
for the sake of its goal, the general world-redemption (no longer, 
as in the third stage of the illusion, in the hope of a positive 
happiness in some later phase of the process). Otherwise ex-
pressed, the principle of practical philosophy consists in this, to 
make the ends of the unconscious ends of our own 
consciousness.  125

This is why Hartmann talked about the development of our consciousness: by 
doing this, we enable Reason to dominate over the Will, and once Reason 
dominates over the Will, the ultimate cosmic telos of world destruction will 
come into view. 
 I suspect that a major reason Hartmann’s work has been excluded from 
the canon of Western philosophy is precisely because of the eschatological 
component of his theory. Over the past century and a half, philosophers have 
become increasingly skeptical of teleological claims that history is progress-
ing according to a pre-determined plan, whether religious or secular in na-
ture (the prognostications of physical eschatology aside, given its firm basis 
in physics). Indeed, the French literary theorist Jean-François Lyotard fa-
mously defined postmodernism in a 1984 book as “incredulity toward meta-
narratives,” where a metanarrative is a narrative about narratives, or what I 
have been calling (with capital letters) a Grand Narrative. But of course one 
need not subscribe to the postmodern worldview to concur that meta-narra-
tives are generally implausible. The point is that rejecting Hartmann’s escha-
tological model leads one back to the Schopenhauerian focus on what we can 
do right now to find peace in our lives. In other words, without Hartmann’s 
eschatology, you might as well just read Schopenhauer. 

A SURPLUS OF CONSCIOUSNESS 

 But whereas Schopenhauer focused on how we can transcend our 
plight of endless suffering, subsequent philosophers began to explore ways to 
prevent this suffering in the first place not on the cosmic level, à la Hart-
mann, but on the level of individuals. This brings us back to anti-natalism. As 
Coates observed, one of the two philosophers who “represent the anti-natal 
approach most clearly” is the twentieth-century Norwegian philosopher, 
lawyer, and judge Peter Wessel Zapffe. In a 1933 essay titled “The Last Messi-
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ah,” Zapffe—who was influenced by both Schopenhauer and Hartmann—as-
sessed the human situation from an evolutionary perspective, arguing that 
humans have become “unfit for life” because our cognitive system are over-
evolved, resulting in what he called a “surplus of consciousness.” To make this 
point, Zapffe drew an analogy with the now-extinct giant deer (or Irish elk), 
some of which, the story goes, may have suffered because their antlers be-
came too heavy for them to carry. As he wrote, “the tragedy of a species be-
coming unfit for life by overevolving one ability is not confined to hu-
mankind. Thus it is thought, for instance, that certain deer in paleontological 
times succumbed as they acquired overly-heavy horns.” In precisely this way, 
our capacity to experience existential angst has grown too onerous for people 
to bear. In his words, referring to humanity as “he,” 

there he stands with his visions, betrayed by the universe, in 
wonder and fear. The beast knew fear as well, in thunderstorms 
and on the lion’s claw. But man became fearful of life itself—in-
deed, of his very being. Life—that was for the beast to feel the 
play of power, it was heat and games and strife and hunger, and 
then at last to bow before the law of course. In the beast, suffer-
ing is self-confined, in man, it knocks holes into a fear of the 
world and a despair of life. 

Even worse, Zapffe continued, 

as he stands before imminent death, he grasps its nature also, 
and the cosmic import of the step to come. His creative imagi-
nation constructs new, fearful prospects behind the curtain of 
death, and he sees that even there is no sanctuary found. And 
now he can discern the outline of his biologicocosmic terms: He 
is the universe’s helpless captive, kept to fall into nameless possi-
bilities. 

The result of these frantic ruminations enabled by our large brains is what 
Zapffe described as a “feeling of cosmic panic.” In search of relief, we employ 
various “mode[s] of protection” like distraction, whereby “one limits attention 
to the critical bounds by constantly enthralling it with impressions,” and sub-
limation, which “is a matter of transformation rather than repression.” But in 
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the end these efforts are futile, and the torment of existence persists. This will 
continue to be the case, Zapffe declared, until there appears a “last Messiah 
… who, as the first of all, has dared strip his soul naked and submit it alive to 
the outmost thought of the lineage, the very idea of doom. A man who has 
fathomed life and its cosmic ground, and whose pain is the Earth’s collective 
pain.” While mobs will call for his execution, the last Messiah’s message will 
reverberate around the world “for the first and last time” that: 

The life of the worlds is a roaring river, but Earth’s is a pond and 
a backwater. 

The sign of doom is written on your brows—how long will ye 
kick against the pin-pricks? 

But there is one conquest and one crown, one redemption and 
one solution. 

Know yourselves—be infertile and let the earth be silent after ye. 

On this view, the only solution is to stop procreating, thereby bringing about 
the eventual extinction of humanity—silence. As the translator of Zapffe’s 
work Gisle Tangenes described the idea in a Philosophy Now article, 

though extinction by agreement is not a terribly likely scenario, 
that is no more than an empirical fact of public opinion; in prin-
ciple, all it would require is a global consensus to reproduce be-
low replacement rates, and in a few generations, the likening of 
humankind would “not be the stars or the ocean sand, but a riv-
er dwindling to nothing in the great drought.” 

DAVID BENATAR 

 Whereas Zapffe justified his anti-natalism by pointing to the immense 
suffering in the world, Benatar—the other philosopher who most clearly em-
bodies the anti-natalist view—has argued that there are more fundamental 
reasons for believing that procreation constitutes a moral wrong without ex-
ception. In his 2006 book Better Never to Have Been, Benatar proposed the 
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following argument: first, observe that existence involves both pleasures and 
pains whereas non-existence involves neither. Now consider what this entails. 
On the one hand, the presence of pleasures in life is good, while the presence 
of pains in life is bad. On the other hand, the absence of pleasures because 
one does not exist is not bad, since if there is no one deprived of life’s plea-
sures, then no one is harmed by not existing. Meanwhile, the absence of pains 
because one does not exist is good, since a world with fewer pains in total is 
clearly better than one with more. It follows from this “harm-benefit asym-
metry” that existence entails a good and bad situation, while non-existence 
entails a good and not bad situation, and since a good/not bad situation is al-
ways better than a good/bad situation, bringing someone into existence is al-
ways a net negative, and hence always immoral. 
 This is the first of three arguments that Benatar put forward, and it 
strikes me as rather powerful. The second is empirical rather than philosoph-
ical, and more or less updates the observations made by earlier thinkers like 
Schopenhauer, Hartmann, and Zapffe. For example, consider all the people 
who have died so far in human history—roughly 100 billion, as mentioned in 
our chapter 6 discussion of the Doomsday Argument. This is an ex-
traordinary, inscrutable number of people lost forever due to death-causes 
like murders, suicides, genocides, wars, gunshots, stabbings, strangulations, 
trips over cliffs, slips in the shower, brain tumors, dementia, poisoning, infec-
tious diseases, aging, cancer, AIDS, COVID-19, Ebola, the yearly flu, and so 
on. More specifically, Benatar offered a litany of calculations according to 
which more than 15 million people have perished in natural disasters over 
the past 1,000 years; ~840 million currently suffer from malnutrition and 
hunger, with roughly 20,000 dying every day from the latter; 133 million 
people may have perished in mass killings prior to the twentieth century; 
~110 million died during the hemoclysmic conflicts of WWI and WWII; and 
diseases both infectious and chronic catapult millions of terrified victims into 
the eternal grave each and every year. But this is only the tip of the iceberg: 
about 689 million people earn $1.90 or less per day, 260 million children are 
unable to attend school, there are already climate refugees who have fled 
their home countries due to extreme weather, and projecting into the future, 
tree of humanity could be pruned back by literally billions of people by the 
end of this century. The amount of misery in the world is absolutely unfath-
omable and may become even greater in the future. To put the point more 
vividly, if the average person reads about 200 words per minute, and if about 
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120 people on Earth die each minute, then the hearts of roughly 210 human 
beings stopped beating while you were busy reading this paragraph, which is 
almost 350 words long. 
 Similarly, Benatar argued that our lives are full of much more suffering 
than we tend to realize due to psychological distortions like the optimism 
bias, habituation, and our tendency to judge life’s goodness in relative rather 
than absolute terms. For example, we might fallaciously conclude that since 
Penelope’s life is better than Chloe’s, Penelope’s life must be good, which of 
course does not follow: both lives could be bad, one being worse than the 
other. Such biases suggest that self-reports of life-quality are unreliable, a 
view supported by a recent pilot study (not mentioned by Benatar) that was 
conducted at a university in Germany. This involved sending randomly timed 
messages to a group of advanced philosophy students that asked: “Would you 
like to relive the very last conscious moment in this life?” In other words, is 
whatever you happen to be feeling/thinking just now when you receive the 
message worth experiencing again before you die? Amazingly, despite the 
fact that people typically claim, often vehemently, that their lives are on bal-
ance good, “only a little over 28 percent of life moments were ranked as posi-
tive, while just below 72 per cent were considered not worth reliving,” to 
quote the German philosopher Thomas Metzinger. This of course makes 
sense from an evolutionary perspective: if an organism believes that its life is 
not worth living, then it is less likely to pass along its genes to the next gener-
ation; thus, insofar as tendencies to believe are heritable, the population as a 
whole will become crowded with individuals who tend to consider their lives 
worth living, even if their lives on balance contain more pain than pleasure. 

EXTINCTION AS A PHILANTHROPIC CAUSE 

 Benatar has referred to these philosophical and empirical arguments as 
philanthropic reasons not to have children, since “to argue against the inflic-
tion of harm arises from concern for, not dislike of, those who would be 
harmed.” They “may seem like an odd kind of philanthropy,” he added, “one 
that if acted upon, would lead to the end of all anthropos. It is, however, the 
most effective way of preventing suffering. Not creating a person absolutely 
guarantees that the potential person will not suffer—because that person will 
not exist.” Indeed, Benatar argued that we should positively welcome our ex-
tinction—that it would “be better if humans … became extinct.” Or as he put 
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it elsewhere, “my answer to the question ‘How many people should there be?’ 
is ‘zero.’ That is to say, I do not think that there should ever have been any 
people. Given that there have been people, I do not think that there should be 
any more.” This led him to distinguish between two types of extinction, 
which he labeled “dying-extinction” and “killing-extinction.” The first in-
volves the dying off of humanity as a result of the choice not to procreate, 
while the second involves being killed off, which could happen as a result of 
catastrophes like nuclear conflict or an asteroid collision. The annihilation of 
humanity because of natural causes would be regrettable because it would cut 
short the lives of those around at the time, he argued, which is bad because it 
would cause physical and psychological harm, frustrate our desires, and so 
on. If this were caused by intentional human action—for example, in accor-
dance with pro-mortalism—the actions of those responsible would be “trou-
bling for all the reasons that killing is troubling.” However, the voluntary re-
fusal to procreate would bring about the desirable outcome of being extinct 
through a morally acceptable process of going extinct. 

MISANTHROPY 

 While the main subject of Benatar’s discussion is the elimination of 
humanity through a dying-extinction, the harm-benefit asymmetry applies 
just as well to sentient life in general: it would be better if procreation were to 
cease throughout the biosphere, although Benatar does not explore how this 
might be achieved. The way not to address this problem of suffering beyond 
the human species is by engaging in activities that will doom other species to 
extinction, as is now occurring at a rapid pace on a global scale due to the de-
struction of habitats, pollution of the oceans, burning of fossil fuels, and so 
on. Hence, Benatar supplemented his two philanthropic arguments for our 
extinction humanity with an additional misanthropic argument, which “rests 
on the indisputable premiss that humans cause colossal amounts of suffer-
ing—both for humans and for non-human animals.” As Benatar explained: 

Each year, humans inflict suffering on billions of animals that 
are reared and killed for food and other commodities or used in 
scientific research. Then there is the suffering inflicted on those 
animals whose habitat is destroyed by encroaching humans, the 
suffering caused to animals by pollution and other environmen-
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tal degradation, and the gratuitous suffering inflicted out of pure 
malice. … Although there are many non-human species—espe-
cially carnivores—that also cause a lot of suffering, humans have 
the unfortunate distinction of being the most destructive and 
harmful species on earth. The amount of suffering in the world 
could be radically reduced if there were no more humans. 

MAY WE LIVE LONG AND DIE OUT 

 In fact, the profoundly harmful impact of human actions on the natur-
al world leads to an alternative interpretation of the don’t-have-kids doctrine 
called ecological anti-natalism rather than philosophical anti-natalism. For ex-
ample, the Voluntary Human Extinction Movement, or VHEMT (pro-
nounced “vehement”), that was “founded” by the environmentalist Les U. 
Knight, advocates for “phasing out the human species by voluntarily ceasing 
to breed.” The reason is that “the human race has shown itself to be a greedy, 
amoral parasite on the once-healthy face of this planet,” resulting in a cat-
astrophic loss of biodiversity around the world and the sixth major mass ex-
tinction in the entire 3.8-billion-year history of life on Earth. As the envi-
ronmental studies professor Jennifer Jacques once described our impact, “not 
since cyanobacteria has a single taxonomic group been so in charge. Humans 
have proven we are capable of seismic influence, of depleting the ozone layer, 
of changing the biology of every continent.” Thus, the movement’s website 
continues: 

As VHEMT Volunteers know, the hopeful alternative to the ex-
tinction of millions of species of plants and animals is the volun-
tary extinction of one species: Homo sapiens … us. 

Each time another one of us decides to not add another one of 
us to the burgeoning billions already squatting on this ravaged 
planet, another ray of hope shines through the gloom. 

When every human chooses to stop breeding, Earth’s biosphere 
will be allowed to return to its former glory, and all remaining 
creatures will be free to live, die, evolve … , and will perhaps 
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pass away, as so many of Nature’s “experiments” have done 
throughout the eons. 

The philosophy of VHEMT is based on a philosophical persuasion called 
deep ecology, a term coined in 1973 by the Norwegian philosopher Arne 
Naess, who happened to be friends with Zapffe. Whereas what Naess called 
shallow ecology cares about the environment only because of its instrumental 
usefulness to human beings—as he wrote, it is concerned with “the health 
and affluence of people in the developed countries”—deep ecology embraces 
the view that all living creatures have value in their own right—that is, in-
strumental or final value—an idea that deep ecologists refer to as biospheric 
egalitarianism. Hence, if all creatures are valuable as ends in and of them-
selves, and if the actions of a particular species threaten the well-being and 
survival of many other species, then it would clearly be best if that particular 
species were to disappear for the greater good of the biosphere. It follows 
that, for ethical reasons, humanity should do the Gaian system a favor by 
bringing about our extinction in one way or another. 

SUICIDE AND OMNICIDE 

 But the VHEMT movement is realistic about the attainment of its goal: 
people around the world are not going to stop having children—a view also 
shared by Benatar, who concluded his book by affirming that “it is unlikely 
that many people will take to heart the conclusion that coming into existence 
is always a harm. It is even less likely that many people will stop having chil-
dren. By contrast, it is quite likely that my views either will be ignored or will 
be dismissed.” Given the futility of persuading people to remain childless, 
other deep ecologists have gone a step further and explicitly advocated that 
people actually commit suicide. In contrast to VHEMT’s slogan of “May we 
live long and die out,” a group called The Church of Euthanasia’s has adopted 
the more abrasive “Save the Planet, Kill Yourself.” This group was co-founded 
by the musician and software developer Chris Korda in 1992. Its central 
commandment is “Thou Shalt Not Procreate,” and the four main principles of 
the Church are “Suicide, Abortion, Cannibalism, and Sodomy”—the last of 
which ensures that new people do not come into existence, while the third “is 
only required for those who insist on eating flesh, and is strictly limited to 
consumption of the already dead.” 
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 Yet even more extreme ideologies have called for the involuntary an-
nihilation of human life—omnicide—which brings us into the morally trou-
bling realm of pro-mortalism. For example, the Gaia Liberation Front, which 
is headquartered in Toronto, Canada, states that “our mission is the total lib-
eration of the Earth, which can be accomplished only through the extinction 
of the Humans as a species.” This is predicated on the idea that “the Humans 
evolved on the Earth, but are no longer of the Earth. Having become alienat-
ed from the Earth, they must be regarded as an alien species.” The anony-
mous authors add that “the evidence is overwhelming that the Humans are 
programmed to kill the Earth. This programming is not only cultural, but 
probably also genetic since the major technologies Humans use for this pur-
pose, from agriculture and metallurgy to writing and mathematics, have all 
been invented independently more than once.” And “in any case, every Hu-
man now carries the seeds of terracide. If any Humans survive, they may 
start the whole thing over again. Our policy is to take no chances.” 
 How might the Gaia Liberation Front achieve its omnicidal goals? In 
its “Statement of Purpose (A Modest Proposal)”—no doubt a reference to 
Jonathan Swift’s 1729 satirical essay “A Modest Proposal,” which suggests that 
Irish people in poverty should sell their children for money—the group as-
serts that humanity is an “alien species,” “virus,” or “cancer” that must be ex-
cised from the planet. Unfortunately, they say, doing this through nuclear war 
would result in too much collateral damage, mass sterilization would be too 
slow, and suicide is logistically impracticable. Yet bioengineering offers “the 
specific technology for doing the job right—and it’s something that could be 
done by just one person with the necessary expertise and access to the neces-
sary equipment.” Furthermore, 

genetically engineered viruses … have the advantage of attack-
ing only the target species. To complicate the search for a cure 
or a vaccine, and as insurance against the possibility that some 
Humans might be immune to a particular virus, several differ-
ent viruses could be released (with provision being made for the 
release of a second round after the generals and the politicians 
had come out of their shelters). 

This actually echoed an earlier statement made by someone in the Earth 
First! Journal, who published under the pseudonym “Miss Anthropy.” As the 
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anonymous author wrote, “contributions are urgently solicited for scientific 
research on a species specific virus that will eliminate Homo shiticus from 
the planet. Only an absolutely species specific virus should be set loose. … 
Remember, Equal Rights for All Other Species.” The Gaia Liberation Front 
statement is also reminiscent of ideas articulated by a radical deep-ecologist 
named Pete, as documented in an “e-sermon” composed by Korda, although 
Pete disagrees with the Gaia Liberation Front’s pragmatic opposition to mass 
involuntary sterilization. In Pete’s words: 

It becomes more and more clear to me every day that mass ster-
ilization is the only answer to our environmental problems. … 
I’m ready to hop in a B-52 with a payload of genetically-tai-
lored-virus smart-bombs, enough to sterilize 99% of the world's 
population in one trans-globe flight. Someone need only invent 
the hardware, train me, and present me with the opportunity. 
Maybe in 10 years it will be possible. 

Incidentally, the Church’s website also includes an interview between Les U. 
Knight and a self-described “spokesorganism” from the Gaia Liberation 
Front named Geophilus (Earth-lover), which contrasts the methods by which 
VHEMT and the Gaia Liberation Front hope to achieve the goal of human 
extinction. To quote the exchange at length: 

Les: How does the GLF [the Gaia Liberation Front] differ from 
the Voluntary Human Extinction Movement? 
Geophilus: While we support all voluntary efforts to make the 
Humans extinct, we do not exclude the involuntary route. At the 
rate that the Humans are killing the earth—and for all we know 
she may have already passed the point of no return—a decision 
to not reproduce, by itself, even if adopted immediately by every 
Human … would be just too damn slow. 
Les: What involuntary methods do you have in mind? 
Geophilus: We support, for example, involuntary sterilization, 
but we would also welcome the escape of any new anti-Human 
viruses—such as the airborne version of AIDS that might result 
from AIDS research on mice. 
Les: What about wars? 
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Geophilus: In the war of the Humans against the Earth—the 
only war we’re concerned about—we take the side of the Earth, 
so we have no problem in principle with the Humans reducing 
their numbers by killing one another. It’s an inefficient way of 
making the Humans extinct—every quarter of a million Hu-
mans killed represents only one day’s growth of the Human 
population—but every little bit helps. Our only concern is that, 
in the process, the Humans do a lot of collateral damage to non-
Human life, so we want them to confine themselves to hand-to-
hand combat or, better yet, to the use of biological agents that 
kill only Humans. 
Les: In practice, wouldn’t involuntary human extinction take the 
form of genocide? 
Geophilus: Well, sure, it might. … The taboo against genocide 
helps to protect the Humans from one another, so it’s a good 
thing for them, but as soon as you stop seeing things from a 
Human point of view and adopt the viewpoint of the Earth—
and it helps here to see Humans as having become a hostile alien 
species—things look rather different. … 
Les: So, why don’t you just commit suicide? 
Geophilus: If I merely believed in Human extinction, then of 
course, you’d be right. But, in my judgment, the good I’m doing 
by promoting the idea of Human extinction outweighs the harm 
I’m doing by staying alive. 

END ALL SUFFERING 

 Environmental extremists, however, are not the only pro-mortalists in 
the world. For example, some ideologies shift the focus from biospheric egal-
itarianism—that all species have value in themselves—to the moral issue of 
suffering in the human and natural worlds. A case in point is the End All Suf-
fering movement, whose website (www.onlyonesolution.net) dates back to 
2010, and from what I can tell the group is active today. They begin with the 
(true) observation that our world is saturated with suffering of all kinds, 
some of this inflicted by humans, the rest resulting from natural processes in 
the Darwinian theater of merciless competition. As they put the point, 
“everything in this world is rotten from the roots.” Consequently, their ex-
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press aim is to bring this nightmare to an end not by convincing people to be 
childless but through the intentional murder of every human on the planet. 
Although many people may find this appalling prima facie, they—mostly 
former activists for Animal Liberation, a movement initiated by Peter Singer 
in 1975—note that “even the most caring and compassionate, non-speciesist 
humans on this planet are bound to participate in a violent system, systemat-
ically hurting beings they wholeheartedly believe they mustn’t hurt. Causing 
suffering is inevitable. There is no nonviolent option in this world.” While the 
extinction of humanity will not solve the problem of wild-animal suffering, it 
will at least remove the species responsible for climate change, global biodi-
versity loss, the sixth mass extinction, factory farming, poaching, overfishing, 
coral bleaching, and so on. To quote the “About Us” section of their website, 

many activists wish for humans to go extinct. Many activists say 
they would press [a doomsday] button when asked the hypo-
thetical question. But unfortunately very few are willing to dedi-
cate their lives to create such a button. Very few are willing to 
stop focusing on their tiny spot of influence, to stop looking for 
ways to make a few more vegans and start looking for ways to 
stop all of the oppressors from causing all of the suffering. 

Hence, the primary aim of the End All Suffering movement, they write, “is to 
turn this hypothetical abstract wish into an actual ideology and goal. Our vi-
sion is to form a conceptual, philosophical, and substantial practical activist 
agenda [that] doesn’t passively long for a ‘doomsday’ event, but looks for 
ways to actively bring it [about].” How could this be achieved? As with the 
Gaia Liberation Front and Miss Anthropy above, they identify the use of ge-
netic engineering techniques to synthesize a designer pathogen as one possi-
bility, although they also mention alternatives like geoengineering (which 
could affect most or all lifeforms, not just humans). Interestingly, they never 
discuss the possibility of weaponizing a particle accelerator to nucleate a vac-
uum bubble that could destroy, at the speed of light, not just all sentient life 
but the entire visible universe. I have no doubt, incidentally, that Hartmann 
would have been elated to discover that this has become a theoretical possi-
bility according to the best current physics, assuming that the universe is, in 
fact, in a false vacuum state. 
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NEGATIVE UTILITARIANISM 

 All of these claims are ultimately based on an ethical theory called 
negative utilitarianism. Whereas classical utilitarians like Jeremy Bentham 
and Henry Sidgwick counted both pains and pleasures (where the value of a 
consequence is calculated by subtracting one from the other), negative utili-
tarians maintain that the rightness or wrongness of an act depends either 
mostly or entirely on the suffering it produces. Hence, an act is morally right 
if and only if it minimizes suffering more than any other available act, inde-
pendent of the pleasure any of those acts might create. To borrow a line from 
Hartmann, the goal “is not the greatest possible happiness, but the least pos-
sible unhappiness.” But if what matters morally is mostly, or only, the elimi-
nation of suffering in the world, and if there can be no suffering without con-
scious beings to suffer, then one should strive to eliminate all conscious be-
ings. Hence, the philosopher R. N. Smart—the younger brother of J. J. C. 
Smart—argued that negative utilitarianism is fundamentally flawed in a 1958 
paper because it implies that we should become what he called a “benevolent 
world-exploder.” In his words, abbreviating negative utilitarianism as “NU,” 

suppose that a ruler controls a weapon capable of instantly and 
painlessly destroying the human race. Now it is empirically cer-
tain that there would be some suffering before all those alive on 
any proposed destruction day were to die in the natural course 
of events. Consequently the use of the weapon is bound to di-
minish suffering, and would be the ruler’s duty on NU grounds. 

This line of reasoning is why John Leslie included negative utilitarianism 
within the category of “risks from philosophy” in The End of the World, as 
mentioned in chapter 6. While the number of people around the world who 
subscribe to negative utilitarianism is relatively small—as Ord has noted, the 
position “is treated as a non-starter in mainstream philosophical circles”—
there are nonetheless some who genuinely accept the conclusion specified by 
Smart. For example, a colleague of mine knew two negative utilitarians while 
he was at university who applied to PhD programs in biology for the purpose 
of learning how to synthesize pathogens and initiate an engineered pandemic 
that could wipe out humanity. The fact that there really are people in the 
world who believe that human extinction would be good and that there is 
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nothing wrong with unilaterally causing our extinction is precisely why 
scholars like Bill Joy, Lord Martin Rees, and others have become so pro-
foundly worried about the growing power and accessibility of dual-use GNR 
technologies. Fingers are looking for a doomsday button, and GNR tech-
nologies are placing them within reach. 
 However, not all negative utilitarians believe that we should attempt to 
“explode” the world. For example, David Pearce, who you may recall co-
founded the World Transhumanist Association with Bostrom, is an outspo-
ken champion of negative utilitarianism. But instead of eliminating suffering 
by eliminating that which can suffer, his abolitionist project aims to develop 
and use “genetic engineering and nanotechnology [to] abolish suffering in all 
sentient life” by replacing the “metabolic pathways of pain and malaise [that] 
evolved only because they once served the fitness of our genes” with “states of 
sublime well-being [that are] destined to become the genetically pre-pro-
grammed norm of mental health.” This foregrounds an interesting parallel 
between Pearce’s view and Hartmann’s view: both are sensitive to the im-
mense suffering the engulfs our planet and advocate for the continued devel-
opment of science and technology, but whereas for Hartmann the goal in-
volves expunging all life in the universe, for Pearce the goal is to reengineer 
all life in the universe so that suffering, distress, pain, frustration, and so on, 
are no longer features of our phenomenological repertoire. 
 In sum, not everyone agrees that our permanent disappearance would 
be regrettable or wrong. Life is indeed replete with suffering, and the human 
species is devastating the only known oasis of life in the cosmos. Further-
more, there are reasons for believing that procreation is morally wrong, and 
hence that we should let the human population dwindle to zero by refusing 
to have children. There is a dark side to our continued survival. Allow me to 
close with a poetic passage from a 1973 book titled The Trouble with Being 
Born, written by the brilliant Romanian-French philosophical pessimist Emil 
Cioran: 

We do not rush toward death, we flee the catastrophe of birth, 
survivors struggling to forget it. Fear of death is merely the pro-
jection into the future of a fear which dates back to our first 
moment of life. … We are reluctant, of course, to treat birth as a 
scourge: has it not been inculcated as the sovereign good—have 
we not been told that the worst came at the end, not at the out-
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set of our lives? Yet evil, the real evil, is behind, not ahead of us. 
What escaped Jesus did not escape Buddha: “If three things did 
not exist in the world, O disciples, the Perfect One would not 
appear in the world …” And ahead of old age and death he 
places the fact of birth, source of every infinity, every disaster. 

SUMMARY 

 Before moving on to the final chapter, which will examine how the 
idea of human extinction could further evolve in the future, let’s once again 
take stock of the winding story outlined above. The primary focus of Part II 
has been the origins and evolution of thinking about the ethical and value-
theory implications of our permanent disappearance from the world. 
Throughout Western history—specifically, during the historical periods cor-
responding to the first two existential moods—a handful of philosophers 
contemplated the meaning or significance of human extinction. Immanuel 
Kant, for example, claimed that a universe without us would be a “mere 
wasteland,” while Eduard von Hartmann delineated a diachronic interpreta-
tion of philosophical pessimism according to which the future of intelligent 
life is the annihilation of existence itself. Shortly afterwards, Henry Sidgwick 
argued that effectuating our extinction by refusing to procreate—as Arthur 
Schopenhauer suggested would occur if people thought rationally about 
bringing someone into the world—would constitute the worst crime imagin-
able. But it was not until the postwar era, and hence the new existential mood 
ignited by the threat of an imminent anthropogenic apocalypse, that scholars 
began to seriously examine the moral and evaluative issues arising from the 
possibility of our extinction. Among the very first to offer sustained medita-
tions on the topic was Hannah Arendt and—especially—Günther Anders, 
the latter of whom declared that human extinction poses a genuinely novel 
set of problems unlike anything previously examined by moral philosophy in 
the West. Causing or allowing our extinction would not be just another act 
within the moral theater, but the complete demolition of that theater itself; it 
would entail the “second death” of those already gone. This basic insight was 
later articulated, perhaps without any knowledge of Anders’ work, by schol-
ars like Hilbrand Groenewold and Hans Jonas, both of whom claimed that 
the novel capacity of human beings to affect the entire globe in ways that 
could be irreversible requires a new ethical framework—one that goes be-
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yond those since Aristotle that have focused almost entirely on human affairs 
within an interpersonal context. 
 Yet despite these calls for a new way of thinking, the topic of what I am 
calling Existential Ethics remained almost entirely neglected until the early 
1980s, when notables like Jonathan Glover, Jonathan Schell, Carl Sagan, and 
Derek Parfit began to address the issue head-on. Parfit, for example, famously 
claimed that the difference between near-extinction and extinction is huge, 
and Schell made the case that our extinction involves a hidden loss that is not 
only separate and distinct from the loss of everyone alive at the time, but far 
worse than billions of individual deaths. The reason, he contended, is that the 
cancellation of all future generations would expunge the common world 
upon which everything that matters to us is contingent—from vicarious im-
mortality to the large-scale, collaborative, multi-generational projects of sci-
ence, the arts, and morality (to borrow Parfit’s list). But as Parfit noted, ex-
tinction would also preclude the realization of potentially huge amounts of 
value, which would be immensely bad from the Sidgwickian perspective of 
the universe. There was also a growing awareness that, as J. J. C. Smart ob-
served in 1984, humanity could over “millions of years” evolve “into yet 
higher and more wonderful forms of life,” which constitutes yet another rea-
son for seeing our extinction as a tragedy. This was the first wave of thinking 
about the topic, initiated by Anders and Arendt, and later taken up almost 
entirely by philosophers with utilitarian leanings (Glover, Parfit, Smart, and 
so on). 
 The second wave began in the early aughts, shortly after the fourth and 
most recent shift in existential mood, and was most notably associated with 
Nick Bostrom’s 2002 paper on existential risk in the Journal of Transhuman-
ism. This, along with subsequent papers of his, established a cohesive re-
search program that combined the ideas above with an explicitly utopian-
transhumanist vision of the future, on the one hand, and the quantitative 
conclusions from physical eschatology about the future evolution of the cos-
mos, on the other. He consequently envisaged a future paradise in which tril-
lions and trillions (and trillions) of radically enhanced posthumans populate 
our future light cone, the vast majority of whom may very well reside in 
high-resolution simulations running on exoplanetary material converted into 
computronium and powered by Dyson swarms designed to extract as much 
thermonuclear energy from burning solar bodies as possible. If all or most of 
these posthumans were to have net-positive lives, then the total amount of 
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intrinsic value that our descendants realize by exploiting every last drop of 
our cosmic endowment of negentropy could be astronomically huge, which 
from the cosmic vantage point would be extremely good. Since what we ought 
to do depends entirely on what is good, according to utilitarianism, it follows 
that we must do everything we possibly can to ensure that this astronomical 
amount of value comes into existence. 
 Hence, there arose the claim—present but underdeveloped in Schell—
that absolutely nothing matters more than avoiding our extinction. But 
Bostrom went beyond even this: the obvious fact is that human extinction is 
just one of many possible ways that we could fail to realize such value. This 
led Bostrom to define an existential risk as, essentially, any event that would 
prevent the attainment of technological maturity, a possible future configura-
tion in which we have fully subjugated nature and maximized economic pro-
ductivity to the physical limits, both of which are necessary to ensure the 
complete exploitation of our negentropy endowment for the purpose of value 
maximization. It is this cluster of ideas that lies at the heart of longtermism, 
the research paradigm that dominates contemporary work within Existential 
Risk Studies. On this account, as longtermists like Bostrom, Toby Ord, Nick 
Beckstead, Benjamin Todd, and others will aver, there is nothing of greater 
impersonal importance in the moral universe than mitigating existential risk 
in our actual physical universe. This task should constitute our top four global 
priorities, the fifth being to colonize space as soon as possible, since every 
second of delayed colonization entails the loss of huge quantities of potential 
value. 
 Over just the past few years, then, a third wave of thinking about hu-
man extinction has begun to emerge whose central characteristic is the rejec-
tion of the utilitarian perspective so prevalent among existential risk scholars. 
For example, Elizabeth Finneron-Burns has made the case that causing or al-
lowing human extinction would be unambiguously wrong on a contractualist 
theory of ethics, with the exception of extinction scenarios in which the 
process of going extinct is genuinely voluntary. Contractualism also has noth-
ing to say about scenarios in which humanity dies out because of natural 
forces beyond our control; if there is no moral agent responsible for the out-
come, then it places the event outside the realm of morality. Others have 
elaborated the idea that we have responsibilities to past people, and that fail-
ing to fulfill these responsibilities can make past sacrifices less worthwhile. 
Recent studies on the Fermi paradox have also reinforced the idea, touched 
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upon briefly by Schell, that our survival matters even more because we may 
be the only intelligent creatures in the entire visible universe. 
 Of particular note is a 2018 book by Samuel Scheffler in which he de-
veloped a sophisticated account of how the anticipated loss of the common 
world (although he did not use that term) in the near future could severely 
damage the meaningfulness or value of our lives today. This aimed to go be-
yond the question of what our moral obligations to future people are, the 
primary topic of most earlier discussions of human extinction and intergen-
erational justice following John Rawls. Instead, Scheffler argued that we have 
a much richer set of evaluative resources for claiming that the uninterrupted 
succession of the generations into the indefinite future under conditions 
more rather than less conducive to flourishing matters—or at least should 
matter—greatly to us. Borrowing from some of Scheffler’s claims about what 
it means to value something, Johann Frick argued in 2017 that if humanity 
itself has final value, this gives us reason to try to preserve its existence (rather 
than promoting the number of instances of human beings in the world, as per 
utilitarianism). 
 Another important feature of this third wave—one that has arisen in 
just the past year—is a critique of the underlying assumptions, perspectives, 
and biases that suffuse the broadly defined project of studying the implica-
tions of human extinction. According to Audra Mitchell and Aadita Chaud-
hury, there is a distinct and troubling tendency for Western scholars who 
work on existential risks, the large majority of whom are white, male, afflu-
ent, neoliberal-friendly, technocratic, and so on, to conflate the end of the 
world with the end of whiteness. This manifests itself—although no doubt un-
intentionally—in publications by Bostrom, Robin Hanson, Finneron-Burns, 
Scheffler, and Beckstead, the latter of whom argued that since shaping the far 
future is overwhelmingly important, and since people in rich countries are in 
a better position to shape the far future than people in poor countries, the 
lives of people in rich countries are more worth saving than the lives of peo-
ple in poor countries. (The conflation of whiteness with the world is also 
prominent in many of my own books and articles, I should add; I am guilty 
of an uncritical narrow-mindedness as well.) Mitchell and Chaudhury thus 
call for a more inclusive approach to thinking about the future of humanity 
that takes seriously the many BIPOC futurisms that are, as such, not Euro-
centric, androcentric, and built around the rapacious exploitation of the nat-
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ural environment encouraged by the reigning neoliberal and consumeristic 
paradigms within Western economies. 
 This being said, the third wave has also included a pro-extinction 
strain of thinking most notably associated with the anti-natalism of David 
Benatar. In his 2006 book on the topic, he put forward a powerful philosoph-
ical argument for why having children is always and necessarily a net harm, 
and concluded that the best outcome for humanity would be our permanent 
disappearance through what he called a dying-extinction. This has led to a 
sizable literature on the issue from philosophers over the past decade and a 
half, as well as a cultural movement of anti-natalism fueled in part by the 
worsening climate crisis—exemplified by the BirthStrike movement. Yet the 
idea that causing or allowing human extinction would be the morally right 
thing to do, either voluntarily (anti-natalism) or involuntarily (pro-mortal-
ism), has a longish history going back at least to Schopenhauer. Hence, the 
present chapter has traced the development of thinking about why our ab-
sence from the universe would be desirable, and how this might be achieved. 
For Hartmann, humanity must continue to develop its consciousness until it 
realizes that the only solution to life’s terribleness is the elimination of all life 
in the universe; meanwhile, environmentalists like Les U. Knight, Chris Kor-
da, and the anonymous activists behind the Gaia Liberation Front have de-
fended different methods of extinction to save the biosphere from Homo 
shiticus. This led us to a brief discussion of the End All Suffering movement, 
which appears to be active today and whose website is cluttered with 
thought-provoking arguments for why a pro-mortalist stance may in fact be 
justified. As discussed above, the current existential mood has been intimate-
ly shaped by the fact that GNR technologies are not only dually usable, but 
becoming exponentially more powerful and accessible to small groups and 
even single individuals. This fact makes the existence of omnicidal agents in 
the world—those with a death wish for humanity—suddenly extremely rele-
vant. It could very well be the case that humanity perishes because of the ac-
tions of one or a few people sitting in front of a computer in their basements 
or tinkering with CRISPR-Cas9 in a home-built laboratory. 
 Let’s now turn to the final task of this book: thinking about the possi-
ble future of the idea of human extinction. This concept only recently came 
into view, but if the account of Part I is accurate, it may just as quickly disap-
pear. 
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CHAPTER 11: LOOKING FORWARD TO THE FUTURE 

What is Tragedy in Utopia? It is tragedy enough when Mr. Snowman melts in 
the spring.—Nick Bostrom 

Apocalypse thinking is, by nature, totalistic.—Richard Landes 

It’s not dark yet, but it’s getting there.—Bob Dylan 

KNOW THY SPECIES! 

 Throughout human history, people have searched for the meaning of 
life, and many have claimed to find it through divine revelation, in the sacred 
texts of a religion, or by way of philosophical rumination. Our minds crave a 
metanarrative that fits all the pieces of the existential jigsaw together, en-
abling us to make sense of the great mystery of why there is something rather 
than nothing. Yet within a naturalistic worldview, there is no metanarrative 
to be found—no transcendent purpose above and beyond whatever purpose, 
value, and meaning we give the human enterprise. Nonetheless, there may be 
a pragmatic argument for telling ourselves that a higher purpose exists, that 
we have a mission in life as individuals and a collective whole. What might 
this mission be? The mythological tale could perhaps go as follows: our mis-
sion, our purpose, our raison d’etre is to discover the mortality of our species
—we, Homo sapiens, are vulnerable to dying out no less than the dodo and 
dinosaurs were. In realizing this, we have become the only species on Earth 
that is aware of its own possible disappearance. That is to say, although there 
is evidence that other creatures are capable of mourning their dead, including 
elephants, dolphins, chimpanzees, and magpies, no other mind has the cog-
nitive capacities necessary to picture the biological kind to which it belongs 
completely extinct. 
 The ultimate question, then, is what to do with this traumatic realiza-
tion. Should we (or one of us) commit omnicide? Should we refuse to have 
children? Would the universe be better if it were devoid of consciousness, 
once described by Emil Cioran as “much more than the thorn, it is the dagger 
in the flesh”? Or should we work to ensure our continued, perhaps indefinite 
survival in the universe? Would our individual lives be rendered meaningless 
if extinction were imminent? Do we have a duty to ensure that the currently 
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unfinished business of science, the arts, and morality reach a natural termi-
nus? Are there ethical reasons for prioritizing the reduction of existential risk 
and the colonization of space over all else? Should we take seriously the idea 
that trillions and trillions (and trillions) of hypothetical people could come to 
exist within massive high-resolution computer simulations spread through-
out our future light cone? Our species began in a state of existential igno-
rance in which the very idea of human extinction was self-contradictory and 
oxymoronic. It was simply unthinkable that we could disappear entirely, or if 
entirely then permanently. Today, we accept not only that human extinction 
is metaphysically possible, but that the list of kill mechanisms that precipitate 
our annihilation is rapidly growing. This development of our conceptual re-
sources is an extraordinary accomplishment, one that could perhaps be the 
basis for some mythology of meaning for this otherwise aimless dance in a 
ballroom fated to demolition by entropy. 

EXPLAINING THE PAST, PREDICTING THE FUTURE 

 The basic theoretical framework of the two stories told in Part I and 
Part II is this: on the one hand, the creation and discovery of scientifically 
credible kill mechanisms has been the primary triggering factor behind the 
four shifts in existential mood. On the other hand, the crucial enabling condi-
tion for the existential hermeneutics necessary to accurately interpret the 
dangers facing humanity has been the steady retreat of religious authority. 
With the eschatologies of holy scripture no longer dominating our thoughts 
about the future of humanity, new conceptual spaces opened up for secular 
speculations. Together, these triggering factors and enabling conditions con-
stitute an explanatory hypothesis of why the various shifts in existential 
mood happened when they did rather than at some other moment in history 
(this is what philosophers of science would call the explananda). They also 
make sense of the fact that ruminations about the ethical and value-theory 
implications of our extinction are virtually non-existent within the philo-
sophical literature prior to the 1950s, and rare until the early 1980s when 
there was a small explosion of new ideas about the topic. 
 Yet many hypotheses within science are not just explanatory but pre-
dictive as well. In fact, this was one of the points that H. G. Wells made in his 
extraordinary 1902 talk “The Discovery of the Future” to motivate his claim 
that we need a new field dedicated to studying the future: Futures Studies. In 
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his words, “as a matter of fact prophecy has always been inseparably associat-
ed with the idea of scientific research. … Until a scientific theory yields con-
fident forecasts you know it is unsound and tentative; it is mere theorizing, as 
evanescent as art talk or the phantoms politicians talk about.” The point is 
that insofar as my hypothesis is plausible, it should also enable us to predict 
the future evolution of thinking about our modern, scientific, naturalistic 
concept of human extinction. The sort of prophesy involved here is entirely 
conditional in nature, meaning that the prediction takes the form of “if X is 
the case, then Y will be the case, too.” To make this concrete, the prediction is 
this: first, if we create or discover new categories of kill mechanisms, then yet 
another shift in existential mood could occur. There is no reason whatsoever 
to believe that we have reached the end of this process; entirely new under-
standings of our existential predicament in the cosmos could yet emerge. 
Second, if the trend of religious decline were to reverse and faith-based es-
chatologies were to once again monopolize our thinking about the future, 
then the idea of human extinction could revert back to being seen as unintel-
ligible, like the ideas of married bachelor and circles with pointy corners. 
Hence, it is entirely possible that future people come to believe that human 
extinction is metaphysically impossible, even if they accept that nuclear 
weapons, climate change, GNR technologies, and so on, could initiate a glob-
al catastrophe. 

ARE THERE MORE KILL MECHANISMS TO DISCOVER? 

 So, how probable is it that we will stumble upon a new kill mechanism 
and/or religious belief will become more prevalent? The first part of this 
question is much more difficult to answer than the second. Ultimately, who 
knows? One thing we can say something about is the kind of kill mechanism 
that might fundamentally alter our understanding of humanity’s existential 
predicament. For example, right now the primary concern for many existen-
tial risk scholars is the creation of a machine superintelligence that extermi-
nates humanity not because it is malicious or evil, but because its goal-system 
is misaligned with our “human values,” whatever they are exactly. As Eliezer 
Yudkowsky made the point in a chapter of Global Catastrophic Risk, “the AI 
does not hate you, nor does it love you, but you are made out of atoms which 
it can use for something else,” and since “the AI runs on a different timescale 
than you do … by the time your neurons finish thinking the words ‘I should 
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do something’ you have already lost.” The other most salient worry concerns 
emerging technologies like synthetic biology, biotechnology, nanotechnology, 
and geoengineering, although climate change and nuclear conflict remain 
high up on the list as well. As outlined in detail above, the primary concern 
here is that these technologies are dual-use, extremely powerful, and increas-
ingly accessible. The result is that, since probabilities accumulate over space 
and time, the omnicidal annihilation of humanity becomes virtually certain 
over periods of decades or centuries, as John Sotos calculated in chapter 6. 
Even an incredibly small likelihood of any single person within a population 
of 10 billion successfully destroying humanity adds up to near certainty quite 
quickly. Indeed, my own radical view is that because of this and related con-
siderations, civilization ought to impose draconian moratoriums on entire 
fields of emerging science immediately and for at least the foreseeable future. 
Although this would be a drastic and unprecedented move, and there are se-
rious complications that would need to get ironed out, I believe it to be our 
best chance of surviving the next 100-plus years. 
 But what if there is an entirely novel type of technology that is both 
powerful enough to destroy the world and can be downloaded on your 
smartphone? What if this technology is as inconceivable to us right now as 
jumbo jets would have been to our Neanderthal cousins? If a doomsday but-
ton were readily downloadable by anyone around the world, how long would 
we expect things to last? Consider the following thought from the Stanford 
University political scientist James Fearon: 

a friend of mine, a journalist, quips that we seem to be heading 
in the direction of a world in which every individual has the ca-
pacity to blow up the entire planet by pushing a button on his or 
her cell phone. … How long do you think the world would last if 
five billion individuals each had the capacity to blow the whole 
thing up? No one could plausibly defend an answer of anything 
more than a second. Expected life span would hardly be longer 
if only one million people had these cell-phones, and even if 
there were 10,000 you’d have to think that an eventual global 
holocaust would be pretty likely. Ten thousand is only two mil-
lionths of five billion. 
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Along similar lines, Nick Bostrom likened the development of science and 
technology to reaching into an urn and pulling out balls of various shades 
from white to black. “The balls represent possible ideas, discoveries, techno-
logical inventions,” he wrote in 2019, and 

over the course of history, we have extracted a great many balls
—mostly white (beneficial) but also various shades of gray 
(moderately harmful ones and mixed blessings). … What we 
haven’t extracted, so far, is a black ball: a technology that invari-
ably or by default destroys the civilization that invents it. The 
reason is not that we have been particularly careful or wise in 
our technology policy. We have just been lucky. 

Now imagine that we do extract a black ball. Imagine that someone invents a 
“Destroy Humanity Now!” app that everyone can access. How would this al-
ter the existential mood? I am not entirely sure, but I have no doubt that it 
would. Surely people around the globe would, as Samuel Scheffler argued, 
abandon many of their projects given the high likelihood of annihilation to-
morrow (or later today). Would violence break out? Would billionaires hop 
into their spaceships and fly to Mars right away? Would despair sweep over 
the human species leading many to commit suicide to escape the crushing 
anxiety of existential uncertainty? 
 The same issues arise for other scenarios that are currently imaginable. 
For example, we could uncover extremely strong evidence that we live in a 
computer simulation that is scheduled to get shut down three weeks from to-
day. Perhaps our simulators flash a notification in the sky that reads, “We are 
sorry, but the research group has lost funding, so we will have to terminate 
this simulation.” Or maybe a young genius will discover incontrovertible evi-
dence for the existence of a “meta-law” according to which every 13.8 billion 
years, all the physical laws that govern the universe are replaced by a com-
pletely new set of laws, resulting in everything that exists at the time being 
obliterated. Since the universe is 13.8 billion years old right now, this means 
that such a transformation would loom in the near future. The list could go 
on; the point, however, is that humanity could encounter any number of 
earth-shattering, game-changing, paradigm-shifting discoveries that spawn 
wholly new existential moods. And the triggers could be as unthinkable to us 
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right now as the idea of stones falling from the heavens was to Thomas Jeffer-
son. 

THE PROJECTED DECLINE OF SECULARISM 

 With respect to religion, the fact is that although religion has declined 
in the West, it is very much growing globally. According to a 2015 study by 
the Pew Research Center (PEW), the percentage of “religiously unaffiliated” 
is projected to shrink from 16.4 percent to 13.2 percent by the middle of this 
century. The fastest growing religion will be Islam, reaching about 2.76 bil-
lion adherents by 2050, which will be just shy of Christianity’s expected 2.92 
billion adherents. Hence, more than 60 percent of the world will identify as 
either Christian or Muslim, although nearly nine out of ten will subscribe to 
some religious worldview or another. As Alan Cooperman, director of reli-
gion research at PEW, memorably made the point during a live discussion of 
the study in 2015, “you might think of this in shorthand as the secularizing 
West versus the rapidly growing rest.” As this implies, the main driver of this 
trend is differential birth rates; since children almost always inherit their reli-
gious identities from their parents, regions of the world in which religion is 
prevalent and birth rates are high are pushing this swing of the pendulum 
away from secularism. I call this phenomenon demographic inflation. 
 But the PEW study may be greatly underestimating the extent to which 
the tentacles of religious belief will spread in a global embrace. There are at 
least two interrelated reasons for this. First, we know that environmental 
degradation is going to have all sorts of devastating effects, some of which 
occupy real estate on the front pages of newspapers already. These include 
lethal heatwaves, massive wildfires, megadroughts, coastal flooding, rising 
sea-levels, more frequent hurricanes, melting glaciers and polar ice caps, de-
sertification, famines, food supply disruptions, more infectious disease out-
breaks, global biodiversity loss, species extinctions, mass migrations, eco-
nomic depressions, political instability, and societal upheaval. But when 
viewed through the hermeneutical lens of religious eschatology rather than 
established science, many people will no doubt interpret such disasters as 
confirming the eschatological narratives of their chosen (or, more likely, in-
herited) religion. For example, consider that the Bible identifies earthquakes, 
pestilences, wars, along with “terrors and great signs from heaven” (see “rods 
from god”) as harbingers of the world’s end. There is in fact a protracted his-
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tory of natural and human-caused disasters not only intensifying convictions 
that the end is nigh, but promoting those end-times beliefs more generally 
throughout society. Consider the epidemics that swept across the Roman 
Empire during the second and third centuries CE; these likely played a key 
role in the early explosion of Christianity. As the sociologist of religion Rod-
ney Stark wrote in his book The Rise of Christianity, “had classical society not 
been disrupted and demoralized by these catastrophes, Christianity might 
never have become so dominant a faith.” Similarly, the bizarre weather of the 
1816 Year Without a Summer resulted in packed churches throughout North 
America and Europe, while the so-called “Bologna Prophecy” according to 
which “on the 18th of July a great solar catastrophe is to put an end to the 
world by conflagration,” quoting a late-June article in the London Times, 
gained considerable attention in Europe as well. 
 Hence, environmental degradation in the coming century could very 
well strengthen religious beliefs and further expand the number of adherents 
beyond what PEW’s birthrate extrapolations imply. And of course Christiani-
ty is not the only religion that identifies natural disasters as indicators of the 
apocalypse. Islam, for example, points to natural disasters, senseless conflict 
and massacres, severe trials and tribulations that lead some to wish for death, 
and so on, as “lesser signs” of the Last Hour, followed by “greater signs” like 
the sun rising from the West and the appearance of the Dajjal, or Antichrist. 
Climate change is a threat multiplier and threat intensifier, and consequently 
there is a direct link between sudden, drastic alterations of the natural world 
and the probability war breaking out. In fact, a 2015 study published in the 
Proceedings of the National Academy of Sciences concluded that climate 
change precipitated record-setting droughts in Syria that played an integral 
role in starting the 2011 Syrian civil war. This is not merely an anticipated 
problem; it is one affecting our world right now. 
 The second reason concerns the fact that new technological inventions 
and scientific discoveries have also reinforced apocalyptic expectations in the 
past. Recall from chapter 6 that many Christians after WWII, including 
Ronald Reagan, quickly integrated nuclear weapons into the eschatological 
narratives of the Bible’s prophetic passages. Such weapons were interpreted as 
a clear fulfillment of prophecy. As Spencer Weart noted, “preachers and reli-
gious tracts in the 1950s and 1960s (most but not all of them American) said 
that the Second Coming of Christ would be heralded by nuclear missiles, ful-
filling in plain fact the biblical prophecy of falling stars, scorching heat, rivers 
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of blood, and so forth.” Nuclear weapons were also central to the apocalyptic 
claims of Hal Lindsay and Edgar Whisenant, as well as more recent televan-
gelical apocalypticists like John Hagee, who has had a significant influence on 
conservative political policy in the US. The point is that radical new tech-
nologies could further reinforce end-times convictions, and indeed we saw 
above that some writers have already begun speculating that the Antichrist 
could take the form of a machine superintelligence. One finds a similar 
openness to integrating new innovations into old narratives within Islam. For 
example, the Islamic author Da’ud has contended that advanced technologies 
will play an integral role in enabling the Mahdi, Islam’s end-of-days messian-
ic figure who will pass the torch off to Jesus in a great battle with the Dajjal, 
to achieve his eschatological mission on Earth. As Da’ud wrote in 1997, 

the United States of America will never be able to do anything, 
because the Mahdi will rule the entire world, and the technology 
is the main thing. Most of his miracles that he will accomplish 
will not be divine miracles, but very advanced scientific miracles 
that stupefy the people and make them happy at the same time. 

MAKING MATTERS WORSE 

 So, the combination of environmental degradation and accelerating 
technoscientific development could fertilize religious belief even more, re-
sulting in the idea of human extinction becoming, once again, unintelligible 
given that humanity contains within it the idea that we possess immortal 
souls and are the main characters in God’s eschatological play. This could be 
very bad for several reasons. First, since there is no point studying or trying 
to prevent human extinction if one does not believe that it could occur—and 
indeed a global catastrophe might even be welcomed by some believers, such 
as dispensationalists—the growth of religion could make our extinction 
much more probable by fostering indifference to the issue. Second, if God is 
in control, then we have permission to go on moral holidays—by which I 
mean that we can take breaks from improving and protecting the world by, 
for instance, mitigating climate change, preventing ecological destruction, 
ensuring that dual-use emerging technologies are properly regulated, elimi-
nating nuclear weapons, and so on. Obviating a global catastrophe is not, on 
the religious view, solely our responsibility; God has our backs. Third, there 
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are plenty of historical examples of when eschatological beliefs resulted in 
people no longer taking seriously the mundane tasks necessary for a properly 
functioning society. For example, consider the nineteenth century Millerites, 
who got their name from the American Baptist preacher William Miller. 
They believed that the Second Coming of Christ would happen on October 
22, 1844, and because of this many abandoned their possessions, gave up 
their careers, and left their families to prepare for Christ to “cleanse, purify, 
and take possession” of the earth. As the prophesied date approached, some 
even “failed to plow their fields because the Lord would surely come ‘before 
another winter.’” This belief “grew among others in [the] area so that even if 
they had planted their fields they felt it would be inconsistent with their faith 
to take in their crops.” One story tells of a man who leapt off the roof of his 
barn just before midnight with the expectation of being swept up by God be-
fore hitting the ground. (I do not know whether he survived his injuries.) 
 The point is that climate change, ecological collapse, and so on, could 
quite plausibly—indeed, I would say this is highly probable—lead to wide-
spread convictions that the apocalypse is imminent, which could hugely ex-
acerbate the likelihood of extinction. Even more—and this is a fourth point
—major societal disruptions can trigger what scholars call active apocalyptic 
attitudes, whereby believers see themselves as playing an active role in bring-
ing about the world’s violent dissolution. Once again, history provides an 
abundance of examples; here are just a few: both the US-led Iraq War in 2003 
and the Syrian civil war (which, recall, was catalyzed by climate change) trig-
gered a veritable explosion of Islamic apocalypticism throughout the Middle 
East. In some cases, this took the form of believers picking up a gun and 
fighting, or joining apocalyptic terrorist groups in the region, of which there 
were many. Consider the words of a Shi’ite fighter in Baghdad, as reported by 
Reuters in 2014. The article states that he became convinced that “he was liv-
ing in the era of the Mahdi’s return when the United States and Britain in-
vaded Iraq.” This was “the first sign and then everything else followed.” The 
same article quotes a Sunni jihadist who says that “if you think all these mu-
jahideen came from across the world to fight [the Syrian president Bashar al-
]Assad, you’re mistaken. They are all here as promised by the Prophet. This is 
the war he promised—it is the Grand Battle.” In fact, the Syrian civil war was 
the Petri dish from which the Islamic State (ISIS) emerged, an apocalyptic 
movement par excellence, and hence it is not implausible to impute ISIS’s 
formation to climate change, too. One of the early leaders, Ayyub al-Masri, 
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became convinced by the deadly chaos of the time that, in his words, “the 
Mahdi will come any day,” and consequently he made a number of “strategic 
decisions on an apocalyptic timetable” (which of course backfired). Iraq also 
witnessed the rise of various apocalyptic Shi’ite groups like the revealingly 
named Mahdi Army, which apparently held that “the purpose of the US-led 
invasion was to initiate an apocalyptic war—in this case, to find the Mahdi 
and to kill him.” And the president of Iran from 2005 to 2013, Mahmoud 
Ahmadinejad, seemed to interpret the invasion of Iraq as a sign that the end 
was nigh, even mentioning the Mahdi by name in a speech to the General 
Assembly of the United Nations. 
 All of this is to make the following worried claim: on the one hand, a 
larger percentage of a growing human population will adhere to religious be-
liefs in the future, and on the other hand, religious beliefs could nontrivially 
increase the probability of human extinction. Perhaps most alarming is that, 
according to my own research, there are good reasons to believe that ISIS is a 
mere preview of what is to come; and while ISIS fantasized aloud about 
weaponizing genetic engineering for bioterrorism purposes, groups like them 
in the future will have access to dual-use artifacts that are far more powerful 
and far more accessible than anything the terrorists of the past could imagine. 
This is the collision of the archaic and the neoteric, of ancient belief systems 
and advanced technologies, of religious ends and technological means. As 
Richard Posner wrote in his 2004 book, “the dangers of catastrophe are grow-
ing. One reason is the rise of apocalyptic terrorism. Another, however—be-
cause many of the catastrophic risks are either created or amplified by science 
and technology—is the breakneck pace of scientific and technological ad-
vance.” 

THE DANGERS OF LONGTERMISM 

 Hence, the growth of religion is one reason people who accept a natu-
ralistic worldview and believe that human extinction is possible should be 
pessimistic about the future. But there is a second reason why one might be 
deeply worried about our future: the Bostromian or longtermist ideology it-
self, which I believe could be extremely dangerous if the wrong person were 
to take Bostrom’s ideas about utopia too seriously. I will not give a detailed 
account of this argument here; suffice it to say that history shows over and 
over again that utopian ideologies, especially when combined with a utilitari-
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an mode of moral reasoning, can justified all sorts of horrendous atrocities in 
the name of bringing about the “greater good.”  Consider the following pas126 -
sage from the popular writer Steven Pinker: 

Utopian ideologies invite genocide for two reasons. One is that 
they set up a pernicious utilitarian calculus. In a utopia, every-
one is happy forever, so its moral value is infinite. Most of us 
agree that it is ethically permissible to divert a runaway trolley 
that threatens to kill five people onto a side track where it would 
kill only one. But suppose it were a hundred million lives one 
could save by diverting the trolley, or a billion, or—projecting 
into the indefinite future—infinitely many. How many people 
would it be permissible to sacrifice to attain that infinite good? 
A few million can seem like a pretty good bargain. 

For Bostrom and his longtermist colleagues, the moral value at stake is not 
infinite, but it is astronomical. Now recall Bostrom’s claim that, in the grand 
scheme of things, the worst catastrophes in human history are “mere ripples 
on the surface of the great sea of life” because “they haven’t significantly af-
fected the total amount of human suffering or happiness or determined the 
long-term fate of our species. And elsewhere he wrote that minimizing exis-
tential risk by almost negligible amounts is the moral equivalent of saving lit-
erally billions of actual human lives. This sort of thinking could easily lead 
someone—a Bostromian terrorist, as we could call them—to engage in terri-
ble crimes for the sake of ensuring the realization of a posthuman techno-
utopia as Bostrom imagines it. Indeed, Olle Häggström worried about this 
very scenario in his 2016 book on existential risks. To quote him at length: 

Recall … Bostrom’s conclusion about how reducing the proba-
bility of existential catastrophe by even a minuscule amount can 
be more important than saving the lives of a million [or billion] 
people. While it is hard to find any flaw in his reasoning leading 
up to the conclusion [note that not everyone would agree], and 
while if the discussion remains sufficiently abstract I am in-
clined to accept it as correct, I feel extremely uneasy about the 
prospect that it might become recognized among politicians and 
decision-makers as a guide to policy worth taking literally. It is 
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simply too reminiscent of the old saying “If you want to make an 
omelet, you must be willing to break a few eggs,” which has typi-
cally been used to explain that a bit of genocide or so might be a 
good thing, if it can contribute to the goal of creating a future 
utopia. 

He continued: 

Imagine a situation where the head of the CIA explains to the 
US president that they have credible evidence that somewhere 
in Germany, there is a lunatic who is working on a doomsday 
weapon and intends to use it to wipe out humanity, and that this 
lunatic has a one-in-a-million chance of succeeding. They have 
no further information on the identity or whereabouts of this 
lunatic. If the president has taken Bostrom’s argument to heart, 
and if he knows how to do the arithmetic, he may conclude that 
it is worthwhile conducting a full-scale nuclear assault on Ger-
many to kill every single person within its borders. 

Perhaps the Bostromian can, Häggström suggests, sidestep this conclusion by 
noting that “the annihilation of Germany would be bad for international po-
litical stability and increase existential risk from global nuclear war by more 
than one in a million.” Yet Häggström adds that we should wonder “whether 
we can trust that our world leaders understand [such] points.” Ultimately, he 
simply abandons Bostrom’s view and adopts what ethicists would call an ab-
solutist deontological moral constraint according to which “There are things 
that you simply cannot do, no matter how much future value is at stake!” 
 The problem is that not everyone would follow Häggström’s lead. Not 
everyone would agree that violently murdering a large group of innocent 
people is never okay. A diehard Bostromian might very respond to these con-
cerns by paraphrasing Bostrom’s own words in his seminal 2002 paper: “Well, 
as tragic as this event would be to the Germans immediately affected, in the 
big picture of things—from the perspective of humankind as a whole—it 
wouldn’t significantly affect the total amount of human suffering or happi-
ness or determine the long-term fate of our species. Think about it from the 
big-picture!” The danger here echoes a worry voiced by the philosopher 
Thomas Nagel about utilitarian reasoning in the context of war: “Once the 
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door is opened to calculations of utility and national interest,” he wrote, “the 
usual speculations about the future of freedom, peace, and economic pros-
perity can be brought to bear to ease the consciences of those responsible for 
a certain number of charred babies.” (Hence, Nagel too favors absolutist con-
straints on actions intended to maximize the good.) Yet the Bostromian-
longtermist paradigm pertains not to the “national interest” of states but the 
supposed “moral interest” of the universe itself. Surely the annihilation of 
Germany—a mere ripple on the surface of the great sea of life from the cos-
mic vantage point—would be worth the moral prize of astronomical value. 

ABRUPT TRANSITIONS 

 Although I do not know of any longtermists today who would, if 
asked, condone the destroy-Germany scenario above, the point is that all of 
the ideological tinder is there, just waiting for a spark to ignite it. The spark in 
this metaphor is an individual who takes Bostrom’s views to heart; who be-
comes a “true believer” of longtermism, a quasi-religious belief system whose 
central imperative is the worship of future value. Yet while there are no 
sparks around at the moment, the probability of a spark in the future will 
grow as the longtermist community expands. To quote a journalist writing 
about small-scale cultural movements a little more than a century ago, 

most of these 19th-century utopian experiments were relatively 
harmless because, without large numbers of members, they 
lacked political and economic power. But add those factors, and 
utopian dreamers can turn into dystopian murderers. People act 
on their beliefs, and if you believe that the only thing preventing 
you and/or your family, clan, tribe, race, or religion from … 
achieving heaven on Earth … is someone else or some other 
group, then actions know no bounds. From homicide to geno-
cide, the murder of others in the name of some religious or ide-
ological belief accounts for the high body counts in history’s 
conflicts, from the Crusades, Inquisition, witch crazes, and reli-
gious wars of centuries gone to the religious cults, world wars, 
pogroms, and genocides of the past century.  127
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We should also note the extensive history—once again—of utopian-apoca-
lyptic communities shifting from a passive to an active mode over relatively 
short periods of time, which suggests that something similar could happen 
within the longtermist community. That is to say, some ideologies that began 
as explicitly passive, non-violent, and peaceable have transformed quite 
rapidly into catastrophically violent, aggressive, kill-them-all nightmares. As 
the terrorism scholar Richard Landes observes, 

millennialism is a dynamic phenomenon, and in the course of 
an apocalyptic episode, a movement can literally flip from one 
extreme to the other. Among the classic cases, we find the An-
abaptists who, in the course of their failed millennium at Mün-
ster [in Germany] from 1533-35, went from the most radically 
pacifist and egalitarian of the new “Protestant” groups to a vio-
lent and authoritarian group. 

In fact, one of the most notorious terrorist groups of the past century called 
Aum Shinrikyo began as a peaceful movement awaiting the apocalypse; later, 
it morphed into a terrorist organization that perpetrated the 1995 Tokyo 
subway sarin attack that killed 12 people and temporarily blinded almost 
1,000 others. Many other examples could be adduced. 
 The point is that although the Bostromian or longtermist paradigm 
does not officially advocate for violence right now, this could very well 
change in the future, especially given a situation like the one outlined by 
Häggström. As with the Anabaptists, Aum Shinrikyo, and other groups, 
longtermism shares many of the quintessential features and ideological signa-
tures of a millennialist movement, where millennialism is, to quote Landes, 
the belief that we occupy a “broken, fallen, imperfect, even evil-ridden world 
[that] will be transformed into a perfect world of justice, peace, abundance, 
and mutual love.” For lots of traditional religions, this transformation will 
come about via supernatural forces, but the naturalistic metaphysics underly-
ing the Bostromian or longtermist paradigms precludes this possibility. 
Hence, Bostromism/longtermism is a kind of millennialism according to 
which we are our own saviors, flawed beings tasked by the universe with rad-
ically reengineering themselves and the world to become a sprawling popula-
tion of Homo deus scattered throughout the heavens. The profound dangers 
of this way of thinking, though, remain the same. “What is Guilt in Utopia?,” 
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the anonymous posthuman of Bostrom’s fictional letter asks. “Guilt is our 
knowledge that we could have created Utopia sooner.” 
 Although this is no short book, it has offered only the briefest glimpse 
of the intellectual histories relevant to this topic. Nonetheless, I hope that 
readers will come away with a deeper appreciation of the fascinating evolu-
tion of our contemporary notion of human extinction. The story is not over, 
and its ending is ultimately up to us. May we have the wisdom to do whatever 
we should. 
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AFTERWORD 

In a book whose final proofs I corrected a few months ago, my first sentence is: 
“We are the animals that can both understand and respond to reasons.” It was 

only while preparing this talk that I came to believe that we aren't animals, but 
are the conscious, thinking, controlling parts of these animals. But though my 
book's first sentence is, I now believe, misleading, I would not revise that sen-

tence, but would only add a qualifying note. My sentence is close enough to be-
ing true. We are each part of a human animal, and we make this animal able, 

in a derivative way, to understand and respond to reasons. Outer-We are, in 
that sense, rational animals, because Inner-We are rational persons.—Derek 

Parfit, 2012 

 We: you, me, Phil Torres, Derek Parfit, and anyone else who might be 
reading this book, are not human beings. We are the products of these be-
ings; the persons that they have, though their psychological sophistication, 
grammatical language, limitless imagination and unprecedented social coop-
eration, made out of the living clay of their bodies and brains. This is a truth 
that has been grasped by many people in many ways, from Siddhartha Go-
tama (the Buddha) to Daniel Dennett (author of From Bacteria to Bach and 
Back) and it can be found in phrase and fable around the world and across 
history. I must admit that I sometimes find this truth so utterly bizarre that I 
retain significant cognitive dissonance about it, and yet every time I test this 
belief against its supposed counterexamples, I find that it stands undefeated. 
So, if we are not human beings, why should we care whether our species sur-
vives or not? 

* * * 

 The very oldest fable to come down to us from our deep past tells of a 
Great Person (though the ancients could only conceive of this as Great Man), 
of whom it is said: 

When the Gods created Gilgamesh, they gave him a perfect 
body. Shamesh, the glorious sun, endowed him with beauty, 
Adad, the god of the storm, endowed him with courage, the 
great gods made his beauty perfect, surpassing all others, terri-

330



fying like a great wild bull. Two thirds they made him god, and 
one third man. 

Yet Gilgamesh is, as we might expect, a tyrannical ruler. His subjects lament 
to the god’s of his harsh rule, his arrogance, his disrespect of tradition, his en-
slavement of their sons, and his rape of their daughters. 

So, the goddess conceived an image in her mind, and it was of 
the stuff of Amnu of the firmament. She dipped her hands in 
water and pinched off clay, she let it fall in the wilderness, and 
noble Enkidu was created. There was virtue in him of the god of 
war, of Ninurta himself. His body was rough, he had long hair 
like a woman’s; it waved like the hair of Nisaba, the goddess of 
corn. His body was covered with matted hair like Aamugan’s, 
the god of cattle. He was innocent of mankind; he knew nothing 
of the cultivated land. Enkidu ate grass in the hills with the 
gazelle and lurked with wild beasts at the water-holes; he had joy 
of the water with the herds of wild game. 

These two people are presented as reflections, or shadows. One is a natural 
born ruler who cares nothing for the wellbeing of his people, the other the 
archetypal “savage,” ugly and uncivilized, yet with innate virtue. These two 
archetypes have struggled across the history of human moral and political 
thought. We know them both from thousands of stories and likely feel their 
presence in our own psychic lives and inner thoughts, whether waking or 
dreaming. They are the archetypes that have done more than anything to jus-
tify colonization, slavery, pillage and injustice. Yet, I think it would have been 
as obvious to the original tellers of the tales on which the epic of Gilgamesh 
draws as it is to us now that neither of these men are innately more or less 
human than the other. Indeed, inhuman is probably the most obvious word 
we might use to describe both of them. 
 The story of the epic of Gilgamesh is long and winding, and there are 
many versions of it, so I will not attempt to reconstruct it here. At the heart of 
the tale, for me at least, lies the quest by which Gilgamesh succeeds in recon-
structing himself by combining elements of his innate nature with those he 
acquires from Enkidu, so that by the end he is no longer a tyrant who causes 
his people to lament, but a true person of virtue and a righteous and wise 
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king. Three events mark out this quest. In the first, Gilgamesh and Enkidu 
commit an act of sacrilege by attacking a holy cedar grove and killing the 
demigod who resides there, in order that they might gain fame and renown. 
This leads the gods to decide that one of them must die as punishment and 
Enkidu succumbs to sickness, a dishonorable death that Gilgamesh refuses to 
acknowledge or accept. In the second, Gilgamesh goes in search for immor-
tality, turning away from civilization as Enkidu had, and journeying to the 
land of the dead where he is turned back and told to live well within the con-
fines of his mortal nature: 

When the gods created man, they allotted to him death, but life 
they retained in their own keeping. As for you, Gilgamesh, fill 
your belly with good things; day and night, night and day, dance 
and be merry, feast and rejoice. Let your clothes be fresh, bathe 
yourself in water, cherish the little child that holds your hand, 
and make your wife happy in your embrace; for this too is the 
lot of man. 

In the final episode, Gilgamesh is told the story of The Flood, the never to be 
repeated event in which the Gods decided to destroy all of mankind and 
leave only two survivors. Having lost all hopes of achieving immortality Gil-
gamesh returns to his city of Ur and is overwhelmed by the enduring pres-
ence of its walls and the spenders within. 
 Gilgamesh’s quest is a journey, not just of self-discovery, but of self-
construction, and as such it is a story of humanity itself. Every child has had 
to learn that their actions have consequences, that someday they will die, that 
evil and suffering exist all around us, but that together we can still achieve 
what would be impossible for any of us to do on our own. These are the 
lessons that drive human beings to create personalities, establish identities, 
regulate emotions and fashion purpose and meaning from our actions. No-
body can do such work in a vacuum, but somehow humanity, as a whole, has 
created cultures that turn mere humans into people. Humanity as a whole, 
the great “outer-we” as Parfit puts it, continues to propagate something 
greater than itself, within itself. Millions and billions of “inner-wes” who 
could never exist without us and who come into being, make choices, and 
live purposeful and directed lives (though sadly all too often lives of avoid-
able suffering, alienation, ignorance and frustration). We do not know, how 

332



could we ever know, how this comes to be. Yet it has, and it is forms complex 
and adaptive system that shows remarkable resilience and ingenuity. As far as 
we know, it is the only instance of the universe waking up to itself, and until 
we know for sure that it is not, I hold that it must be the most beautiful and 
precious thing we could ever conceive of. This then, is the species we hope to 
save. 

* * * 

 While it genuinely is the oldest fable to have passed down to us 
through the generations, the story of Gilgamesh stands at the head of a cul-
tural trajectory that is far from universal. This passes along a supposed lin-
eage from the Mesopotamians to the Egyptians, Israelites, Greeks, Romans, 
Christians and finally the ethnically diverse but culturally self-defining group 
of people who call themselves white. This cultural and intellectual lineage is 
so familiar to us that it is actually hard for many of us to think of it as repre-
senting anything other than the history of “civilization” or even “the world,” 
and it is notable that Torres book traces the history of thinking about human 
extinction along this well-trodden path. I do not point this out to criticize the 
remarkable achievement of this book, as I will shortly set out I think that it 
has produced something genuinely remarkable. However, I do think it is 
worth stopping to reflect on why this particular view of history has managed 
to earn its reputation for being representative of the entire world (even if the 
existence of other peoples is generally acknowledged, at least in the foot-
notes). 
 One of the things that this cultural lineage has going for it is that it has 
consistently rejected the very notion of a universal humanity, preferring to 
establish a common humanity of insiders defined precisely in opposition to 
an outside group (as if Gilgamesh existed only because of Enkidu). Thus, the 
Israelites defined themselves to an almost fanatical extent as “not gentiles” 
(for most of their history either prohibiting, or at least discouraging, conver-
sion), the geeks and romans as “not barbarians,” European Christians as be-
ing neither “heretics” nor “infidels,” and of course white people as not being 
“black,” “indigenous” or “people of color.” Of course, the establishment of in 
groups and out groups is nothing new or peculiar. However, it is hard not to 
believe that these particular historical groups have recognised in one another 
the sense of pursuing a common story or manifest destiny, being “chosen,” 
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and having to deal with the “burden” of subjecting others to their rule (which 
in every case represented the vast majority of humanity). 
 Thus, when Torres talks about Atheism as key to the development of 
modern ideas about human extinction, he is talking specifically of the west-
ern version of atheism, understood as the rejection of Christianity in particu-
lar, and thus once again defined in opposition to it. This is important, be-
cause the idea of atheism, that is of explanations of cosmic and ethical laws 
that do not invoke a notion of god, is certainly not isolated to this one in-
stance. The idea of atheism is actually not uncommon and certainly is not a 
European invention. Indeed, it was quite clearly “invented” in Europe many 
times before finally taking route in its modern form in the 16th century. 
 Yet, that does not mean that contemporary atheism (and the culture 
that supports it) is not genuinely something new. In defining itself in opposi-
tion to the Christian world view (as its cultural lineage would recommend 
any view should), rather than merely expressing its ideas without referring to 
any deity, modern atheism has arrived at certain insights that appear gen-
uinely unique. As Torres notes, two key features of this view have been the 
realisation that humanity is not ontologically separate from other species and 
that our fate is not guaranteed by any natural law (once more, note that these 
views are defined in oppositional terms). As he also points out, one does not 
need to be an atheist to deny these things (Deism seems to have been suffi-
cient). However, in its eagerness to denounce the previous orthodoxy, pi-
oneers of the European enlightenment appear to have been imbued with the 
courage to actively renounce such comforting notions, and may truly have 
been the first people to do so.  This I find to be remarkable, and it is per128 -
haps the one truth that our cultural lineage has produced that is genuinely 
worth sharing with others (at least so long as this is done respectfully and 
without compulsion). Alternatively, this may just be yet another example of 
some white dude thinking he knows best, who am I to say? 

* * * 

 Phil Torres begins this book with a quote from H. G. Wells, and it 
bears repeating  

It is possible to believe that all the past is but the beginning of a 
beginning, and that all that is and has been is but the twilight of 
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the dawn. It is possible to believe that all that the human mind 
has ever accomplished is but the dream before the awakening. 
We cannot see, there is no need for us to see, what this world 
will be like when the day has fully come. We are creatures of the 
twilight. But it is out of our race and lineage that minds will 
spring, that will reach back to us in our littleness to know us 
better than we know ourselves, and that will reach forward fear-
lessly to comprehend this future that defeats our eyes. 

As a sometime futurist, I can confirm that it is indeed possible to believe 
these things. However, as a scholar of existential risk, I think it is vital to ac-
knowledge that it is also possible to believe many other things. As Eliezer 
Yudkowsky (and I am sure many others) have noted, that is because there is 
no law of nature that governs humanity’s fate. It would be possible (though 
fiendishly difficult I think) to understand the fate of all other species that 
have existed on earth in relation to a few natural laws, of physics, chemistry, 
physiology, natural and sexual selection and so on. However, while this may 
also have been true for the fate of humanity had we remained “mere” hu-
mans, our creation of persons muddies the waters somewhat. Perhaps we de-
lude ourselves about the significance of this muddying, and in truth our fu-
ture is no more in our hands than that of the dinosaurs. However, we at least 
have the sensation that we can study what will happen and take definite steps 
to bring about a better or worse state of affairs, a perception which the di-
nosaurs almost certainly lacked. 
 To be clear though, this is no easy task. H. G. Wells liked to give an ex-
ample of what futurologists might have been able to say about the history of 
the motorcar. He complained that all the writers on motorcars of his youth, 
when they were new, looked only at the engineering of the cars, how they 
might replace existing means of transport and a few other issues like what 
kinds of roads would be necessary, but completely failed even to consider 
their wider social impacts, such as the growth of suburbs and the decline of 
regional accents. This is a good case study of the importance of futures stud-
ies. However, it is worth noting that Wells himself never bothered to consider 
the environmental impacts of the motorcar and the potential for global 
warming, even though the fundamental research that would have been need-
ed to understand this was already well in place, and had been so for many 
years. 
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 One often cited example of taking steps to ensure a better future is that 
of Jesus College Oxford, who, when they cut down a stand of mature oaks to 
build the vaulted roof of their college dining hall, ensured that enough new 
oaks were planted that 500 years later, when the roof needed repair, there was 
the right age and quality of oak wood to complete the task. The only problem 
with this example, is that extensive research has shown it to be completely 
untrue. A different example, which has the virtue of being true, is that of 
Admiral Collingwood, who became greatly concerned that the Royal Navy 
would run out of sufficient large oaks to build its ships and so planted thou-
sands of acorns wherever he went. Collingwood was undoubtedly one of the 
most forward thinking officials that the UK government has ever employed. 
Sadly however, he was an admiral at the end of the 18th century, and by the 
time that any of his oaks had reached a sufficient level of maturity the Royal 
Navy constructed the vast majority of its ships from iron! 
 Still, that humanity holds its fate in its own hands is close to undeni-
able, indeed it is rapidly becoming the question of our age. In many ways, the 
follies listed in preceding paragraphs are more than excusable given that so 
little time has ever been given to futures studies, and that so many of the 
people who have cared to engage in this field are the kind of great men who 
hope that their unique genius and insight, rather than a consorted, long term, 
collective effort, is what is going to achieve results. H. G. Wells, Bertrand 
Russell, Nassim Taleb, Yuval Noah Harari, Steven Pinker, Freeman Dyson, 
Elon Musk, and Ray Kurzweil (to name but a few of these latter-day Gil-
gameshes) sadly have far more in common than their belief that they can 
predict the future. My own view is that each of them has brought something 
of interest to the table, and I am happy to read and learn from them all. How-
ever, ultimately science is not a matter of genius, let alone ones belief in ones 
own genius, and we are only likely to start making useful progress in fore-
sight and futures when we can fit the salvageable results and insights from 
work by scholars like these into something far, far bigger—not just than these 
individual scholars but the elite academic ways of thinking that they embody. 
By setting out the geography of at least one part of humanity’s understanding 
of our potential demise, Phil has done a great service in moving towards this 
important goal. 
 Then, there are those of the Enkidu persuasion, self-perceived sur-
vivors who feel their calling is not to command authority over others but to 
escape from them and ensure their own security come what may. Too often, 
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legitimate scientific debate about global catastrophic and existential risks gets 
confused with this kind of doomsday mentality. However, in reality, these 
people have very little in common with people who think about human ex-
tinction. The prepper who seeks to isolate themselves in a nuclear proof 
bunker is making themselves more, not less, vulnerable to catastrophes. As 
COVID-19, and so many global emergencies, show, humanity is at its strong-
est when we work together and lean in to the complex adaptive systems that 
support us: social, ecological, and cultural; rather than falling back on our 
individual prowess. Secondly, this mindset sees some kind of global catastro-
phe as inevitable, even if it makes few (and often contradictory) claims about 
what that catastrophe will be. However, in reality, questions about the likeli-
hood of future catastrophes must pale in comparison to questions of our abil-
ity to prevent them, that is if they even make sense on their own. As Derek 
Parfit puts it so brilliantly: 

This ignorance, however, would have little practical importance. 
Our practical question is Q4: What ought we to do?” 

* * * 

 In the spirit of philosophers everywhere who reach way beyond their 
limits (of which I am undoubtedly one) I am just going to have to leave that 
as an exercise for the reader to answer for themself. However, as a conclusion 
to this rather rambling set of reflections, I think that there is one thing that 
we should all be able to agree on that really must be done, and the sooner the 
better. That is, to make the subject of human extinction a matter of genuinely 
human concern, freed from its entrapment by the imperialist and colonial 
mindsets of those (like Phil and me) who currently assume its study as our 
own. 
 When my first child was born I thought hard about the first words I 
wanted to give her, not because I thought she would understand them but 
because it might serve as a symbol for the start of my own journey as a par-
ent. The words I said to her shortly after she was born were, “Welcome to 
Earth. You are a human and I hope that you grow up to enjoy all the things 
humans are born to do: climbing trees, swimming, and adapting to climate 
change.” I think that I chose these words because I wanted to remind myself 
that while I am a person, and my daughter has grown to be a person too, it is 
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actual our human animals that come first, and that gave birth to the people 
we have become. Somehow, deep within me, I feel that it is these human an-
imals on whom the burden of survival will eventually fall: partly because it is 
ultimately up to them to withstand the stresses and hardships that might be-
fall us in any global catastrophe, but partly also because they have far more in 
common with one another than the people they create, dominated as we are 
by our cultures and their shadows. If this is a story about how a species came 
to be aware of the possibility of its own demise, then let us not lose sight of 
the fact that the first act in that story (and the ‘original sin’ that brought hu-
manity to a point where we are the thing that is contributing most to our 
own level of existential risk) was the creation of people. That is a deep, deep 
story—maybe even the original story out of which all other narratives have 
flowed. If we ever manage to cast our minds fully back to that point, and see 
human extinction as something that, should it occur, would most likely be 
the end of a train of causation that started there, I think that we might come 
to be able to find some common ground on which a fuller human interest in 
the future of our species can be built. Until then, however, I think Phil has 
done a pretty good job of showing us how we got into this mess in the first 
place. 

—Dr. Simon Beard, Senior Research Associate at the Centre for the Study of Ex-
istential Risk, University of Cambridge 
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BIBLIOGRAPHY 

 This book does not have a bibliography—or rather, the bibliography is 
Google. The year is 2021 and we live in the Information Age, where typing or 
copy-pasting a quote into Google’s quasi-omniscient search algorithms is al-
most certainly faster and easier than clumsily flipping back and forth trying 
to find a name buried in a haystack. I genuinely do not understand why bib-
liographies still exist! That said, citing one’s sources is the cardinal rule of le-
gitimate scholarship, so readers will not find a single phrase or sentence from 
another scholar that is not book-ended by scare quotes. In most cases, I men-
tion the author themselves in the body text; in the few cases when I do not, I 
have made a point of adding their name in a footnote. On those occasions 
when I borrow an idea rather than string of words, I have always included a 
footnote saying so. The grave sin of plagiarism (a word that strikes terror into 
any honest writer who cares about giving credit when credit is due) is replac-
ing one’s own creativity with someone else’s. Hence, the heuristic employed 
throughout this book is to always make it known when someone else’s words or 
ideas are being discussed, examined, analyzed, or referenced. An extended bib-
liography in the book’s caboose, though, is unnecessary for this purpose. 
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 Thanks to Olle Häggström for this anecdote.1

 Note that the triangle was independently discovered before Penrose by Oscar 2

Reutersvärd.
 Here I take “naturalism” to be more or less synonymous with “physicalism” and “materi3 -

alism.”
 By far the most comprehensive and sophisticated argument against foolishly racing for4 -

ward with colonizing space is found in Daniel Deudney’s book Dark Skies: Space Expan-
sionism, Planetary Geopolitics, and the Ends of Humanity.
 Italics added.5

 Or as John Lindow—who I am here parroting—put it, “Ragnarök has two parts, and the 6

second involves rebirth. The earth arises from the sea, and a new generation of gods in-
habits it.”
 I am drawing here from Jan Nattier’s chapter titled “Buddhist Eschatology” in The Oxford 7

Handbook of Eschatology.
 I am immensely indebted to Pavel Gregoric for making a number of extremely useful 8

suggestions about how to improve this section. Many sincere thanks for his input.
 This claim was made by Martin Sauer, who wrote: “Sea cows were very numerous about 9

the coast of Kamtshatka, and the Aleutan islands, at the time when they were first discov-
ered; but the last of this species was killed in 1768 on Bering’s island, and none have been 
ever seen since.”

 I am indebted to Thomas Moynihan’s 2019 dissertation “The Intellectual Discovery of 10

Human Extinction: Existential Risk and the Entrance of the Future Perfect into Science” 
for this.

 Kant’s treatise was published in 1763. The quote comes from Anders, as translated in 11

Kim Casper Hecker’s 2018 dissertation titled “Existential Risk and the Technological Un-
derstanding of Being.”

 I get the term “sportings of nature” from Cuvier’s 1813 treatise.12

 See Peter Bowler’s 2003 edition of Evolution: The History of an Idea.13

 Quoted in Bowler 2003.14

 See Moynihan’s 2019 dissertation (mentioned above). Moynihan further writes: “During 15

the 1760s, William Hunter used incipient comparative anatomical methods to argue the 
recently-uncovered Mastodon evidenced an organism on longer extant …, and he later 
did the same with the Great Irish Elk. By this time, Voltaire … and his peers publicly en-
dorsed prehistoric extinctions. During the 1770s, the German naturalist Petrus Camper 
turned his attention to the Woolly Rhino, thereafter drafting a paper on extinct 
quadrupeds … Around this time, eye-witness reports of the demise of contemporary 
species began returning from the colonies: ranging from Newfoundland’s great auk … to 
the sea-cow of the Aleutian Islands … In an influential 1793 paper, Cuvier’s one-time tu-
tor, Carl Friedrich Kielmeyer … , dwelt upon nature’s profligate destruction of entire gen-
era. And, just two years prior to Cuvier’s 1796 address, the first binomial classification had 
been given to an extinct species of prehistoric cave-bear … .”
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 See Bowler’s 2003 book, mentioned above. Note also that the first uses of “extinct” to 16

describe the disappearance of a species appear to have occurred in the 1670s; for example, 
a book (second edition) published in 1675 states that “if the species of Trees may be whol-
ly extinct, as is reported of the Chesnut, at least from a spontaneous growth, why may not 
[as well] a new species naturally succeed?” This roughly comports with the Online Ety-
mology Dictionary’s (henceforth, “Online”) claim that the term, which first appears in the 
early fifteenth century, acquired its meaning about species “by [the] 1690s.” In contrast, 
Online records the first use of the nominalized form of the word—that is, “extinction”—as 
applied to species in 1784, although the earliest use of this sense recorded by the Oxford 
English Dictionary (OED) is 1880, in a passage written by Alfred Russel Wallace, which 
states that “the most effective agent in the extinction of species is the pressure of other 
species.” 

 Diderot made a similar claim around the same time: “As well as in the animal and vege17 -
tal reigns, an individual starts, so to speak, increases, lasts, wastes away and passes away; 
would it not be the same with entire species?”

 Indeed, Eva Horn has argued that “what starts with [the Last Man] is the genuinely 18

modern tradition of thinking the end of the world as a radically secular event, an event in 
which we are involved yet which we try to contemplate, imagine, represent, and, if possi-
ble, prevent. In the ultimate disaster the human being is in a position of both victimhood 
and reflection, a living body that both suffers and beholds its own extinction.”

 However, the main character of the book adds: “Yet, will not this world be re-peopled, 19

and the children of a saved pair of lovers, in some to me unknown and unattainable seclu-
sion, wandering to these prodigious relics of the ante-pestilential race, seek to learn how 
beings so wondrous in their achievements, with imaginations infinite, and powers godlike, 
had departed from their home to an unknown country?”

 Italics added. Note that, according to Morton Paley, Thomas Campbell, who also pub20 -
lished a poem called “The Last Man,” claimed “that it was he who at least fifteen years be-
fore had suggested to Byron the subject of ‘a being witnessing the extinction of his species 
and of the creation, and of his looking, under the fading eye of nature, at desolate cities, 
ships floating with the dead.’” 

 See Eva Horn’s excellent book chapter “The Last Man: The Birth of Modern Apocalypse 21

in Jean Paul, John Martin, and Lord Byron” for details.
 Thanks to Moynihan’s 2019 dissertation, mentioned above, for apprising me of this arti22 -

cle. Some italics have been removed.
 Again, thanks to Moynihan 2019.23

 Ibid.24

 See Armstrong 1993. Gavin Hyman makes a similar point, writing that “it is instructive 25

to note that the term ‘atheism’ as an identifiable outlook is roughly contemporaneous with 
the birth of modernity itself. It has often been noted by scholars of antiquity that what we 
understand as ‘atheism’ would have been unintelligible to the classical mind. Certainly, 
there were disagreements on the nature of the gods or their activities, and sometimes even 
the denial of the existence of certain gods. But the notion, intrinsic to the modern under-
standing of atheism, of immanence—of the world existing quite free of any sort of tran-
scendent realm—would have been almost unintelligible to them.”

 I say “more or less” because it is entirely possible for someone to believe that, for exam26 -
ple, God exists but has not given us naturally immortal souls so that once we perish, we 
simply vanish forever.

 Italics added.27
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 This is rarely how the term has been used in more recent times, of course, although 28

there are exceptions. For example, a 1982 book titled Immortality or Extinction, co-au-
thored by a theologian, examines the question of whether life after death is possible.

 The situation was, I should note, more complicated than this. Shortly after the Second 29

Law was formulated, the brilliant Austrian physicist Ludwig Boltzmann—who hung him-
self on vacation, perhaps because of the poor reception to some of his ideas—offered a sta-
tistical theory of entropy. On this account, the Second Law is not a brute fact about the 
universe—an “unexplained explainer”—but is reducible to more fundamental phenome-
na. Specifically, he leveraged the “kinetic theory of gas,” which was controversial at the 
time, to explain why systems become more disordered over time. Simply put, there are far 
fewer ways that a system would be ordered than disordered. By analogy, there are are 
more configurations in which the papers on my desk could be messy than stacked in per-
fectly neat piles. For this purely statistical reason, then, systems will tend toward increas-
ingly chaotic states. 
 The catch is that this does not mean that entropy will always and necessarily in-
crease in isolated system, only that disordered states are far more probable than ordered 
ones. It follows that there could be improbable thermodynamic fluctuations that result in 
lower entropy configurations given enough time. This yielded two possible “pictures” of 
the universe: first, the relatively low-entropy world in which we find ourselves could have 
emerged simply by chance, as a random thermodynamic fluctuation in a universe existing 
for indefinite spans of time. Second, the universe could have had a beginning that was 
marked by extremely low entropy, and is gradually winding down from this initial starting 
point. Which picture is correct? Although physicists like Clausius maintained, as quoted, 
that the Second Law implies that time is not a circle, it was not really until Edwin Hubble’s 
work in 1929, which involved analyzing the redshifts of galaxies, and the subsequent dis-
covery of the “cosmic background radiation”—the literal afterglow of the Big Bang, pro-
duced when the universe cooled below the temperature of plasma—in 1964, that the mat-
ter was settled: the universe did indeed have a beginning. (See chapter 8 for more.) 
 Yet even if true, this does not prove that cosmic time is linear. In a 2007 book titled 
Endless Universe, by the theoretical physicists Paul Steinhardt and Neil Turok, the authors 
argue against the conventional view that nothing preceded the Big Bang—there was no 
space, no time, and no matter. Rather, they propose what they call the “Cyclic Theory” ac-
cording to which space and time existed prior to the Big Bang. Our three-dimensional 
world, called a “brane” or, in String Theory, a “braneworld,” repeatedly collides with other 
braneworlds in an extra dimensions. These collisions cause each to bounce back and, in 
the process, to initiate a new Big Bang from which matter and energy result. The new 
braneworld expands and cools such that, as was the case with our own universe, galaxies, 
stars, and planets eventually form—and perhaps from this process spring new forms of 
intelligent life. What is certain, though—or at least as certain as can be in science, since 
empirical observations can lead only to assigning probabilities less than 1 and greater than 
0—is that our universe did indeed have a beginning, and thus cosmic time within this en-
clave of the multiverse is indeed, as stated, linear and directional. 
 (Note here that one argument against Boltzmann’s first “picture” of the universe: 
since single brains complete with memories of the past and sensory inputs consistent with 
an external world are simpler than entire worlds emerging randomly from thermodynam-
ic equilibrium, one is more likely to be a single brain—a “Boltzmann brain”—than a brain 
embedded in a complex world full of other brains. Now consider the fact that, if the uni-

 This is a passage describing Winchell’s views from from Charles Woodruff Shields’ 1877 30

book The Final Philosophy.
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 As Spencer wrote to John Tyndall in an undated letter: “Regarding as I had done, equili31 -
bration as the ultimate and highest state of society, I had assumed it to be not only the ul-
timate but also the highest state of the universe. And your assertion that when equilibrium 
was reached life must cease, staggered me. Indeed not seeing my way out of the conclu-
sion, I remember being out of spirits for some days afterwards. I still feel unsettled about 
the matter." To which he added, “it is not inferable from the general progress towards 
equilibrium that a state of universal quiescence or death will be reached; ... if a process of 
reasoning ends in that conclusion, a further process of reasoning points to renewals of ac-
tivity and life.”

 Although, as Martin Rudwick notes, he speculated privately that Earth may be quite a 32

bit older; in Rudwick’s words, Buffon “he extrapolated from experimental results to reach 
figures that dwarfed the traditional timescale, while privately suspecting that even these 
were quite inadequate.”

 Italics added.33

 See Manfred Kuehn’s 2001 book Kant: A Biography.34

 See Gavin Hyman’s excellent 2010 book A Short History of Atheism.35

 Note that Wallace disagreed with this. Thanks to Adrian Currie for pointing this out to 36

me.
 Elsewhere in the Origin, he makes a slightly different claim, which is consistent with his 37

progressionism: “Judging from the past, we may safely infer that not one living species will 
transmit its unaltered likeness to a distant futurity.”

 Incidentally, I am reminded of Freud’s claim that “for incalculable ages mankind has 38

been passing through a process of evolution of culture. … We owe to that process the best 
of what we have become, as well as a good part of what we suffer from. Though its causes 
and beginnings are obscure and its outcome uncertain, some of its characteristics are easy 
to perceive. It may perhaps be leading to the extinction of the human race, for in more 
than one way it impairs the sexual function; uncultivated races and backward strata of the 
population are already multiplying more rapidly than highly cultivated ones…. The physi-
cal modifications that go along with the process of civilization are striking and unambigu-
ous. They consist in a progressive displacement of instinctual aims and a restriction of in-
stinctual impulses…. Of the psychological characteristics of civilization two appear to be 
the most important: a strengthening of the intellect, which is beginning to govern instinc-
tual life, and an internalization of the aggressive impulses, with all its consequent advan-
tages and perils.”

 Although this is not always the case in practice. As Dawkins wrote, “the great chain of 39

being maintains its stranglehold. One might have hoped that Darwin would have shaken 
us free of it. … Yet, far from being displaced by evolutionary thinking, as should have 
happened, it is almost as though evolution gave the ladder a new extension.”

4



 Later, in 1944, he wrote that “the precedents are all in favour of some entirely marginal 40

form emerging to become humanity’s successor. … There may even be insects, ants for 
example, acquiring qualities that will oust and exterminate us. Forms may be arising 
whose weapon will be mortal human epidemics to which they are immune.” Incidentally, 
the earliest reference I can find connecting infection with extinction comes from a mem-
ber of the Royal College of Physicians, William Black. In a 1788 book about human dis-
eases and mortality, he reports that the smallpox infection was transmitted “from the Ara-
bian deserts, about 1,300 years ago” and reached the American continent “little more than 
200 years ago.” Black then discusses its lethality, which he claims may have decimated 
“about one tenth, or one twelfth” of the inhabitants of London, to which he adds that “it 
attacks the same person but once in life: had this not been the case, the human race must 
long since have been extinct.” Yet it was not until the mid-nineteenth century that scientif-
ic epidemiology was founded by John Snow, based on his studies of the 1854 Broad Street 
cholera outbreak in London.

 For a useful discussion of degeneracy in Wells’ writing, see the 1946 article “H. G. Wells 41

and the uses of Degeneration in Literature.”
 In his paper “A History of Transhumanist Thought,” Nick Bostrom identifies Huxley as 42

having coined this term in 1927, but this is inaccurate. For details, see “The History of 
‘Transhumanism’” by Peter Harrison and  Joseph Wolyniak in the journal Notes and 
Queries.

 Indeed, as Huxley wrote in 1936, “I entirely agree with [Galton]. Once the full implica43 -
tions of evolutionary biology are grasped, eugenics will inevitably become part of the reli-
gion of the future, or of whatever complex of sentiments may in the future take the place 
of organized religion.”

 In this play, the character Prospero makes the following complaint about Caliban, his 44

adopted son: “A devil, a born devil, on whose nature / Nurture can never stick.” 
 Paul Fussell was quoted in the Washington Post as follows: “A machine gun, properly 45

fired, is a weapon of mass destruction. We’re pretending that only awful and sinister peo-
ple own weapons of mass destruction. We own them, too. We just call them something 
else.”

 Italics added.46

 Although note that this was the text of a lecture delivered the previous year, in 1923, to 47

the Heretics Society at the University of Cambridge.
 Italics added.48

 Italics added.49

 That is, according to Spencer Weart.50

 Ibid.51

 Incidentally, DAEDALUS offers a notable early account of transhumanism. For example, 52

Haldane imagines humanity gaining control over its evolutionary trajectory by controlling 
our genes and using ectogenesis to gestate fetuses in artificial wombs. Haldane’s specula-
tions had a notable influence on the dystopian novel A Brave New World (1932), written 
by Julian Huxley’s brother Aldous Huxley.

 Unless one considers the Sino-Japanese war, which began in 1937, to be the beginning 53

of WWII.
 Italics added.54

 See Spencer Weart’s wonderfully erudite 1989 book Nuclear Fear: A History of Images.55

 Ibid.56
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 Indeed, Hitler was also warned about this possibility in early discussions about creating 57

an atomic bomb. As Albert Speer writes, “Heisenberg had not given any final answer to 
my question whether a successful nuclear fission could be kept under control with abso-
lute certainty or might continue as a chain reaction. Hitler was plainly not delighted with 
the possibility that the earth under his rule might be transformed into a glowing star.”

 See Weart 1989.58

 Note that same year, H. G. Wells published his final book Mind at the End of Its Tether, 59

in which he waxed poetic about “the ultimate disaster that confronts our species” and the 
frightful possibility that “we may be spinning more and more swiftly into the vortex of 
extinction.”

 The Doomsday Clock should not—I write with a chuckle—be confused with the 60

Doomsday List or the Doomsday Algorithm. The first is a list of “endangered” lighthouses 
compiled by Lighthouse Digest, and the second is a set of rules that enable one to deter-
mine, for any date—such as July 2, 1982—which day of the week it corresponds to.

 Yet even before the Castle Bravo debacle, studies showed that the word “panic” was 61

fourteen times more frequent in the American press in 1953 compared to 1948.
 See Weart 1989.62

 See Lawrence Badash's excellent 2009 book A Nuclear Winter’s Tale: Science and Politics 63

in the 1980s.
 This term was coined by Turco in 1983.64

 Mann also argues that Vogt and Osborne laid the theoretical groundwork for the envi65 -
ronmental movement of the 1960s. In his words, “they were the first to portray our eco-
logical worries as a single Earth-sized problem for which the human species is to blame. 
And by stating that the problem is one interconnected, worldwide issue, rather than some-
thing local or national, they implicitly argued that ecological issues could only be solved 
by a unified global effort, administered by global experts—by people, that is, like Vogt and 
Osborn.”

 See Weart 1989 for more.66

 Note that Drexler, a Senior Research Fellow at the Future of Humanity Institute, has 67

been seen by many of his peers as a hindrance to the field of nanotechnology. To quote the 
nanotechnologist and Senior Fellow at Hewlett-Packard’s Quantum Science Research 
Laboratory: “His [Drexler’s] claims have done the field a lot of harm. The hype and the 
angst that have been a consequence of his claims provide the biggest obstacle I face when 
trying to present my work in public. I have had to spend a huge amount of my energy over 
the past 15 years or so putting distance between myself and Drexler so that what I do is 
not associated with him. In fact, when I founded my research group at Hewlett-Packard, 
we called it ‘Quantum Science Research’ to avoid any connection with the negative conno-
tations of ‘nanotechnology.’ Eventually, because the word had found such widespread use 
in the public, we in the field essentially had to adopt it. Drexler has created unrealistic ex-
pectations that threaten the field more than aid it.”

 Indeed, Kennedy’s Secretary of Defense, Robert McNamara, wrote the following about 68

the incident: “As I left the White House and walked through the garden to my car to re-
turn to the Pentagon on that beautiful fall evening, I feared I might never live to see an-
other Saturday night.”

 See Weart 1989.69

 Ibid.70

 Indeed, religious adherence was on the rise for much of the 1950s.71
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 Special thanks to Spencer Weart’s incredible book Nuclear Fear. This pointed me in a 72

million different directions, and I do not think that the present chapter could have been 
written without it.

 See Trever Palmer’s excellent 1999 book CONTROVERSY: Catastrophism and Evolution: 73

The Ongoing Debate.
 See Palmer 1999.74

 Although it was a one-off in terms of its overall singular focus on global catastrophes, it 75

echoed an account of existential dangers sketched out by Dandridge Cole and Donald Cox 
in their 1962 book Islands in Space: The Challenge of the Planetoids. For example, they 
wrote the following: “There are many other ways [than nuclear war] in which all human 
life could be destroyed. Some are so-called ‘natural catastrophes’ and others might be the 
result of man tinkering with the delicate ‘balance of nature.’ Among the life-destroying 
natural catastrophes we will only mention the possible collision of the Earth with a large 
planetoid or comet, decrease or change in the quality of the sun’s energy output, increase 
in the sun’s output (including explosion of the sun), violent change in the weather, re-
arrangement of the Earth’s crust, serious upsets in the Earth’s ecology, rise of a mutant 
virus of unprecedented virulence, etc. Possible man-made catastrophes include many of 
the above list with the difference that they might be brought about through our own med-
dling rather than by natural processes. In addition, we must consider the possibility that 
some insecticide, medicine, detergent, food processing chemical, etc., will come into 
widespread use before it is discovered to have long delayed lethal effects. Of course, the 
probability of a world-wide catastrophe resulting from any one particular kind of natural 
or man-made event seems so low as to be of no real consequence. However, if we multiply 
this vanishingly small probability of catastrophe occurring, in, say, the next ten years by 
the number of possible occurrences, and extend the time period into the indefinite future, 
then the picture changes drastically. The vanishingly low probability rises to something 
very close to certainty. In other words, a major race-destroying catastrophe is bound to 
occur—if we wait long enough!”

 See Peter Bowler’s excellent 2003 book Evolution: The History of an Idea.76

 Ibid.77

 See Palmer 1999.78

 Thanks to J.P. Torres—my father, whose first language is French—for this translation. 79

He notes, by the way, that “degrees” might not be the best word, although it is unclear 
what would be better.

 See "Volcanic Winters” by Michael Rampino, Stephen Self, and Richard Stothers, pub80 -
lished in 1988.

 Ibid.81

 To borrow a line from the professor of Futures Studies Jairus Grove, “I have more Face82 -
book friends than there were total humans on the planet.”
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 Note also that by the early 1990s, there were speculations that a “nuclear winter” sce83 -
nario could actually “be initiated by non-nuclear means.” To quote Lawrence Badash at 
length: “The powerful chemical or free-electron lasers planned for President Reagan’s 
Strategic Defense Initiative were expected to burn holes in the casings of Soviet missile as 
they rose from their silos in the boost phase. Alternatively, they might melt components of 
the separated warheads as they traveled on their ballistic trajectories, in one way or anoth-
er rendering them harmless. But these narrow beams, whether from ground-based lasers 
reflected off orbiting mirrors or space-based lasers, would contain so much concentrated 
energy that a mere tenth of a second’s illumination of combustible material on the ground 
would send it soaring well above its kindling temperature. Beams could be slewed rapidly 
from one city to another, igniting their funeral pyres even more efficiently than by nuclear 
explosives. ‘Fires engulfing a million people would be started in a few minutes. . . . From 
such a near-simultaneous high density of ignition points a fire storm would almost cer-
tainly develop,’ maintained Albert Latter and Ernest Martinelli.”

 Or as Christopher Toumey of the University of Southern California’s NanoCenter wrote, 84

“Why the Future Doesn’t Need Us” could also be called “There’s Plenty of Gloom and 
Doom at the Bottom.”

 As Robert Freitas of the Xenology Research Institute wrote in 1983, “dormant for many 85

decades, recently the Fermi Paradox has re-emerged as a major modern challenge to the 
existence of extraterrestrial intelligences (ETI).”

 Some italics were removed.86

 The point being that we may need to start with a 33 percent chance of doom rather than 87

a much lower probability based on the background level of risk from asteroids and super-
volcanoes.

 This comes from a 1985 letter to the Bulletin of the Atomic Scientists.88

 Note that Kant seemed to hold an "absolutist" version of deontology; many deontolo89 -
gists today reject the inflexibility of this view. In other words, Kantianism is among the 
most extreme forms of deontology.

 I have modified the punctuation slightly here without altering the meaning.90

 See Jason Dawsey’s 2016 paper “After Hiroshima Günther Anders and the history of 91

anti-nuclear critique.”
 Italics added.92

 Italics added. Note that this strategy that might actually have helped bring about a 93

peaceful end to the Cold War. For example, while some contemporaries, especially on the 
political right, accused Sagan of being a nuclear alarmist, Mikhail Gorbachev told Ronald 
Reagan in 1988 that Sagan was “a major influence on ending [nuclear] proliferation.”

 This is my own translation.94

 Others, too, spoke of the need for a new calendar. For example, 95
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 Indeed, Koestler, who spoke German and thus may have been familiar with Anders’ 96

work, echoed Anders in calling for a new calendar. To quote him at length: “New insights 
of a revolutionary nature cannot be assimilated at once. There are periods of incubation. 
The Copernican theory of the earth’s motion had to wait eighty years before it took root. 
The unconscious mind has its own clock, and its own ways of digesting what the con-
scious mind has rejected as indigestible. The leaders of the French Revolution were well 
aware of this fact; to hasten the process of assimilation, they introduced a new calendar, 
starting on the day of the proclamation of the Republic: September 22, 1792, became the 
1st of Vendemiaire of the year 1. It would perhaps not be a bad idea if we all kept a second 
calendar, at least in our minds, starting with the year when the new Star of Bethlehem rose 
over Hiroshima. Calendars imply convictions about the fundamental importance of cer-
tain events: the first Olympiad, the founding of the city of Rome, the birth of Jesus, the 
flight of Mohammed from Mecca. The positing of a year zero provides a time scale, a mea-
sure of an age, of the distance covered from the real or assumed starting point of a given 
civilisation. … Thus I am writing this in the year 22 p.H—post Hiroshima. For there can 
be little doubt that in that year a new era started. The human race is facing a challenge un-
precedented in its history—which can only be met by taking action of an equally unprece-
dented nature.”

 I have added a comma here for clarity.97

 He adds: “All previous ethics—whether in the form of issuing direct enjoinders to do 98

and not to do certain things, or in the form of defining principles for such enjoinders, or 
in the form of establishing the ground of obligation for obeying such principles—had 
these interconnected tacit premises in common: that the human condition, determined by 
the nature of man and the nature of things, was given once for all; that the human good on 
that basis was readily determinable; and that the range of human action and therefore re-
sponsibility was narrowly circumscribed. It will be the burden of my argument to show 
that these premises no longer hold, and to reflect on the meaning of this fact for our moral 
condition. More specifically, it will be my contention that with certain developments of 
our powers the nature of human action has changed, and since ethics is concerned with 
action, it should follow that the changed nature of human action calls for a change in 
ethics as well: this not merely in the sense that new objects of action have added to the 
case material on which received rules of conduct are to be applied, but in the more radical 
sense that the qualitatively novel nature of certain of our actions has opened up a whole 
new dimension of ethical relevance for which there is no precedent in the standards and 
canons of traditional ethics.”

 Italics added.99

 Interestingly, The Australian described John Leslie's 1996 book as “belong[ing] along100 -
side Jonathan Schell’s The Fate of the Earth.”

 italics added101

 italics added102

 Thanks to Dan Zimmer for altering me to this passage.103

 Italics added.104

 Note that I have rearranged this sentence, but without changing its meaning. The origi105 -
nal is: “How many people have made Non-Religious Ethics their life’s work? Before the 
recent past, very few.”

 He adds that “previously, we called this the ‘long-term value thesis,’ though it is now 106

most commonly called ‘longtermism.’”
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 To be clear, contemporary Existential Risk Studies has several goals: first, to map out 107

the topography of threats to our survival and technological flourishing; second, to study 
how exactly existential catastrophe scenarios could unfold; third, to understand the ethical 
and evaluative implications of existential risks; and fourth, to devise strategies for mitigat-
ing or eliminating existential risks. Some of these tasks do not fall at the intersection of 
Futures Studies and population ethics; indeed, some scholars within the field are pursuing 
projects that would, by classification, fall within the first part of this book--that is, they are 
working to discover kill mechanisms. The most conspicuous cases is machine superintelli-
gence, where the main threat comes not from mass and energy obeying the laws of physics 
but from our failure to solve certain philosophical issues associated with the so-called 
“control problem.” Hence, a good deal of Existential Risk Studies concerns Existential 
Ethics, but the community is also preoccupied with practical issues (such as mitigation 
policy) and the identification of novel mechanisms of annihilation.

 Rather comically, the Oxford Reference defines “futurology” as “the activity of predict108 -
ing the state of the world at some future time, by extrapolating from present trends. Main-
ly a pseudo-science, given the complexities of social, political, economic, technological, 
and natural factors. See chaos.” I find this extremely misleading as stated.

 Indeed, Bernal explicitly wrote that “the colonization of space and the mechanization 109

of the body are obviously complementary.”
 Although this is not to say that humanity is all that matters, as in the case of anthro110 -

pocentrism. Jonas, for example, holds that within his “ethics of responsibility” there is no 
place for speciesism.

 Note that cosmology itself was “widely regarded as a branch of philosophy” rather than 111

physics as recently as 1960.
 Note that I have here replaced “i.e.” with “that is.”112

 Note that I have replaced a dash in this quote with a semicolon.113

 Italics added.114

 Italics added.115

 Note that I have corrected what I take to be a typo in the original.116

 To be clear, one could see people as value containers and also embrace a person-affect117 -
ing theory.

 Italics added.118

 Part of this sentence paraphrases a line in Frick’s paper.119

 Special thanks to Azita Chellappoo for alerting me to this paper.120

 I have here rearranged the order of this sentence. Cowen proceeds to say that he is "not 121

suggesting that a good pluralist theory will, all things considered, endorse major, system-
atic redistribution toward the wealthy or the talented. ... What’s important, however, is 
how this reframing shifts the burden of proof by examining the implications of a very low 
discount rate. Direct, short-term redistribution to today’s poor is no longer the default op-
tion for a moral theory that emphasizes individual well-being. Instead, in many cases utili-
tarianism has to work to avoid the conclusion of redistributing more resources to the 
wealthy.”

 He also advocated “in 1931 that the granting of unemployment pay should be condi122 -
tional on the recipient having no more children.”

 Italics added.123

 A similar list is found in Ken Coates’s book Anti-Natalism.124

 In the original, the italicized sentence is written in all caps.125
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 For a philosophical argument that attempts to show that utopian ideologies tend to fo126 -
ment violence, see chapter 18, titled “Utopia and Violence,” of Karl Popper’s 1963 book 
Conjectures and Refutations.

 Please note that Michael Shermer, the author of this passage, has been credibly accused 127

by multiple women of sexual harassment, assault, and rape.
 Although it is certainly the case that many Indian religions (and other worldviews) 128

have seen an ontological continuum connecting humanity with other forms of life they 
viewed this in terms of specifically teleological notions of karma.
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