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“Somewhere in your city there is a person who
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every metric their civilisation uses to measure

welfare, they are fine.
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Part I

The Enclosure Problem





You Are a Zookeeper

SOMEWHERE in your city there is a person who has not been touched
by another human being in over a month. They have a job. They
have shelter. They have food in the refrigerator and a screen that

connects them, in theory, to every other person on the planet. By every
metric their civilisation uses to measure welfare, they are fine. They are
not fine. A zoologist would recognise this instantly — would flag the
isolation, the stereotypic behaviour, the flat affect, the way the organ-
ism returns each evening to the same small space and sits in the same
position and stares at the same luminous rectangle until consciousness
ceases. In any other species, this would be called a welfare emergency.
In Homo sapiens, it is called Tuesday.

Every modern zoo has solved a problem that no human civilisation
in history has managed to solve. The problem is this: how do you take a
complex social animal, place it in an artificial environment, and make it
flourish? Not merely survive — not simply keep it fed, sheltered, and
breathing — but create conditions under which it is curious, socially
engaged, physically healthy, and psychologically whole. The zoological
profession has been refining this answer for half a century. It has a
science, a literature, and a set of measurable standards. For elephants,
the answer is known. For snow leopards, the answer is known. For
the western lowland gorilla, the answer is known. For Homo sapiens,
the answer is apparently not. Despite the overwhelming amount of
literature containing it.

This book is an attempt to provide any average person with it.
The idea came to me in the penguin house at Rotterdam Zoo, which

is an odd place for a revelation but not, perhaps, an inappropriate one. I
had spent twelve years studying Acari — soil mites — in the Antarctic,
a discipline that teaches you two things of lasting value: patience, and
the conviction that even the smallest organism operates within systems
of staggering complexity. A soil mite in the McMurdo Dry Valleys is
embedded in a web of temperature gradients, moisture cycles, microbial
communities, and geological forces stretching back millions of years.
Remove any single variable? The organism fails. The mite does not
know this. It simply lives, or doesn’t, depending on whether the system
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holds.
Standing in that penguin house, watching a colony of seventy-three

Humboldt penguins navigate a habitat designed by people who had
spent decades studying their species’ needs — water temperature, colony
density, nesting substrate, light cycles, social dynamics — I had a
thought that would not leave me alone. The thought? Strange as it
may sounds, what would it look like if someone did this for me?

Not in the way architects do it, designing buildings for aesthetic or
commercial purposes. Not in the way urban planners do it, optimising
traffic flow and population density. Not in the way governments do it,
managing economies and legal systems. But in the way these people
had done. For the SPECIES NAME. The way basically any high level
zooologist does. Starting from the animal. Starting from the question:
what does this specific organism, with its specific evolutionary history,
its specific neurology, its specific social structure, actually need in order
to flourish? Designing a habitat to match it. Not the other way around.

The question sounds patronising. Our discomfort is precisely the
point. It exposes us to an assumption so deeply embedded in mod-
ern thought that most of us never examine it: the assumption that
human civilisation, whatever its flaws, represents the best available en-
vironment. That our cities, our economies, our institutions — however
imperfect — are broadly calibrated to us. That the systems we have built
are, in some fundamental sense, designed for us.

They are not. By the way. And stranger still, all of science is in
agreement on it.

The Enclosure Problem

IN 1965, the typical zoo enclosure was a concrete pen with iron bars.
It was designed around the keeper’s convenience — easy to clean,
easy to observe from, easy to control. Carl Hagenbeck’s revolu-

tionary open-air Tierpark in Hamburg, built in 1907, had demonstrated
decades earlier that enclosures could be designed around the animal
rather than the keeper, using moats instead of bars and naturalistic
landscapes instead of concrete. But Hagenbeck’s insight was treated
as an architectural novelty rather than a welfare imperative, and for
most of the twentieth century the default remained: the cage serves the
institution, not the inhabitant. The animal was visible, contained, and
miserable. Stereotypic behaviour was endemic — the repetitive pacing
of big cats, the swaying of elephants, the self-harm of isolated primates.
These behaviours were understood, when they were understood at all,
as inevitable features of captivity. Some animals, it was believed, simply
could not adapt to confined spaces. The fault lay with the creature, not
the cage.
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The revolution in zoo science over the following decades disman-
tled this assumption entirely. The work of Heini Hediger at Zürich
Zoo in the 1950s had already established that animals in captivity are
not “wild animals in cages“ but organisms responding to a set of environ-
mental pressures. Hediger demonstrated that flight distance, territorial
behaviour, and social structure could be accommodated within artificial
environments. It simply meant designing the environment around the
animal’s biology. Prior to this, the assumption was that the animals ’na-
ture’ was the problem. Hediger insisted, it was the enclosure. Hediger
was correct.

By the 1990s, the zoological profession had codified Hediger’s insight
into formal welfare frameworks. The most influential was the “Five Free-
doms,“ originally developed by the UK’s Farm Animal Welfare Council
in 1979 and subsequently adopted across the zoo world: freedom from
hunger and thirst, freedom from discomfort, freedom from pain, injury,
and disease, freedom to express normal behaviour, and freedom from
fear and distress. These five negative freedoms — freedoms from suffer-
ing — represented a minimum standard. They asked: is the animal not
in pain? Is it not frightened? Is it not starving?

The limitations of this framework became apparent quickly. An
animal can satisfy all five freedoms and still be profoundly unfulfilled.
A gorilla with adequate food, appropriate temperature, no injuries, space
to move, and no predators can nonetheless exhibit all the hallmarks of
psychological collapse: lethargy, social withdrawal, loss of appetite,
repetitive behaviours. The absence of suffering is not the presence of
flourishing. Removing what is bad does not automatically produce
what is good. This distinction, obvious once stated, took the profession
decades to operationalise.

David Mellor’s “Five Domains“ model, introduced in 1994 and re-
fined over the following twenty years at Massey University in New
Zealand, attempted to address this gap. Mellor replaced the negative
freedoms with a framework that included positive experiences: nutri-
tion, environment, health, and behavioural interactions, all feeding into
a fifth domain of mental state. The innovation was the explicit recog-
nition that animal welfare is not merely the absence of harm but the
presence of positive affective states — curiosity, social bonding, play,
agency, and what Mellor carefully termed “comfort.“ The animal should
not merely be free from suffering. It must have opportunities for satisfaction.

This was progress. But even the Five Domains, sophisticated as they
are, were built for animals whose needs can be described in physical,
social, and behavioural terms. A well-designed gorilla enclosure pro-
vides complex vegetation, opportunities for foraging, appropriate social
groupings, and environmental variability. The gorilla does not require
an explanation for why it exists. It does not need a narrative framework
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within which its daily activities acquire significance. It does not lie
awake at night wondering whether its contributions to the troop have
lasting value.

Homo sapiens does all of these things. And this is where every
existing welfare framework breaks down.

The Peculiar Ape

CONSIDER the species from first principles, as though encounter-
ing it for the first time in a field survey.

Homo sapiens is a bipedal omnivore of the order Primates, family
Hominidae. Average body mass ranges from 50 to 90 kilograms across
populations, with significant sexual dimorphism. The species is an
endurance specialist — the physiological structure of its legs, its capacity
for evaporative cooling through eccrine sweat glands, and its relatively
efficient gait allow it to outperform most quadrupeds over distances
exceeding 20 kilometres. In Daniel Lieberman’s phrase, the human is a
“born runner“ — a persistence predator whose ancestral hunting strategy
relied not on speed but on sustained pursuit until prey collapsed from
heat exhaustion.

The feet deserve particular attention, because they illustrate a princi-
ple that will recur throughout this book. The human foot is not merely
a locomotion platform — it is a sensory organ. Each sole contains
approximately 200,000 nerve endings across four distinct classes of
mechanoreceptor, making it one of the most information-dense surfaces
on the body. These receptors continuously relay data about ground
texture, slope, temperature, and pressure to the central nervous system,
enabling the micro-adjustments in gait and balance that allow bipedal
locomotion over uneven terrain. Lieberman’s own 2010 study in Nature
demonstrated that humans running barefoot naturally adopt a forefoot
strike pattern that generates significantly less collision force than the
heel-strike induced by modern running shoes — shoes that were, it is
worth noting, not invented until the 1970s. For the roughly two million
years prior, the species ran either barefoot or in minimal coverings. The
foot evolved as a direct interface between the organism and its environ-
ment: a sensory conversation between animal and ground, conducted
through 200,000 nerve endings, across every terrain the planet offers.
The modern shoe — padded, elevated, rigid — does not enhance this
conversation. It silences it. We will return to this in Chapter 2, because
the pattern it represents — a well-intentioned intervention that severs
the animal from its own biology — turns out to be the defining feature
of the human enclosure.

The most distinctive anatomical feature is the brain: approximately
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1,400 cubic centimetres, roughly three times the size predicted by body
mass for a primate of its dimensions. This organ constitutes about 2%
of total body weight but consumes approximately 20% of the organ-
ism’s metabolic energy at rest — an allocation without parallel in the
mammalian world. By comparison, a typical mammal allocates 5-8%
of resting metabolism to neural tissue. The sapiens brain is, by any
metabolic standard, extraordinarily expensive to operate.

This expense has cascading consequences. The most significant is
obstetric: the human infant must be delivered at a remarkably early
stage of neural development, because the skull cannot pass through the
birth canal if the brain develops any further in utero. A chimpanzee
neonate is born with a brain approximately 40% of its adult size. A
human neonate arrives at roughly 25%. The result is the most helpless
infant of any primate species — unable to cling, unable to support its
own head, unable to locomote for approximately twelve months. Robert
Martin at the Field Museum in Chicago has described human infants
as “exterogestate foetuses“ — organisms that are, by any reasonable
biological standard, still in development at the point of birth. Other
lineages have solved this problem differently: marsupials deliver tiny,
embryonic young — a kangaroo joey is born at roughly two centime-
tres and less than a gram — and complete development in the pouch;
monotremes bypass live birth entirely, laying eggs like the reptilian
ancestors from which all mammals descend. The human solution is
unique among placental mammals and arguably the most demanding
of any: no pouch, no egg, just years of total dependence on caregivers.
The species solved the problem of the oversized brain by outsourcing
development to the community. It takes a village, as the saying goes —
but the saying understates the case. It takes a village, continuously, for a
quarter of a century.

The dependency period that follows is without precedent among
mammals. Full neural maturation in Homo sapiens is not achieved
until the mid-twenties — a quarter-century of development requiring
continuous resource investment from caregivers. No other species on
the planet demands anything comparable. A wildebeest calf can run
with the herd within hours of birth. A human being cannot reliably feed
itself for years.

The evolutionary logic is straightforward: the brain must be worth
it. Whatever this organ produces must generate sufficient survival
advantage to justify two decades of vulnerability and the enormous
caloric burden of running it. The standard explanation — that the
sapiens brain enables tool use, language, and social cooperation — is
correct but incomplete. Crows use tools. Dolphins have language. Ants
cooperate on scales that dwarf any human city. The sapiens brain does
something qualitatively different from all of these, something that no
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other nervous system on earth appears to do.
Generates fictions.
Not in the pejorative sense. In the functional sense. The sapiens

brain constructs detailed models of situations that do not exist — sce-
narios that have never occurred, environments that have never been
encountered, social arrangements that have never been tested — and
then evaluates them, manipulates them, and acts on them as though
they were real. Michael Tomasello at the Max Planck Institute has spent
decades demonstrating that this capacity for “shared intentionality“ —
the ability to jointly imagine a hypothetical scenario and coordinate
behaviour around it — is the cognitive feature that separates sapiens
from every other great ape. A chimpanzee can plan. A human can plan
together, about things that aren’t there.

This is the engine of everything that follows: language, religion, law,
money, science, nations, corporations, human rights. Every one of these
is, at its foundation, a collectively maintained fiction — a shared model
of reality that coordinates behaviour across groups far larger than any
individual could manage through direct social bonds. Proximity-based
accountability holds only at the scale where trust can be maintained
through direct personal knowledge. Everything beyond that number —
every institution, every currency, every legal system, every religion — is
maintained not by personal trust but by shared fiction.

The implications for enclosure design are profound. This is not merely
a social primate that requires companions. This is a fiction-generating
primate that requires narratives, frameworks, symbols, and meaning-
structures as fundamental environmental inputs — as basic as food and
shelter.

The Violence Anomaly

ONE more feature of the species requires attention before any en-
closure framework can be developed, because it is the feature
that makes the task most urgent.

Homo sapiens is violent. This statement requires immediate quali-
fication, because violence is common across the animal kingdom and
the claim being made here is not that humans are uniquely aggressive.
Chimpanzees conduct lethal raids on neighbouring groups. Meerkats
have one of the highest rates of intraspecific killing among mammals.
Langur monkeys practise infanticide as a reproductive strategy. Vio-
lence, in zoological terms, is unremarkable.

What is remarkable about human violence is its relationship to inten-
tion and scale. Richard Wrangham at Harvard has documented what he
terms “proactive aggression“ — violence that is planned, deliberate, and
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executed outside the immediate context of threat or competition. Most
animal violence is reactive: a territorial incursion provokes a defensive
response; a rival’s presence triggers aggression; a threat to offspring
generates protective attack. The violence is proportional, contextual,
and self-limiting. It stops when the trigger is removed.

Human proactive aggression operates differently. It is premeditated,
organised, and frequently executed against individuals who pose no
immediate threat. It can be sustained across years, directed at targets
never personally encountered, and justified through precisely the kind
of shared fictions described above. A chimpanzee cannot wage war
against a group it has never seen, for a cause it imagined, using tools it
designed specifically for the purpose. A human can and regularly does.

The scale is also without parallel. Matthew White’s tabulations in
The Great Big Book of Horrible Things estimate that organised human
violence — war, genocide, political repression, and state-sanctioned
killing — has produced approximately 400 million deaths in the last
thousand years alone. No other species comes close. Not because other
species lack aggression, but because no other species possesses the
cognitive infrastructure to coordinate violence across vast populations
of strangers.

This might suggest that the fiction-generating brain is the problem —
that the very organ enabling cooperation at scale also enables destruction
at scale. There is truth in this, but it is not the whole truth. The more
precise observation, and the one that matters for enclosure design, comes
from the zoological literature itself.

Frans de Waal at Emory University has spent four decades document-
ing what he calls the “dual nature“ of primate sociality. Every primate
species capable of significant aggression is also capable of significant
reconciliation. Chimpanzees that fight also reconcile, through grooming,
food sharing, and physical contact. The capacity for violence and the
capacity for peace are not opposing forces — they are two outputs of the
same social system. The question is not whether an animal is aggressive.
The question is what environmental conditions favour one output over
the other.

Every competent zookeeper knows this obvious fact. Aggression in
captive animals is a diagnostic signal. It tells you the enclosure is failing
— that space is too limited, resources too scarce, social structures too
disrupted, or enrichment too sparse. The response is never to punish
the aggressive animal. The response is to fix the environment. This is
not ideology. It is protocol. It is the professional standard that governs
the management of every species in every accredited zoo on the planet.

Except one.
When Homo sapiens exhibits aggression — and it does so at rates

that would trigger immediate welfare investigations in any other cap-
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tive population — the dominant institutional response in most human
societies is punishment. A response unacceptable in zoology for obvious
reasons. And unnacceptable in society if we actually think about it. In
society, the aggressive individual is isolated, confined, deprived of so-
cial contact, and then returned to the same environment that produced
the aggression. The environmental conditions are not examined. The
enclosure is not redesigned. The diagnosis is located in the individual
rather than the system.

This would be considered illegal in any zoo. Malpractice. In human
civilisation, it is considered justice.

In 2010, a sixteen-year-old boy named Kalief Browder was arrested
in the Bronx for allegedly stealing a backpack. He could not afford bail
— three thousand dollars. He was sent to Rikers Island to await trial.
The trial never came. He spent three years in the facility, more than two
of them in solitary confinement — a concrete cell, twenty-three hours
a day, no physical contact with another human being. He was beaten
by guards and by other inmates. He attempted suicide multiple times
while incarcerated. When he was finally released — without conviction,
the charges simply dropped — he was twenty years old and had spent
his entire adolescence in conditions that would be illegal for a laboratory
rat. Two years later, at the age of twenty-two, Kalief Browder hanged
himself from an air conditioning unit in his family home.

The zoological assessment is straightforward. A juvenile social mam-
mal was removed from its group, placed in isolation, subjected to chronic
physical stress, deprived of environmental enrichment, social contact,
and agency for a period exceeding one thousand days, and then returned
to an environment in which none of the conditions that produced the
original behaviour had been modified. The outcome was predictable. It
is the outcome any competent animal behaviourist would expect.

The rat deserves a moment. In any accredited research institution in
the developed world, a laboratory rat is guaranteed, by law, a minimum
cage size, social housing with conspecifics, environmental enrichment,
regular veterinary assessment, and a protocol reviewed by an indepen-
dent ethics committee before a single procedure begins. If the rat shows
signs of distress — over-grooming, self-harm, stereotypic behaviour —
the protocol is reviewed and conditions are modified. If the distress
continues, the experiment is terminated. These protections exist not be-
cause the institution is sentimental about rats, but because the scientific
community recognised, decades ago, that an organism in environmental
deficit produces unreliable data. The logic was methodological, not
moral. And yet the same civilisation that mandates enrichment proto-
cols for its laboratory rodents maintains, without apparent contradiction,
a penal system in which a human juvenile can be held in solitary con-
finement for over two years without ethical review of any kind. Kalief
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Browder received less institutional protection than a lab rat in a pharma-
ceutical trial. This is not rhetoric. It is a factual comparison of the two
regulatory frameworks.

The reader’s instinct at this point is to differentiate. Browder was
poor. He was Black. He was caught in a system of specifically American
cruelty — his case was an extreme, not representative. This instinct is
worth examining, because it is the mechanism by which the enclosure
protects itself. Strip away the legal terminology, the racial coding, the
class markers, and look only at the environmental conditions: a social
mammal, isolated from its group, deprived of agency, enrichment, and
meaningful contact, subjected to chronic stress, exhibiting distress be-
haviours that the surrounding system classifies as individual pathology.
That is Kalief Browder at Rikers Island. It is also, with modestly ad-
justed parameters, a woman I will describe later in this chapter — the
statistically median human who sleeps ninety minutes short, commutes
in isolation, eats alone at her desk, maintains two real relationships out
of four hundred digital ones, and describes herself as “fine — just tired.“
The concrete is different. The fluorescent lighting is the same. The isola-
tion is the same. The deprivation of agency is the same. The diagnostic
signal — an organism in chronic environmental deficit, interpreting its
own distress as personal failure — is identical. The difference is that
Browder’s enclosure was recognisable as a cage. Hers is not. Ours is not.
Which is precisely why our cage is harder to escape, why in actuality -
there is no escape. And why I know that you are more than likely to be
living in it right now. Are you not?

Eight Things

IF the Five Freedoms are insufficient and the Five Domains are incom-
plete, what framework could possibly capture the environmental
requirements of a species this complex?

The question occupied me for the better part of a year. I researched
widely — Maslow’s hierarchy of needs, Seligman’s PERMA model of
wellbeing, Deci and Ryan’s self-determination theory, Max-Neef’s fun-
damental human needs taxonomy, the WHO’s dimensions of wellbeing.
Each framework captured something real. None captured everything.
And all of them shared a peculiar limitation: they were designed by
humans, for humans, within the conceptual categories of human culture.
None of them started from the animal.

Starting from the animal means asking the question the way a zookeeper
would ask it: not “what do humans say they need¿‘ but “what does the
organism require, given its evolutionary history, its neurology, and its be-
havioural repertoire, in order to exhibit the full range of species-typical
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flourishing behaviours¿‘
The distinction matters. If you ask a gorilla what it needs — setting

aside the communication problem — you might get answers framed by
its current environment. A gorilla in a barren enclosure might “want“
more food, because food is the only enrichment available. A gorilla
in a well-designed habitat would never prioritise food above social
interaction, because its needs are being met in proportion. The animal’s
stated preferences are shaped by its environment. The animal’s actual
needs are shaped by its biology.

The same is true of humans, and this is the source of a great deal of
confusion. A human living in a system that provides abundant material
goods but insufficient social connection will report that material goods
are important and social connection is a luxury. A human living in a
system that provides social connection but insufficient autonomy will
report that belonging is enough and freedom is dangerous. The fish, as
David Foster Wallace observed, does not know it is in water. Wallace told
this parable — two young fish swimming along, and an older fish passes
and says “Morning, boys. How’s the water¿‘ and one young fish turns
to the other and asks “What the hell is water¿‘ — in a commencement
speech at Kenyon College in 2005, three years before he took his own
life. He was talking about the default settings of adult existence: the
way the most obvious, pervasive realities are the hardest to see. The
water, for Homo sapiens, is the assumption that the enclosure is natural.
That commuting two hours a day is transport, not a welfare failure.
That seeing a doctor for eleven minutes once a year is healthcare. That
spending the first eighteen years of life in fluorescent-lit rooms arranged
in rows is education. That the vague, persistent sense that something is
not quite right — the Sunday evening dread, the nameless Wednesday
exhaustion, the way the organism keeps asking is this it? — is a personal
failing rather than a diagnostic signal. The water is the enclosure. And
the enclosure is invisible precisely because it is everything.

Before I describe the framework, consider the animal it was designed
for. Not a hypothetical animal — the statistically median one. She is
thirty-four years old. She sleeps six hours and twelve minutes per night,
approximately ninety minutes less than her neurology requires. She
commutes fifty-two minutes each way to a job that uses perhaps three of
the skills she spent four years at university developing, and she spends
ten hours of each day either at this job or travelling to and from it. She
eats two of her three daily meals alone, one of them at her desk. She
exercises less than the WHO minimum. She has not made anything
with her hands in months. She has four hundred online connections
and two people she could call at three in the morning. She is in debt.
She is on a waiting list for a therapist. She has not been asked what
she is good at since a school careers adviser put the question to her at
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seventeen, and she did not know the answer then either. She would
describe herself, if asked, as “fine — just tired.“ A zoologist would not
describe her as fine. A zoologist would describe her as a social mammal
in chronic environmental deficit across every measurable dimension
of species-typical functioning. The zookeeper’s term for this is “not
flourishing.“ The human term for this is “normal.“

Working from zoological first principles — from the species file rather
than the cultural survey — eight distinct categories of environmental
requirement emerge. I call them “life areas“ rather than “needs“ because
the word “need“ implies deficiency, and the framework is designed to
describe flourishing, not merely survival. They are:

The Vehicle. The body. Food, movement, sleep, substances, physical
health. Every animal requires appropriate nutrition, space for species-
typical locomotion, adequate rest, and an environment that supports
rather than undermines its physiological systems. For a soil mite, this
means temperature range and moisture availability. For Homo sapiens,
it means an extraordinary range of inputs: varied nutrition calibrated to
an omnivore’s digestive system, opportunities for the sustained aerobic
movement the species evolved to perform, sleep environments com-
patible with circadian biology, and an absence of chronic physiological
stressors.

The Cub. Play and rest. Not rest as recovery — that belongs to the
Vehicle. Rest as purposeless presence. Play as activity without pro-
ductive function. Ethologists have long recognised play behaviour as
a reliable indicator of welfare in captive animals. Stuart Brown at the
National Institute for Play has documented that play deprivation in so-
cial mammals produces effects remarkably similar to sleep deprivation:
cognitive decline, social dysfunction, increased aggression, and reduced
problem-solving capacity. A well-fed animal that never plays is not
flourishing. It is surviving.

The Herd Member. Connection. Relationships, community, belong-
ing, intimacy. Homo sapiens is an obligately social species — prolonged
isolation produces measurable neurological damage, as documented
by John Cacioppo at the University of Chicago in his studies on the
physiology of loneliness. The species requires not merely the presence of
conspecifics but relationships of sufficient depth and stability to satisfy
its bonding neurology: the oxytocin system, the endogenous opioid
system, the mirror neuron network.

The God. Creativity. Making, expressing, building, imagining, shap-
ing reality. The fiction-generating brain does not merely require fictions
for social coordination — it requires the active process of creating them.
Ellen Dissanayake’s work at the University of Washington on “artifica-
tion“ — the human compulsion to make things special, to pattern and
ornament and transform — suggests that creative behaviour is not a
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cultural luxury but a biological drive, as fundamental to the species as
grooming is to other primates.

The Slave. Service. Contributing, protecting, giving, supporting.
The word is deliberately uncomfortable. In zoological terms, service
behaviour — protecting the young, provisioning the group, maintaining
the territory — is among the most fundamental pro-social drives in
cooperative species. It is not self-sacrifice in the moral sense. It is the
mechanism by which social animals maintain the group structures on
which their individual survival depends. Remove the opportunity for
service from a social mammal and you get listlessness, withdrawal, and
the erosion of social bonds — precisely the symptoms observed in retired
humans and isolated elderly populations. Consider that the best-selling
video game franchise in human history is called Call of Duty. Not Call of
Pleasure, not Call of Profit — Call of Duty. The name is not accidental.
It speaks to something the males of the species, in particular, recognise
at a visceral level: the drive to protect, to serve a unit, to be needed by
something larger than oneself. When the real enclosure offers no outlet
for this drive — no squad, no mission, no meaningful contribution —
the animal will find a simulation that does. And it will play it, with ex-
traordinary commitment, every night. The objection arises immediately:
what about Grand Theft Auto? What service drive is satisfied by stealing
cars, evading police, and — the example people inevitably reach for —
killing prostitutes? The prostitute example deserves attention rather
than dismissal. In the game, a player can pay for a service that restores
health, then kill the provider to recover the money. Some players do
this routinely, throughout the entire game, because it works — it op-
timises resources for the team, it keeps the crew funded, it improves
the group’s chances of success. Within the logic of the simulation, there
is no consequence and considerable strategic advantage. The player is
not practising cruelty. The player is provisioning the unit. The morality
is absent because the game has no morality — only systems, and the
animal is extraordinarily good at optimising systems.

But this is precisely the point. Watch what the player is actually doing
across the session. They are playing cooperatively, online, with their
friends. They are protecting each other. Strategising together. Sacrificing
in-game resources for their crew. The content is theft and murder; the
experience is brotherhood. Grand Theft Auto became the best-selling
entertainment product in human history — surpassing eight billion
dollars — not because of the single-player sandbox, but because of GTA
Online: heists with your crew, territory to defend, a business to build
together. The antisocial content is the setting. The social cooperative
play is what keeps the animal logging in, night after night, for a decade.
The animal does not boot up the simulation for the criminality. It boots it
up for the squad — which is to say, for actual human beings. The player,
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their friends, the crew: these are real people, and the animal cares for
them. The prostitute in the game is not a person. We can see the animal
knows the difference. We always have.

The Master. Mastery. Learning, challenge, growth, skill development.
Mihaly Csikszentmihalyi’s research on “flow states“ at the University of
Chicago documented that the deepest reported satisfaction in human
subjects occurred not during leisure but during periods of concentrated
skill application against appropriately calibrated challenges. The mas-
tery drive — the compulsion to get better at things — is observable across
primates: young chimpanzees will practise nut-cracking for months be-
fore achieving proficiency. It is distinct from creativity, as one can master
an existing skill without creating anything new, and create without any
mastery whatsoever.

The Monk. Meaning. Purpose, values, identity, worldview. This is
the category that separates Homo sapiens from every other species in
the framework. The fiction-generating brain does not merely produce
useful social coordinating myths — it demands them. Viktor Frankl,
who survived Auschwitz and went on to found logotherapy, observed
that humans can endure almost any suffering provided they can locate
meaning within it — and collapse under far milder conditions if they
cannot. Meaning is not a higher-order luxury that appears after material
needs are met. It is a parallel requirement, running alongside every
other category, and its absence is catastrophic.

The Zookeeper. Habitat. Shelter, finances, environment, tools, safety,
stability. This is the enclosure itself — not what the animal does but what
the animal needs around it. A person can have a healthy body, deep
relationships, creative output, meaningful work, and a sense of purpose,
and still be crushed by a mouldy flat, financial precarity, or an unsafe
neighbourhood. The environment is not something the organism does;
it is something the organism requires. It is a different category entirely,
and its omission from most psychological wellbeing frameworks is, from
a zoological perspective, baffling.

The test for whether these eight categories are genuinely independent
is simple: can an individual flourish in seven but suffer authentically in
the eighth? For every category, the answer is yes. A person with deep
relationships, creative fulfilment, meaningful work, excellent health,
abundant play, strong mastery, and a clear sense of purpose can still
be miserable in inadequate housing. A person with everything except
connection is lonely. A person with everything except meaning is lost.

Eight independent dimensions of flourishing. Each one essential.
Each one measurable. And each one — as the following chapters will
demonstrate — systematically undermined by the enclosure that Homo
sapiens has built for itself.

I need to make a disclosure at this point, because the framework
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demands it. I am writing this book from inside the enclosure I am
describing. I live in a suburb of Leiden with my wife and two boys —
eight and four. The older one attends a Dutch state school — a good one,
by the metrics his society uses to evaluate such things — where he sits
in rows for six hours a day learning material selected by a committee
he will never meet. The younger is in early years care, which is to say
he is deposited each morning in an institutional environment staffed
by kind, underpaid strangers, because both his parents work. I will
argue in Chapter 8 that this system fails the animal on at least four of the
eight dimensions I have just described. I send my children there every
morning regardless, because the alternatives available to me within
the current enclosure are worse. My wife — who has just completed
a doctorate, who is one of the more rigorously educated mammals on
the continent — works full-time. I work more. We see each other in the
evenings, when we are tired, and on weekends, when we are recovering
from being tired. I run three times a week — on a treadmill, in shoes, in
a gym with fluorescent lighting — which, as I argued several pages ago,
amounts to an organism performing precisely the activity it evolved to
perform, in precisely the manner that severs it from every signal its body
was designed to receive. I have not solved a single one of the problems
this book describes. I am the fish. We are all the fish. The only difference
between me and yourself is that I have noticed the water — and noticing
has not, so far, enabled me to leave it.

This is not false modesty. It is the central diagnostic challenge. The
enclosure is not a conspiracy. It is not maintained by villains. It is
maintained by people like me — educated, well-intentioned, aware of
the problems in the abstract — who send their children into the system
every morning and drive to the gym in shoes because the structure of
the enclosure makes the alternative, at every individual decision point,
slightly more difficult than compliance. The question is not why people
do not leave. The question is why the enclosure is designed so that
leaving, on any single dimension, requires an act of sustained resistance
against every institution the organism depends on. That is not a free
choice. That is a cage with the door open and the food inside.

The framework tells us what the animal needs. The question now
is what the animal built — and why every system it constructed, from
money to medicine, from education to justice, began as a reasonable
attempt to meet one of these eight needs and ended as something its
designers would not recognise.

The answer, it will turn out, is not that humans are stupid. It is that
humans are operating at a scale their biology was never designed to
support. And the consequences of that mismatch are in every institution,
every city, and every life on the planet: 1. visible, 2. inevitable, and 3.
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fixable. Easily.





The Great Myth of Moral Failure

THE vehicle has become a guilt-ridden trap.
Somewhere between the bathroom scale and the self-help aisle, a

story was written about your body. You did not write it, but you have
been living inside it so long that you probably believe it is yours. The
story says: you are responsible. Your weight, your skin, your fatigue,
your digestion, your mood — yours to manage, yours to fix, yours to
blame when the fix does not hold. The story is told so universally and so
early that most people mistake it for a natural law. But it is worth asking
who is protected by such a story. Who benefits when the organism
blames itself? In clinical psychology, when a person absorbs guilt that
belongs to a system, it is recognised as a pathology. In the food industry,
it is recognised as a marketing opportunity. This chapter is about what
happens when you stop looking at the animal and start looking at the
enclosure.

In the autumn of 2018, in a laboratory at the Hawkesbury campus of
Western Sydney University, I watched a woman in a white coat feed a
eucalyptus leaf into a machine that cost more than my car. The machine
was a high-performance liquid chromatograph — HPLC — and it was
doing something that would have seemed absurd to anyone unfamiliar
with the field: it was running a full toxicological profile on a single leaf,
from a single tree, to determine whether that leaf was safe to feed to a
koala.

I was twenty-seven, two years into a doctoral project on soil mites in
the Acari collection, and my laboratory was two doors down from the
eucalyptus analysis facility. I had walked past it every day for weeks
without registering what was happening inside. Then one morning the
door was propped open, and I looked in, and I did not leave for two
hours.

The facility was analysing eucalyptus browse for the zoological pro-
gramme. The process was this: field technicians collected fifty grams
of mature leaf tips from tagged trees on the university’s research plan-
tations — each tree individually numbered, GPS-mapped, and chem-
ically fingerprinted. The samples were brought to the lab in sealed
bags, frozen at minus twenty degrees Celsius, then freeze-dried, then
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ground in a mill to particles of one millimetre or less. This powder —
which had been, that morning, a living leaf on a living tree — was then
subjected to a sequence of analytical procedures that would not have
been out of place in a pharmaceutical quality control laboratory. HPLC
with reversed-phase gradient elution for the formylated phloroglucinol
compounds. Gas chromatography-mass spectrometry for the volatile
terpenes. Near-infrared reflectance spectroscopy for nitrogen availability.
In vitro digestion assays using polyethylene glycol, pepsin, and cellu-
lase to estimate apparent digestibility. The complete panel measured
forty-nine distinct chemical compounds in a single leaf.

Forty-nine. In a leaf. For a koala.
I asked the woman — Dr. Sarah Chen, a plant chemist who had

been running the facility for six years — why this level of analysis
was necessary. Her answer restructured the way I thought about every
living system I had ever studied. “Because,“ she said, “two trees of the
same species, growing side by side, in the same soil, receiving the same
rainfall, can have completely different toxin profiles. One is safe to eat.
The other will make the animal sick. You cannot tell by looking. You
cannot tell by species. You can only tell by testing.“

This is worth pausing on, because the implications extend well be-
yond koala nutrition. The eucalyptus genus contains over seven hun-
dred species. Koalas eat approximately fifty of them. Within any given
region, they specialise in one to three primary species. But even within
an acceptable species, individual trees vary wildly in their concentra-
tions of formylated phloroglucinol compounds — the primary class of
feeding deterrents — as well as terpenes, tannins, and cyanogenic glyco-
sides. A tree that is perfectly edible in March may be toxic by November.
A tree that is safe at the base canopy may be dangerous at the crown,
where UV exposure increases secondary metabolite production. The
chemistry is not merely complex. It is individually variable, seasonally
unstable, and structurally hostile to generalisation. Think it doesn’t
relate to people? I wish.

Wild koalas navigate this chemical landscape using their noses. Ben
Moore and William Foley at ANU demonstrated that formylated phloroglu-
cinol compounds are the primary determinants of feeding. At concen-
trations above forty-five milligrams per gram of dry matter, leaf intake
drops by half. The animals sniff each leaf before eating, using volatile
terpene compounds as olfactory cues to predict the concentration of
non-volatile toxins deep in the leaf’s tissue. The animal is, in effect,
running a rapid field assay on every mouthful. Its nose — a biological
chromatograph operating through two hundred million olfactory recep-
tor neurons — detects what no human eye could distinguish. When a
leaf sniff indicates excessive toxin load, the animal moves to the next
tree. If no acceptable tree is available, koalas do not eat. They prefer
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starvation to consuming a leaf their nose has flagged as dangerous. As
the father of a fussy eater, I can relate to the plight of Dr. Chen. In
captivity, when the animal can no longer simply move to the next tree,
preventing starvation depends on ensuring the correct chemistry of the
individual leaves — and that chemistry can only be determined with
analytical instrumentation that costs, per unit, roughly what a small
apartment costs in western Sydney.

There is more.
The koala’s capacity to process even acceptable levels of plant toxin

depends on a specialised gut microbiome — a consortium of bacterial
species, predominantly Lonepinella koalarum and members of the Syner-
gistaceae, that metabolise phloroglucinol compounds and terpenes into
excretable byproducts. If this microbiome is disrupted — by stress,
antibiotics, or an abrupt dietary change — the animal loses its ability
to properly process food. It can be surrounded by edible leaves and
still starve, because the chemical processing chain between ingestion
and nutrition has been broken. The facility monitored this too, through
faecal glucuronide assays — measuring the metabolic byproducts of
toxin processing in the animal’s waste to determine whether its gut was
functioning.

I asked Dr. Chen what happened when the chemistry was wrong. I
expected her to describe something dramatic — seizures, perhaps, or
organ failure. What she described was worse: nothing visible. The
animal sits in the tree. It loses weight — three to ten percent of body
mass — but koalas are small and furred, and the loss is not obvious
from the ground. Over time, the coat roughens. Muscle strength may
reduce slightly. The demeanour flattens. The faecal pellets soften and
smear — keepers call this “dirty tail,“ and it signals that the hindgut
fermentation on which the animal’s entire nutritional strategy depends
has been disrupted. The animal does not cry out. It does not collapse. It
sits where it has always sat, doing what it has always done, looking —
to any observer without instrumentation — fine.

The data from Cape Otway, published by Whisson and colleagues
in PLOS ONE in 2016, illustrate what this decline looks like at popu-
lation scale. Researchers radio-collared twenty-one koalas in a manna
gum forest that was undergoing progressive defoliation. Through early
September 2013, seventy-one percent of the animals maintained good
body condition scores — seven or above on a ten-point scale. Within
two months, fifteen of the twenty-one were dead or euthanised. The
trajectory was not a gradual slide. It was a threshold event: the animals
compensated, compensated, compensated, and then they could not. Cor-
tisol levels in chronically stressed populations — measured by Narayan
and colleagues through faecal glucocorticoid metabolites — ran ten to
twenty-five times above baseline. The organism was in allostatic over-
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load. It had been in allostatic overload for months, possibly years, while
appearing to function normally. This is what chronic subclinical failure
looks like in a thirteen-kilogram marsupial. It is also, as I would come
to understand, what it looks like in a seventy-kilogram primate who
seemed fine at his last checkup.

The mechanism underlying this decline is not simply nutritional in-
sufficiency. It is a biochemical paradox. The terpenes in eucalyptus
— particularly 1,8-cineole and p-cymene — must be detoxified by the
koala’s liver through cytochrome P450 enzymes. This detoxification is
metabolically expensive. But the terpenes that enter the bloodstream
during processing do not merely drain energy. Maher and colleagues at
the University of Sydney demonstrated in 2019 that these compounds,
at the concentrations naturally present in koala blood after eating euca-
lyptus, directly suppress immune function — specifically IFN-gamma,
IL-6, IL-10, and IL-17A, the cytokine pathways required for mucosal
immunity. The very act of eating eucalyptus suppresses the immune
system the koala needs to fight infection. This is not a design flaw. It
is an evolutionary trade-off that works in the wild, where the animal
can regulate its intake by moving between trees. In captivity, or in a
degraded habitat where the available browse is uniformly poor, the
trade-off becomes a trap: more eating to compensate for poorer nutri-
tion, which means more terpene absorption, which means more immune
suppression, which means greater vulnerability to chronic infections.

I spent that morning watching a woman in a white coat run pharmaceutical-
grade chemistry on a eucalyptus leaf so that a thirteen-kilogram mar-
supial could eat lunch. The animal’s food was tested for forty-nine
compounds. Its gut was monitored for bacterial function. Its chronic
stress was tracked through hormone metabolites in its waste. Its immune
suppression was understood as a consequence of its diet. Its treatment
was assessed for downstream effects on its microbiome. Everything that
entered the animal was measured against the animal — not against a
regulatory standard, not against an economic threshold, but against the
specific biology of the specific organism. And I remember thinking, very
clearly: is this what care looks like?

The Food Court

I left the laboratory at noon and walked across the campus to get some-
thing to eat. The Hawkesbury campus sits in the flat agricultural country
west of Sydney, and its food options at the time consisted of a cafeteria,
a vending machine corridor, and a small food court near the student
union. I bought a cheese and salad sandwich on wheat. Sat at a metal
table in the sun watching a cheer meet.

It was not until several years later — standing in the penguin house
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at Rotterdam, developing the framework that would become this book
— that I understood what I had witnessed that morning, and what I had
done at noon, and the relationship between the two.

A civilisation deploys its most sophisticated analytical chemistry to
ensure that the food entering one animal’s digestive system is compatible
with that animal’s specific biology. Forty-nine compounds measured.
Individual trees tested. Seasonal variation tracked. Gut microbiome
monitored. Immune consequences modelled. The entire apparatus
exists so that the animal’s food nourishes rather than harms it. And then
I ate an unimposing, eucalypt-adjacent cheese and salad sandwich on
wheat. I would not like to apply Dr. Chen’s analytical framework to
what I ate.

The bread was labelled “wheat“ — which, in Australian food termi-
nology, means it contained some proportion of wholemeal flour. The
ingredient list read, in compressed regulatory language: wheat flour,
water, yeast, salt, emulsifiers, vegetable oil, wheat gluten, malted barley
flour, vitamins. This list was not complete. Under current food labelling
regulations in both Australia and the UK, substances classified as “pro-
cessing aids“ are exempt from declaration. The bread contained, in
addition to its listed ingredients, between eight and twelve enzyme pro-
cessing aids — fungal alpha-amylase, maltogenic amylase, xylanase, li-
pase, phospholipase, protease, transglutaminase, hemicellulase — none
of which appeared on the label. These enzymes are classified as “pro-
cessing aids“ rather than “ingredients“ on the grounds that they are
destroyed during baking. Research from the University of Bochum has
demonstrated that up to twenty percent of the allergenicity of fungal
alpha-amylase survives in bread crust.

The word “vitamins“ on the label referred to mandatory fortification:
calcium carbonate, iron, niacin, and thiamin, added to white and brown
flour in Australia and the UK. The word “fortified“ tells you what was
taken. During industrial milling, the bran and germ are removed from
the wheat grain, and with them approximately sixty to eighty percent
of the grain’s zinc, magnesium, manganese, chromium, vitamin B6,
vitamin E, folate, selenium, and fibre. Four nutrients are added back.
The calcium carbonate was never in wheat to begin with — it was
mandated during wartime rationing in 1943 and never removed. The
enrichment does not restore what was lost. It patches four holes in a
wall with twenty-five.

The emulsifiers were mono- and diglycerides of fatty acids and
DATEM — diacetyl tartaric acid esters of mono- and diglycerides. These
are standard in industrial bread. A 2021 study published in Microbiome
found that DATEM causes significant, non-reversible reduction in gut
bacterial density and decreases the abundance of Faecalibacterium — one
of the primary anti-inflammatory commensal bacteria in the human gut.
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Two doors down from where I was eating, Dr. Chen’s facility monitored
the koala gut for precisely this kind of microbial disruption. My gut
was not monitored. The emulsifier was not tested for its effect on my
microbiome. It was tested for its effect on dough.

The wheat itself deserves attention. Fan and colleagues at Rothamsted
Research in England — where the world’s longest-running agricultural
experiment has been tracking crop composition since 1843 — published
data in 2008 showing that zinc, iron, copper, and magnesium concen-
trations in wheat grain were stable from 1845 to the mid-1960s, then
declined significantly. The decline coincided precisely with the introduc-
tion of semi-dwarf, high-yield Green Revolution cultivars — varieties
bred to produce more grain per hectare. They succeeded. The grain con-
tained measurably fewer minerals per gram. The bread in my sandwich
was made from wheat that had been, by any historical measure, bred to
produce more of itself with less of what the organism eating it requires.

The salad was iceberg lettuce. Iceberg lettuce is ninety-five point six
percent water. It contains negligible protein, negligible iron, negligible
calcium, and less than three milligrams of vitamin C per hundred grams
— roughly one-tenth the amount in romaine, which costs no more to grow.
The British and Irish Association of Zoos and Aquariums discourages
iceberg lettuce in herbivorous animal diets because the animals fill up on
water-weight and fail to consume adequate nutrients. In my sandwich,
the iceberg was the healthy part.

If that sandwich had been submitted to Dr. Chen’s facility for the
same analytical rigour applied to the koala’s eucalyptus, the panel would
have identified approximately forty-nine compounds requiring assess-
ment — eight undeclared enzyme residues in the bread, two emulsifiers
with documented effects on gut bacteria, heat-induced acrylamide and
hydroxymethylfurfural in the crust, pesticide residues on the lettuce,
and mineral oil hydrocarbons migrating from the recycled cardboard
packaging. Of these, roughly twenty-five to thirty would have no evolu-
tionary precedent in the primate diet — compounds the human digestive
system has never encountered in two million years of the genus Homo. A
zoo nutritionist would have rejected the sandwich as feed for a captive
chimpanzee. I ate it for lunch and believed I was making a sensible
choice.

Nobody tested any of this for compatibility with my biology. Nobody
profiled my gut microbiome to determine whether the DATEM would
disrupt my bacterial community. Nobody checked whether the wheat
from which the bread was milled retained sufficient minerals to justify
calling it food. Nobody tested the lettuce for the pesticide cocktail that
the UK Expert Committee on Pesticide Residues finds on nearly half of
all salad samples surveyed. The sandwich had been tested — rigorously,
expensively — but not for me. It had been tested for shelf stability, for
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flavour consistency, for manufacturing efficiency, and for compliance
with regulatory standards that define “safe“ as “unlikely to cause acute
illness in a statistically average adult within the period of observation.“
The koala’s food was tested for the koala. My food was tested for the
supply chain.

The koala does not feel guilty about needing forty-nine compounds
tested. Dr. Chen does not blame the koala for being hard to feed. The
system is designed around the animal’s biology and its instincts, not
around the animal’s willpower. If the animal fails to thrive, the browse
is examined. The feed is adjusted. The assumption, always, is that the
system must bend to the organism — not the other way around.

This is the first and most visceral dimension of the human enclosure
failure, and it is the one that most people encounter multiple times every
day without recognising it as a failure at all. The food system that feeds
Homo sapiens was not designed around the species’ nutritional biology.
It was designed around the economics of production, distribution, and
sale. The animal is not the client. The animal is the market.

Koala care and eucalyptus analysis may sound expensive to the reader.
And many may assume it is unrealistic to scale this kind of precision to
eight billion humans. I would encourage the reader to perform a quick
mental arithmetic on the cost of the level of detail and precision we put
into marketing — the advertising, the packaging design, the behavioural
research that tells food companies exactly which shelf height maximises
impulse purchases, which colour palettes trigger appetite, which label
claims bypass critical thought. Whatever figure you arrive at, double
it and you are still not close. Now add the cost of the Therapeutic
Goods Administration. The diet industry. The wellness influencers. The
government food pyramids that are redrawn every decade and never
quite manage to address why the population keeps getting sicker. It
costs far more to convince an organism to go against its biology than it
would to simply feed it correctly.

The Omnivore’s Machinery

TO understand how far the human food supply has drifted from
the organism it ostensibly serves, it helps to start with the organ-
ism.

Homo sapiens is an omnivorous primate with a digestive system
calibrated, over roughly two million years of evolution, to process a
varied diet of wild plants, fruits, nuts, seeds, tubers, insects, fish, and
intermittent meat. The gut is intermediate in length between a dedicated
carnivore’s and a dedicated herbivore’s — shorter than a gorilla’s, longer
than a cat’s — reflecting the species’ evolutionary strategy of exploiting
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a wide range of food sources depending on seasonal and regional avail-
ability. The microbiome — the community of approximately thirty-eight
trillion bacteria that inhabit the gastrointestinal tract — co-evolved with
this dietary pattern and is, like the koala’s, exquisitely sensitive to what
it is asked to process.

The research is extensive and, at this point, unambiguous. Tim Spec-
tor at King’s College London has demonstrated through the PREDICT
studies — the largest ongoing nutritional science programme in the
world, tracking tens of thousands of participants — that individual
metabolic responses to identical foods vary by as much as tenfold be-
tween people. A meal that produces a moderate blood sugar response
in one person produces a diabetic-range spike in another. A fat source
that is efficiently metabolised by one gut microbiome is inflammatory in
another. Spector’s conclusion, published across multiple peer-reviewed
papers, is that there is no universally “healthy“ diet — that nutrition is
individual, microbiome-dependent, and impossible to generalise at the
population level.

This finding, had it emerged in zoological science, would have been
considered unremarkable. Dr. Chen could have told you in 2009 that
two koalas of the same species respond differently to the same tree,
because their microbiomes differ, because their stress histories differ,
because their mothers’ pap — which seeds the infant gut with its found-
ing bacterial community — differed. The individuality of nutritional
response is a foundational principle in captive animal management. It
is treated as a revelation in human nutrition because human nutrition
has, until very recently, been a field that studied populations rather than
organisms.

The consequence of this population-level approach is visible in every
supermarket on the planet. The food supply is standardised. A loaf of
bread in Perth is chemically identical to a loaf of bread in Portland. A
chicken breast in Leiden is raised, fed, processed, and packaged by the
same methods as a chicken breast in Lagos. People with ulcerative colitis
are encouraged to try again to eat the same foods as people without.
The system is optimised for consistency, not for the individual biology
of the animal consuming it. A zookeeper who fed every gorilla in a
troop the same diet, in the same quantities, at the same times, without
adjusting for individual metabolic needs, stress levels, or microbiome
health, would be failing a first-year husbandry assessment. The human
food system does this to eight billion animals simultaneously and calls
it a supply chain.
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What the Animal Ate

THE ancestral diet of Homo sapiens is not a mystery. Archaeolog-
ical, isotopic, and coprolite evidence provides a detailed picture
of what the species consumed for the roughly two million years

preceding agriculture. Daniel Lieberman at Harvard — the same re-
searcher whose work on barefoot running appeared in Chapter 1 — has
synthesised this evidence in The Story of the Human Body, and the picture
is consistent across geographic regions and time periods.

The diet was varied: between two hundred and three hundred differ-
ent food sources per year in most hunter-gatherer populations studied.
It was seasonal: different foods at different times, with long periods of
scarcity punctuating shorter periods of abundance. Eaton and Konner,
who founded the field of evolutionary nutrition in a landmark 1985
paper in the New England Journal of Medicine, initially characterised the
ancestral diet as universally high in fibre — seventy to one hundred and
fifty grams per day, compared to the average modern intake of fifteen.
But this generalisation does not survive contact with the full data. The
Inuit thrived for millennia on a diet that was almost entirely animal-
based, with negligible fibre. The Masai consumed primarily milk, blood,
and meat. Both populations, prior to Western dietary contact, showed
the same absence of metabolic disease as populations eating tubers and
fruit. The pattern that holds across every pre-agricultural and early-
agricultural population ever studied is not any particular macronutrient
ratio — not high fibre, not low carbohydrate, not high fat. The pattern is
this: unprocessed food from the local environment, eaten by the organ-
ism that evolved alongside it. The composition varied enormously. The
principle did not.

The diet was low in sugar — fructose was available only in seasonal
fruit, and honey, which constituted an estimated two to three percent
of total energy intake, was rare and required significant effort to obtain.
It was high in micronutrient diversity, because the variety of plant and
animal sources provided a broad spectrum of vitamins, minerals, and
phytonutrients that no single food category could replicate.

There is a reason the modern diet delivers so much sugar, and it is
not human weakness. It is a fifteen-million-year-old mutation. Approxi-
mately fifteen to twenty million years ago, during a period of Miocene
global cooling that reduced fruit availability across the forests where
ancestral hominoid apes lived, the gene encoding uricase — the enzyme
that breaks down uric acid — mutated into a non-functional pseudo-
gene. Gaucher and colleagues reconstructed the evolutionary history
of this mutation in PNAS in 2014. Every great ape carries the broken
gene. Every human carries it. Nearly every other mammal on the planet
has a working copy. The consequence, documented by Richard Johnson
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and Peter Andrews in Evolutionary Anthropology in 2010, is that when
a human eats fructose, the resulting elevation in uric acid triggers a
metabolic cascade that Johnson calls the “survival switch“: increased
lipogenesis, blocked fatty acid oxidation, and induced insulin resistance.
The switch converts dietary fructose into stored body fat with extraor-
dinary efficiency. When fruit was seasonal — available for weeks, not
months — the switch was adaptive. The ape ate the fruit, stored the fat,
survived the winter. The switch turned on and turned off.

The switch no longer turns off.
In 1700, the average English person consumed approximately four

pounds of sugar per year — roughly five grams per day. By 1800, the
figure had reached eighteen pounds. By 1900, sixty. By the year 2000, the
average American consumed one hundred and fifty pounds of sugar an-
nually — one hundred and eighty-five grams per day, much of it fructose
from high-fructose corn syrup in processed food. A thirty-seven-fold in-
crease in three centuries. The survival switch, which evolved to activate
briefly each autumn when fruit ripened, now operates continuously,
fifty-two weeks a year, in an organism that has not changed biologically
since the Pleistocene. The obesity epidemic is not a failure of willpower.
It is a survival mechanism performing exactly as designed, in an envi-
ronment that no longer provides the off signal. This is not a Western
problem because Western people are weak. It is a Western problem be-
cause the Western food supply is the one that delivers the signal without
the off switch. No society that has adopted this food supply has escaped
the outcome. Not one.

The modern diet inverts nearly every ancestral parameter. The av-
erage Western adult consumes products derived from four species —
wheat, corn, rice, and soy — in various processed configurations. Where
the ancestral diet delivered variety, the modern diet delivers monotony.
Where the ancestral diet delivered intermittent sugar in a matrix of fibre
and water, the modern diet delivers concentrated fructose stripped of
everything that slowed its absorption. Where the ancestral diet changed
seasonally, the modern diet is unchanging — the same products, from
the same supply chains, in the same supermarket, fifty-two weeks a year.
The microbiome, which evolved to process variety, is asked to process
monotony. The results are measurable and they are not subtle.

Even the fruit has changed. Migicovsky and colleagues at Dalhousie
University measured ten phenotypes across more than a thousand apple
accessions and found that modern cultivated apples are three point six
times heavier than their wild ancestor, Malus sieversii, and contain sixty-
eight percent less phenolic content. The polyphenols — the compounds
that protect the organism against oxidative stress, the compounds that
were, in the ancestral fruit, part of the nutritional package alongside the
sugar — were bred out because they cause enzymatic browning when
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the fruit is cut. A brown apple does not sell. A nutritionally depleted
one does. The fruit was bred to look better and work worse.

The decline extends beyond fruit. Donald Davis at the University of
Texas analysed USDA composition data for forty-three garden crops be-
tween 1950 and 1999 and found statistically reliable declines in protein,
calcium, phosphorus, iron, riboflavin, and vitamin C — six, sixteen, nine,
fifteen, thirty-eight, and twenty percent respectively. Mayer, Trenchard,
and Rayns, extending the analysis to eighty years of UK data in the Inter-
national Journal of Food Sciences and Nutrition in 2022, found that iron in
vegetables had fallen by fifty percent, copper by forty-nine percent, and
sodium by fifty-two percent since 1940. Individual extremes are difficult
to read without pausing: watercress has lost eighty-eight percent of its
iron. Cauliflower has lost sixty percent. Oranges have lost seventy-five
percent. Benton and Thacker, reviewing the complete body of evidence
in Foods in 2024, noted that eighty percent of this decline occurred in
the last thirty to forty years. The degradation is not historical. It is
accelerating.

The air itself is contributing. Loladze, in a meta-analysis published in
eLife in 2014 that covered over seven thousand observations across one
hundred and thirty plant species, found that elevated atmospheric car-
bon dioxide — the same increase that is warming the climate — reduces
mineral concentrations in plant tissue by an average of eight percent.
Myers and colleagues confirmed this in Nature the same year: wheat,
rice, barley, and soybeans grown under the CO2 levels projected for mid-
century show reduced zinc and iron. Zhu and colleagues found that
rice under elevated CO2 loses ten percent of its protein. The mechanism
is straightforward: more carbon dioxide accelerates plant growth, and
the same quantity of soil minerals is distributed across more tissue. The
plant grows bigger. It does not grow more nutritious. The organism
that eats it receives more volume and fewer of the micronutrients that
volume was supposed to deliver.

The Hadza people of Tanzania — one of the last remaining popula-
tions practising a predominantly hunter-gatherer subsistence pattern
— harbour a gut microbiome approximately forty percent more diverse
than the average Western adult’s. This diversity is not a trivial statis-
tic. Microbiome diversity is the single strongest predictor of metabolic
health identified in nutritional science. Low diversity is associated
with obesity, type 2 diabetes, inflammatory bowel disease, depression,
autoimmune conditions, and cardiovascular disease. The human gut,
like the koala’s, requires the right inputs to function. Unlike the koala,
the human receives no analytical assessment of whether the inputs are
right. The assumption, embedded so deeply in the food system that it is
invisible, is that if the food is on the shelf, it is fine.

The Hadza are not alone. In 1989, a Swedish physician named
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Staffan Lindeberg travelled to Kitava, a small island in the Trobriand
archipelago of Papua New Guinea, and conducted what would become
one of the most comprehensive dietary health surveys of a non-Western
population ever published. Over the course of multiple visits spanning
a decade, Lindeberg and his colleagues examined approximately twelve
hundred islanders. The Kitavan diet was sixty-nine percent carbohy-
drate — a figure that, by the logic of every low-carb bestseller in the
airport bookshop, should have produced a population riddled with
insulin resistance, obesity, and metabolic disease. The carbohydrates
came from tubers — yam, sweet potato, taro — along with fruit, coconut,
and fish. Zero dairy. Zero refined sugar. Zero cereals, margarine, or
oils. Less than one percent of caloric intake came from Western foods,
roughly three US dollars’ worth per year. Nobody had designed this
diet. Nobody had optimised it. It was simply what grew on the island,
prepared the way it had always been prepared, eaten the way it had
always been eaten.

The results, published across a series of papers in the Journal of Inter-
nal Medicine and Metabolism between 1993 and 2001, were not merely
good. They were, by Western epidemiological standards, impossible.
Lindeberg and Lundh examined two hundred and thirteen adults and
performed a hundred and seventy-one electrocardiograms. They found
no case corresponding to stroke. No sudden cardiac death. No angina
pectoris. ECG abnormalities were minimal even in subjects in their
eighties and nineties. Blood pressure showed no association with age —
a finding so contrary to Western clinical assumptions that it bears repeat-
ing: in Kitava, getting older did not raise your blood pressure. Fasting
insulin in Kitavan men averaged 3.08 international units per millilitre,
compared to 6.98 in age-matched Swedish men. Kitavan women: 3.37,
against 6.65 in Swedish women. At ages fifty to seventy-four, Kitavan
insulin levels were half those of their Swedish counterparts. And here
is the detail that should dismantle any remaining confidence in sim-
ple dietary arithmetic: insulin in Kitavans decreased with age, while in
Swedes it increased. The statistical significance was beyond dispute — P
less than 0.001. The organism eating sixty-nine percent carbohydrate
from unprocessed tubers was running cooler, metabolically, than the
organism eating a modern Scandinavian diet.

Cordain, Lindeberg, and colleagues then published, in the Archives of
Dermatology in 2002, a finding that no dermatologist has satisfactorily
explained without reference to diet. Of the twelve hundred Kitavans
examined, three hundred were aged fifteen to twenty-five — the age
window in which acne vulgaris is most prevalent. The number who
had acne, of any grade, was zero. Not low. Zero. Among the Aché of
Paraguay — a second non-Western population examined in the same
study, a hundred and fifteen subjects over eight hundred and forty-three
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days — the figure was also zero. In Western populations, the prevalence
of acne in adolescents is seventy-nine to ninety-five percent. The paper’s
authors noted, with the restraint characteristic of peer-reviewed under-
statement, that the difference “cannot be solely attributed to genetic
differences“ and “likely results from differing environmental factors.“
The environmental factor was the food. Between seventy-six and eighty
percent of Kitavan adults smoked daily — a habit that, in any Western
risk model, would predict catastrophic cardiovascular outcomes. They
had none. The browse was right. The organism was fine.

Eight thousand kilometres to the west, and twenty-four years later, a
team led by Hillard Kaplan published in The Lancet the results of a study
that approached the same question with different technology. Kaplan
and colleagues performed coronary CT scans on seven hundred and five
Tsimane adults in the Bolivian Amazon, aged forty to ninety-four. The
CT scan measures coronary artery calcium — calcified atherosclerotic
plaque — and is the most reliable non-invasive predictor of heart attack
risk available to modern cardiology. The Tsimane results were the lowest
ever recorded in any population on earth. Eighty-five percent of those
scanned had a coronary artery calcium score of zero. At age seventy-five
and above — an age at which, in the American MESA cohort study,
roughly eighty-six percent of adults show measurable plaque — sixty-
five percent of Tsimane elders still had perfectly clean arteries. The
Tsimane diet was seventy-two percent carbohydrate, predominantly
from plantain, manioc, rice, corn, and wild game, with fish providing
most of the animal protein. Fourteen percent protein. Fourteen percent
fat. No processed food. No refined sugar. No dairy.

What makes the Tsimane data particularly difficult to dismiss is the
confound that should, by every Western biomedical model, have de-
stroyed the result. Fifty-one percent of the Tsimane adults scanned
had elevated C-reactive protein — a marker of systemic inflammation,
driven in their case by chronic parasitic and bacterial infections endemic
to the Amazonian lowlands. Chronic inflammation is the mechanism by
which, according to three decades of cardiovascular research, atheroscle-
rotic plaque forms and destabilises. The Tsimane had the inflammation.
They did not have the plaque. Their arteries were cleaner than those
of any Western population ever measured, including populations with
access to statins, cardiac rehabilitation, and the full apparatus of preven-
tive cardiology. The organism was inflamed, infected, and free of the
disease that inflammation is supposed to cause — because the substrate
on which inflammation acts, the metabolic environment created by the
diet, was not there.

Three populations. Three continents. Three different diets — the
Hadza eating wild tubers, baobab, and honey in the East African sa-
vanna; the Kitavans eating yam, coconut, and reef fish on a Melanesian
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island; the Tsimane eating plantain, manioc, and river fish in the Amazo-
nian basin. Different macronutrient ratios. Different climates. Different
gene pools. The same outcome: negligible cardiovascular disease, negli-
gible metabolic syndrome, negligible obesity, and biomarkers that West-
ern physicians would classify as belonging to a younger species. Nobody
in any of these populations was following a programme. Nobody was
counting macros or measuring glycemic index or taking supplements to
compensate for what their food lacked. The food did not lack anything,
because it had not been altered to lack anything. It was the browse of
the local environment, eaten by the organism that evolved in concert
with it. The match between food and biology was not optimised. It was
never broken.

What happens when it is broken is not a matter of speculation. It has
been documented, repeatedly, with the precision of a controlled experi-
ment — except the experimenters were governments and corporations,
and the subjects did not consent. The people of Nauru, a Pacific island
nation, ate a traditional diet of fish, coconut, and fruit for millennia.
In the mid-twentieth century, phosphate mining brought wealth, and
with wealth came imported processed food — white rice, sugar, tinned
meat, soft drinks. Within a single generation, the prevalence of type 2
diabetes exceeded forty percent, the highest rate ever recorded in any
population on earth. A twenty-fold increase. Same island. Same gene
pool. Same people. Different food. The Pima Indians of Arizona and
the Pima Indians of the Sierra Madre in Mexico share recent common
ancestry and near-identical genetic profiles. The American Pima, eating
a standard American diet, have a diabetes prevalence of thirty-eight
percent. The Mexican Pima, eating a traditional diet of beans, corn, and
squash, have a prevalence of 6.9 percent. The genome did not change.
The feed changed. Every documented case of a non-Western population
transitioning to processed food shows the same trajectory: the diseases
of civilisation — obesity, diabetes, cardiovascular disease, acne, dental
caries, depression — appear within one to two generations. Trowell and
Burkitt catalogued this pattern across dozens of populations in Western
Diseases: Their Emergence and Prevention in 1981. The pattern has not
changed. It has only accumulated more data points.

A zookeeper reviewing this evidence would not find it surprising. A
zookeeper knows that when you change the browse, you change the
animal. Not in theory. Not over millennia. Within years. Within a
single generation. The question a zookeeper would ask is not why the
Kitavans and the Tsimane are so healthy. That requires no explanation.
The animal is eating what it evolved to eat. The question a zookeeper
would ask is the one that Giles, at his desk in the enclosure, eating his
sandwich from the supply chain, has never been trained to formulate:

What happened to my browse?
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It is not fine. A zoologist would know this. A zoologist would look at
the inputs, look at the organism’s evolutionary dietary profile, look at
the health outcomes, and conclude that the food supply is producing
chronic subclinical malnutrition across the entire captive population.
Not starvation — the animals are not thin. Many are overweight, which
is itself a diagnostic signal: an animal gaining excess fat in captivity is
typically consuming energy-dense, nutrient-poor food in the absence of
adequate movement, which is precisely the behavioural profile of the
modern Western adult. The food system is not failing to feed the animal.
It is failing to nourish it. The distinction is everything.

The Treadmill and the Trail

THE pattern that emerged in Chapter 1 — a well-intentioned in-
tervention that severs the animal from its own biology — recurs
across every dimension of the Vehicle. The shoe silenced the

foot. The food supply silenced the gut. And the built environment
silenced the body.

Homo sapiens is, as established in the previous chapter, a persistence
predator — an endurance specialist whose physiology is calibrated for
sustained aerobic movement across varied terrain. The cardiovascular
system, the musculoskeletal architecture, the thermoregulatory appara-
tus, the neurotransmitter systems that regulate mood, sleep, appetite,
and immune function — all of these were shaped by, and remain depen-
dent on, regular physical movement of a specific type: low-to-moderate
intensity, sustained, outdoors, on uneven ground, in social groups.

The modern enclosure provides a chair.
The average office worker in the developed world sits for nine to

eleven hours per day. This figure — documented across multiple large-
scale studies, including the UK Biobank cohort of over five hundred
thousand participants — exceeds the amount of time the organism
spends in any other single posture, including sleep. The species that
evolved to move sits. The species that evolved to run is stationary. The
consequences, again, are not subtle. A 2012 meta-analysis published in
The Lancet by I-Min Lee at Harvard estimated that physical inactivity
is responsible for approximately 5.3 million deaths per year globally
— roughly the same as tobacco. The organism is not diseased. It is
sedentary, in an enclosure that was designed for the convenience of the
institution rather than the biology of the inhabitant.

Some humans attempt to compensate through dedicated exercise —
the gym, the run, the fitness class. The impulse is correct; the execution
recapitulates the pattern. The gym is a fluorescent box in which the
animal performs repetitive movements on machines that constrain the
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body to linear planes of motion, isolated from weather, terrain, social
bonding, and sensory input. The treadmill is the most precise metaphor
for the human enclosure that I have encountered: an organism running
at full capacity, going nowhere, in a controlled environment, while a
screen mounted on the wall provides a simulation of the outdoor world
it is not permitted to inhabit. I run on a treadmill three times a week.
I noted in the previous chapter that this amounts to performing the
activity the organism evolved to perform in precisely the manner that
severs it from every signal its body was designed to receive. I have not
stopped doing it. The enclosure makes the alternative inconvenient.

The Diurnal Mammal

ONE more dimension of the Vehicle requires attention, because
it is the one most consistently violated and least consistently
recognised as a welfare issue.

Homo sapiens is a diurnal species with a circadian biology calibrated
to solar light cycles. The suprachiasmatic nucleus — a cluster of approx-
imately twenty thousand neurons in the hypothalamus — uses light in-
put from specialised retinal ganglion cells to synchronise the organism’s
internal clock with the external day-night cycle. This clock regulates not
merely sleep-wake patterns but hormone secretion, immune function,
metabolic processes, body temperature, cognitive performance, and
emotional regulation. It is not a convenience. It is the organism’s master
timing system, and it requires a specific environmental input to function:
bright light during the day, darkness at night. The species evolved in
equatorial Africa, where this input was reliably provided by the sun.

The modern enclosure provides electric light, shift work, screens
that emit blue-spectrum light at wavelengths optimally calibrated to
suppress melatonin production, and an economic system that treats
sleep as an obstacle to productivity. Matthew Walker at the University
of California, Berkeley, has documented in exhaustive detail — across
two decades of research compiled in Why We Sleep — that chronic sleep
restriction produces impairments in immune function, emotional reg-
ulation, memory consolidation, cardiovascular health, and metabolic
stability. Walker’s summary is blunt: “The shorter your sleep, the shorter
your life.“ The average adult in the industrialised world sleeps six hours
and thirty-one minutes per night. The biological requirement, estab-
lished through sleep laboratory studies, is seven to nine hours. The gap
— between sixty and one hundred and fifty minutes per night — is not a
lifestyle choice. It is an environmental deficit, imposed by an enclosure
whose economic rhythms are misaligned with the organism’s biology.

A zookeeper who systematically restricted the sleep of a captive
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animal by ninety minutes per night — who installed lights that disrupted
the animal’s circadian biology, who structured the animal’s daily routine
around an economic schedule rather than its natural sleep-wake cycle
— would face professional sanction. For Homo sapiens, it is called the
working week.

The pattern is now visible across the entire Vehicle dimension. The
food severs the animal from its nutritional biology. The environment
severs the animal from its movement biology. The light severs the animal
from its circadian biology. In each case, the mechanism is the same:
a system designed for institutional convenience rather than species-
typical functioning, producing chronic subclinical impairment that the
organism experiences as normal because it has never known anything
else. The koala at Cape Otway maintained good condition scores right
up until the crash. So does the modern Western adult.

The woman I described in the previous chapter — the statistically
median human who sleeps ninety minutes short, commutes in isolation,
eats alone at her desk — is not failing to maintain her Vehicle. She
is maintaining it with the tools the enclosure provides. She is doing
everything the system tells her to do. She is eating the food on the shelf,
sleeping the hours the schedule permits, exercising in the manner the
built environment allows. The Vehicle is not neglected. It is serviced by
a system that does not know what the animal needs, has never tested
for it, and would not restructure itself if it did.

In a laboratory two doors down from where I used to work, a woman
in a white coat is testing a eucalyptus leaf to make sure a koala can eat
lunch. Nobody is testing what you had for breakfast.

The body is the first enclosure. But a well-maintained body in a barren
environment is not flourishing — it is surviving. What does the animal do
after its needs are met? Chapter 3 examines the dimension that every zookeeper
checks first and every human system ignores: play.





The Body That Forgot How to Move

LIONS do not need taming
A lion cub that has eaten well will not lie still. Watch it. The belly is

full, the mother is near, the temperature is adequate, the threat level is
zero – every parameter of the Vehicle is satisfied – and the animal does
not rest. It attacks its sibling’s tail. It stalks a beetle across the dirt. It
pounces on a tuft of grass with the full committed violence of its species.
Misses, rolls, gets up, does it again. The behaviour has no productive
function. It does not feed the cub. It does not protect it. It burns
calories the organism just spent an hour acquiring. A strict efficiency
analysis would classify it as waste. Unproductive. No zoologist on
the planet would classify it waste. A zoologist would classify it as the
single most reliable indicator that the animal is well. A cub that does
not play after eating is a cub in trouble. The absence of play in a healthy
juvenile mammal is a diagnostic emergency. It means something in
the environment is wrong – predation threat, illness, social disruption,
habitat deficit – and the animal is allocating every resource to survival
rather than development. Play is not what the animal does when it has
nothing better to do. Play is what the animal does when everything else
is working.

In the previous chapter we discovered the great myth of vehicle fail-
ure. Absolved all misdirected personal accountability of responding
correctly to our current system. Correctly added a significant albeit far
easier responsibility to offer basic ameniability to allow its restructure
as long as they should fall within our allocated preferences. Of course
any restructure would need to do just that. Can the Koala choose to eat
spruce, no, but it may choose a million and one other things indepen-
dently. Autonomy is respected in the koala sanctuary far more than our
current counterpart and we are obligated to extend such a zoological
standard to humans in any resolution we construct. At this point the
organism is well.

The Biology of Uselessness

IN 1966, a twenty-five-year-old engineering student named Charles
Whitman climbed the observation deck of the Main Building tower
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at the University of Texas at Austin, carrying a footlocker of weapons,
and killed fourteen people before being shot dead by police. It was the
deadliest mass shooting in American history at that time. In the weeks
that followed, a commission was assembled to understand what had
happened – not merely the mechanics of the event but the developmen-
tal trajectory of the person who perpetrated it. Among the members of
that commission was a young assistant professor of psychiatry named
Stuart Brown.

Brown’s contribution to the investigation would redirect his career
for the next half-century. Examining Whitman’s developmental history,
Brown identified a pattern that was not, at first glance, the one he
expected. Whitman had been subjected to severe physical abuse by his
father – that was documented and unsurprising. But Brown noticed
something else: Whitman’s childhood was virtually devoid of play.
Not merely limited. Absent. No rough-and-tumble with peers, no
unstructured outdoor time, no spontaneous social play of the kind that
characterises normal mammalian development. The abuse was visible.
The play deprivation was invisible – it was what had not happened
rather than what had, and no existing clinical framework flagged it as
significant.

Brown pursued the observation. Over the following years, he ob-
tained research grants to interview men incarcerated for homicide in the
Texas prison system and compare their developmental histories with
matched control populations – men of the same age, race, socioeconomic
background, and educational attainment who had not committed violent
crimes. The play histories diverged dramatically. The homicidal group
showed markedly deficient play compared to controls – not merely less
play, but qualitatively different play: isolation, bullying, inappropriately
aggressive interactions in place of the reciprocal rough-and-tumble that
healthy juvenile mammals engage in. The control group had played
normally. The murderers, overwhelmingly, had not. Brown repeated
the analysis with felony drunk drivers and found the same pattern.
Between 1968 and 2013, he conducted or reviewed approximately six
thousand individual play histories, building what remains the largest
longitudinal dataset on human play behaviour ever assembled. The con-
clusion he reached was stark: prolonged, sustained play deprivation in
childhood is associated with violent antisocial behaviour in adulthood.
Not correlated in the weak, hedging way that social science often uses
the word. Associated in the way that a veterinarian would associate
chronic social isolation with stereotypic behaviour in a captive primate:
the environmental deficit reliably produces the pathological outcome.

Brown went on to found the National Institute for Play, which sounds,
to most people, like a whimsical enterprise – a research institute ded-
icated to something that children do on their own, for free, without
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instruction. The name is itself diagnostic. The fact that a research in-
stitute for play sounds whimsical tells you how the culture classifies
play: as frivolous, optional, the thing you do when the real work is
done. Brown’s research, and the body of neuroscience that accumulated
around it over the following decades, demonstrates that this classifi-
cation is not merely wrong. It is inverted. Play is not a reward for
development. It is the mechanism of development.

The Longest Childhood

TO understand why play matters as much as it does, it helps to
understand the organism’s developmental timeline, because it
is, by any comparative standard, absurd.

Homo sapiens has the longest juvenile development period of any
species on the planet. A wildebeest calf, as noted in Chapter 1, can run
with the herd within hours of birth. A chimpanzee – our closest living
relative, sharing approximately ninety-eight point six percent of our
DNA – reaches social maturity at around thirteen years. A human does
not achieve full neural maturation until the mid-twenties. The prefrontal
cortex, the region responsible for impulse control, risk assessment, long-
term planning, and social calibration, is the last structure to complete
myelination. An eighteen-year-old human has a legally adult body
housing a neurologically adolescent brain. The organism has been
under construction for a quarter of a century. No other mammal comes
close. Even among primates, whose developmental timelines are long
relative to other mammals, the human is an outlier – roughly twice as
long as a chimpanzee’s, and the chimpanzee is itself unusually slow by
mammalian standards.

The evolutionary logic of this extended childhood is not mysterious.
The human brain, as established in Chapter 1, is the most expensive
organ in the mammalian kingdom – two percent of body mass con-
suming twenty percent of metabolic energy. An organ that costly must
produce something worth the investment. What it produces, during
that quarter-century of development, is not merely a larger brain but a
more precisely wired one. The process is called synaptic pruning, and it
works by overproduction and selection: the infant brain generates vastly
more neural connections than it will ultimately use – approximately one
hundred trillion synapses by age two, roughly double the adult number
– and then, over the following two decades, eliminates the connections
that are not reinforced by experience. The connections that fire together,
wire together, as the neuroscientist Donald Hebb phrased it in 1949. The
ones that do not fire are pruned away. The result is a brain that is not
merely large but calibrated – shaped by the specific environment the
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organism encounters during development, optimised for the particular
physical, social, and cognitive demands of its world.

Play is the primary mechanism by which this calibration occurs.
When a juvenile mammal engages in rough-and-tumble play – wrestling,
chasing, rolling, pinning – it is not merely burning energy. It is running
the neural circuits for social behaviour through thousands of repetitions
under low-stakes conditions. The animal learns how hard it can bite
before its partner stops playing. It learns to read body language, to
signal intent, to modulate force, to take turns between dominant and
submissive roles. It learns the boundaries of its social world through
direct physical experience rather than instruction. Jaak Panksepp, the
neuroscientist who spent decades at Washington State University and
Bowling Green State University studying the neural substrates of play in
rats, demonstrated that play activates subcortical circuits – thalamic, stri-
atal, and frontal cortex regions – that are among the most evolutionarily
ancient structures in the mammalian brain. Play is not a cortical luxury.
It is a subcortical drive, hardwired into the brainstem alongside hunger,
fear, and sexual motivation. Panksepp described it as one of the seven
primary emotional systems of the mammalian brain, as fundamental
as rage or panic. He also found something that deserves emphasis:
rats deprived of play show measurably underdeveloped prefrontal cor-
tices. The dendritic length, complexity, and spine density of the medial
prefrontal cortex – the structure that governs behavioural inhibition,
attention, and social decision-making – are refined by play. Without
play, the structure does not develop properly. The hardware required
for impulse control is built, in part, by the experience of playing.

Panksepp drew a connection that remains controversial but has not
been refuted: the symptoms of attention deficit hyperactivity disorder
in children – impulsivity, hyperactivity, difficulty with sustained atten-
tion – bear a striking resemblance to the behaviour of play-deprived
rats. He noted, in a 1998 paper in Current Directions in Psychologi-
cal Science, that psychostimulant medications used to treat ADHD –
methylphenidate, amphetamines – are among the most potent play-
suppressing drugs known in animal pharmacology. At doses compara-
ble to therapeutic levels in children, methylphenidate abolished social
play in juvenile rats without reducing general social interest. The ani-
mals still wanted to be near each other. They simply stopped playing.
Panksepp was careful not to claim that ADHD is caused by play de-
privation – the aetiology is complex and multiply determined. But he
posed a question that the profession has not adequately answered: if
play builds the prefrontal circuitry that ADHD medication targets, and if
play deprivation produces prefrontal underdevelopment that resembles
ADHD, and if the medication that treats ADHD also suppresses the play
that would build the circuitry – then what, exactly, is the intervention
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doing?
I am not qualified to answer that question. I am a soil mite researcher,

not a neuropharmacologist. But I notice that the question has the same
structure as the koala’s antibiotic problem from Chapter 2: a treatment
that addresses the presenting symptom while undermining the biologi-
cal process that would resolve the underlying condition. The antibiotic
cures the infection and destroys the gut. The medication manages the
behaviour and suppresses the play. The pattern recurs.

Rest Is Not Recovery

THERE is a second dimension to the Cub that is distinct from play
and equally misunderstood by the enclosure: rest.

I do not mean sleep. Sleep belongs to the Vehicle – it is a physiological
necessity, and its deprivation produces measurable biological harm, as
documented in the previous chapter. What I mean by rest is something
different: the state of purposeless wakefulness. The animal that is awake,
alert, and doing nothing in particular. Not recovering from exertion.
Not preparing for a task. Not consuming information. Simply present,
without agenda, in a state that the culture has no word for because the
culture does not recognise it as a state.

Alex Soojung-Kim Pang, a visiting scholar at Stanford and founder
of the Restful Company, has written the most comprehensive popular
account of this distinction in his 2016 book Rest: Why You Get More Done
When You Work Less. The title is misleading – it frames rest instrumen-
tally, as a productivity tool, which is itself a symptom of the enclosure
– but the research he compiles is substantial. Pang examined the daily
routines of exceptionally productive scientists, writers, and mathemati-
cians, and found a pattern so consistent it constitutes a finding: the
most creative minds in recorded history worked, on average, four to
five hours per day. Not eight. Not ten. Not the heroic eighteen-hour
days celebrated by startup culture and investment banking. Four to five
hours of concentrated, deliberate work, followed by extended periods
of what Pang calls “deliberate rest“ – walking, napping, playing music,
gardening, engaging in activities that are absorbing but non-productive.

Charles Darwin, whose output across a forty-year career included
twenty-five books and over one hundred and fifty scientific papers,
worked in focused blocks of ninety minutes in the morning, walked
the Sandwalk – a gravel loop near Down House in Kent that he called
his “thinking path“ – multiple times per day, napped in the afternoon,
read novels with his wife in the evening, and was in bed by ten. His
son Francis recalled that the walks were for “hard thinking“ – not in
the sense of conscious analysis but in the sense of allowing the mind
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to metabolise. Darwin had a method for tracking this: he kept a pile of
flint stones at the beginning of the Sandwalk and kicked one aside with
each circuit. Some problems were three-stone problems. Some were
five. The theory of evolution by natural selection – arguably the most
consequential idea in the history of biology – was developed largely on
a gravel path in the English countryside by a man who had finished his
desk work by noon.

Albert Einstein played the violin when he was stuck on a physics
problem. He told the Japanese music educator Shinichi Suzuki that “the
theory of relativity occurred to me by intuition, and music is the driving
force behind this intuition.“ He slept ten hours a night. He took long,
aimless walks. He sailed. The breakthroughs did not come at the desk.
They came in the gaps between desk sessions, during what neuroscience
now calls “transient hypofrontality“ – a state in which the executive
control regions of the prefrontal cortex reduce their activity, allowing
more diffuse, associative processing in the default mode network. The
thinking becomes less directed and more connective. Ideas that would
be suppressed by focused attention are permitted to surface.

The most famous account of this process belongs to Henri Poincare,
the French mathematician whose contributions to topology, celestial
mechanics, and the philosophy of science would be difficult to overstate.
In 1908, Poincare described, in a lecture to the Societe de Psychologie
in Paris, the circumstances under which his theory of Fuchsian func-
tions had come to him. He had spent fifteen days at his desk, trying
and failing to prove that such functions could not exist. He tried many
combinations of ideas. He reached no results. Then he left Caen for a
geological excursion, and the travel made him forget his mathematical
work entirely. At the moment he put his foot on the step of an omnibus
at Coutances, the solution appeared to him – complete, unbidden, and
correct. He described the experience as one of “sudden illumination,“
and identified it as the product of unconscious incubation: the mind
continuing to work on the problem below the threshold of awareness,
during a period of apparent idleness. Poincare’s framework – prepa-
ration, incubation, illumination – became foundational for creativity
research. The preparation is conscious. The incubation requires rest.
The illumination arrives without permission.

The point is not that rest makes you more productive, although it
does. The point is that rest is a distinct biological state – not the absence
of work but the presence of something else. The animal at ease. The
organism in its environment, awake and unoccupied, with nothing to
do and nowhere to be. Every zookeeper recognises this state in a well-
managed animal. A gorilla that has eaten, socialised, and explored its
enclosure will sit. Not asleep. Not anxious. Not waiting for something.
Just sitting. The state is so ordinary in a healthy animal that it passes
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without comment. Tell me, is it very easy for you to sit amongst the
herd?

The Body Storage Problem

There are rules. They are not written anywhere. They are not legislated,
not taught in any classroom, not printed on any sign. They are enforced
continuously, by everyone, through mechanisms so subtle that most
people comply without ever noticing they are complying. The rules
govern what states of being are acceptable in shared space, and they can
be reduced to a single principle: utility is the only permitted condition.

We may eat. We may work. We may shop. Exercise. Wait — provided
you are visibly waiting for something and look slightly annoyed or
impatient. Wat you may not do, in any public space in any Western
city, is simply exist. The animal may not be present without purpose. If
you are seen to have no purpose, you become a problem — not a legal
problem, not yet, but a social one. You disturb the herd. Not by doing
anything. By doing nothing.

Consider the person who eats alone in a restaurant. Watch what they
do. They bring a book, a phone, a laptop. They bring a prop. The prop is
not for them. The prop is for the other diners, so that the sight of a human
being sitting with food and nothing else does not create the low-level
ambient discomfort that an unexplained solitary presence produces in a
social species trained to read aloneness as failure. The laptop converts
“person eating alone“ into “person working through lunch.“ The book
converts it into “person who reads.“ The phone converts it into “person
with a social life happening elsewhere.“ Each prop performs the same
function: it supplies the missing utility. It answers the question the herd
did not ask aloud but is silently, continuously asking: why are you here?

The question sounds benign. It is not. It is the herd’s immune system
— scanning for anomaly, flagging what does not fit, applying social
pressure until the anomaly is resolved or removed. The person without
a prop learns quickly. They bring one next time. They adapt. They
comply. And the rule — that you may not exist without displayed
purpose — is reinforced without ever being spoken.

Now consider running. An adult, in ordinary clothes, running through
a public street. Not in workout gear, not on a jogging path, not wearing
headphones and a fitness tracker. Just running. Moving at the speed the
organism was built to move. Watch what happens. People turn. People
stare. People step aside with an alertness that is not curiosity but alarm.
The herd reads the running body and reaches for two explanations: the
person is being chased, or the person has stolen something. There is
no third interpretation available, because the enclosure has made adult
running so foreign that the sight of it triggers a threat response in by-
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standers. The social rule — walk, always walk, at a pace that signals
control and calm and predictability — is enforced not by law but by the
collective anxiety of a population that has been trained to associate the
animal’s primary evolved locomotion with emergency.

A zookeeper observing these behavioural constraints from outside
the enclosure would note: the animals have developed social norms
that prohibit species-typical behaviour in shared spaces. Running is
suppressed. Purposeless sitting is suppressed. Solitary presence without
displayed utility is suppressed. The norms serve the anxiety manage-
ment of the majority population. Animals that deviate are subject to
social sanction — staring, avoidance, suspicion, concern. The animal is
not merely housed in an enclosure that restricts its movement, its food,
its sleep, and its play. The animal polices itself. The herd enforces the
enclosure from within.

Pang’s research suggests that the most productive humans in history
understood intuitively what the enclosure has taught most of us to
forget: that rest is the substrate on which creative work grows. It is not
an interruption of productivity. It is its precondition. Pang cites research
indicating that the brain consumes roughly the same amount of energy
during rest as during focused work – the default mode network is not
idle but active, consolidating memories, simulating future scenarios,
integrating information across domains. The organism is not doing
nothing. It is doing something the conscious mind cannot do, and it can
only do it when the conscious mind stops trying.

The Child and the Screen

IN 2012, something changed. The epidemiological data are unam-
biguous about the timing, even if the causal mechanisms remain
debated. Jean Twenge, a psychologist at San Diego State University

who has spent her career tracking generational differences in mental
health, identified the inflection point through large-scale survey data
published across multiple papers, most notably in Clinical Psychological
Science in 2017 and Psychiatric Research and Clinical Practice in 2020. After
remaining essentially stable throughout the 2000s, rates of depression,
anxiety, self-harm, and suicidal ideation among American adolescents
began climbing sharply between 2011 and 2013. The increases were not
small. They were not gradual. And they were not evenly distributed.
Adolescent girls were affected far more severely than boys. Emergency
department visits for self-harm among ten-to-fourteen-year-old girls
roughly tripled over the following decade. Among fifteen-to-nineteen-
year-old girls, the increase was over one hundred percent. The curves,
when plotted, do not show a gentle trend. They show a hinge – a system
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that was stable and then, within the space of two to three years, was not.
The timing coincides with a single technological event: the mass

adoption of smartphones equipped with front-facing cameras and social
media platforms optimised for image-based interaction. The iPhone 4,
released in June 2010, was the first widely adopted smartphone with
a front-facing camera. Instagram launched in October 2010. By 2012,
more than half of American teenagers owned a smartphone. By 2015,
the figure exceeded seventy-three percent. Jonathan Haidt, a social
psychologist at New York University, has documented this transition in
The Anxious Generation, published in 2024, calling it “the Great Rewiring
of Childhood“ – the replacement, between roughly 2010 and 2015, of a
play-based childhood with a phone-based childhood.

The zoological framework does not require Haidt to be right about
the causal mechanism in order to recognise the diagnostic signal. For
enclosure design is simple: the animal stopped playing. Twenge’s data
show that time spent in face-to-face social interaction among American
adolescents declined sharply after 2012. Time spent outdoors declined.
Time spent in unstructured physical play declined. And time spent on
screens – passively consuming content, scrolling, watching, observing –
increased to fill the gap. The average child aged eight to eighteen now
spends between seven and nine hours per day on screens for entertain-
ment alone, according to CDC data published in 2024. That figure does
not include screen time for school.

The distinction between watching and playing is, from a zoological
perspective, categorical. A child on a screen is watching. The content
may be social – videos of other children, posts from peers, comments
and reactions and likes – but the organism’s body is stationary, its
social brain is receiving signals without generating reciprocal signals, its
vestibular system is unstimulated, its proprioception is limited to the
fingers, and the feedback loop between action and consequence – the
loop that play exists to calibrate – is either absent or reduced to a binary:
post and receive approval, or post and receive silence. The organism is
observing social life rather than participating in it. This is not play. In
zoological terms, it is closer to the behaviour of a subordinate animal in
an overcrowded enclosure: watching the dominant individuals interact
from a safe distance, gathering information, but unable to participate.
The word for this in ethology is “peripheralisation.“ It describes what
happens when an animal is socially present but not socially engaged.
It is associated with elevated cortisol, reduced immune function, and
behavioural inhibition. It is a stress response.

I am aware that this argument has been contested. A 2024 analysis
published in Nature examined data from seventy-two countries and
found no consistent association between social media adoption and
wellbeing at the national level. The debate between Haidt and his critics
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– most notably Andrew Przybylski at the Oxford Internet Institute and
Candice Odgers at the University of California, Irvine – is ongoing and
unresolved. I am not positioned to weigh in. What I can observe, as
a zoologist, is that the replacement of active physical social play with
interactive screen observation in a developing social mammal is not a
neutral substitution. It is a reduction in environmental enrichment. The
animal declined. The zookeeper does not need to know more and must
simple provide what is lost.

Thank God It’s Friday

CONSIDER a phrase so embedded in the culture that it has become
a brand, a television programming block, a restaurant chain,
and a global expression of collective relief: Thank God It’s

Friday.
Unpack it. The species that built the enclosure – the species that

designed the schedule, the workplace, the commute, the institutional
structure of the working week – celebrates, every seven days, the tem-
porary cessation of its primary waking activity. The celebration is not
ironic. It is not performed with detached awareness of its absurdity. It
is sincere. The organism genuinely experiences the end of the working
week as a form of deliverance. TGIF. The acronym has been in common
use since the 1970s. There is a restaurant chain built on the premise that
the end of the working week is an event worth commemorating with
food and alcohol. There is no corresponding restaurant called Thank
God It’s Monday. The asymmetry is diagnostic.

This would indicate an emergency 04352 for a zookeeper.
A zookeeper observing this behaviour in a captive population would

not celebrate alongside the animals. A zookeeper would investigate.
If a population of captive primates exhibited visible distress for five
consecutive days, followed by two days of relative ease, followed by the
resumption of distress – a weekly cycle, repeating for forty-five years
per individual – the zookeeper would identify the five-day period as the
problem. The environmental conditions during that period would be
examined: space, social access, enrichment, autonomy, novelty. The fact
that the animal recovers briefly on days six and seven does not indicate
that the animal is fine. It indicates that the animal is experiencing a
recurring environmental stressor that is temporarily removed before
being reapplied. The word for this in behavioural science is “intermit-
tent stress.“ It is not better than chronic stress. In some experimental
paradigms, it is worse, because the organism never fully habituates – it
re-experiences the onset of the stressor at the beginning of each cycle.

Gallup’s State of the Global Workplace report for 2024 provides the
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numbers: twenty-one percent of the global workforce reports being
“engaged“ at work – meaning they find their work meaningful, feel
connected to their team, and are motivated to contribute. Sixty-two per-
cent are “not engaged“ – present, performing minimum requirements,
psychologically detached. Fifteen percent are “actively disengaged“ –
resentful, counterproductive, undermining the organisation they work
for. Seventy-seven percent of the species’ working-age adults are, by
their own account, enduring rather than flourishing during the activity
that occupies the majority of their waking hours. The economic cost,
estimated by Gallup, is 8.9 trillion US dollars in lost productivity – nine
percent of global GDP. The welfare cost is not estimated, because the
enclosure does not measure welfare. It measures productivity. The fact
that the organism is miserable is noted in annual reports and addressed
through “engagement initiatives.“ The environmental conditions are not
redesigned. The animal is told to find meaning in the enclosure it has
been given, or, failing that, to wait for Friday.

I want to be precise about the claim I am making, because it is easy
to hear it as a complaint about work, and it is not. The animal does not
object to effort. The animal is built for effort – for sustained, demanding,
socially coordinated physical and cognitive exertion in pursuit of objec-
tives that matter. What the animal objects to, in the specific evolutionary
sense that its stress physiology and reward neurology object, is captive
performance of tasks it did not choose, in an environment it did not
design, for purposes that do not connect to any outcome it can see, feel,
or touch. This is not laziness. It is the accurate diagnostic response of an
organism whose reward circuitry is calibrated for meaningful exertion
and is receiving meaningless exertion instead. The dopamine system
does not care about your quarterly targets. It cares about whether the
effort produces a result the organism can perceive as mattering. When it
does, the animal will work until it drops – ask any artist, any new parent,
any volunteer in a disaster zone. When it does not, the animal will watch
the clock and celebrate Friday. Both behaviours are diagnostic. Neither
is a character flaw.

The Gym and the Playground

THE pattern identified in Chapter 2 – a well-intentioned institu-
tional response that replaces a biological need with a sanitised,
controlled, stripped-down version of that need – recurs in the

domain of play with remarkable precision.
The gym, as I described it, is a fluorescent box in which the organ-

ism performs repetitive movements on machines. It is exercise without
terrain, weather, social bonding, sensory variability, novelty, or risk.
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The institutional version of movement. Now consider the institutional
version of play: the fitness class, the team-building exercise, the cor-
porate wellness programme, the adult sports league with a schedule,
a registration fee, and a waiver form. Each of these is an attempt to
provide the animal with something it needs. Each of them removes the
essential characteristics of the thing being provided.

Play, as ethologists define it, has five features that distinguish it from
other behaviours. It is voluntary – the animal initiates it freely, without
external compulsion. It is intrinsically motivated – the activity is its own
reward, not performed for a separable outcome. It is accompanied by
a positive affective state – the animal appears to enjoy it, as measured
by approach behaviour, vocalisations, and physiological indicators. It
involves a degree of improvisation or novelty – the animal is doing
something at least partially unpredictable. And it occurs in a context of
relative safety – the animal is not under threat, not resource-stressed, not
socially imperilled. Remove any one of these features and the behaviour
ceases to be play, even if it superficially resembles play. A forced social
interaction is not play. A competitive activity performed for an exter-
nal reward is not play. A structured programme with predetermined
outcomes is not play.

The adult human enclosure has systematically converted play into
exercise, recreation, and entertainment – three categories that strip away
precisely the features that make play developmentally and psychologi-
cally functional. Exercise removes the spontaneity, the social reciprocity,
and the intrinsic motivation. Recreation adds scheduling, equipment,
fees, and rules. Entertainment removes the participation entirely – the
organism watches others play. The progression is revealing: from do-
ing to watching, from participating to consuming, from generating to
receiving. The gym is to movement what the screen is to social life
– the institutional version that provides the form while removing the
function.

Research published in a systematic review and meta-analysis by
Wicks and colleagues in Applied Psychology: Health and Well-Being in
2022 compared the psychological effects of exercise in natural outdoor
environments versus indoor or urban environments. The findings were
consistent: exercising in nature produced greater reductions in anxiety,
anger, and depression, greater increases in energy and positive engage-
ment, and more rapid physiological recovery – heart rate dropped faster,
heart rate variability was twenty to thirty percent higher – than identical
exercise performed indoors. The difference was not attributable to the
exercise. It was attributable to the environment. The organism perform-
ing the same physical activity in a natural setting derived measurably
greater benefit than the organism performing it in an institutional one.
The body did the same thing. The nervous system received a different
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signal. The signal mattered.
I run on a treadmill in a gym three times a week. I have acknowl-

edged this already, twice, and I will acknowledge it again because the
repetition is the point. I know the research. I know that the treadmill
strips the activity of everything the organism’s neurology is designed to
receive – proprioceptive variability, binocular depth processing across
changing terrain, thermoregulatory challenge, sunlight, wind, the pres-
ence of other moving organisms. I know that running outdoors, on
uneven ground, in variable weather, with other people, would provide
measurably greater neurological and psychological benefit for precisely
the same cardiovascular cost. I run on the treadmill anyway. The gym
is four hundred metres from my house. The nearest trail is eleven kilo-
metres away, across a motorway. My window for exercise is forty-five
minutes, between dropping the boys at school and starting work. The
treadmill fits the window. The trail does not. The enclosure has been de-
signed so that the inferior option is convenient and the superior option
is impractical. This is not a conspiracy. It is a design failure. And it is
the same design failure, recurring across every dimension: the system
that provides a simulation of the thing the animal needs, packaged for
institutional convenience, stripped of the features that made the thing
valuable, and accepted by the animal because the animal has never been
offered the real version.

I schedule play. I put it in a calendar. Saturday, fourteen hundred
hours: play with the boys. The words appear on my phone in the same
application that contains my work meetings, my deadlines, and my
dental appointments. The absurdity of scheduling spontaneity is not
lost on me – it is itself a diagnostic signal. The organism whose play
must be calendared is not an organism that plays. It is an organism that
allocates time to play, which is a different behaviour, in the same way
that allocating time to eat is different from being hungry. The calendar
entry is an institutional solution to a biological need. It converts play
from an emergent behaviour – something that arises naturally when
the conditions are right – into a managed activity, an item to be ticked
off. I do it because the alternative, within the structure of the enclosure,
is no play at all. The calendar is the treadmill of the Cub dimension:
better than nothing, worse than what the animal requires, and accepted
because the animal has forgotten what the real thing feels like.

My boys have not forgotten. The four-year-old does not schedule
play. He does not allocate time for it. He does not require equipment,
a programme, a registration fee, or a wellness initiative. He plays the
way a lion cub plays: immediately, fully, without purpose, without plan,
without the faintest awareness that what he is doing has a name. He is
running the firmware. The neural pruning is underway. The prefrontal
cortex is being wired by every wrestling match, every invented game,
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every failed attempt to balance on a wall. He does not know this. He
does not need to know this. The process is automatic, provided the
environment allows it. The question – and it is the question that keeps
me awake in ways the treadmill never does – is how long the enclosure
will continue to allow it. He starts formal schooling next year. Six hours
a day, in a room, in a chair. The play window will narrow. The screen
window will widen. The firmware installation will compete, for the first
time, with the institutional schedule.

I took up meditation because I got tired of sitting around doing
nothing

I said earlier that the culture has no word for the state of purposeless
wakefulness. This is not quite true. The Dutch have a word: niksen.
It means, roughly, doing nothing – not meditating, which is doing
something (directing attention), not relaxing, which implies recovery
from effort, but simply existing without activity or goal. The word
entered English-language wellness discourse around 2019, which tells
you two things: that the concept is familiar enough in some cultures
to have a name, and that in Anglophone culture it is sufficiently exotic
to require importation. The fact that “doing nothing“ needed to be
borrowed from another language is itself a diagnostic observation about
the enclosure that Anglophone humans have built.

Rest, in the sense I have been describing – the animal at ease, awake
and purposeless – is not a luxury that appears after productivity. It is
a parallel biological state that runs alongside work and play, and its
suppression produces consequences that are measurable, documented,
and ignored. The default mode network of the brain, which activates
during periods of unfocused wakefulness, is not idle circuitry waiting
for a task. It is the system that consolidates episodic memory, simulates
future scenarios, processes social information, and integrates the dis-
parate inputs of waking experience into coherent self-narrative. Marcus
Raichle at Washington University in St. Louis identified the default
mode network in 2001, and subsequent research has demonstrated that
its activity is essential for autobiographical memory, social cognition,
and creative problem-solving. When the network is suppressed – by
continuous task focus, by constant information input, by the absence
of unfocused downtime – these processes are impaired. The organism
remembers less, connects less, creates less, and understands itself less
clearly.

The enclosure suppresses this network systematically. The smart-
phone, which the average adult checks approximately ninety-six times
per day according to Asurion’s 2019 data, fills every potential gap in
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attention – every queue, every commute, every waiting room, every
moment of purposelessness – with information input. The podcast fills
the walk. The notification fills the pause. The organism is never un-
stimulated. It is never, in the neurological sense, at rest. The default
mode network, which requires unfocused wakefulness to function, is
granted no unfocused wakefulness. The creative process that Darwin
accessed on the Sandwalk – the incubation that Poincare described, the
idle reverie that Einstein used to connect disparate ideas – requires a
substrate of emptiness. The enclosure has filled the emptiness. It has
filled it with content, with feeds, with notifications, with the endless,
relentless, psychologically sophisticated delivery of stimuli designed to
capture attention and hold it. The organism never incubates. It never
illuminates. It scrolls.

There is a moment, if you are fortunate, and if the conditions are
precisely right, that arrives without warning and cannot be produced by
effort. The four-year-old is in the garden. It is late afternoon. The light is
doing something particular to the leaves of the beech tree that overhangs
the fence. He has a stick, and the stick is, at present, a sword, but it
is about to become a fishing rod, and after that a telescope, and after
that something that has no name because he is inventing it in real time
and language has not yet caught up. His brother is somewhere nearby,
involved in a parallel narrative that occasionally intersects. Neither of
them is performing. Neither is consuming. Neither is being enriched,
developed, stimulated, or optimised. They are playing. The state is
so ordinary and so complete that it is invisible to them. They will not
remember this afternoon. It is not an event. It is the substrate – the
condition from which everything else will grow, if the enclosure permits
it.

I am watching from the kitchen window. I have a laptop open. I have
emails to answer. I have this chapter to write. And for approximately
ninety seconds, I do none of these things. I watch. And the organism
that watches – the animal standing in its enclosure, observing its young
do exactly what its young are supposed to do – is, for those ninety
seconds, at rest. Not recovering. Not preparing. Not producing. At rest.
The state is brief because the enclosure does not sustain it. The email
notification appears. The laptop screen relights. The window closes.

A well-fed, well-rested animal that never plays is not flourishing. It is
surviving. But play, as I have described it – spontaneous, social, physical,
purposeless – requires something the organism cannot generate alone.
It requires company. The cub does not play in isolation. The wrestling
match requires a partner. The invented game requires a co-conspirator.
The stick that becomes a sword requires someone to fight, or someone
to protect, or at the very minimum someone to show it to and say look
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what I found. Play is, at its foundation, a social behaviour. Which means
that the Cub cannot be understood without the Herd Member – without
examining what has happened to the animal’s social world, and what
it means that the species with the largest social brain on the planet has
arranged its habitat so that most of its members are, by any zoological
standard, alone.



The Sleep Debt

AT dawn on the Masai Mara, before the light has fully separated
the grass from the sky, you can hear the wildebeest. Not indi-
vidual animals – the sound is not particular enough for that.

What you hear is a collective respiratory event: one point eight million
organisms breathing, shifting, lowing, the calves pressing against their
mothers’ flanks, the bulls standing at the margins, the herd moving as
a single thermal mass across the savanna. The sound is low and con-
tinuous, like weather. From a kilometre away it could be wind. From a
hundred metres it resolves into what it is: a million separate nervous sys-
tems, each running its own programme of heartbeat, digestion, vigilance,
and social orientation, producing a collective output so coordinated that
the aerial footage – the footage that makes wildlife documentaries feel
like they are about something larger than biology – looks like fluid dy-
namics rather than animal behaviour. The herd is not a metaphor. It
is a survival technology. A wildebeest alone on the Mara is a meal. A
wildebeest in a herd of two million is a statistical improbability – the
predator cannot focus, the odds are distributed, the individual survives
by being indistinguishable from the mass. The animal did not choose
the herd. The animal that did not herd was eaten, and its genome was
removed from the conversation.

Start there, with the wildebeest, and then zoom out. Across the planet,
the pattern repeats with variations so diverse and so consistent that the
underlying principle is impossible to miss. Wolves hunt in packs of six
to ten, with role specialisation, dominance hierarchies, and cooperative
strategies that allow them to bring down prey ten times their individual
mass. Orcas live in matrilineal pods of five to thirty, communicating
through dialect-specific vocalisations so distinct that researchers can
identify individual pods by their calls alone – the animals have, in a
functional sense, accents. African elephants maintain multi-generational
family units led by the oldest female, whose accumulated spatial mem-
ory – the location of water sources across a range of thousands of square
kilometres, remembered across drought cycles spanning decades – is
the unit’s primary survival asset. When the matriarch dies, the family’s
mortality rate increases measurably. The knowledge was stored in one
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brain, and the group depended on it. Emperor penguins huddle in
formations of up to five thousand individuals during Antarctic winters,
rotating position so that every animal spends equal time at the exposed
periphery and the warm centre – a collective thermoregulatory strategy
so precisely calibrated that the huddle maintains an internal tempera-
ture of thirty-seven degrees Celsius while the external air is minus forty.
The individual penguin would freeze. The collective does not.

Every one of these species solved the same problem: alone, the or-
ganism is vulnerable. Together, it is not. But together is not a simple
condition. Together requires coordination, communication, role differ-
entiation, conflict resolution, and trust. Together is expensive. The brain
tissue required to track social relationships, predict behaviour, man-
age alliances, detect cheating, and maintain standing within a group
is, metabolically, the most expensive cognitive function any of these
species performs. And no species on earth performs it at the scale,
the depth, or the complexity of Homo sapiens. Our brains are, more
than anything else, social organs. They grew large not to solve physics
problems or crack nuts but to navigate the labyrinth of living with each
other. Everything else – the language, the culture, the science, the art –
is downstream of that.

The Social Architecture

IN 1992, Robin Dunbar extrapolated from a regression across thirty-
six primate species, drew a regression line, and plugged in the
human neocortex volume to get a predicted social group size: 148,

rounded to 150. The number became one of the most cited papers in
evolutionary anthropology and entered the culture under the name
“Dunbar’s number.“ It is not science. Lindenfors and colleagues re-
examined the underlying data in 2021 using updated methods, and
found confidence intervals so wide that plausible human group sizes
ranged from two to over five hundred. The correlation was real within
non-human primates. The extrapolation to humans was arithmetic
performed on a regression line. The number was not measured. It was
calculated. And when the calculation was repeated with better data, it
fell apart.

But the observation that drove the work – that social cognition is ex-
pensive, that humans maintain relationships through time and attention
rather than instinct, that some limit exists on how many people any one
of us can really know – that observation is real. The error was in how the
limit was described. It is not neurological. It is not a ceiling imposed by
brain architecture. It is the consequence of something more elemental:
proximity.

Accountability decays with distance. A person you see daily – in
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the stairwell, on the school run, at the bakery – you know in a way
you cannot know a person on another continent, or even in another
suburb, no matter how many messages pass between your phones. The
knowledge is built from a thousand small observations: the way they
hold their coffee, the sound of their laugh, the shape of their tiredness
on a Tuesday evening. This is not sentiment. It is data. And the data
can only be collected in proximity. The brain that evolved to maintain
social relationships does so through sensory input – sight, sound, smell,
the subtle synchronisation of nervous systems in shared space. Remove
the proximity and you remove the input. The relationship, deprived of
what maintains it, drifts outward, not because cognitive capacity has
been exceeded but because the sensory stream that fed the bond has
been cut.

Call this the ripple. Accountability is inversely proportional to dis-
tance. The social animal lives inside a proximity field, and every re-
lationship it maintains exists somewhere inside that field. Move the
relationship outside the field – into digital, asynchronous, sensorily im-
poverished space – and the bond does not vanish, but it degrades. It
becomes a memory of a relationship rather than a present one. This is a
geometric constraint, not a neurological one. It is the same physics that
determines which sounds you can hear and which are too far away.

The structure of human social life reflects this geometry. The people
you live with – same dwelling, same meals, repeated touch – are most
fully present because their proximity is most continuous. The friends
you see weekly are present but not continuously. The friends you see
yearly are present only in bursts. The hundreds of contacts in your
phone you have not touched in months are barely present at all. The few
you would call at three in the morning are few because few is as many as
you can reliably share proximity with, given the time and geometry of a
human life. Not a cognitive limit. A physical one. And the enclosure, as
the rest of this chapter will show, has been systematically stripping the
proximity out – out of homes, workplaces, cities, relationships – while
leaving the organism to believe the deterioration is personal.

What the Elephant Knows

THERE is a limit, and it is more restrictive than Dunbar’s. The limit
is this: the person in front of you, in need, is your person. Not
a hundred and fifty. Not fifteen. One. The one who is close

enough to see, and who is, at this moment, in distress.
This rule is not novel. It is what elephants do. When a calf stumbles,

the matriarch helps. When a member of the herd is injured, the adults
surround it. The decision does not require deliberation. There is no
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cognitive calculation of whether the struggling elephant is in the family
group. The struggling elephant is in front of her. The struggling elephant
is in need. She acts.

Primates do this. Cetaceans do this. Dogs do this. Horses do this.
Rats do this – a 2011 study at the University of Chicago by Bartal, Decety,
and Mason demonstrated that a rat will consistently free a trapped
conspecific before consuming accessible chocolate, even when it cannot
eat the chocolate with the other rat present. The rule is older than our
species, and it is the most consistent observation in the comparative
ethology of social mammals: in the presence of a visible, proximate
individual in need, the animal responds. Ethologists call this “empathic
concern“ and have documented it across dozens of species. It does not
require shared ancestry. It does not require kinship. It does not require
membership. It requires only that the other is visible, present, and in
need.

The human animal has the same reflex. You see someone fall and
you move toward them before you have decided anything. The body is
already halfway to the ground before the mind catches up. This is not
morality laid over biology. It is biology.

The mechanism has a name. Mirror neurons – identified in the 1990s
by Giacomo Rizzolatti and colleagues at the University of Parma – fire
in the observer’s brain when another being performs an action or ex-
periences an emotion. Pain observed activates pain pathways. Grief
observed activates grief pathways. The other’s body is, neurologically,
partly inside your own. And the reward, when you act on the reflex, is
to minimise their suffering – which, through the mirror, minimises your
own. Relief flows both ways. The organism is rewarded, immediately,
in its own physiology. What has interrupted this loop – what has made
us forget – is punishment. The child who reaches out to comfort another
crying child is told to mind their own business. The adult who inter-
venes in a dispute is sued, prosecuted, or told they are overstepping.
Over generations, in environments where the reflex is reliably penalised,
the organism learns to suppress it. The mirror neurons still fire. The
body still begins to move. But a learned second signal – don’t – arrives
quickly enough to arrest the motion.

The principle is not only biology. In civil-law jurisdictions – France,
Germany, Italy, Belgium, the Netherlands, and most of continental Eu-
rope – failure to render assistance to a person in immediate danger,
where one is able to do so without risk to oneself, is a criminal offence.
The French formulation, non-assistance à personne en danger, carries up to
five years’ imprisonment and seventy-five thousand euros in fines. The
law encodes the elephant’s rule into statute. It recognises that the human
animal has the reflex, that civilisation has sometimes interrupted it, and
that the interruption must itself be countered by a rule that restores the
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original behaviour. Most of the world’s legal systems accept this princi-
ple in some form. The significant exception is the Anglo-common-law
tradition – the United States, the United Kingdom, Australia, most of
Canada – which has historically refused to impose a duty to rescue on
bystanders. The rule is not universal. But its absence is the exception.
The majority of humanity lives, legally, under the elephant’s rule.

And yet an enormous apparatus of abstraction has been built on top
of the reflex, in every jurisdiction, regardless of what the law says: the
charitable organisation, the ethics committee, the means-tested benefit,
the safeguarding protocol, the question of whether the person is de-
serving, the question of whether helping is in-scope, the question of
whether someone else has jurisdiction. Each of these inventions has
its own rationale. Each of them was, like every system in this book, a
misguided attempt at something good. Collectively, they have made it
possible to walk past a person in distress while filling out a mental form
about whether this particular person is covered by any of the schemes
we have built to replace the behaviour that used to be automatic.

The person is in front of you. The person is in need. We have made
it complicated. It is not complicated. It has never been complicated for
any other animal. It is not complicated, still, in half of the world’s laws.
And it was not complicated, ever, for the organism itself, before we built
the scaffolding.

The Physiology of Loneliness

WHAT happens when the architecture is not maintained? The
answer, it turns out, is not primarily psychological. It is
physiological. The body keeps the score, as the saying goes.

But in this case, the body is not keeping the score of past trauma. It is
keeping the score of present absence.

In 2010, Julianne Holt-Lunstad, a psychologist and neuroscientist at
Brigham Young University, published a meta-analysis in PLOS Medicine
that examined one hundred and forty-eight studies encompassing over
three hundred thousand participants. The question was straightforward:
does the strength of a person’s social relationships predict whether they
live or die? The answer was unequivocal. Individuals with strong social
bonds were fifty percent more likely to survive over a given follow-
up period than those with weak or absent social connections. The
effect size was enormous – larger than the effect of quitting smoking,
larger than the effect of exercise, larger than the effect of treating obesity.
Holt-Lunstad benchmarked the mortality risk of social isolation against
known risk factors and produced a comparison that entered the public
vocabulary almost immediately: lacking social connection increases the
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risk of premature death by approximately the same amount as smoking
fifteen cigarettes per day. Fifteen cigarettes. We ban smoking in public
buildings. We put warnings on packets. We run public health campaigns.
What do we do about loneliness? We tell people to “put themselves out
there.“

In 2015, Holt-Lunstad published a second meta-analysis, this one
in Perspectives on Psychological Science, examining seventy studies and
over three point four million individuals across North America, Europe,
Asia, and Australia. The analysis separated three related but distinct
conditions: social isolation (objective lack of social contact), loneliness
(subjective feeling of disconnection), and living alone. All three inde-
pendently predicted mortality. Social isolation increased mortality risk
by twenty-nine percent. Loneliness increased it by twenty-six percent.
Living alone increased it by thirty-two percent. These were not con-
founded by age, sex, health status, or pre-existing conditions. They
were independent risk factors, as robust as any in the epidemiological
literature. Would we accept this for any other species in our care? If we
discovered that thirty-two percent of our captive gorillas were housed
alone, and that living alone increased their mortality risk by a third,
would we write a report and move on?

The mechanism is not mysterious. John Cacioppo, who directed
the Center for Cognitive and Social Neuroscience at the University
of Chicago until his death in 2018, spent three decades investigating
what loneliness does to the body. His findings, published across hun-
dreds of papers, describe a physiological cascade that any veterinarian
would recognise as a chronic stress response. Loneliness activates the
hypothalamic-pituitary-adrenal axis – the organism’s primary stress-
response system – producing sustained elevations in cortisol. Cortisol, at
chronic levels, suppresses immune function, disrupts sleep architecture,
impairs memory consolidation, increases systemic inflammation, and
accelerates atherosclerosis. Cacioppo showed that lonely individuals
have higher blood pressure than non-lonely individuals, even after con-
trolling for age, weight, and health behaviours. They sleep more poorly
– not less, but more fragmentedly, with more frequent awakenings. Their
immune systems show a characteristic pattern that Cacioppo called
“conserved transcriptional response to adversity“: upregulation of in-
flammatory genes, downregulation of antiviral and antibody-related
genes. The immune system, in loneliness, shifts from a posture of de-
fence against infection to a posture of defence against physical injury –
as though the organism expects to be attacked. The biology is preparing
for the threat environment of an animal separated from its group. In the
ancestral environment, that animal was, in fact, in danger. The stress
response was appropriate. In a modern apartment in a city of eight mil-
lion, the animal is physically safe and socially isolated, and its immune
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system is behaving as though a predator is circling. The body does not
know that the danger is gone. The body knows only that the herd is
gone, and in all of our evolutionary history, those two things were the
same.

The organism is not merely sad. It is deteriorating. Cacioppo’s later
work showed that loneliness predicts cognitive decline and dementia,
accelerates biological ageing at the cellular level, and increases all-cause
mortality independent of other health behaviours. The lonely organism
is not experiencing an emotional inconvenience. It is experiencing an
environmental deficit as severe, by every physiological measure, as
malnutrition or sleep deprivation. It belongs in the same category:
a basic biological requirement is unmet, and the organism is breaking
down. And this is happening to us on a scale that no previous generation
has experienced.

The Wire Mother

THE most visceral demonstration of what social connection means
to a mammal was conducted in the late 1950s, and it remains
one of the most cited experiments in the history of psychology,

for reasons that have as much to do with its emotional impact as its
scientific findings.

Harry Harlow, a psychologist at the University of Wisconsin, sepa-
rated infant rhesus monkeys from their mothers immediately after birth
and placed them in cages with two surrogate “mothers.“ One surrogate
was made of bare wire mesh. It had a feeding bottle attached. The infant
could cling to it and receive milk. The other surrogate was made of
wood wrapped in soft terry cloth. It had no food. It provided nothing
except the sensation of contact – warmth, texture, something to hold
onto.

The prevailing theory of attachment at the time, rooted in behaviourist
learning theory, predicted that the infants would form their primary
bond with the wire mother. The wire mother provided food. Food was
the reinforcer. The bond should follow the reinforcer. The prediction
was wrong. The infants spent the overwhelming majority of their time
clinging to the cloth mother. They went to the wire mother only to feed,
briefly, and then returned immediately to the cloth mother. When a
frightening stimulus was introduced – a mechanical spider, a loud noise
– the infants did not run to the wire mother with the food. They ran to the
cloth mother with the comfort. They pressed themselves into the terry
cloth and stayed until the threat had passed. When the cloth mother was
removed from the cage entirely, the infants collapsed. They screamed.
They curled into themselves. They rocked. They showed none of the
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exploratory behaviour that characterised their interactions when the
cloth mother was present. The food was still there. The wire mother
was still there. The infants did not care. They wanted the contact. The
food was irrelevant. The salary was irrelevant. The organism wanted to
be held.

Harlow described his findings in a 1958 paper titled “The Nature of
Love“ – a title that, for a behaviourist-era psychology publication, was
almost confrontationally direct. The conclusion was that attachment
in infant primates is not driven by feeding. It is driven by contact
comfort – by the tactile, thermal, proprioceptive experience of being
held. The organism will starve rather than go without touch. Touch is
not a secondary reinforcer. It is not a luxury that appears after nutritional
needs are met. It is a primary biological requirement, operating at the
same level as food and warmth and shelter, and its absence produces
catastrophic developmental consequences. I want the reader to sit with
that for a moment, because our civilisation is built on the opposite
assumption – the assumption that material provision is the foundation
and everything else is optional. Harlow’s monkeys chose comfort over
calories. They chose connection over survival. What does that tell us
about how we have ordered our priorities?

The long-term outcomes for Harlow’s isolation-reared monkeys were
severe: social incompetence, inability to mate, violent aggression, self-
harm, and – in the females who were artificially inseminated because
they could not mate naturally – abusive or neglectful mothering. The
damage was not temporary. It was structural. The organism’s social
development had been disrupted at a critical period, and the disruption
was, for most subjects, irreversible. The cloth mother had prevented the
worst of the acute distress. But a cloth surrogate is not a mother. A sim-
ulation of contact is not contact. The organism required not merely the
sensation of touch but the reciprocal, responsive, dynamic interaction of
another living nervous system – a partner that responds to signals, ad-
justs to behaviour, and provides the social feedback loop that calibrates
the developing brain. The cloth mother held still. A real mother holds
back. A screen holds still too. How much of our social life now consists
of reaching out to something that does not reach back?

I include Harlow’s experiment not because it is new – it is one of the
most widely taught studies in psychology – but because its implications
are routinely confined to discussions of infant attachment and rarely
extended to the adult condition they illuminate. The organism that
clung to the cloth mother and ignored the wire mother with the food
was not exhibiting an infantile preference that adults outgrow. It was
expressing a biological priority that the species carries from birth to
death. The adult human who maintains a relationship that provides
emotional comfort but no material benefit, at the expense of a relation-
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ship that provides material benefit but no comfort, is making the same
choice the infant monkey made. The organism prioritises contact over
calories. This is not irrational. It is the correct prioritisation for a social
mammal whose survival, across all of evolutionary history, depended
on the maintenance of group bonds more than on the acquisition of any
individual resource. We know this in our bodies even when our culture
tells us otherwise.

The Species’ Superpower

THE question that Harlow’s experiment opens – why is social con-
nection so biologically expensive, so neurologically prioritised,
so devastating in its absence? – finds its most complete answer

in the work of Michael Tomasello, who directed the Department of De-
velopmental and Comparative Psychology at the Max Planck Institute
for Evolutionary Anthropology in Leipzig for over two decades.

Tomasello’s research programme, spanning more than thirty years
and synthesised in books including The Cultural Origins of Human Cog-
nition (1999), A Natural History of Human Thinking (2014), and Becoming
Human (2019), addresses a question that sounds simple and turns out
to be profound: what makes humans different from other great apes?
Not different in degree – many species share features with humans in
attenuated form. Different in kind. What is the qualitative cognitive
capacity that Homo sapiens has and no other species on earth appears
to possess?

Tomasello’s answer is not language, though language depends on it.
It is not tool use, though tool use is transformed by it. It is not individual
intelligence – chimpanzees perform comparably to human two-year-
olds on most tests of physical cognition. Tomasello’s answer is shared
intentionality: the capacity to participate with others in collaborative
activities with shared goals and shared intentions. The ability to jointly
imagine a scenario, agree on a plan, coordinate roles, and execute the
plan together while maintaining a shared mental model of what each
participant is doing and why. A chimpanzee can plan. A human can
plan with someone else, about something that is not present, toward a
goal that neither individual could achieve alone, while simultaneously
modelling the other person’s understanding of the plan. This is not
a modest cognitive upgrade. It is a different kind of mind. It is our
superpower. And like all superpowers, it has a cost.

Tomasello’s experimental work demonstrates that the difference emerges
in development around fourteen months of age – the point at which
human infants begin engaging in joint attention (looking where another
person is looking and understanding that both are attending to the same
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thing), cooperative communication (pointing to share information rather
than to demand), and collaborative problem-solving (working with a
partner toward a shared goal). Chimpanzee infants do not do this. They
are excellent at understanding others as intentional agents – they know
what another animal wants and will exploit that knowledge readily. But
they do not share attention for its own sake, do not communicate to
inform, and do not collaborate toward joint goals with shared under-
standing. The human fourteen-month-old is already doing something
that no other great ape on the planet does at any age. Watch a tod-
dler point at an aeroplane and then look back to see if you are looking
too. That small, unremarkable gesture – the pointing, the checking, the
shared moment of attention – is the foundation of everything we are.

The evolutionary timeline, as Tomasello reconstructs it, begins ap-
proximately four hundred thousand years ago, when early humans –
probably Homo heidelbergensis – faced ecological conditions that made
solitary foraging untenable. Survival required collaborative foraging
in dyadic pairs: two individuals hunting together, with role differen-
tiation and mutual dependence. This created a selection pressure for
the cognitive capacity to form shared goals, understand a partner’s
role, and coordinate action in real time. The result was what Tomasello
calls “joint intentionality“ – the foundation of all human cooperation,
communication, and culture.

The implication is this: cooperation is not a behaviour that humans
choose. It is the species’ primary survival strategy. It is to Homo sapiens
what speed is to the cheetah, what echolocation is to the bat, what the
trunk is to the elephant. It is the defining adaptation. And it requires
trust. You cannot cooperate with someone you do not trust – not in
the deep, sustained, risk-bearing way that collaborative foraging, child-
rearing, and group defence demand. Trust is not a social nicety. It is
the infrastructure on which the species’ superpower operates. Without
trust, shared intentionality collapses. Without shared intentionality, the
organism has no advantage over a chimpanzee. Without that advantage,
the expensive brain, the extended childhood, the helpless infancy – all of
it becomes a liability rather than an asset. The entire human experiment
depends on trust. And trust, as it turns out, does not scale. This is where
our story takes its turn.

The Scaling Problem

CONSIDER the Argentine ant, Linepithema humile. In its native
range in South America, the species lives in discrete colonies,
each chemically distinct. Workers from one colony recognise

workers from another colony as strangers through cuticular hydrocarbon
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profiles – chemical signatures on the surface of the exoskeleton that
function as identity badges. When two ants from different colonies
meet, they fight. The aggression is immediate, reliable, and lethal. The
colonies maintain strict territorial borders. The system works because
each colony is, in genetic terms, a family – the ants within it share
sufficient kinship to cooperate, and the ants outside it are sufficiently
different to be recognised as competitors. Trust, in the ant’s case, is
chemical and absolute: you smell like family, or you do not.

When Argentine ants were introduced to California in the late nine-
teenth century – probably through imported coffee shipments from
Brazil – something unprecedented occurred. The ants went through a
population bottleneck. The genetic and chemical diversity that main-
tained colony borders in South America was reduced. The surviving
ants in California were, chemically, too similar to each other to distin-
guish colony from non-colony. They stopped fighting. They merged.
The result is a supercolony that stretches over nine hundred kilometres
along the California coast – billions of ants, from San Diego to San Fran-
cisco, functioning as a single cooperative unit because they cannot tell
each other apart.

This is not utopia. When California supercolony ants encounter
ants from a different supercolony – the smaller “Lake Hodges“ colony
near Escondido, for instance – the aggression returns instantly. The
border between the two supercolonies is a line of perpetual warfare. The
cooperation within the supercolony exists only because the recognition
system has broken down. It is not trust. It is indistinguishable-from-self.
The moment the system detects difference, the cooperation ends and
the killing begins. Does that sound familiar? It should. It is the logic of
tribalism, the logic of nationalism, the logic of every system that defines
cooperation by defining an enemy.

I describe the ants because the scaling problem they illustrate is
the scaling problem that Homo sapiens has never solved. The human
organism evolved for bands in which every member knew every other
member by voice, face, scent, history, and relationship – groups small
enough that proximity held. Trust in these groups was personal. It
was built through direct interaction over years, maintained through a
layered investment of time, touch, shared laughter, and mutual aid. It
was, in the deepest sense, embodied – stored in the nervous system as
a physical sensation, the felt sense of safety in the presence of known
individuals.

The organism now lives in cities of eight million. The neural ar-
chitecture for managing social relationships has not changed since the
Pleistocene. The brain that evolved to track a band where every face
was known is asked to navigate a social environment containing mil-
lions of strangers. Every person the organism encounters outside the
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proximity field is, neurologically, an unknown – an entity whose inten-
tions, reliability, and relationship to the self cannot be computed from
personal knowledge. The organism must interact with these unknowns
constantly: on public transport, in shops, at work, in the street. Each
interaction carries a low-level cognitive cost – the cost of assessing threat,
managing impression, navigating unfamiliar social scripts. In a band
where everyone is known, this cost is approximately zero, because every
interaction is with someone known. In a city of eight million, this cost
is continuous, cumulative, and never resolved. We pay it every day,
and we call the exhaustion it produces “being an introvert“ or “need-
ing space,“ as though it were a personality trait rather than a design
mismatch.

The solution that human civilisation developed for this problem is
institutional trust – trust mediated not by personal knowledge but by
shared fictions. Contracts. Currencies. Legal systems. Professional
credentials. Uniforms. Brand names. Every one of these is a device
for enabling cooperation between strangers who cannot, neurologically,
trust each other on the basis of personal acquaintance. You do not know
the pilot who flies your aeroplane. You trust the licence, the airline, the
regulatory framework, the fiction of professional certification. You do
not know the surgeon who opens your body. You trust the degree, the
hospital, the malpractice insurance. The trust is real in the sense that it
enables cooperation. It is fictional in the sense that it is maintained by
shared belief in abstract structures rather than by personal knowledge
of the individual.

This system works. It works extraordinarily well. It enables coopera-
tion at a scale that no personal-trust system could achieve. Eight billion
humans coordinating activity across the planet through interlocking
systems of institutional trust is, by any objective measure, the most
remarkable cooperative achievement in the history of life on earth. The
achievement should not be diminished.

But it comes at a cost that is rarely stated, because the cost is borne
by the individual organism rather than by the institution. The cost is
this: the organism lives surrounded by strangers. It cooperates with
strangers, works alongside strangers, is governed by strangers, depends
for its survival on strangers, and returns each evening to a dwelling
in which it knows, by any honest measure, almost no one. The institu-
tional trust that enables civilisation does not satisfy the organism’s social
needs. A contract is not a relationship. A brand is not a friend. The
organism’s neurology requires personal bonds – specific, time-intensive,
emotionally reciprocal relationships maintained through touch, pres-
ence, shared experience, and laughter – and the enclosure provides
institutional bonds: efficient, scalable, maintained through documenta-
tion rather than contact. We have substituted paperwork for presence,
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and we wonder why the animal is lonely.
I live in Leiden. It is a beautiful city. I know the name of the street. I

know the number of my house. I know the route to the school and the
route to the campus and the route to the supermarket. My neighbours
are pleasant. We nod in the stairwell. We hold doors. At Christmas, a
card appears in the letterbox, signed with first names. I do not know
their surnames. I do not know what they do for work. I do not know
whether they have family nearby, or whether they are well, or whether
they lie awake at night with the same formless Wednesday anxiety that
I described in Chapter 1. In the species that evolved to know every
member of its band by voice, scent, and history, I do not know who
lives fifteen metres from where my children sleep. And here is the part
that should unsettle you: this does not strike me as unusual. It does
not strike any of us as unusual. That is how thoroughly the water has
become invisible.

This is not a personal failing. It is a design outcome. The enclosure is
not configured for neighbouring. The physical layout – separate apart-
ments, separate entrances, separate schedules – does not produce casual,
repeated, unplanned interaction of the kind that builds familiarity. The
working schedule – both adults employed, children in institutional care,
evenings occupied by the recovery demands of the Vehicle – does not
provide the time that proximity requires to maintain relationships at
any meaningful scale. My neighbours and I are not distant because
we are unfriendly. We are distant because the enclosure’s architecture
makes proximity without intimacy the default condition. The organism
is surrounded by people and connected to almost none of them. The
word for this, in zoological terms, is not community. It is colony – a
spatial aggregation of conspecifics with minimal social bonding. Pen-
guins in a colony recognise their mates and offspring by voice. They do
not recognise the penguin standing next to them. The colony provides
warmth and predator dilution. It does not provide relationship. Is that
not what our cities have become? Millions of warm bodies, diluting
each other’s risk, recognising almost no one?

Bowling Alone, Together

IN 2000, Robert Putnam, a political scientist at Harvard, published
Bowling Alone: The Collapse and Revival of American Community, a
book whose central metaphor – Americans were bowling more

than ever, but league membership had collapsed, so they were bowling
alone – captured a decline so broad and so measurable that it could
not be dismissed as nostalgia. Putnam documented reductions, across
the second half of the twentieth century, in every measurable form
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of American social participation: voter turnout, attendance at public
meetings, church membership, union membership, civic organisation
membership, dinner parties, card games, family meals. The decline was
not limited to one demographic or one region. It was structural, affecting
every age group, every income level, every geography. Americans were
spending less time with each other, in every context, by every metric
Putnam could find.

The causes Putnam identified – suburban sprawl, television, two-
income households, generational change – have been debated exten-
sively. The trend has not. In the quarter-century since Bowling Alone
was published, every metric Putnam tracked has continued to decline.
Time spent with friends, as measured by the American Time Use Survey,
fell by approximately one-third between 2003 and 2020. The average
American in 2020 spent roughly four hours per week in face-to-face
social interaction outside of work – a figure that would, if applied to a
captive social primate in a zoological facility, trigger immediate enrich-
ment intervention. Four hours a week. For a species whose brain was
built for social life. Would we accept that for a chimpanzee?

Sherry Turkle, a psychologist and sociologist at MIT, picked up the
thread in 2011 with Alone Together: Why We Expect More from Technol-
ogy and Less from Each Other. Turkle’s research, based on hundreds of
interviews across two decades, examined what happens when digital
communication replaces in-person contact. Her conclusion was not
that digital communication is useless – it has obvious connective value.
Her conclusion was that it provides what she called “the illusion of
companionship without the demands of friendship.“ The organism ex-
periences itself as connected – it has followers, friends, contacts, a feed
populated with human faces and human voices – while receiving none
of the biological inputs that the social brain requires: physical touch,
eye contact, vocal prosody, shared physical space, the synchronisation
of gesture and expression that neuroscientists call “neural coupling.“
The screen provides the signal. It does not provide the substance. The
organism’s social hunger is stimulated but not satisfied – a condition
that, in nutritional terms, would be called eating without absorbing. The
food enters the system. The organism remains malnourished. We scroll
through hundreds of faces and feel more alone than if we had seen none.
We are, all of us, eating without absorbing.

Turkle’s metaphor extends. The smartphone, she argues, has created
a new social pathology: the state of being “alone together“ – physically
present with other humans but psychologically absent, each individual
absorbed in a separate digital interaction rather than the shared physical
one. The family at the dinner table, each on a phone. The friends at
the pub, checking feeds between sentences. The couple in bed, side
by side, in separate scrolling sessions. The organisms are proximate.
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The nervous systems are not coupled. The social brain, which evolved
to bond through synchronous, reciprocal, multi-sensory interaction, is
receiving asynchronous, non-reciprocal, single-channel input. It is the
social equivalent of the treadmill: the form of the activity is present. The
substance is absent. You know this. You have done this. We all have.
The question is whether knowing it changes anything, or whether the
enclosure is designed so that knowing does not help.

I am describing the adults. What is happening to the juveniles is
worse, because the juvenile brain is still under construction. The social
circuitry that Panksepp showed is built through play, that Tomasello
showed is calibrated through joint attention and shared intentionality,
that requires specific maintenance inputs of time, touch, and presence
– this circuitry is being installed during a period when the organism’s
primary social interface is a screen. The average American teenager
spends over seven hours per day on screens for entertainment. The
time spent in face-to-face interaction has declined correspondingly. The
neural architecture for social connection is being wired during a period
of historically unprecedented social deprivation – not deprivation of
social information, which is abundant, but deprivation of social experi-
ence: the embodied, reciprocal, physically present interaction that the
architecture requires. The teenagers are not unsocial. They are socially
starved in the specific, biological sense that their social brains are re-
ceiving input through a channel that does not deliver the nutrients the
brain needs to develop normally. We are raising our young on the social
equivalent of the processed food I described in Chapter 2 – something
that looks like nourishment, tastes like nourishment, and leaves the
organism malnourished.

The Invisible Architecture

THERE is one more dimension of the social world that requires
attention before the framework is complete, because it is the
dimension that connects the Herd Member to every chapter that

follows.
Trust is invisible. You cannot see it, weigh it, measure it directly, or

store it. But it functions as architecture – as the structural support on
which cooperative activity rests. When trust is present, cooperation is
effortless: people share resources, coordinate plans, accept vulnerability,
delegate tasks, and assume good faith without contracts, surveillance,
or enforcement. When trust is absent, every cooperative act requires a
substitute: a contract, a lock, a password, a regulation, a court, a police
officer, a camera, an algorithm, an insurance policy. Every one of these
substitutes is more expensive, slower, and less effective than the trust it
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replaces. Every one of them is a scar – a marker of the place where trust
failed and had to be replaced with machinery.

Look at the built environment of any modern city and you are looking
at a map of broken trust. The locks on the doors. The passwords on
the screens. The surveillance cameras in the shops. The legal contracts
governing every transaction above trivial value. The professional licens-
ing systems that certify strangers as trustworthy in specific domains.
The insurance industry, which exists entirely to manage the financial
consequences of trust failure. The criminal justice system, which – as
described in Chapter 1 and to be examined in Chapter 7 – is the insti-
tutional response to trust failure’s most extreme manifestation. Each of
these systems is rational. Each is, individually, a reasonable response to
the problem it addresses. Collectively, they constitute an infrastructure
of distrust so total, so normalised, and so pervasive that the organism
swims in it without noticing, in the same way that David Foster Wal-
lace’s fish swims in water. The locks are not questioned. The contracts
are not questioned. The surveillance is not questioned. They are facts of
the enclosure, as unremarkable as fluorescent lighting. When did you
last lock your front door without thinking about it? The gesture is so
automatic it has become invisible. That invisibility is the point.

But consider the cost. Every lock purchased is a resource not spent
on something else. Every contract negotiated is time not spent on pro-
ductive cooperation. Every surveillance camera installed is an envi-
ronmental signal to every organism in range: you are not trusted. The
cumulative cost of distrust infrastructure – financial, temporal, psycho-
logical – is incalculable, because it is woven into every transaction, every
interaction, every institution. It is the tax the organism pays for living
at a scale its social brain was not designed to support. In a community
where every face is familiar, trust is the default. At eight million, distrust
is the default, and trust must be manufactured, purchased, or enforced.
We have built a civilisation on manufactured trust, and it works. But
the organism that lives inside it pays the tax every day, in cortisol, in
vigilance, in the low hum of being surrounded by unknowns.

Michael Tomasello’s research provides the explanatory frame. Shared
intentionality – the species’ superpower – requires the assumption that
your cooperative partner shares your goals, will fulfil their role, and
will not exploit your vulnerability. In a band where every member
has a known history and reputation failures are immediately visible to
the entire group, this assumption is maintained by social transparency.
Defectors are identified and sanctioned through the same personal-
knowledge system that maintains cooperation. In a city of eight million,
defection is anonymous. The organism that cheats a stranger faces no
social consequence, because the stranger is outside the proximity field
where reputational information travels. The entire apparatus of law,
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regulation, and enforcement exists to perform, at institutional scale, the
function that reputation performed at band scale: making defection
costly enough to maintain cooperation. It works. It is also a profound
environmental degradation for the social animal that lives within it,
because it replaces the warm, embodied, trust-based cooperation for
which the organism’s neurology was designed with a cold, abstract,
rule-based cooperation that satisfies the institution’s need for order but
not the organism’s need for connection.

The herd is not optional. The organism is not adapted for solitude,
and the fact that it can survive alone – can feed itself, shelter itself,
entertain itself through screens, manage its affairs through institutional
trust systems – does not mean it is designed to. A penguin can survive
outside the huddle. It will be colder, more stressed, more vulnerable,
and shorter-lived, but it will survive. Survival is not the standard.
Flourishing is the standard. And the standard for a social mammal with
a brain built to maintain one hundred and fifty personal relationships, a
bonding system that requires physical touch and shared laughter, and
a cooperative superpower that runs on trust is not being met by an
enclosure that provides eight million strangers, a screen that simulates
connection, and a legal system that substitutes for trust. We know this.
We feel it in the Sunday evening dread, in the formless Wednesday
exhaustion, in the way we reach for our phones in every quiet moment
because the quiet has become unbearable. The herd is calling and we
cannot find it.

The animal needs eight things. It needs a functioning body, main-
tained by food, movement, sleep, and the absence of chronic physiologi-
cal stress. It needs play and rest – purposeless activity and purposeless
stillness, the states that signal to the nervous system that the environ-
ment is safe and the organism is well. It needs connection – not the
institutional kind but the personal kind, the ones you would call at three
in the morning and the ones you would miss and the ones you nod to in
the stairwell, maintained through time, touch, and presence. These are
the first three dimensions of the framework. They describe the animal’s
physical and social requirements.

But the animal also builds things. It makes things. It learns things.
It asks why it exists. It needs answers to that question. It needs, in
ways that no other species on the planet needs, a reason to get up in the
morning – not a schedule, not an obligation, not a financial incentive, but
a reason that connects to something the organism perceives as mattering.
These dimensions – creativity, mastery, service, meaning – are what the
next chapter will examine, alongside the final dimension that contains
all the others: the habitat itself. What does the animal need around it?
And what have we actually built?
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So if the animal needs eight things – and the evidence from every dis-
cipline that studies living organisms suggests that it does – the question
becomes: what did the humans actually build? What are the systems
that eight billion organisms rely on for their food, their shelter, their
social bonds, their work, their justice, their education, their governance,
and their sense of meaning? Are those systems designed around the
animal, the way the penguin house in Rotterdam is designed around
the penguin? Or are they designed around something else – around
economics, around convenience, around institutional efficiency, around
the preferences of the keepers rather than the needs of the kept?

The answer is Part Two.



The Herd That Scattered

THE papers were spread across the kitchen table in no particular
order, which is to say in the order that a mind makes when it
is trying to see a shape it has not yet named. It was a Tuesday

evening in Leiden. My older boy was building something from Duplo
in the next room – I could hear the particular sound of bricks being
tested and rejected, a rhythm I had come to recognise as his version of
concentration. My younger was asleep. My wife was on a video call in
the bedroom, her voice a low murmur through the wall, the cadence of
professional Dutch, which even after years in this country I can follow
only in outline. I had a mug of tea that had gone cold an hour ago. And
in front of me, arranged in overlapping piles like geological strata, were
the notes from which this book would eventually be built.

There were printed papers from the zoological literature – Mellor’s
Five Domains revisions, Hediger’s original field notes on flight distances
in captive ungulates, a review of stereotypic behaviour in carnivores
that I had annotated so heavily the margins had become a second text.
There were my own scribbled diagrams from the penguin house visit,
embarrassingly crude, circles with arrows connecting them to words
like “play“ and “trust“ and “why.“ There were browser tabs open on the
laptop – forty-three of them, I counted later – ranging from Csikszentmi-
halyi’s original flow research to a paper on suicide rates in Scandinavian
welfare states to a Denise Schmandt-Besserat lecture on Mesopotamian
clay tokens, which I had followed down a link chain that began with a
question about money and ended, three hours later, with the origins of
writing. And somewhere in the middle of all of it, on a single sheet of
A4 paper, written in the handwriting I use when I am not performing
neatness for anyone, were eight words in a column.

Vehicle. Cub. Herd Member. God. Slave. Master. Monk. Zookeeper.
I had introduced these in Chapter 1 as provisional categories – eight

dimensions of environmental requirement that emerged when you ap-
proached the species from zoological first principles rather than cultural
assumptions. In the chapters since, I had examined three of them in
detail: the body in Chapter 2, play and rest in Chapter 3, connection
and belonging in Chapter 4. Each investigation had confirmed the same
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pattern. The organism has specific, measurable requirements in each
dimension. The enclosure it inhabits systematically fails to meet them.
And the animal interprets the resulting deficit not as an environmental
failure but as a personal one. The koala with the wrong leaves sits qui-
etly and declines. The human with the wrong life sits quietly and calls it
being tired. We all do this. I do this. The framework I was building was,
among other things, an attempt to stop doing it – to see the enclosure
from outside, if only for the duration of a book.

But I had not yet laid the full framework out. I had been circling it,
testing each piece separately, the way you might examine individual
bones before attempting the skeleton. This chapter is the skeleton. And
the moment I saw it assembled – all eight dimensions on one sheet of
paper, each one mapped to its zoological parallel, each one independent
and each one essential – something shifted in my understanding of the
project. It was no longer a metaphor. It was a diagnostic instrument. I
was not writing a book about how humans are like zoo animals. I was
writing a welfare assessment. And the subject was the species. Our
species. Yours and mine.

The Eight Dimensions

LET me lay them out as a zookeeper would: systematically, without
hierarchy, each one a necessary condition for flourishing. The
order is not a ranking. A welfare assessment does not ask which

need matters most. It asks which needs are met.
1. The Vehicle. The body. This is the dimension most people recog-

nise as real – the physical substrate of the organism. Food, movement,
sleep, the absence of harmful substances, the presence of conditions that
support physiological function. For a captive snow leopard, this means
appropriate temperature range, sufficient space for species-typical loco-
motion, a diet that matches the animal’s digestive physiology, and an
environment free of chronic stressors that disrupt endocrine function.
For Homo sapiens, as Chapter 2 documented, it means nutrition cali-
brated to an omnivore’s evolved requirements rather than the economics
of industrial production. It means movement patterns that reflect two
million years of endurance locomotion rather than ten hours of seated
immobility. It means sleep sufficient for the neurological maintenance
cycles the brain requires – seven to nine hours, in alignment with circa-
dian rhythm, in conditions of darkness and quiet that our species slept in
for its entire evolutionary history until approximately one hundred and
forty years ago, when Thomas Edison commercialised the incandescent
light bulb and severed the human organism from the only timekeeper it
had ever known. The Vehicle is the foundation. A welfare assessment
that stops here – as most medical systems do – is measuring the enclo-
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sure’s floor while ignoring the walls, the ceiling, and the absence of sky.
How many of us have been told by a doctor that we are “fine“ – blood
pressure normal, cholesterol acceptable, BMI within range – while every
other dimension of our welfare quietly erodes?

2. The Cub. Play and rest. Not rest as recovery from exertion – that
belongs to the Vehicle, the body restoring itself after work. Rest as a
state in its own right: purposeless presence, the organism at ease, do-
ing nothing because nothing needs doing. And play – activity without
productive function, engagement for its own sake, the behaviour that
ethologists use as one of the most reliable indicators of welfare across
species. Stuart Brown at the National Institute for Play documented
that play deprivation in juvenile rats produces permanent changes in
prefrontal cortex development – the animals become socially rigid, un-
able to read contextual cues, prone to inappropriate aggression. Jaak
Panksepp at Washington State University identified play as one of seven
primary emotional systems hardwired into the mammalian brain, along-
side seeking, rage, fear, lust, care, and grief. It is not a luxury that
emerges after needs are met. It is a need. Chapter 3 explored what
happens when this need is met only through screens – when the organ-
ism watches play rather than performing it, consumes entertainment
rather than generating its own engagement. The diagnostic signal, I
argued, is the phrase “Thank God it’s Friday“ – an expression of relief
at the temporary cessation of a condition the organism experiences as
confinement. A zookeeper who heard that phrase from a talking animal
would not celebrate the weekend. They would redesign the week.

3. The Herd Member. Connection. Belonging. Trust. The bonds that
hold a social species together. Chapter 4 traced this dimension from the
proximity field – the social geometry within which trust can be main-
tained by direct observation – to Julianne Holt-Lunstad’s meta-analysis
at Brigham Young University, which established that social isolation
carries a mortality risk comparable to smoking fifteen cigarettes a day.
Harry Harlow’s rhesus monkey experiments at the University of Wiscon-
sin – cruel, clarifying, impossible to dismiss – demonstrated that infant
primates deprived of social contact develop permanent neurological
damage: elevated cortisol, disrupted attachment behaviour, inability to
form functional social bonds. The damage is not psychological in the
colloquial sense. It is architectural. The brain builds itself in response
to social input, and without that input, it builds itself wrong. The Herd
Member dimension is not about preference. It is about neurodevelop-
ment. The organism requires connection the way it requires protein –
not as comfort but as a structural input without which the system cannot
assemble itself correctly.

These three dimensions – body, play, connection – are the ones most
people will grant without much resistance. They are visible, intuitive,
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and already present in some form in most wellbeing frameworks. The
remaining five are where the framework departs from conventional
wisdom, and where the zoological perspective earns its keep. These are
the dimensions that make us strange – that separate us from every other
animal on the planet and that make our enclosure the most complex
welfare problem in the history of zoology.

The Dimensions That Separate Us

4. The God. Creativity. The drive to make something that did not
previously exist. Not to copy, not to reproduce, not to refine – to create.
A painting, a garden, a song, a meal that nobody has cooked quite this
way before, a sentence that arranges words in an order the language
has not previously attempted. The child with Duplo in the next room
is not building a structure he has seen. He is building a structure he
is discovering as he builds it, rejecting bricks that do not serve the
emerging form, and the concentration this requires – the particular
quality of absorbed, self-directed engagement – is as unmistakable from
the next room as distress would be. When did you last make something?
Not for work, not for a deadline, not for anyone’s approval – but simply
because the urge to shape something rose in you and you followed it?

ELLEN Dissanayake at the University of Washington spent decades
studying what she called “artification“ – the human compulsion
to make things special, to pattern and ornament and transform

ordinary objects into something beyond their functional purpose. Her
argument, laid out in What Is Art For? and refined over subsequent work,
is that this behaviour is not a cultural luxury that appears when survival
needs are met. It is a biological drive, present in every human society
ever documented, emerging in children before formal instruction, and
displaying all the hallmarks of an evolved adaptation: it is universal, it
is intrinsic, it is ancient – present from at least one hundred thousand
years ago, depending on what one counts as the first evidence – and it
is a source of what she termed “intrinsic pleasure.“ The five operations
Dissanayake identified as the building blocks of artification – simpli-
fication, repetition, exaggeration, elaboration, and the manipulation
of expectation – trace their origins to the proto-aesthetic elements of
mother-infant interaction. The lullaby. The exaggerated facial expres-
sion. The rhythmic rocking. The species begins making special before it
can walk. We are born creators. The enclosure must work quite hard to
make us stop.

Alison Gopnik at Berkeley has documented something complemen-
tary from the other direction. In The Philosophical Baby, she describes
children’s consciousness as a “lantern“ rather than a “spotlight“ – where
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adult attention narrows to focus on relevant information and filter out
the rest, the young child’s attention illuminates everything equally, ab-
sorbing the world without discrimination. This is not a deficit. It is,
Gopnik argues, the cognitive mode in which creative insight occurs –
the state in which connections are made between domains that the adult
mind has long since filed in separate categories. “Children are the R&D
department of the human species,“ she writes. “The blue-sky guys,
the brainstormers. Adults are production and marketing.“ The lantern
dims. The spotlight takes over. And unless the adult organism actively
engages in creative behaviour – unless it continues to make things, to
shape and discover and produce – the capacity atrophies. How many
of us drew, sang, built, and invented as children, and stopped? Not
because the impulse died, but because the enclosure stopped making
room for it?

Creativity is distinct from mastery. One can master the violin without
composing a note. One can compose a melody without mastering any
instrument at all. The God dimension is about genesis – the act of
bringing something into existence that was not there before. Abraham
Maslow included creativity in his description of self-actualisation, but
positioned it at the top of his hierarchy, implying it was a reward for
having met all lower needs. The zoological evidence does not support
this. Historical examples – van Gogh, Dostoevsky, Billie Holiday, the
cave painters of Lascaux working by tallow lamp in freezing darkness
– demonstrate that creative expression can flourish under conditions
of severe material deprivation. A 2015 study cited by Tay and Diener
found that individuals lacking basic necessities were often more likely
to articulate self-actualisation goals, including creative ambitions, than
to focus exclusively on material security. Creativity is not the capstone
of the pyramid. It is a parallel requirement, running alongside every
other dimension, and its suppression is a welfare failure whether the
animal is fed or not.

5. The Slave. Security. I introduced this dimension in Chapter
1 under a different emphasis – as service, the drive to contribute, to
protect, to be useful to the group. But the deeper layer is the need for
security itself: the knowledge that the organism will not starve, will not
be attacked, will not lose its shelter, will not be abandoned by the group
on which its survival depends. When this dimension is threatened, all
others collapse. Everything else becomes noise.

Sendhil Mullainathan at Harvard and Eldar Shafir at Princeton doc-
umented this collapse with precision in their 2013 book Scarcity. Their
research demonstrated that financial insecurity does not merely cause
stress – it reduces cognitive bandwidth. The effect is measurable and
large. Simply raising monetary concerns for lower-income participants
eroded their performance on spatial and reasoning tasks by an amount
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equivalent to the cognitive impairment caused by serious sleep depri-
vation. The finding was not that poor people think less effectively. The
finding was that the experience of scarcity – the constant background
computation of how to pay the rent, whether the car will last another
month, what happens if the child gets sick – consumes the very cognitive
resources the organism needs to solve its problems. Poverty is not a
character failing. It is a bandwidth tax. And it is a tax that the rest of us –
those of us fortunate enough to pay the rent without calculation – can
barely imagine, because our bandwidth has never been consumed in
this way. We think we would make better decisions. We would not. We
would make the same decisions, because the architecture of the brain
under scarcity is not a choice. It is a state.

The evolutionary logic is straightforward. An organism under threat
must allocate its processing capacity to the threat. A gazelle that smells
a lion does not continue grazing. A human who cannot pay the rent
does not sit down to compose music, play with their children, or invest
in the relationships that would sustain them. Maslow understood this
– his hierarchy places safety needs immediately above physiological
needs, and subsequent research has challenged even that ordering. A
2016 study published in Frontiers in Psychology by Zheng and colleagues
proposed that safety needs may be more fundamental than physiological
ones: the brain’s adaptive response to perceived threat amplifies the
threat signal and subordinates everything else. When you feel unsafe,
nothing else matters. Not because the other needs disappear, but because
the organism cannot attend to them. The bandwidth is consumed.

This is why, in any competent zoo, the first question is always about
security. Is the animal safe? Does it have refuge? Can it retreat from con-
specifics when it needs to? Can it predict its environment well enough
to rest? An animal in chronic insecurity does not play, does not explore,
does not engage socially. It paces. It hides. It waits. The similarity to the
behaviour of humans in financial precarity – the withdrawal, the risk
aversion, the inability to plan beyond the next crisis – is not a metaphor.
It is the same neural system, responding to the same category of threat,
producing the same behavioural output. If you have ever lain awake
at three in the morning calculating whether you can afford the electric-
ity bill, you know what this feels like. The body does not distinguish
between a predator and a final notice. The cortisol is the same.

6. The Master. Mastery. The drive to improve at something – to take a
skill and refine it, to feel the gap between current capacity and potential
capacity closing through sustained effort. This is Mihaly Csikszentmi-
halyi’s territory. His research on flow states, conducted over decades
at the University of Chicago, began in 1975 with a deceptively simple
question: when are people happiest? Not what they report makes them
happy in the abstract, but when, during the actual course of their lives,
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they report the highest levels of satisfaction, engagement, and what
Csikszentmihalyi termed “optimal experience.“

The answer was not what the culture predicted. People were not hap-
piest during leisure. They were not happiest when relaxing, watching
television, or on holiday. They were happiest during periods of intense,
concentrated engagement with a task that matched their skill level –
challenging enough to require full attention, but not so challenging as
to overwhelm capacity. Rock climbers described it. Chess players de-
scribed it. Surgeons described it. Musicians, athletes, programmers,
welders, gardeners – across professions, across cultures, the same phe-
nomenon appeared. The organism reported its highest wellbeing not in
the absence of effort but in the presence of calibrated challenge. Csik-
szentmihalyi called it “flow“ – the state in which action and awareness
merge, self-consciousness disappears, time distorts, and the activity
becomes autotelic, meaning it is experienced as intrinsically rewarding
regardless of external outcome. Have you felt it? That state where you
look up and two hours have vanished and you cannot account for them
because you were too absorbed to notice? That is the animal doing what
it was built to do. And the fact that most of us experience it only rarely –
if at all – is itself a diagnostic signal.

The conditions Csikszentmihalyi identified are precise: clear goals,
immediate feedback, and a balance between perceived challenge and
perceived skill. When the challenge exceeds skill, the organism expe-
riences anxiety. When skill exceeds challenge, it experiences boredom.
The flow channel runs between these two states, and the organism navi-
gates it by seeking progressively greater challenges as its skill develops.
This is mastery – not the static possession of competence but the dynamic
process of refinement. The young chimpanzee practising nut-cracking at
Bossou, Guinea – observed by Tetsuro Matsuzawa over decades – will
spend months placing nuts on anvil stones and striking them incorrectly
before achieving the coordination required to crack the shell. It does not
stop when it succeeds. It seeks harder nuts.

The distinction from creativity matters. The God dimension is about
bringing something new into existence. The Master dimension is about
refining what already exists – including oneself. A pianist who practises
a Chopin etude for the thousandth time is not creating. She is mastering.
The satisfaction is different in texture – less the exhilaration of discovery,
more the deep pleasure of control. Both are essential. An organism with
unlimited creative freedom but no opportunity to develop skill will feel
scattered, frustrated, unable to realise its visions. An organism with
mastery opportunities but no creative outlet will feel competent and
empty. The two dimensions are complementary, and the framework
requires both.

7. The Monk. Meaning. Purpose. The question that no other species



88 THE ZOOKEEPER

asks and that Homo sapiens cannot stop asking: why am I here? Are
you asking it now? You are. We all are, all the time, even when we have
learned to push the question below the surface where it hums rather
than speaks.

Viktor Frankl earned the authority to address this question in the
most extreme conditions the twentieth century produced. Deported to
Auschwitz in 1944, transferred to Dachau, liberated in 1945, he lost his
wife, his parents, and his brother. From this destruction, he developed
logotherapy – a therapeutic framework built on a single observation:
the human organism can endure almost any condition of suffering if
it can locate meaning within that suffering, and it will collapse under
conditions of comfort if meaning is absent.

“Life is not primarily a quest for pleasure, as Freud believed,“ Frankl
wrote, “or a quest for power, as Alfred Adler taught, but a quest for
meaning.“ The evidence from the camps was stark. It was not the
physically strongest prisoners who survived longest. It was those who
maintained what Frankl called “a will to meaning“ – a reason to endure,
whether it was a manuscript waiting to be completed, a child who might
still be alive, a task that only they could perform. The organism without
meaning does not merely suffer. It stops. The clinical term is “giving-up-
given-up complex“ – a withdrawal from engagement so complete that
the body follows the mind’s conclusion that continuation is pointless.

The data from affluent nations confirm Frankl’s observation from the
other direction. The paradox is well-documented: countries with the
highest material wealth, the most comprehensive welfare systems, and
the greatest physical security do not have the lowest rates of despair.
Finland, one of the happiest nations by life-satisfaction surveys, has
among the highest suicide rates in western Europe. The United States
spends more on healthcare per capita than any wealthy nation and has
a higher suicide rate than its peers. Within the United States, Utah ranks
first in self-reported life satisfaction and ninth in suicide rate. New York
ranks forty-fifth in life satisfaction and has the lowest suicide rate in the
country. Andrew Daly and colleagues, writing in the Journal of Economic
Behavior and Organization in 2011, confirmed the pattern: “Countries and
states that do very well in happiness rankings also tend to have relatively
high suicide rates.“ The organism with everything except meaning is not
safe. It is in danger that the surrounding abundance renders invisible.
What does that tell us about our own abundance? What does it tell us
that the wealthiest societies our species has ever built are also the ones
in which the question “why am I here¿‘ has become hardest to answer?

The Monk dimension is not religion, though religion has been the
most durable delivery system for meaning across the species’ history.
It is the organism’s answer to the question its fiction-generating brain
will not stop asking. Three pathways to meaning, Frankl proposed:
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through creating a work or performing a deed; through encountering
something or someone – a moment of beauty, an act of love; and through
the attitude one adopts toward unavoidable suffering. The pathways are
multiple. The requirement is singular. The animal must have a reason.

8. The Zookeeper. The habitat itself. This is the dimension that
completes the framework and gives the book its name. Not what the
organism does – its body, its play, its connections, its creativity, its
security, its mastery, its meaning – but what the organism needs around
it. Shelter. Physical safety. Financial stability. Tools. An environment
that supports rather than undermines the other seven dimensions.

David Foster Wallace told the fish parable at Kenyon College in 2005.
Two young fish swimming along. An older fish passes and says, “Morn-
ing, boys. How’s the water¿‘ One young fish turns to the other: “What
the hell is water¿‘ Wallace was talking about the invisibility of the most
pervasive realities – the way the medium in which we are immersed
becomes, by virtue of its omnipresence, the one thing we cannot see.
The Zookeeper dimension is the water. It is the recognition that your
environment is a designed space – that the neighbourhood you live in,
the financial system you operate within, the transport infrastructure
you depend on, the physical structure of your dwelling, the air quality,
the noise level, the proximity to green space, the safety of the streets –
all of these constitute a habitat, and that habitat was designed. Not for
you. Not for the animal. But designed nonetheless, by forces with their
own logic, their own incentives, their own criteria for success, none of
which necessarily include your flourishing. We swim in it every day.
We commute through it, eat inside it, sleep within it, raise our children
surrounded by it. And most of us have never once asked: is this water
good?

The recognition is the first step. A fish that notices the water has not
changed its circumstances. But it has changed something essential: it
has separated itself, conceptually, from its environment. It can now ask
whether the water is good. It can now imagine different water. This is
what the Zookeeper dimension provides: meta-awareness. The capacity
to see the enclosure as an enclosure – to recognise that the commute,
the mortgage, the school system, the food supply, the justice system,
the media environment are not natural features of reality but designed
structures that can, in principle, be redesigned.

The Independence Test

I stated in Chapter 1 that the test for whether these eight dimensions are
genuinely independent is simple: can an individual flourish in seven but
suffer authentically in the eighth? I want to make the case more carefully
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now, because the independence of the categories is the foundation on
which everything else rests.

Consider a woman – call her Anna, because I am thinking of someone
specific, though I will change enough details to protect her privacy.
Anna has excellent physical health. She exercises regularly, sleeps well,
eats thoughtfully. She has deep friendships and a loving family – the
Herd Member dimension is strong. She plays – she sails, she paints
watercolours on weekends, she laughs easily. The Cub is fed. She is
creative – the watercolours are not copies but original compositions,
and she takes genuine pleasure in them. The God is present. She is
financially secure – not wealthy, but stable. She knows the rent will
be paid. The Slave is at rest. She is skilled at her work and feels the
satisfaction of competence. The Master is engaged. She has a clear
sense of purpose – she works in conservation, she believes the work
matters, she can articulate why she gets up in the morning. The Monk is
answered.

And she is miserable. Because the flat she lives in is dark, damp, on a
road with heavy traffic, in a neighbourhood where she does not feel safe
walking after dark. The mould triggers her asthma. The noise disrupts
her sleep – which she compensates for, but the compensation costs effort
that accumulates. The commute to work is ninety minutes each way,
which means that the friendships, the sailing, the painting, the exercise
are all compressed into shrinking margins. The financial security she
enjoys is consumed by rent that takes forty-three percent of her income,
because the city she must live in to do the work that gives her meaning
has priced shelter beyond what the organism can comfortably afford.

Anna does not need therapy. She does not need medication. She does
not need to meditate, journal, practise gratitude, or adjust her mindset.
She needs a different flat. Her problem is not psychological. It is envi-
ronmental. It is, in the precise zoological sense, a habitat failure. And
no intervention directed at the organism – however well-intentioned,
however evidence-based – will solve a problem located in the enclosure.
How many of us are Anna? How many of us have been told to adjust
our mindset when what needs adjusting is our habitat?

The test works in every direction. Remove connection from an oth-
erwise complete life and you get loneliness – which Holt-Lunstad’s
research demonstrates produces cardiovascular inflammation, immune
suppression, and cognitive decline regardless of how good the rest of
the habitat is. Remove meaning from an otherwise complete life and you
get the affluent despair that Frankl identified – comfort without purpose,
the organism declining in the midst of abundance. Remove mastery and
you get the particular frustration of competence denied – the worker
whose job requires a fraction of their capability, the retiree whose skills
are no longer called upon. Remove creativity and you get the flatness
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that Dissanayake describes – the organism that consumes but does not
produce, that absorbs culture without generating any, that watches but
does not make. Remove play and you get the exhaustion that Chapter
3 described – the organism that works and recovers and works and
recovers and never enters the state of purposeless engagement that its
neurology requires. Remove security and you get the bandwidth col-
lapse that Mullainathan documented – the organism so consumed by
threat that it cannot attend to anything else. Remove physical health
and – well, this one the culture already understands, at least in principle.
The body fails and everything else is compromised.

Eight dimensions. Each one independent. Each one essential. Each
one, in the current enclosure, systematically undermined in ways the
organism has been taught to interpret as normal. We have learned to
call the undermining “life.“ We have learned to call the exhaustion it
produces “adulthood.“ The framework says otherwise. The framework
says: this is a welfare failure, and the animal deserves better.

The Zoo Science Parallel

I am not the first person to propose a multi-dimensional framework for
human wellbeing. Maslow’s hierarchy of needs, published in 1943,
identified five levels: physiological, safety, belonging, esteem, and
self-actualisation. Martin Seligman’s PERMA model proposes five el-
ements: positive emotion, engagement, relationships, meaning, and
accomplishment. Manfred Max-Neef’s taxonomy of fundamental hu-
man needs identifies nine categories. Edward Deci and Richard Ryan’s
self-determination theory centres on three: autonomy, competence, and
relatedness. Each framework captures something real. Each one has
generated useful research. None of them starts from the animal.

The framework that starts from the animal is the one used in zoos.
David Mellor’s Five Domains model, introduced in 1994 and refined
most recently in 2020, assesses animal welfare across five categories:
Nutrition, Physical Environment, Health, Behavioural Interactions, and
Mental State. The first four domains identify factors – both negative
and positive – that generate specific subjective experiences in the animal.
The fifth domain, Mental State, is where those experiences accumulate
into an overall assessment of welfare. The innovation, as Mellor and
colleagues described it in the journal Animals in 2020, was the explicit
recognition that animal welfare is not merely the absence of harm but
the presence of positive affective states. The animal should not merely
be free from suffering. It must have opportunities for satisfaction.

The Five Domains replaced the Five Freedoms – freedom from hunger,
thirst, discomfort, pain, fear, and freedom to express normal behaviour –
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because the profession recognised that negative freedoms are necessary
but insufficient. You can satisfy every freedom from and still have an
animal that is not flourishing. The gorilla in the adequate enclosure,
with adequate food, no injuries, no predators, no observable distress
– the gorilla that passes every negative welfare check and nonetheless
sits in the corner, disengaged, flat, exhibiting none of the exploratory,
social, playful behaviour that characterises a thriving member of its
species. The Five Freedoms could not see this animal. The Five Domains
can. Does this gorilla remind you of anyone? Does it remind you of the
colleague who has a good job, a decent flat, no visible problems, and
dead eyes? It should. The diagnostic signal is the same.

The eight life areas I am proposing are the human Five Domains.
They are an attempt to do for Homo sapiens what Mellor did for cap-
tive animals: move beyond the absence of suffering to the presence of
flourishing. Move beyond “is the organism in pain¿‘ to “is the organism
expressing the full range of species-typical behaviours that indicate well-
being¿‘ The medical system asks the first question. The psychological
frameworks ask a version of the second. The zoological framework asks
both, and adds a third that none of the others include: is the habitat
designed for this animal?

That third question is the Zookeeper dimension. It is the question
that no human wellbeing framework I have encountered adequately
addresses, because every human wellbeing framework is written from
inside the enclosure. Maslow does not ask whether the hierarchy itself
is shaped by the habitat. Seligman does not ask whether the conditions
that prevent PERMA are environmental rather than psychological. The
fish does not question the water. The zoologist, standing outside the
tank, does.

The Confession

I need to repeat what I said in Chapter 1, because the framework de-
mands it and because the temptation to exempt myself has, if anything,
grown stronger as the investigation has deepened.

I looked at the eight dimensions on that sheet of A4 paper – the one
with the handwriting that nobody would see – and I assessed myself
against each one. It took about ten minutes. The results were not
catastrophic. They were worse than catastrophic. They were mediocre.
I want to be honest about this, because the framework is useless if the
person presenting it pretends to stand outside it.

My body was functional but compromised – six and a half hours of
sleep, running on a treadmill under fluorescent lights in padded shoes,
eating the same rotation of convenient meals that I had been telling
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myself were “good enough“ while writing an entire chapter about how
“good enough“ is the sound the enclosure makes when it is failing. My
play was scheduled – squeezed into the margins of a week designed
around productivity, performed with the vague guilt of someone who
suspects they should be working. My connections were strong but
strained – a marriage compressed by dual careers and small children,
friendships maintained through messaging apps rather than presence,
a social world that had narrowed, year by year, as the demands of
the enclosure expanded. My creativity was channelled entirely into
this book, which is a form of creative expression but also, honestly, a
form of work – and the watercolours I had painted in my twenties, the
guitar I had played badly but joyfully, the cooking that had once been
experimental and had become mechanical, all of these had been set aside
in the name of something that felt important but was also convenient.
The God was partially fed. The rest was starving.

My security was adequate – we were not in financial distress, but the
mortgage consumed a proportion of income that would have alarmed
a financial adviser, and the background computation of what-if – what
if the contract is not renewed, what if the boiler fails, what if – ran
constantly, a low-frequency hum of economic anxiety that I had learned
to tune out the way one tunes out traffic noise, which is to say not
actually at all, the nervous system processing it whether or not the
conscious mind attends to it. My mastery was present in my professional
life but absent elsewhere – I had not learned a new skill outside of work
in years. My meaning was intact, or at least I believed it was, which is
the kind of statement that should probably be followed by a long silence.
Do you recognise this inventory? I suspect you do. Not the specific
details – your treadmill may be a different brand, your mortgage a
different number – but the shape. The shape of a life that looks adequate
from the outside and feels insufficient from within.

I was not failing. I was not in crisis. I was, by the standards of
my cohort – a white, university-educated male in a wealthy northern
European country – doing fine. Just tired. The phrase I had given to the
statistically median woman in Chapter 1 described me perfectly. And
the framework I had built to diagnose the enclosure diagnosed me with
the same condition it diagnosed everyone else: chronic subclinical deficit
across multiple dimensions, compensated by the organism’s remarkable
capacity for adaptation, invisible to every metric the surrounding system
uses to define success.

I was the animal in the exhibit, filling out its own welfare assessment.
And the assessment said: not flourishing. Compensating. Which is what
the koala at Cape Otway was doing – compensating, maintaining body
condition scores, appearing fine to any observer without instrumenta-
tion – right up until the threshold event. Right up until it could not. We
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are all compensating. The question is how long the compensation holds.

What the Framework Does

THE framework does three things that no other wellbeing model
I have encountered does simultaneously.

First, it starts from the animal. Not from the culture, not from the
economy, not from the institution, not from the philosophical tradi-
tion of the assessor. From the organism. What does this species, with
this evolutionary history, this neurology, this social structure, actually
require in order to exhibit the full range of behaviours that indicate
flourishing? The question is biological before it is philosophical. It is
observable before it is theoretical. A thriving human, like a thriving
gorilla, is recognisable – curious, socially engaged, physically active,
creative, playful, purposeful, at ease in its environment. A declining
human, like a declining gorilla, is also recognisable – withdrawn, rigid,
flat, reactive, consuming without producing, sleeping without resting,
surrounded by others without connecting. The framework does not
define flourishing through self-report. It defines it through behavioural
indicators that a zoologist could observe from outside the enclosure.
And the question it forces us to ask is: if a zoologist were observing our
daily lives from outside the glass, what would they see?

Second, it includes the habitat as a dimension. This is the Zookeeper –
the recognition that the environment is not a backdrop to the organism’s
life but a variable that independently determines welfare outcomes.
Anna’s depression is not in Anna. It is in the flat, the commute, the
rent, the road noise. The intervention is not to adjust the animal. The
intervention is to adjust the enclosure. Every zoo in the world under-
stands this. Every human wellbeing framework I have reviewed treats
the environment as context rather than cause, as the stage on which
psychological drama unfolds rather than the set of conditions that de-
termine whether the drama is a comedy or a tragedy. The zoological
perspective corrects this. The habitat is not context. It is content. It is
not background. It is foreground. It is not where the animal lives. It is
what the animal lives.

Third, it diagnoses systems rather than individuals. When a pop-
ulation of captive animals shows widespread stereotypic behaviour –
pacing, swaying, self-harm – no competent zookeeper concludes that
the animals are individually flawed. The conclusion is that the enclosure
is failing. The population-level signal overrides the individual diagnosis.
Apply this logic to Homo sapiens and the implications are immediate.
When an entire civilisation reports chronic sleep deprivation, rising
rates of anxiety and depression, epidemic loneliness, declining physical
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health, loss of meaning, financial insecurity, and a pervasive sense that
something is wrong despite material conditions that would astonish
any previous generation – the diagnosis is not eight billion individual
failures. The diagnosis is a habitat failure. The enclosure is wrong. Not
the animals. The enclosure. This distinction is the most important thing
in this book, and I need you to carry it forward from here, because
everything that follows in Part Two depends on it.

The table was still covered in papers when my older boy came in
and asked if I was finished. I was not finished. I am not sure one
finishes with something like this. But the framework was assembled.
Eight dimensions. Each one necessary. Each one measurable. Each one
independent. Each one failing.

He had built a castle out of Duplo. It had towers and a courtyard
and what he informed me was a dungeon, because every castle needs a
dungeon. I asked him why the dungeon was there. He said it was for the
bad guys. I asked him what the bad guys had done. He thought about
it for a moment and said he did not know yet but they were definitely
in there.

He was five years old. He had already absorbed the concept of
confinement as response to transgression. He had not learned this from
me – or not consciously. He had absorbed it from the water. From
the stories, the games, the cultural infrastructure that surrounds every
child in the enclosure with a set of assumptions so pervasive that they
function as natural law. Bad guys go in the dungeon. The enclosure
punishes. The habitat is natural. The water is invisible. Our children
breathe it in before they can read.

I told him the castle was excellent. He said thank you and went to bed.
I looked at the eight words on the paper. Vehicle. Cub. Herd Member.
God. Slave. Master. Monk. Zookeeper. I looked at the mess of research
spread across the table. I looked at the cold tea. And I understood, with
a clarity that was uncomfortable but also, in a strange way, relieving,
that the first part of the work was done. We had the species file. We had
the framework. We had the criteria against which any enclosure could
be measured. What remained was to measure the one we are actually in.

We have our criteria. Now let us look at what the humans actually
built.





Part II

The Eight Dimensions





The Play Deficit

SOMETIME around 7500 BCE, in a settlement in the foothills of the
Zagros Mountains in what is now western Iran, a person made
a small cone out of clay. It was about the size of a thumbnail –

unremarkable, easily lost, the kind of object that would mean nothing
to anyone who did not know what it stood for. But someone did know.
The cone stood for a measure of grain. Not grain itself – there was no
grain in it, no grain attached to it, no grain anywhere near it. The cone
was a representation. A token. A small, fired piece of earth that meant
something only because two people agreed it meant something. This
is where our story begins – not with coins or banks or interest rates,
but with a lump of clay the size of a child’s fingernail, standing in for
something that was not there.

Denise Schmandt-Besserat at the University of Texas spent decades
tracing these objects across the archaeological record of the ancient
Near East. What she found overturned the conventional story of how
human civilisation became literate. The tokens – cones, spheres, disks,
cylinders, tetrahedrons – appeared across a vast geographical range,
from Turkey to Pakistan, and they preceded writing by approximately
four thousand years. Each shape represented a specific commodity: a
cone for a small measure of grain, a sphere for a large measure, a disk
for a sheep, a cylinder for a domestic animal. They were the species’ first
accounting system. Before the ledger, before the tablet, before the stylus
pressed into wet clay to produce the cuneiform script that we call the
beginning of writing – there were tokens. Small objects that stood for
other objects. Fictions, in the precise sense I have been using the word.
Shared representations maintained by collective agreement.

Around 3500 BCE, the system evolved. The tokens began to be stored
inside hollow clay balls – bullae – which were sealed and stamped with
the impressions of the tokens they contained. If you wanted to know
what was inside without breaking the seal, you looked at the impres-
sions on the surface. And then someone had the insight that would
change everything: if the impressions on the surface contain all the
information, why keep the tokens inside at all? The three-dimensional
objects became two-dimensional marks on a clay tablet. The marks be-
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came symbols. The symbols became script. Writing, Schmandt-Besserat
argued, was not invented to record poetry or prayer or the names of
kings. It was invented to count sheep. The entire apparatus of human
literacy – every novel, every constitution, every love letter, every scien-
tific paper, every text message sent at two in the morning – descends
from a small clay cone that stood for a quantity of grain that was not
there. We built civilisation on the ability to agree that something absent
could be represented by something present. It is, when you stop to think
about it, the most human thing we have ever done.

I begin here because the origin of money is the origin of a technology
so powerful that the species that invented it has been unable, in nine
thousand years, to master it. And the first thing to understand – before
the criticism, before the diagnosis – is that this technology was, and
remains, an achievement of staggering brilliance.

The Problem It Solved

CONSIDER the difficulty. You are a social primate living in a group
of approximately one hundred and fifty individuals. Robin
Dunbar’s research, which I discussed in Chapter 4, establishes

this as the approximate limit of the human brain’s capacity for stable
social relationships – the number of people you can know well enough
to trust. Within this group, exchange is simple. You give me fish, I
give you firewood. If I have no firewood today, you give me the fish
anyway, because you know me, you know where I live, you know I
will repay the debt – not necessarily in firewood, not necessarily this
week, but eventually, in some form, because we are embedded in a
web of ongoing relationships where reputation matters and memory is
long. This is what anthropologists call a gift economy. Marcel Mauss
described it in 1925 in The Gift: the obligation to give, to receive, and to
repay, binding individuals to one another through cycles of reciprocal
debt that constitute, in effect, the social fabric itself. The gift economy is
not primitive. It is beautiful. It is cooperation distilled to its purest form:
I help you because you are part of my world, and my world holds the
debt.

The gift economy works beautifully within the trust network. It works
because the animals know each other. It works because the reputational
cost of defaulting – being known as someone who takes and does not
give – is, in a group of one hundred and fifty, socially lethal. You cannot
disappear into anonymity. Your debts follow you because the same faces
follow you, every day, for your entire life.

Now scale the group beyond one hundred and fifty. Suddenly you
need to exchange with strangers. The stranger has grain. You have pot-
tery. The stranger does not want pottery. She wants obsidian. You do not
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have obsidian. In economic terminology, this is the “double coincidence
of wants“ – the problem that William Stanley Jevons formalised in 1875
in Money and the Mechanism of Exchange: for a direct trade to occur, each
party must possess precisely what the other desires, simultaneously.
In a small community with ongoing relationships, this is manageable
– debts are tracked informally, favours are exchanged over time, credit
is extended on the basis of personal trust. Beyond the trust network, it
is unworkable. The stranger does not know you. You do not know the
stranger. There is no reputation to protect, no relationship to maintain,
no shared history to guarantee the debt. The gift economy cannot cross
the Dunbar threshold. And so the species faced a question that would
define everything that followed: how do we cooperate with people we
do not know?

David Graeber’s Debt: The First 5,000 Years, published in 2011, made
the important argument that the standard economics textbook narrative
– barter leads to money leads to credit – is historically backwards. There
is no record, Graeber demonstrated, of any society primarily organised
around barter. Barter appears only at the interstices between societies,
or in the aftermath of monetary collapse. What preceded money was not
barter but credit – ongoing networks of obligation maintained through
social memory. Graeber was correct about the sequence. But the under-
lying problem was real regardless of its solution history: at some point,
the animal outgrew its trust network, and it needed a mechanism for
exchange between strangers.

The mechanism it invented was the token. An object – a clay cone,
a cowrie shell, a disc of electrum, a slip of paper, a number on a screen
– that carries value not because of what it is but because of what it
represents. And what it represents is trust. Not personal trust between
known individuals, but systemic trust – the shared agreement that this
object can be exchanged for goods and services because everyone else
in the system agrees that it can. Yuval Noah Harari, in Sapiens, called
money “the most universal and most efficient system of mutual trust
ever devised.“ He was not being poetic. He was being precise. Money
is a trust technology. It solves the problem of cooperation between
strangers by replacing personal knowledge with shared fiction.

And here, for a moment, I want to resist the instinct to criticise. The
instinct is strong – the word “fiction“ has pejorative connotations, and
the trajectory of this chapter will take us through interest, debt, frac-
tional reserve banking, and the discovery that the civilisation’s operating
currency is created from nothing by the act of lending it. The critical
analysis is coming. But first, the acknowledgement. The achievement.

Money fed billions. Not metaphorically – literally. The token system
enabled the coordination of agricultural surplus across populations that
would otherwise have starved. It enabled specialisation – the potter
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could devote herself entirely to pottery because the token system al-
lowed her to exchange her work for food she did not grow, shelter she
did not build, tools she did not forge. It enabled hospitals, libraries,
aqueducts, vaccines, the printing press, the telescope, the surgery that
saved my younger son’s life when he was three weeks old and would
otherwise have died from a condition that has been operable for approxi-
mately sixty years. None of this happens without the token. None of this
happens without the shared fiction that a small object can stand in for
a quantity of value and be trusted across thousands of miles, between
complete strangers, across generations. I need you to hold this in mind
as the chapter darkens, because the temptation to dismiss money as the
problem is as dangerous as the failure to see what it has become. The
token is not the enemy. The token is one of the most remarkable things
our species has ever produced. What happened to the token – what we
allowed it to become – is the problem.

The impulse – to extend cooperation beyond the trust network –
was correct. The impulse was, in zoological terms, an extraordinarily
successful enrichment strategy for a social species that had outgrown the
scale at which its natural trust mechanisms function. What happened
next is what happens to every successful adaptation in an environment
that keeps changing: it was extended past the conditions under which it
worked.

The First Distortion: Interest

THE earliest recorded interest rates come from Sumerian cuneiform
tablets dating to approximately 3000 BCE. The rates were not
arbitrary – they were codified, standardised, and eventually

enshrined in law. The Code of Hammurabi, written around 1754 BCE,
specified interest rates of thirty-three and a third percent per annum on
grain loans and twenty percent on silver loans. These rates reflected the
agricultural cycle: grain was lent before harvest, when it was expensive,
and repaid after harvest, when it was cheap. The premium on grain
over silver compensated the lender for the expected price decline. The
logic was straightforward, the mathematics transparent, and the system
– at this scale, in this context – functional.

But embedded in the transaction was a concept that has no biological
precedent. The concept that tokens grow by sitting still. Let that register
for a moment. In what other domain of life does anything grow without
effort?

In every biological system on the planet, surplus is generated through
activity. A squirrel buries acorns. A bee collects nectar. A farmer plants
grain. The surplus requires work – metabolic expenditure, time, risk,
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the physical engagement of the organism with its environment. Interest
reverses this logic. The lender deposits tokens. Time passes. The tokens
multiply. No work is performed. No grain is planted. No risk is taken
beyond the risk of default. The tokens generate more tokens through
the passage of time alone.

Aristotle saw this clearly. In the Politics, he distinguished between two
forms of acquisition: the natural form, which involves the production
and exchange of useful goods, and the unnatural form, which involves
the generation of money from money – what he called chrematistike. “The
most hated sort,“ he wrote, “and with the greatest reason, is usury, which
makes a gain out of money itself, and not from the natural object of it.
For money was intended to be used in exchange, but not to increase
at interest.“ He called it the most unnatural of all trades because it
violated a principle that the biological world confirms: nothing alive
generates surplus by being stationary. Growth requires metabolism.
Interest requires only time.

For four thousand years, this objection echoed. Moses, Plato, Ci-
cero, Seneca, Aquinas, Gautama Buddha, Muhammad – the prohibition
against usury appears across virtually every major moral and religious
tradition the species has produced. The prohibitions were not identi-
cal in their reasoning, but they converged on the same intuition: there
is something wrong with money that breeds money. Something that
violates the relationship between effort and reward that every organ-
ism understands. The medieval Church banned it. Islamic finance still
prohibits it. The persistence of the objection across independent cul-
tural traditions suggests it touches something deeper than ideology –
something the animal recognises, even if it cannot articulate the biology.
What is it that we sense, across cultures, across millennia, when we feel
that interest is wrong? I think the animal knows. The animal knows that
nothing in nature grows without being fed.

The biology is this: in nature, compound growth is either bounded or
catastrophic. A bacterial colony grows exponentially – until it exhausts
its nutrient supply and collapses. A cancer grows exponentially – until
it kills its host. No organism in the natural world sustains exponential
growth indefinitely, because exponential growth in a finite system is, by
mathematical necessity, a prelude to collapse. The economist Kenneth
Boulding is credited with the observation – though the attribution is
disputed – that “anyone who believes exponential growth can go on
forever in a finite world is either a madman or an economist.“ The joke
works because the observation is correct. Compound interest demands
infinite growth from a finite system. The tokens must multiply, year
after year, and the real economy of goods, services, and human labour
must expand to match them, or the system between the tokens and what
they represent breaks down. This is not a theoretical concern. It is the
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structural tension at the heart of every economy that has ever operated
on the principle of interest-bearing debt. And it is the water we swim in.
Every mortgage, every student loan, every government bond assumes
that the economy will grow forever. Does that assumption strike you as
reasonable? It does not strike any biologist as reasonable.

But I am running ahead. The first distortion – interest – introduced
the concept that tokens can grow without corresponding growth in the
reality they represent. The second distortion went further.

The Second Distortion: Money from Nothing

IN 2014, three economists at the Bank of England – Michael McLeay,
Amar Radia, and Ryland Thomas – published a paper in the Bank’s
Quarterly Bulletin titled “Money Creation in the Modern Economy.“

The paper was remarkable not for what it revealed – economists had
understood the mechanism for decades – but for the clarity and insti-
tutional authority with which it stated what the textbooks still obscure.
“The majority of money in the modern economy is created by commer-
cial banks making loans,“ they wrote. Not by governments. Not by
central banks. Not by the minting of coins or the printing of notes. By
commercial banks, in the act of lending.

The mechanism is this. When a bank lends you money – say, two
hundred thousand pounds for a house – it does not take two hundred
thousand pounds from a vault and hand it to you. It does not take two
hundred thousand pounds from other depositors’ accounts and transfer
it to yours. It creates the money. The bank types the number into your
account. The two hundred thousand pounds now exists. It did not exist
before the loan was made. It was called into being by the act of lending.
I remember the first time I read this clearly stated. I read it again. Then I
read the source document, from the Bank of England itself, to confirm
that I had not misunderstood. I had not misunderstood.

This is not a conspiracy theory. It is not a heterodox interpretation. It
is the operational description published by the Bank of England itself.
“Whenever a bank makes a loan, it simultaneously creates a matching
deposit in the borrower’s bank account, thereby creating new money.“
The textbook model – in which banks act as intermediaries, collecting
deposits from savers and lending them to borrowers – is, McLeay, Radia,
and Thomas stated plainly, “not an accurate description of how money
is created in practice.“

The implications are worth sitting with. I mean this literally – put
the book down for a moment if you need to, because what follows is
either something you already know and have absorbed, or something
you do not know and will need a moment to process. The entirety of
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the modern financial system – the trillions that flow through economies,
the numbers on screens that determine whether people eat or starve,
keep their homes or lose them, work or are discarded – is composed
substantially of tokens that were created from nothing by the act of
lending them. The money is the debt. The debt is the money. They
are the same thing. When the loan is repaid, the money ceases to exist.
When the loan is not repaid, the money remains in circulation but the
debt does not disappear – it transfers, it compounds, it becomes the
substrate on which the next cycle of lending is built.

Global debt in 2024 reached approximately three hundred and eigh-
teen trillion dollars, according to the Institute of International Finance –
a number so large it has no sensory referent, so I will try to provide one.
If you stacked three hundred and eighteen trillion one-dollar bills, the
stack would reach from the Earth to the Sun and back approximately
one hundred and seventy times. The tokens now exceed, by multiples
that are difficult to compute, the total value of every physical object,
every service, every hour of human labour on the planet. The map is
larger than the territory. The fiction has outgrown the reality it was
invented to represent. What happens when a map grows larger than the
territory it describes? At what point does the map stop representing the
territory and start replacing it?

In the United States alone, household mortgage debt stands at thirteen
point two trillion dollars. Student loan debt totals one point eight trillion,
making it the second-largest category of consumer debt after mortgages.
Forty-three million Americans carry student loan debt, and eighteen
percent of them report that the debt makes it difficult to afford daily
necessities. These are tokens that were created from nothing, lent at
interest, and must be repaid with tokens that the borrower acquires
through labour – real, physical, time-consuming labour – over periods
that frequently span decades. The mortgage. The word itself deserves
a moment. It comes from Old French: mort, death, and gage, pledge. A
death pledge. The deal dies when the debt is paid or when the property
is seized. The etymology is not metaphorical. It is precise. The organism
pledges a portion of its remaining lifespan – twenty-five years, thirty
years – to the repayment of tokens that were created, at the moment of
lending, from nothing. We pledge our lives to repay numbers that were
typed into existence. Does the animal understand this? I am not sure
the animal has ever been told.

I have a mortgage. I should say this clearly, because the tendency in
writing about money is to position oneself outside the system being de-
scribed, as though critique confers exemption. I have a mortgage on the
flat in Leiden where the Duplo castle was built and the research papers
were spread across the kitchen table. I understand the mathematics of
compound interest. I have a doctorate and access to every source cited in
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this chapter. I signed the document anyway. Not because I was deceived.
Not because I failed to understand. Because the alternatives available
to me within the current enclosure were worse. Renting in Leiden costs
more per month than the mortgage, builds no equity, and provides
no security of tenure – the landlord can terminate with three months’
notice. Living further from the university would reduce rent but add
commuting time, which would reduce the hours available for writing,
research, parenting, and sleep. The organism assessed its options and
chose the least harmful one. The enclosure does not require ignorance.
It requires that the alternatives be worse. That is the mechanism. Not
deception. Not force. Just the quiet architecture of a system in which
every exit leads back inside.

The Debt Spiral

HERE is where the two distortions combine to form something
that a zoologist, observing the species from outside, would
find difficult to classify as anything other than a welfare fail-

ure.
The tokens are created from nothing. The tokens accrue interest. The

organism must repay the tokens – plus the interest – through labour. The
labour is performed over decades. During those decades, the organism
is bound to the institution that employs it, because the cessation of
labour means the cessation of income, which means the cessation of
repayment, which means the loss of shelter. The organism cannot stop.
It cannot pause. It cannot take a year to paint watercolours or sail or sit
in the garden, because the tokens do not pause. The interest compounds
whether the organism rests or not. The death pledge does not sleep. Do
you see the enclosure now? Not the walls and the ceiling – those are
visible. The invisible enclosure. The one made of numbers. The one that
follows you everywhere, that converts your time into debt service, that
makes every morning a Monday morning whether you are flourishing
or not.

A young woman graduates from university in the United Kingdom
with student loan debt averaging approximately forty-five thousand
pounds. She enters the labour market and begins repaying. She earns
enough to rent a room in a shared house. She cannot save for a housing
deposit because her rent absorbs too large a proportion of her income.
She cannot reduce her rent because she must live near her work. She
cannot change her work because her skills have been shaped by the
education that generated the debt. The system is circular. The debt
funds the education that generates the skills that fund the labour that
services the debt. At no point does the animal step outside the loop. Is
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she free? The question matters. It is the question the enclosure does not
want us to ask.

She is not enslaved. The word “slavery“ implies force, and no force is
used. She signed every document voluntarily. She had options – other
courses, other universities, no university at all. The option she did not
have was the one that would have required the system to be different: an
education that does not generate thirty years of debt, a housing system
in which shelter is not a commodity to be speculated on, a labour market
in which the organism’s time is valued above the tokens it produces.
She was free to choose, within a set of options that the enclosure defined.
The freedom was real. The options were designed.

David Graeber made this point with characteristic directness in Debt.
Throughout history, he argued, the language of debt has been deliber-
ately intertwined with the language of morality – in German, Schuld
means both “debt“ and “guilt“; in English, we speak of “obligations,“
“dues,“ and “redemption.“ The conflation is not accidental. It serves a
function: it transforms a structural economic arrangement into a moral
one, so that the debtor experiences the debt not as a feature of the system
but as a personal failing. “I should have chosen differently. I should
have saved more. I should not have taken the loan.“ The diagnosis is
located in the individual. The enclosure is not examined. We do this to
ourselves. We feel guilty about our debts the way we feel guilty about
our exhaustion – as though the problem were a character flaw rather
than an environmental condition. The enclosure has taught us to blame
ourselves for the shape of the cage.

A zookeeper who observed this pattern – an enrichment system
that had become the primary source of the animal’s stress – would not
blame the animal. The zookeeper would not conclude that the animal
was insufficiently disciplined, that it had made poor choices, that it
should have selected different enrichment tokens. The zookeeper would
recognise that the token system had drifted from its original function.
The tokens were supposed to serve the animal. The animal is now
serving the tokens.

The Good Impulse

I said at the beginning of this chapter that I would resist the instinct to
criticise before acknowledging the achievement, and I have not yet done
so fully enough. Let me be more explicit, because this matters. It matters
because the impulse to dismiss money entirely is as much a failure of
understanding as the impulse to worship it.

The impulse behind money was to enable cooperation between strangers.
This impulse was not merely clever – it was generous. It was the im-
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pulse of a species that had built something beautiful within its trust
network – the gift economy, the web of mutual obligation, the intricate
dance of give and receive that Mauss documented – and wanted to
extend that beauty beyond the limits of personal knowledge. How do
I help a stranger? How do I feed someone I have never met? How do
I contribute to a community larger than my village? The token system
was the answer. And for most of human history, in most of its forms, it
worked.

The first coins – electrum discs minted in Lydia around 600 BCE –
were not instruments of oppression. They were instruments of trust. A
merchant in Sardis could trade with a merchant in Miletus because the
coin guaranteed the value. The guarantee was not personal – neither
merchant knew the other – but systemic. The king’s stamp on the coin
was a promise: this metal is pure, this weight is true, this token can be
exchanged. The promise enabled the exchange. The exchange enabled
the specialisation. The specialisation enabled the surplus. The surplus
enabled the city, the library, the theatre, the hospital. The arc from
clay cone to electrum coin to modern currency is an arc of expanding
cooperation. Each step extended the radius of trust. Each step enabled
more strangers to help each other. This is our species at its best – finding
ways to widen the circle of care beyond the limits of what our neurology
can manage alone.

The hospitals were real. The libraries were real. The vaccines were
real. My son’s surgery was real. The fiction of money produced real
outcomes – real food on real tables, real shelter over real heads, real
medicine in real bodies. The impulse was good. The execution was
good. For a very long time, the tokens served the animal.

What changed was scale. And this is the pattern that will recur
through every chapter in Part Two, because it is the pattern that explains
the enclosure: a good impulse, implemented successfully at a scale
compatible with the animal’s biology, extended incrementally to scales at
which the original design assumptions no longer hold, until the system
produces outcomes that its original designers would not recognise and
would not endorse. We will see this pattern again and again. It is the
pattern of our civilisation. The good idea that grew past the animal.

At village scale, the token system works because the community can
see it. The tokens represent real goods. The debts are between known
individuals. The interest, where it exists, is calibrated to a comprehensi-
ble cycle – grain lent before harvest, repaid after harvest, the premium
reflecting a real temporal asymmetry in the availability of a physical
resource. At civilisation scale, the tokens have detached from physi-
cal reality entirely. They are created from nothing by the act of lending.
They compound at rates that demand infinite growth from a finite planet.
They bind organisms to decades of labour for the repayment of numbers
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that were typed into existence. The community cannot see the system.
The system has exceeded the Dunbar threshold by orders of magnitude.
There is no village to observe it, no web of personal relationships to hold
it accountable, no reputational cost for the lender who creates money
from nothing and charges interest on the creation.

The fish cannot see the water. The animal cannot see the token system.
It is everywhere. It mediates every exchange, every relationship, every
decision. It determines where the organism lives, what it eats, how long
it works, when it rests, whether it can access healthcare, whether its
children can access education, whether it can afford to leave a harm-
ful situation or must remain because the alternatives are economically
impossible. The tokens that were invented to serve the animal now con-
stitute the single most pervasive environmental pressure in the human
enclosure. Financial stress is the leading cause of relationship break-
down. Financial insecurity is among the strongest predictors of poor
mental health. Financial precarity consumes the cognitive bandwidth
the organism needs to address every other dimension of its welfare.
The enrichment tokens have become the primary stressor. The tool has
become the cage. And we, the animals inside it, have been taught to call
the cage “the economy“ and to measure our worth by how many tokens
we can accumulate before the death pledge is paid.

The Zoological Frame

HERE is how a zookeeper would see it.
An animal in your care has developed a token-exchange system. This

is not unusual – token exchange has been documented in captive chim-
panzees, where researchers at facilities including the Yerkes National
Primate Research Center have observed that primates can learn to asso-
ciate tokens with rewards and will work to acquire them. The system
was introduced as enrichment – cognitive stimulation, a mechanism
for rewarding desired behaviours, a way to give the animal agency
in acquiring its own resources. Good. This is standard enrichment
protocol.

But over time, you notice something. The animal has become increas-
ingly focused on the tokens themselves. It hoards them. It becomes
anxious when its token supply is low. It exhibits aggression during
token-acquisition activities that it did not previously exhibit. Its social
behaviour has changed – it is less likely to share food, less likely to
engage in grooming, less likely to play. Its sleep patterns have shifted.
Its cortisol levels are elevated. The tokens were supposed to enhance
the animal’s welfare. They are now the primary source of its distress.

What do you do? The question is not rhetorical. It is the question our
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species needs to answer.
You do not remove the tokens. The tokens serve a function – they

enable the animal to acquire resources, to exercise agency, to engage its
cognitive capacity. The enrichment was successful. The system worked.
The problem is not the tokens. The problem is that the token system has
expanded beyond the conditions under which it functions well and has
begun to impose costs that outweigh its benefits.

You redesign the token system. You ensure that the tokens remain
connected to real outcomes – real food, real enrichment, real social
opportunities – rather than becoming objects of value in themselves.
You prevent hoarding by designing the tokens to expire or to lose value
over time, so that the animal uses them rather than accumulates them.
You ensure that no animal can acquire tokens at a rate that allows it
to monopolise resources, because resource monopolisation in a social
species produces exactly the social disruption you are observing. You
calibrate the system to the animal. The tokens serve the animal. Not the
other way around.

This is not a utopian fantasy. This is standard welfare protocol, ap-
plied to a problem that the species has, for nine thousand years, been
unable to solve from inside the enclosure. We built the tokens. We can
redesign them. The question is whether we will, or whether the water
has become so invisible that we can no longer imagine different water.

The Ledger

LET me close with a number. Not the three hundred and eighteen
trillion, which is too large to feel. A smaller one. One that sits
closer to the body.

The average household mortgage in the Netherlands – where I live,
where the Duplo castle stands, where this chapter was written – is ap-
proximately two hundred and thirty-two thousand euros. The average
interest rate at the time of writing is approximately four percent. Over
a thirty-year term, the total amount repaid is approximately three hun-
dred and ninety-eight thousand euros. The difference – one hundred
and sixty-six thousand euros – is the cost of time. Not the cost of the
house. Not the cost of building materials, or labour, or land. The cost
of time. The organism borrows tokens that are created from nothing
and repays them over thirty years, and the additional one hundred and
sixty-six thousand euros that it pays above the original amount repre-
sents the price the system charges for the passage of time during which
the organism occupies the shelter it needs to survive.

One hundred and sixty-six thousand euros. That sum represents,
at the average Dutch salary, approximately three and a half years of
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pre-tax income. It represents, in terms of labour hours, roughly seven
thousand hours of work – three and a half years of the organism’s finite,
non-renewable, irreplaceable lifespan, devoted to repaying the temporal
premium on tokens that were created from nothing. Three and a half
years. What would you do with three and a half years? What would
any of us do, if those years were returned to us? Would we sleep more?
Play more? Sit in the garden with our children more? Would we do the
things the animal actually needs, instead of the things the token system
demands?

I do not know what to call this. It is not slavery – the organism
consented. It is not fraud – the terms were disclosed. It is not theft – the
law protects the arrangement and the organism benefits from the shelter.
But I do not have a word for a system in which an organism exchanges
years of its life for the repayment of tokens that were conjured into
existence by the institution to which it is repaying them, and I notice
that the absence of a word for something is often the most reliable
indicator that the something is the water.

Here is what I do know. Money is the most successful fiction the
species has ever produced. It enabled cooperation at a scale that no
biological trust mechanism could achieve. It fed billions. It built hospi-
tals. It connected strangers across continents and centuries and made
possible the very civilisation within which I sit, in a warm flat, writing
about its failures. The impulse was good. The execution was, for a
long time, adequate. And then it scaled past the animal, the way every
system in this book has scaled past the animal, and the tokens that were
invented to serve the species became the framework within which the
species lives, and works, and measures its own worth, and determines
who eats and who does not, and the animal forgot – or perhaps never
noticed – that it invented the tokens in the first place. We forgot. We
forgot that we made this. And in forgetting, we lost the ability to see
that we could make it differently.

The tokens structure the enclosure. They determine its shape, its
pressures, its daily rhythms. But the enclosure has other features –
older ones, in some cases, with origins as deep as the clay cones of
the Zagros foothills. What happens when the animal breaks the rules
of the enclosure it did not design? What does the enclosure do to the
animal that will not comply? The answer is in the next chapter. It is the
oldest technology in the human enclosure, older than money, older than
writing, older than the tokens themselves. It is the cage within the cage.
And like every other system in this book, it began as something that
made perfect sense.





The God in the Machine

DAY one of zookeeper training at any accredited facility includes
a module on aggression. Not on how to avoid it, or how
to punish it, or how to subdue the animal that displays it.

On how to read it. The Association of Zoos and Aquariums, which
accredits every reputable zoo in North America, requires that keepers
learn to treat aggression as a diagnostic signal rather than a behavioural
problem. A tiger pacing the fence line is not a bad tiger. A macaque
biting its own arm is not a broken macaque. An elephant swaying in
place for hours is not expressing a personality trait. These are organisms
telling you, in the only language available to them, that something in
the enclosure is wrong. The space is too small, or the social grouping
is incorrect, or the enrichment is absent, or the animal cannot perform
a behaviour its neurology requires. The keeper’s job is not to stop the
behaviour. It is to find the unmet need. This principle — that aggression
and distress are symptoms of environmental failure, not evidence of
individual pathology — is the foundation on which all modern animal
welfare science rests. It is also the principle that human civilisation most
comprehensively ignores when it turns to the question of what to do
with its own aggressive members.

We cage them.

The Wig

STRIP the architecture away. Remove the marble columns and the
oak panelling and the portrait of the monarch on the wall. Re-
move the robes, the wigs, the formal address, the procedural

language that requires years of specialised training to parse. Look at
the bare structure of what most modern justice systems actually do, and
you are left with this: an organism that has harmed another organism is
placed in a confined space, deprived of autonomy, social bonds, mean-
ingful activity, and environmental enrichment, held there for a period
proportional not to the organism’s rehabilitation needs but to the sever-
ity of the original harm, and then released into the same environment
that produced the harmful behaviour, with the additional burden of a
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permanent social marker that restricts its access to housing, employment,
and community reintegration. The stated purpose is rehabilitation. The
operational design is revenge. The outcome is predictable. How could it
be anything else?

The Bureau of Justice Statistics tracks what happens to people released
from state prisons across the United States. The numbers have been
consistent for decades. Of prisoners released in 2005 across thirty states,
sixty-eight percent were rearrested within three years. Seventy-seven
percent within five years. Eighty-three percent within nine years. The
2012 release cohort showed similar patterns: seventy percent rearrested
within five years. These are not outlier findings. They are the system’s
baseline output. The machine that claims to rehabilitate is producing,
with industrial reliability, more of the behaviour it claims to prevent. A
manufacturing plant with a seventy-seven percent defect rate would be
shut down. A veterinary practice that returned seventy-seven percent
of its patients sicker than when they arrived would lose its licence. The
American prison system has been operating at approximately this failure
rate for as long as anyone has been measuring it, and the policy response,
with remarkable consistency, has been to build more prisons. What does
that tell us about the purpose of the system?

The United States currently incarcerates approximately 1.8 million
people. Until 2022, it held the highest incarceration rate of any nation on
Earth — a distinction it surrendered not through reform but because El
Salvador launched a mass incarceration campaign that briefly exceeded
even American enthusiasm. As of 2025, the US rate stands at approxi-
mately 541 per 100,000 people, the fifth-highest in the world. For context:
the rate in the Netherlands, where I live, is approximately 59 per 100,000.
In Japan, 38. In India, 36. The United States incarcerates its citizens at
roughly nine times the rate of the Netherlands. The country with five
percent of the world’s population holds approximately twenty percent
of the world’s prisoners. The annual cost exceeds eighty billion dollars
— a median of approximately sixty-five thousand dollars per prisoner
per year, rising above a hundred thousand in states like California and
New York. This is more than it costs to send a person to Harvard. Let
that settle for a moment. We spend more to damage a human being than
to educate one.

The zoological question is simple: what are you getting for it?
The answer, by the system’s own metrics, is a seventy-seven percent

failure rate over five years, a population that is more damaged on exit
than on entry, and a society that is not measurably safer as a result of
the expenditure. A zookeeper presented with this data would conclude,
without hesitation, that the enclosure design is catastrophically wrong.
Not that the animals are defective. That the enclosure is failing them.
And a zookeeper would be right.
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The Concrete Box

CONSIDER the enclosure itself. A standard cell in a United States
federal or state prison measures approximately six by nine feet
— fifty-four square feet. The American Veterinary Medical Asso-

ciation guidelines specify that a single dog weighing over forty pounds
requires a minimum of twenty-four square feet of floor space, with
the expectation of regular exercise outside the kennel. The European
Convention for the Protection of Animals kept for Farming Purposes
specifies that a pig must have a minimum lying area equal to or greater
than the pig’s body size, with space to turn around freely. The animal
held in a US prison cell has, in absolute terms, more space than a kennel
dog. It has less freedom of movement, less access to the outdoors, less
social contact, and less environmental enrichment than the minimum
standards applied to livestock in most European countries. Would we
accept this enclosure specification for any other captive species? We
would not. We would call it what it is.

The comparison is not rhetorical. It is structural. When we design en-
closures for non-human animals, we begin with the species’ behavioural
needs: social grouping, locomotion patterns, cognitive stimulation, ter-
ritorial requirements, sensory environment. We design the space to
accommodate the animal. When we design prisons, we begin with the
institution’s needs: security, containment, processing efficiency, cost
minimisation. We design the animal to fit the space. The result is an
environment that systematically denies the human organism access to
the conditions required for psychological stability, and then interprets
the resulting psychological deterioration as evidence that the organism
is dangerous and requires further containment. Can you see the loop?
The cage creates the behaviour that justifies the cage.

This feedback loop is most visible in solitary confinement — the
practice of isolating a human being in a cell for twenty-two to twenty-
four hours a day, sometimes for months or years. The neuroscience is
unambiguous. Research published in the Proceedings of the National
Academy of Sciences has documented that social isolation produces
measurable structural changes in the mammalian brain: shrinkage of
the hippocampus, the region responsible for memory and spatial orienta-
tion; hyperactivation of the amygdala, which mediates fear and anxiety;
reduction in the formation of new neurons. A study on mice found
that after one month of isolation, neurons in sensory and motor areas of
the brain shrank by twenty percent — a reduction that remained stable
after three months in isolation. In humans, the American Association
for the Advancement of Science has stated plainly that solitary con-
finement “fundamentally alters the brain.“ Former prisoners of solitary
report memory impairment, loss of spatial navigation, hypersensitivity
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to sound and light, severe cognitive dysfunction, paranoia, hallucina-
tions, and self-mutilation. Many of these effects appear to be permanent.
We know this. The data has been published for decades. And we do it
anyway.

Harry Harlow’s isolation experiments at the University of Wisconsin
in the 1960s — conducted on rhesus macaques, which are, we should
note, less neurologically complex than humans — demonstrated that
monkeys placed in total social isolation for twelve months emerged
incapable of normal social interaction, unable to mate, unable to parent,
and prone to self-destructive behaviour. Two of the subjects refused to
eat and starved to death. Monkeys isolated for six months showed par-
tial recovery when subsequently exposed to younger, non-threatening
companions. Those isolated for a year never recovered. The critical pe-
riod, in Harlow’s framework, was somewhere between six months and
twelve months. After that, the damage was irreversible. What happens,
then, to a human being isolated for two years? For five? For a decade?

In the United States, as of the most recent comprehensive data, ap-
proximately eighty thousand people are held in solitary confinement
at any given time. Some for periods exceeding a decade. The system
knows what isolation does. The neuroscience has been published. The
animal studies have been published. Harlow’s data has been available
for sixty years. The damage is documented, predicted, and then inflicted
anyway, on a population that has fewer institutional protections than
the macaques in Harlow’s laboratory. Harlow’s experiments, at least,
had ethics committee oversight. American solitary confinement does
not.

I introduced Kalief Browder in Chapter 1. He requires fuller attention
here, because his case is not an aberration. It is the system functioning
as designed. In May 2010, a sixteen-year-old boy was arrested in the
Bronx for allegedly stealing a backpack. He could not afford bail —
three thousand dollars. He was sent to Rikers Island to await trial.
The trial did not come. For three years, Kalief Browder was held in a
facility in which he was beaten by guards and by other inmates. He
spent more than seven hundred days — nearly two years — in solitary
confinement. A seven-by-twelve-foot cell. Twenty-three hours a day.
He attempted suicide multiple times while incarcerated. In 2013, the
charges were dropped. The accuser never came to court. There was no
trial, no conviction, no finding of guilt. Browder was released at the age
of twenty. He had entered Rikers as a teenager and emerged as a young
man whose brain had been subjected to conditions that the neuroscience
literature predicts will produce irreversible damage. On June 6, 2015,
less than two years after his release, Kalief Browder hanged himself
from an air conditioning unit at his mother’s home. He was twenty-two
years old.
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The zoological assessment, as I noted earlier, is straightforward. A ju-
venile social mammal was removed from its group, placed in prolonged
isolation, subjected to chronic physical stress, deprived of social contact
and environmental enrichment for a period exceeding one thousand
days, and then returned to an environment without any modification of
the conditions that led to the original incarceration — which, it bears re-
peating, was the inability to pay three thousand dollars. Every element
of this trajectory is predicted by the animal welfare literature. Isola-
tion produces neurological damage. Neurological damage produces
behavioural deterioration. Behavioural deterioration, in the absence of
social support and environmental modification, produces further crisis.
The cycle terminates in the way that untreated welfare emergencies
typically terminate: the organism dies. The system did not fail to predict
this. The data existed. The system predicted it and proceeded anyway.
That is a different diagnosis. That is not ignorance. What is it?

The Plantation

THERE is a prison in Louisiana that sits on eighteen thousand acres
of land. It is called Angola. The name comes from the country in
southern Africa from which many of the enslaved people who

worked the original plantation were abducted. Before the Civil War, the
land was owned by Isaac Franklin, a slave trader, and it was one of the
most productive cotton plantations in the American South, producing
over three thousand bales per year through the forced labour of enslaved
Africans. After the war, the Thirteenth Amendment to the United States
Constitution abolished slavery — with an exception. The text reads:
“Neither slavery nor involuntary servitude, except as a punishment for
crime whereof the party shall have been duly convicted, shall exist
within the United States.“ Except as punishment for crime. Read that
again. The exception is the system. In 1869, a former Confederate major
named Samuel Lawrence James leased the Angola property from the
state of Louisiana and used convict labour — overwhelmingly Black
men, arrested under laws designed specifically to criminalise Black
existence — to resume cotton production. The prisoners were worked in
the same fields, by the same methods, under the same conditions as the
enslaved people who had preceded them. The legal classification had
changed. The function had not.

In 1901, the state purchased the land and established the Louisiana
State Penitentiary on its grounds. Today, Angola’s predominantly Black
prisoner population still works the fields. The prison operates a working
farm. Inmates who refuse to work face punishment including solitary
confinement and revocation of family visitation. The pay ranges from
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four to twenty cents per hour.
I include this not as an editorial but as a data point. The system’s

defenders describe it as rehabilitation through labour. The zoological
assessment is simpler: an organism is confined, compelled to perform
physical work under threat of further confinement, paid a fraction of
subsistence wages, and held on land where the identical work was
performed by the identical demographic under a legal framework that
differed only in the name attached to their bondage. The Thirteenth
Amendment did not abolish forced labour. It relocated it. The planta-
tion became a penitentiary. The classification changed. The function
persisted. Do we not see the continuity? Or do we see it and look away?

This matters for the zoological argument because it exposes some-
thing the modern justice system works very hard to obscure: punish-
ment is not a side effect of the design. It is the design. Rehabilitation
requires investment in the organism — social support, education, psy-
chological care, gradual reintegration, and modification of the conditions
that produced the original behaviour. Punishment requires only a cage.
One of these is expensive and difficult to measure. The other is cheap
and politically gratifying. The American system chose. It chose a long
time ago. And the choice, once made, generated its own institutional
momentum: the private prison industry, the prison labour economy, the
political utility of appearing “tough on crime,“ the bureaucratic inertia
of a system that employs over 400,000 corrections officers. The cage,
once built, develops constituents who depend on its continuation. The
cage acquires a lobby. And then the cage is no longer a response to crime.
It is an industry.

The Other Enclosure

HALDEN Prison sits in the forests of southeastern Norway. It
opened in 2010 and houses approximately 250 inmates, includ-
ing those convicted of murder, assault, and sexual violence.

The facility looks nothing like a prison. Each cell has a flat-screen tele-
vision, a small refrigerator, a private shower and toilet. The walls are
decorated. The windows face trees. The corridors are painted in warm
colours. There is a recording studio, a library with over ten thousand
books, a woodworking shop, classrooms for education, and a kitchen
where inmates prepare their own meals. Inmates move freely between
buildings during the day. They interact with guards who are unarmed
and who eat meals alongside them. Conjugal visits with partners are
permitted. The maximum sentence in Norway is twenty-one years — a
provision based on the explicit principle that the purpose of imprison-
ment is not punishment but the preparation of the inmate for return to
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society.
I can feel the objection forming. It formed in me, the first time I read

about Halden. This is soft. This is naive. These are murderers. The
objection is worth sitting with, because it reveals something about what
the cage has taught us to expect from justice. We have been trained to
equate severity with seriousness. The harsher the punishment, the more
seriously we are taking the crime. But what if severity and seriousness
point in opposite directions? What if the serious response — the one
that actually reduces future harm — looks nothing like what we have
been taught to expect?

The principle that governs this system is called normalisation. It holds
three positions. First: apart from the restriction of freedom, prisoners
retain the same rights as every other citizen. Second: no more security
measures should be imposed than are strictly necessary. Third: all
aspects of life in prison should approximate life in free society as closely
as possible. The logic is that the prisoner will eventually return to society,
and that the prison’s job is to prepare the prisoner for that return — not
to damage the prisoner so thoroughly that return becomes impossible.
This is not softness. It is engineering. It is designing the enclosure for
the outcome you want.

Norway’s recidivism rate is approximately twenty percent. The
United States’ is approximately seventy-seven percent over five years.
Norway spends significantly more per prisoner — roughly three times
the American average. The cost is higher. The output is a human be-
ing who is dramatically less likely to harm another human being after
release. The American system spends less per prisoner and produces,
with seventy-seven percent reliability, a human being who will return to
the cage. Which system is the expensive one?

The objection is immediate and deserves engagement. Norway is
smaller, more homogeneous, wealthier, culturally different. The com-
parison is unfair. These factors are real. They are also insufficient to
explain a recidivism differential of fifty-seven percentage points. The
Scandinavian countries did not stumble into low recidivism by accident.
They designed for it. They studied the animal. They asked what con-
ditions produce the desired outcome — successful reintegration into
the community — and they built the enclosure around the answer. The
American system studied the political landscape, asked what conditions
produce the desired outcome — the appearance of punishing wrongdo-
ing — and built the enclosure around that answer instead. Both systems
got what they designed for. The difference is in what they were design-
ing for. And that difference — twenty percent versus seventy-seven
percent — is the difference between a system that serves the animal and
a system that serves the institution.

Bastoy Island, another Norwegian facility, operates as an open prison
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on an island in the Oslo Fjord. There are no walls, no fences, no physical
barriers to escape. Inmates live in houses. They farm, fish, maintain the
island, and participate in anti-violence counselling and drug rehabili-
tation programmes. In the facility’s history, there has been one escape
attempt. The recidivism rate among Bastoy alumni is among the lowest
of any prison population in Europe. The critics say this works because
the inmates are carefully selected. The data says the selection criteria
are not dramatically different from those applied at other Norwegian
facilities. What differs is the enclosure.

A zookeeper reading these two systems — the American and the
Norwegian — would recognise the pattern instantly. One enclosure is
designed around the institution’s needs: containment, control, politi-
cal optics. The animals display high rates of distress, aggression, and
relapse. The other enclosure is designed around the animal’s needs:
social contact, meaningful activity, gradual autonomy, environmental
complexity. The animals display dramatically lower rates of distress,
aggression, and relapse. The zoological conclusion is not controversial.
It is the same conclusion the profession reached about tiger enclosures
in the 1970s: if the animal is failing, the problem is the cage. We learned
this lesson for tigers fifty years ago. Why have we not learned it for
ourselves?

The Good Impulse

EVERY system in this book began as something reasonable. Money
began as cooperation at scale. The cage began as protection.

The impulse is real and it deserves respect. A community has a
member whose behaviour threatens the safety of others. The community
must respond. The child who is being harmed by a parent requires
immediate protection. The person who has committed violence presents
a real risk. The elderly woman whose home was broken into has a
legitimate claim to safety. The need for protection is not an invention of
the punitive state. It is a feature of every social species. Chimpanzees
ostracise members who violate social norms. Wolves expel individuals
who threaten the pack’s cohesion. Meerkats mob predators to protect
the group. The impulse to protect the community from internal threats is
as old as cooperative living itself. Our impulse is sound. Our execution
is the catastrophe.

The question is not whether to respond. It is how. And the answer the
modern justice system provides — isolate, deprive, damage, mark per-
manently, release without support — is so catastrophically misaligned
with the stated goal that it requires either extraordinary ignorance or
extraordinary dishonesty to maintain. I do not believe most people
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involved in the system are dishonest. I believe they are operating within
an institutional structure that has made punishment feel like justice
for so long that the distinction has become invisible. The wig is real.
The robes are real. The language is real. The architecture — the raised
bench, the dock, the gallery, the formality — all of it serves to locate the
proceedings in a register of gravity and legitimacy. It feels like justice.
The recidivism data says it is not. So what is it?

The zoological correction is not complicated. Protection is sometimes
necessary. Separation is sometimes necessary. A keeper who has an
animal that is a danger to conspecifics does not release that animal
into the group and hope for the best. The animal is separated. But the
separation is accompanied by assessment: what need is unmet? What
environmental condition is producing the behaviour? Is the animal
sick? Is it in pain? Is it isolated? Is there resource competition? Is the
enclosure too small? The separation is diagnostic, not punitive. And
the goal — always, without exception — is to modify the conditions so
that the animal can be returned to the group. The separation is a tool for
rehabilitation, not a substitute for it. We know how to do this. We do it
every day in our zoos. The question is whether we are willing to do it
for our own species.

Accountability Without the Cage

THE idea that justice might mean something other than punish-
ment is not new. It is, in fact, older than the punitive model.
Among the Maori of Aotearoa New Zealand, the concept of

tikanga describes a justice framework based not on punishment but on
the restoration of relationships damaged by harmful behaviour. The
underlying principles — tika (what is right), pono (integrity), aroha
(compassion) — orient the process toward the community rather than
the offender. Conferencing, a practice adapted from Maori customary
processes, brings together the person who caused harm, the person
harmed, and the wider community in a structured dialogue aimed at
understanding what happened, who was affected, and what must be
done to repair the damage. The practice was formally incorporated into
New Zealand’s youth justice system in 1989 and has since been adopted,
in various forms, across North America, Europe, and southern Africa.

South Africa’s Truth and Reconciliation Commission, established in
1996 after the end of apartheid and chaired by Archbishop Desmond
Tutu, represented the most ambitious application of restorative prin-
ciples to systematic violence in modern history. Witnesses identified
as victims of gross human rights violations gave testimony about their
experiences. Perpetrators could also testify and request amnesty from
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prosecution. The commission’s mandate was explicitly restorative: not
to punish, but to establish a complete record of what had happened
and to create the conditions for national reconciliation. The outcomes
were mixed. A survey by the Centre for the Study of Violence and Rec-
onciliation found that most victims felt the process had been weighted
in favour of perpetrators, and that justice — in the sense of material
accountability — had not been achieved. The commission demonstrated
both the power and the limitation of restorative approaches: the process
can hold an account of harm with extraordinary care, but it cannot, by
itself, undo the structural conditions that made the harm possible.

Neither system is presented here as a solution. Both are presented as
evidence that our species has repeatedly generated alternatives to the
punitive model — alternatives that start from the same good impulse
(community protection) and arrive at radically different designs. The
Maori model has been operating for centuries. The punitive model
has been operating for centuries. One has a track record of community
reintegration. The other has a track record of seventy-seven percent
failure. The question is not whether alternatives exist. They do. The
question is why the dominant system persists despite its own data. Why
do we keep building the enclosure we know does not work?

The answer, predictably, is the same answer that recurs throughout
this book: the system was not designed for the animal. It was designed
for the institution. Courts require cases. Prisons require inmates. Police
require arrests. Prosecutors require convictions. The political apparatus
requires the appearance of toughness. The media apparatus requires
drama. Every node in the network has incentives that point toward
punishment and away from prevention. The individual actors within the
system may be compassionate, intelligent, and well-intentioned — and
many are. But the structure they operate within rewards the cage and
defunds the alternative. The enclosure, once again, is not maintained
by villains. It is maintained by a set of institutional incentives that
are aligned with the enclosure’s continuation rather than the animal’s
welfare. We are all inside it. Most of us never look at the walls.

The Permanent Mark

THE cage does not end at the prison gate. In the United States, a
criminal record follows the organism for life. Devah Pager, a so-
ciologist at Princeton, conducted audit studies in Milwaukee in

which matched pairs of job applicants — identical in qualifications, edu-
cation, and experience — applied for the same entry-level positions. The
only difference was that one applicant in each pair disclosed a criminal
record for a nonviolent drug offence. White applicants without a record
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received callbacks thirty-four percent of the time. White applicants with
a record: seventeen percent. Black applicants without a record: fourteen
percent. Black applicants with a record: five percent. A Black man with
a clean record received callbacks at roughly the same rate as a white
man with a felony conviction. Read those numbers again. What do they
tell us about what the system is actually sorting for?

More than seventy million Americans — roughly one in three adults
— have some form of arrest or conviction record. Two-thirds of formerly
incarcerated people remain unemployed one year after release. Sixty per-
cent are rearrested within three years. The system labels the organism,
releases it into an environment where the label prevents it from accessing
employment, housing, and social networks, and then re-incarcerates it
when the predictable consequences of that exclusion manifest as further
illegal behaviour. A zookeeper who marked an animal as aggressive,
released it into a habitat with reduced food access and no social support,
and then re-confined it when it showed aggression would not be practis-
ing animal management. They would be manufacturing the conditions
for the outcome they claimed to prevent. We would fire that zookeeper.
We would revoke the zoo’s accreditation. And yet this is precisely what
our justice system does, at industrial scale, to our own species.

This is not an analogy. It is a description of the mechanism. The
permanent criminal record is the human equivalent of a territorial mark
that signals danger to conspecifics: it tells every employer, every land-
lord, every community that this organism is not to be trusted. In the
wild, such marks serve a protective function — they warn vulnerable
individuals of genuine threat. In the human system, they are applied
indiscriminately to individuals whose offences range from violent as-
sault to marijuana possession, and they persist regardless of whether
the individual has changed, regardless of whether the conditions that
produced the behaviour have been addressed, and regardless of whether
the mark itself is producing precisely the social exclusion that drives
reoffending. The mark is not a protective measure. It is a mechanism
for permanent exclusion from the conditions required for rehabilitation.
And we apply it to one in three of our adult population.

Prevention

A doctor who waits for cancer to metastasise before acting is not prac-
tising medicine. A doctor who waits until the patient is symptomatic,
performs surgery to remove the tumour, sends the patient home with-
out addressing the conditions that produced the malignancy — diet,
environment, stress, exposure — and then expresses surprise when the
cancer returns, is not a doctor in any meaningful sense. The doctor is a
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technician performing episodic intervention on a chronic condition that
requires systemic response.

The analogy to criminal justice is exact. A system that waits for
crime to occur, removes the individual from the community, holds
them in conditions that worsen every risk factor for further offending,
returns them to the same environment without modification, and then
re-incarcerates them when the crime recurs is not practising justice. It
is practising cleanup. Expensive, ineffective, perpetual cleanup. Is this
really the best our species can manage?

The evidence for what actually works is not obscure. It has been
published, replicated, and ignored. Stable housing reduces reoffend-
ing. Employment reduces reoffending. Education reduces reoffending.
Treatment for substance abuse and mental health conditions reduces
reoffending. Social connection — relationships with people who are
not themselves involved in criminal behaviour — reduces reoffending.
These are not ideological claims. They are empirical findings, published
in the criminology literature by researchers at every major university
in the Western world. The factors that prevent crime are the same fac-
tors that the Eight Life Areas framework identifies as requirements for
human flourishing: a body that is cared for (the Vehicle), meaningful
activity (the Master, the Slave), social connection (the Herd Member),
agency and purpose (the Monk, the God), and a stable environment (the
Zookeeper). The conditions for a flourishing human and the conditions
for a non-offending human are the same conditions. This is not a coinci-
dence. It is the central insight of the zoological approach: an animal in
environmental surplus does not exhibit distress behaviours. Remove the
deficit and you remove the symptom. We know this. We have always
known it.

This does not mean that every crime is a product of deprivation. It
does not mean that individuals bear no responsibility for their actions.
It means that a system designed to prevent crime would look nothing
like the current system. It would invest in housing, not prisons. In edu-
cation, not courts. In mental health services, not police. In community
structures, not surveillance. The Norwegian system demonstrates that
this approach works even after the crime has occurred — even when the
organism is already in the cage. The zoological argument goes further:
a competent system would make the cage unnecessary for most of its
current inhabitants, because the conditions that produce the behaviour
would have been addressed before the behaviour occurred. The ques-
tion is not whether this is possible. Norway, New Zealand, and Finland
have demonstrated that it is. The question is whether we want it enough
to build it.

I have two sons. They are seven and five. They hit each other, as
siblings do. When the older one hits the younger, I do not hit him
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back and call it justice. I do not isolate him in his room for a period
proportional to the force of the blow. I do not put a mark on his record
that follows him to school the next day. I ask what happened. I ask
what he needed. I ask what the younger one did that preceded the hit. I
hold both of them accountable for their role in the sequence of events,
and I modify the environmental conditions — the toy that was being
fought over, the hunger that made them irritable, the boredom that led
to provocation — so that the sequence is less likely to recur. This is
not permissiveness. It is not the absence of consequence. It is the only
approach that actually reduces the frequency of hitting in the long term,
because it addresses the cause rather than performing retribution for the
effect. Every parent reading this knows it. We do it instinctively with
our children. Why do we abandon the instinct the moment the child
becomes an adult?

This is not moral sophistication. It is zoology. Any parent who hits
a child for hitting another child has demonstrated, in a single act, the
central incoherence of the punitive model: the use of the prohibited
behaviour as its own remedy. The child learns nothing about why
hitting is wrong. The child learns that hitting is wrong when you do it
and right when the larger organism does it. The lesson is about power,
not ethics. And the lesson produces — as the data consistently shows —
more of the behaviour it claims to prevent.

The View from the Enclosure

I am aware of my position. I write from a country — the Netherlands —
with an incarceration rate of fifty-nine per hundred thousand, a system
that is functional by most comparative metrics, and a society that is
conspicuously less violent than many of the systems I have described.
My sons have never seen the inside of a police station. My neighbour-
hood is safe. My experience of the justice system is entirely theoretical
— a privilege that is itself a product of the enclosure I inhabit: white,
European, educated, housed, employed. The cage is not for me. It has
never been for me. And any argument I make about its redesign must
begin with that acknowledgement, because the zoological lens, if it is
honest, must include the observer. I am inside the enclosure too. I just
happen to be in the part of it where the lighting is better and the bars
are further apart.

But the lens does not require personal experience of the cage to recog-
nise its failure. It requires only the data. And the data is this: a system
that spends eighty billion dollars a year to achieve a seventy-seven per-
cent failure rate, that damages every organism it processes, that falls
most heavily on the poorest and most marginalised members of the pop-
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ulation, that creates the conditions for the very behaviour it claims to
prevent, and that has been producing these results for decades without
meaningful structural reform, is not a justice system. It is a recycling
plant for human suffering. The input is a damaged organism. The pro-
cess adds damage. The output is a more damaged organism. The cycle
repeats. We pay for it. We vote for it. We call it justice. And then we
wonder why our society is not safer.

The good impulse — protection — remains valid. Communities
need safety. Individuals who have been harmed need accountability.
Children need to be kept from those who would hurt them. None of
this requires the cage. It requires separation when necessary, assessment
of unmet needs, modification of environmental conditions, structured
reintegration, and a system that measures its own success not by the
number of organisms it processes but by the number who never enter
it. Every one of these elements exists. Norway has implemented them.
New Zealand has implemented elements of them. The evidence is
available in every criminology department in the world. The system
continues as it is not because the alternative is unknown but because
the enclosure, as always, has constituents. Our cage persists not because
we lack the knowledge to build something better, but because the cage
itself has become someone’s livelihood.

The cage is where the enclosure puts the animal that broke the rules.
The question that follows naturally — that I could feel forming as I
researched this chapter, pulling at me with the particular gravity that
personal implication creates — is this: what about where the enclosure
puts the animal to learn the rules? What about the other institution that
takes the young organism, places it in a confined space, regulates its
behaviour through a system of rewards and punishments, and claims
that the process is for the organism’s own good?

The cage has bars. The school has bells. The difference is less struc-
tural than we would like to believe.



The Slave Without a Master

THE modern school was designed in Prussia to produce obedient
soldiers and reliable factory workers. It succeeded. The problem
is that it has not stopped succeeding, two and a half centuries

later, in a world that no longer needs either.
In 1763, Frederick the Great of Prussia issued the Generallandschulre-

glement, a royal decree drafted by Johann Julius Hecker that established
compulsory primary education for all Prussian subjects — male and
female — between the ages of five and thirteen. The system was, by the
standards of its time, progressive. Universal literacy was the goal. The
means, however, were shaped by the institution that needed the product.
The Prussian state required administrators, soldiers, and workers who
could follow instructions, tolerate monotony, operate within hierarchical
structures, and subordinate individual impulse to collective discipline.
The school was designed to produce them. Children were organised
by age into cohorts. They sat in rows facing the instructor. Time was
divided into standardised periods marked by bells. Learning was de-
fined as the absorption and reproduction of information selected by the
state. Compliance was rewarded. Deviation was punished. The design
was efficient, scalable, and transferable — so transferable that when Ho-
race Mann, the American education reformer, visited Prussia in 1843, he
brought the model home to Massachusetts, where it became the template
for American public education. Versions of it were exported across the
British Empire, through French colonial administrations, and into every
industrialising nation that required a literate, compliant workforce. The
factory needed workers who could sit still and follow instructions. The
school provided them. The factory is gone. The school remains.

Two hundred and sixty-three years later, a child in Leiden, in London,
in Lagos, in Los Angeles, sits in a room arranged in rows, facing an adult
who delivers information selected by a committee the child will never
meet, in periods of forty to fifty minutes marked by a bell, with perfor-
mance measured by the child’s capacity to reproduce the information
under timed conditions. The furniture has improved. The curriculum
has expanded. The pedagogy has been refined. The fundamental ar-
chitecture — age-based cohorts, instructor-led delivery, bell-regulated
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periods, standardised assessment, compliance as default expectation —
is Frederick’s design. The child does not know this. The teacher, usually,
does not know this. The system has been operating for so long that it
feels natural. It feels like education. It feels like the way things have
to be. It is not. It is a design choice, made for institutional reasons, in
a specific historical context, and it persists not because it produces the
best outcomes for the organism but because the institution has never
been redesigned around the organism in the first place. Do we ever ask
ourselves why? Or does the bell ring, and we simply comply?

Thirteen Years of Sit Still

CONSIDER what the system actually does from the organism’s
perspective. A human child — a member of a species whose
juvenile period is characterised by extraordinary physical ac-

tivity, social exploration, sensory curiosity, and play-driven learning —
is required, from approximately the age of five, to spend six to seven
hours per day sitting in a chair, in a room, largely in silence, absorb-
ing information delivered by an adult, with breaks of fifteen to thirty
minutes allocated at intervals determined by the institution’s schedule.
The child does this for approximately thirteen years. One hundred and
eighty days per year. Over fifteen thousand hours of institutionalised
sitting before the organism reaches adulthood. Fifteen thousand hours.
What else might a child learn in fifteen thousand hours, if the hours
were designed for the child?

The child learns, during these thirteen years, a great many things.
But the skill set acquired deserves inspection.

The child learns to sit still. To raise a hand before speaking. To wait
for permission. To defer to authority. To perform on schedule. To re-
produce information in the format specified by the assessor. To tolerate
boredom without complaint. To subordinate curiosity to curriculum.
To compete with peers for evaluative approval. To associate learning
with assessment and assessment with anxiety. To measure self-worth by
grades. To treat knowledge as something delivered from above rather
than discovered through exploration. To ask “will this be on the test¿‘
— a question that reveals, with painful clarity, that the organism has
learned to optimise for the evaluation system rather than for under-
standing. We have all asked this question. We remember asking it. What
does it tell us that we did?

What the child does not learn, in most cases: how to feed itself. How
to grow food. How to manage money. How to resolve conflict with-
out institutional mediation. How to regulate its own nervous system.
How to grieve. How to rest without guilt. How to think independently
when the authority figure has not provided the answer. How to assess
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risk. How to maintain a shelter. How to form and sustain intimate rela-
tionships. How to identify its own needs and meet them. The species’
most fundamental competencies — the skills required for independent
survival and social functioning — are largely absent from the curricu-
lum, because the curriculum was not designed around the organism’s
needs. It was designed around the institution’s requirements. And the
institution requires a population that can follow instructions, tolerate
monotony, and defer to authority — because that is what the Prus-
sian state needed, what the industrial economy needed, and what the
contemporary bureaucratic-corporate economy still, in its operational
assumptions, demands.

The zoological parallel is instructive. In a well-designed zoo, learning
is a feature of the environment rather than a separate activity imposed
upon the animal. A young chimpanzee at a modern facility learns
foraging techniques by observing adults, practising with enrichment
devices, making errors, and adjusting its approach through natural
consequence. There is no instructor. There is no schedule. There is no
assessment. There is a rich environment that rewards curiosity, a social
group that models competence, and an organism whose neurology is
specifically adapted to learn through exploration, observation, and play.
The learning is intrinsic — driven by the animal’s own motivation. The
outcome is an animal that is confident, socially competent, and capable
of independent problem-solving.

A school provides learning through instruction, compliance, and arti-
ficial consequence — grades. The outcome, with remarkable consistency,
is an organism that is anxious about evaluation, dependent on external
validation, and uncertain of its own competence outside the assessment
framework. The zoo model produces curious, confident animals. The
school model produces grade-dependent ones. And when the grade-
dependent organism leaves the system at eighteen and discovers that
the world does not provide grades, rubrics, or an authority figure who
will tell it what to learn next, the disorientation is frequently severe. We
have a colloquial name for this disorientation: “the real world.“ But here
is the question that name conceals — if the world outside the school
is the real one, what have we been living in for the previous thirteen
years?

The Creativity Collapse

IN 1968, George Land and Beth Jarman were commissioned by NASA
to develop a test that could identify the most creative members
of its engineering teams. The test measured divergent thinking —

the capacity to generate multiple novel solutions to a given problem.
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Having developed the instrument, Land and Jarman did something
unexpected: they administered it to 1,600 children enrolled in the Head
Start programme, aged three to five. Ninety-eight percent of these
children scored at what the researchers classified as “genius level“ for
divergent thinking. The same children were tested again five years later.
Thirty-two percent scored at genius level. Five years after that, at age
fifteen: ten percent. When the identical test was administered to adults,
two percent achieved the same score.

Ninety-eight percent to two percent. Let that sit. We enter the sys-
tem as creative geniuses and we exit as something else entirely. What
happened in between?

The study has legitimate methodological caveats. The original re-
search was published in Land and Jarman’s book Breakpoint and Beyond
rather than in a peer-reviewed journal. The sample was drawn from
a specific programme serving disadvantaged children, not the general
population. The test measured a specific cognitive capacity — divergent
thinking — not creativity in its full expression. These qualifications are
real and should be stated. They do not erase the core finding, which
has been replicated in various forms across the developmental psychol-
ogy literature: the human organism enters formal education with an
extraordinary capacity for flexible, generative thinking, and exits with
substantially less. The system does not fail to teach creativity. It actively
reduces it.

Ken Robinson, the British educationalist whose 2006 TED talk “Do
Schools Kill Creativity¿‘ remains the most-watched TED talk in history
with over eighty million views, spent decades arguing that standardised
education systematically penalises the cognitive capacities it claims to
develop. Robinson’s argument was not anti-intellectual. It was zoolog-
ical, though he did not use the term. He observed that the education
system was designed around a hierarchy of subjects — mathematics
and language at the top, arts and physical education at the bottom —
that reflected the priorities of the industrial economy rather than the
developmental needs of the organism. The hierarchy tells the child,
implicitly, that the most important thing it can do is produce correct
answers to mathematical problems, and the least important is to dance,
paint, make music, or move its body. The child’s neurology disagrees.
The fiction-generating brain I described in Chapter 1 — the organ that
consumes twenty percent of the organism’s metabolic energy and that
evolved specifically to produce novel solutions to unfamiliar problems
— is being trained, for thirteen years, to reproduce existing answers
to familiar problems. It is as though a zoo designed an enrichment
programme for a problem-solving primate that consisted entirely of
pressing the same lever in the same sequence for the same reward, for
thirteen years, and then expressed confusion when the animal lost its
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capacity for innovation. Would we tolerate this for a chimpanzee? We
would not. We would call it what it is: enrichment failure. But we
tolerate it for our own children, because we have been through the same
system ourselves, and it feels normal. Our own flattened creativity feels
like the natural order.

Robinson died in 2020. His warnings, like those of every education
reformer from Montessori to Dewey to Illich, were received with enthu-
siasm, cited in policy documents, and then disregarded by the systems
that commissioned the policy documents. The machinery continued.
The bells continued. The children sat in rows.

The Extended Enclosure

AT eighteen, the system offers the organism a choice — though
“choice“ overstates the degree of genuine optionality. The or-
ganism can leave the educational system and enter the labour

market, where it will discover that most positions requiring a living
wage also require a credential it does not possess. Or it can extend
its time in the educational enclosure by three to five additional years,
acquiring a university degree. In the United States, the cost of this ex-
tension averages approximately thirty thousand dollars per year at a
public institution and over fifty thousand at a private one. Total student
loan debt in the United States stands at approximately $1.83 trillion,
distributed across 42.8 million borrowers, with an average balance of
roughly $39,500 per person. The class of 2024 graduated with average
debt of approximately $29,900. One in eleven borrowers owes over one
hundred thousand dollars. We ask our young to mortgage their futures
before those futures have begun.

The question that the zoological framework forces is simple: what
does the organism get for this investment?

Bryan Caplan, an economist at George Mason University, published
The Case Against Education in 2018, and his argument is uncomfortable
precisely because it is well-evidenced. Caplan does not argue that ed-
ucation is worthless. He argues that its economic value is primarily
attributable to signalling rather than human capital. The distinction
matters. The human capital model says that education makes you more
productive — that you learn skills in university that you then apply
in the workplace. The signalling model says that education proves to
employers that you possess certain traits — intelligence, conscientious-
ness, conformity, the ability to tolerate boredom — that are valued in
the labour market. The degree does not make you better at the job.
The degree proves that you are the kind of person who can sit in an
institution for four years and come out the other end with a piece of
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paper. Does that sound like education to you? Or does it sound like
something else?

The evidence Caplan marshals is the sheepskin effect — the obser-
vation that the economic returns to education are concentrated over-
whelmingly at the point of credential completion rather than distributed
evenly across years of study. Completing high school produces a larger
income boost than grades nine, ten, and eleven combined. Completing
a bachelor’s degree produces an income boost more than double the
combined return of freshman, sophomore, and junior year. Three and a
half years of university is worth dramatically less than four. If the value
of education were in the learning itself — if each year of study made
the student measurably more capable — the returns would be roughly
linear. They are not. They spike at the credential. The piece of paper is
worth more than the three years of preparation that preceded it. What
does that tell us about what the system is actually valuing?

Caplan estimates that approximately eighty percent of the individual
return to education is attributable to signalling, with the remaining
twenty percent reflecting genuine skill acquisition. The estimate is
contested — other economists place the signalling share lower, in the
range of thirty to fifty percent. Even the most generous interpretation
concedes that a substantial fraction of the economic value of a university
degree has nothing to do with what the student actually learned, and
everything to do with the fact that the student proved they could endure
the process.

The zoological translation is stark. The extended enclosure is, in
significant part, a compliance test. The organism spends four years
demonstrating that it can sit, follow instructions, meet deadlines, pro-
duce output in the specified format, and defer to institutional authority.
The organism pays for the privilege of demonstrating this — an aver-
age of thirty thousand dollars per year in the United States, frequently
financed by debt that will follow the organism for decades. The insti-
tution certifies the compliance. The employer accepts the certification.
The organism begins work. The content of the education — the history,
the philosophy, the literature, the science — is, in many cases, neither
assessed nor applied in the subsequent career. The organism knows this.
Surveys of university graduates consistently show that most believe
the majority of their course content was irrelevant to their subsequent
employment. They are probably right. The content was not the point.
The compliance was. And we all went through it. Most of us never
questioned it until long after we had the piece of paper in our hands.

I recognise the discomfort of this argument, because I am its product.
I have a doctorate. My education gave me the tools to write this book
— the capacity for research, for structured argument, for the kind of
sustained intellectual engagement that a project of this scope requires. I
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am not arguing that nothing is learned in universities. I am arguing that
the system is designed around the credential rather than the learning,
and that this design serves the institution and the employer rather
than the organism. A system designed around the organism would
look radically different: it would be flexible in duration, driven by the
learner’s interests, assessed by demonstrated competence rather than by
hours of seat-time, and accessible without debt. It would, in short, look
nothing like a university. It would look like an enrichment programme.

The Finnish Exception

FINLAND does not administer standardised tests to its students
until the age of sixteen. There are no school league tables. There
is no national inspection regime. Teachers — who are required to

hold a master’s degree and who are selected from the top ten percent of
graduates — have substantial autonomy over curriculum and pedagogy.
The school day is shorter than in most OECD nations: approximately
five hours, including breaks. Children receive seventy-five minutes of
recess per day. Homework is minimal. There is no streaming by ability
in primary school. Education is publicly funded, including university,
which is free.

The results are familiar to anyone who follows international education
data. Finland has consistently ranked among the top-performing coun-
tries in the OECD’s Programme for International Student Assessment
— PISA — in reading, mathematics, and science since the assessments
began in 2000. More recently, Estonia has edged ahead in European
rankings, but Finland’s performance remains extraordinary given its
approach: an approach that, measured against the assumptions of the
Anglo-American model, should not work. No standardised testing. No
competition between schools. Shorter hours. More play. Higher results.
How is that possible? Is our model asking the wrong questions?

The Finnish system is not perfect. It faces challenges of equity, of
teacher recruitment, of adapting to demographic change. It is presented
here not as a utopia but as evidence of a counterfactual. The domi-
nant education model assumes that more hours, more testing, more
homework, and more competition produce better outcomes. Finland
demonstrates that the opposite is true — or, more precisely, that the
relationship between these inputs and educational outcomes is not what
the dominant model assumes. Finnish children learn more despite — or
because of — spending less time in the classroom, taking fewer tests,
and having more time to play. The zoological interpretation is that
the Finnish system, whether by design or by cultural accident, is more
closely aligned with the organism’s learning biology than the Prussian
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model it replaced. The organism learns better when it has autonomy,
rest, social engagement, and play. The organism learns worse when it is
sat in a chair and tested until it stops caring. This is not a controversial
finding in the animal behaviour literature. It is only controversial when
applied to the species that designed the chair. Why do we resist applying
our own science to ourselves?

The Learning Animal

PETER Gray, a research professor of psychology at Boston College,
published Free to Learn in 2013, drawing on decades of research
into play, child development, and the anthropology of education.

Gray’s central argument is that the human organism has a learning sys-
tem — an evolved cognitive architecture specifically adapted to acquire
the skills, knowledge, and social competencies required for adult func-
tioning — and that this system operates through play, observation, and
gradual participation rather than through instruction and assessment.

Gray surveyed anthropologists who had lived among hunter-gatherer
societies — six different cultures across Africa, Malaysia, the Philippines,
and New Guinea — and found a consistent pattern. Children in these so-
cieties were free to play and explore throughout the day. They were not
instructed. They were not tested. They were not separated by age. They
learned by watching adults, by participating in adult activities at their
own pace, by playing with other children across a wide age range, and
by making mistakes without institutional consequence. By adolescence,
these children had acquired full competence in the skills their culture
required: foraging, tracking, tool-making, social negotiation, conflict
resolution, environmental navigation, childcare. No classrooms. No
curriculum. No grades. Full competence by the mid-teens. What does
that tell us about our assumption that children cannot learn without
being taught?

The objection is immediate: we do not live in hunter-gatherer societies.
Our children need to learn calculus, coding, literary analysis, and the
periodic table. A child who can track an antelope cannot, by that skill
alone, function in a modern economy. This is true. But it misses Gray’s
point, which is not that schools should teach tracking. It is that the
organism has a learning system — a set of cognitive drives that, when
allowed to operate, produce rapid, deep, and durable learning — and
that the school systematically disables it. The drives include intrinsic
motivation (the desire to learn things that interest you), social learning
(the drive to observe and imitate competent models), play (the capacity
to explore and experiment without fear of failure), and self-directed
practice (the compulsion to repeat and refine skills voluntarily). Every
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one of these drives is active and powerful in a five-year-old. Every one
of them is suppressed by a system that tells the child what to learn, when
to learn it, how to learn it, and how it will be evaluated. We take the
most powerful learning machine in the known universe and we spend
thirteen years teaching it to wait for instructions.

Sugata Mitra, a professor of educational technology at Newcastle Uni-
versity, demonstrated the power of self-directed learning in his “Hole in
the Wall“ experiments beginning in 1999. In Kalkaji, New Delhi, Mitra’s
team installed an internet-connected computer in a wall separating their
offices from an adjacent slum. The computer was freely accessible. No
instructions were provided. The researchers filmed what happened.
Children from the slum — most with no prior computer experience,
many with minimal formal schooling — taught themselves to use the
computer within days. They taught each other. They developed shared
strategies. They navigated English-language interfaces despite speak-
ing primarily Hindi. Mitra replicated the experiment in Shivpuri and
Madantusi — rural locations in Madhya Pradesh and Uttar Pradesh
— with similar results. He called the approach “Minimally Invasive
Education“: provide the tools and the environment, and the organism’s
learning system does the rest.

The experiments had limitations. The learning was impressive but
shallow in some domains. The children who taught themselves com-
puter navigation did not, by that experience alone, acquire the structured
knowledge that formal education provides in mathematics or science.
Mitra’s work demonstrated the existence and power of the self-directed
learning drive; it did not demonstrate that the drive, unaided, pro-
duces the full range of competencies required for adult functioning in
a complex society. The honest conclusion is that the organism has ex-
traordinary learning capacity that the current system suppresses, and
that a better system would harness that capacity rather than replacing it
with instruction. The question is not instruction versus no instruction. It
is whether the instruction is designed around the organism’s learning
architecture or against it.

Maria Montessori understood this in 1907, when she opened the Casa
dei Bambini in a tenement building in Rome’s San Lorenzo district.
Montessori was a physician — one of Italy’s first female medical doctors
— and she approached education not as a pedagogical theorist but as
a clinical observer. She watched children. She documented what they
did when given freedom to choose their own activities in a prepared
environment. She found that children, given appropriate materials and
the freedom to use them, naturally gravitated toward concentrated,
self-directed work. They repeated activities voluntarily until mastery
was achieved. They helped younger children. They organised their
own social structures. They displayed levels of focus and persistence
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that the traditional classroom, with its bells and interruptions, actively
prevented. A Montessori classroom looks, to a zoologist, like a well-
designed enrichment environment. The traditional classroom looks like
a holding pen.

Modern research supports Montessori’s observations. A 2017 meta-
analysis published in the Journal of Montessori Research found that Montes-
sori education was associated with improved academic outcomes, social
development, and creative thinking compared to traditional schooling.
Peter Gray’s studies of Sudbury Valley School — a democratic school
in Massachusetts where students aged four to nineteen have complete
control over their own learning — found that alumni were successful
in a wide range of careers, performed well in higher education when
they chose to pursue it, and reported high levels of personal satisfaction.
The graduates described the school’s benefits in terms that would be
familiar to any enrichment designer: it allowed them to develop their
own interests, fostered personal responsibility, cultivated curiosity, and
built the capacity to communicate across social boundaries.

These are not fringe experiments. They are demonstrations, con-
ducted over decades, that the organism’s learning system works — that
when you design the environment around the animal’s biology rather
than the institution’s requirements, the animal learns more, learns bet-
ter, and learns with the kind of intrinsic motivation that the traditional
system spends thirteen years trying to instil through external pressure
and consistently failing. We have the evidence. We have had it for over
a century. The question is why we keep ignoring it.

The Good Impulse

THE impulse that created universal education was, like every im-
pulse examined in this book, good. Children were being sent
into mines and factories. They were working twelve-hour days.

They were dying in conditions that would, today, be illegal for a lab-
oratory animal. The reformers who fought for compulsory education
— in Prussia, in Britain, in the United States — were fighting to protect
children from exploitation. Universal literacy was the goal: a shared
knowledge base, accessible to every child regardless of birth, that would
enable full participation in civic life. The right of every child to learn.
The protection of every child from labour. These were real achievements,
and they were achieved against fierce resistance from industrialists who
preferred their workers young, cheap, and ignorant.

The execution, however, institutionalised the child. The system
that removed children from the factory placed them in an institution
that shared, with the factory, its fundamental operating architecture:
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standardised inputs, regimented schedules, hierarchical authority, bell-
regulated shifts, and output measured by uniformity. The child was
no longer being exploited for labour. The child was being processed
for compliance. The harm was subtler, the environment cleaner, the
intention kinder — but the structural relationship between the organism
and the institution was the same: the organism serves the institution’s
needs, not the other way around. We traded one cage for another and
called it progress.

The evidence that the current system is damaging its inhabitants is
not subtle. In the United States, the Centers for Disease Control and
Prevention reported in 2023 that forty percent of high school students
experienced persistent feelings of sadness or hopelessness. One in three
reported poor mental health. Twenty percent had seriously considered
suicide. Nearly one in ten had attempted it. These numbers have been
climbing for over a decade, and while social media, the pandemic, and
broader societal factors all contribute, the institution in which these
children spend the majority of their waking hours is not exempt from
scrutiny. An environment in which forty percent of its inhabitants report
persistent sadness would, in any zoological context, be flagged as a
welfare emergency. The enclosure would be assessed. The enrichment
would be evaluated. The social dynamics would be examined. The
institution’s schedule, spatial design, and operational demands would
be reviewed against the species’ behavioural needs. In our system,
the response is typically to add a school counsellor — at a ratio of
one counsellor per 376 students, against a recommended ratio of one
per 250 — and to continue operating the enclosure without structural
modification. We notice the distress. We treat the distress. We do not
examine the enclosure that produces it. Does that sound like welfare
science to you?

Harris Cooper, a psychologist at Duke University, published the most
comprehensive meta-analysis of homework research in 2006, covering
studies from 1987 to 2003. His finding was nuanced: homework showed
a positive correlation with academic achievement in high school, a
weaker correlation in middle school, and no meaningful correlation in
elementary school. The research was consistent with the “ten-minute
rule“ — ten minutes of homework per night per grade level — sug-
gesting that the optimal amount was modest. What Cooper also found
was that homework produced physical and emotional fatigue, negative
attitudes toward learning, and reduced leisure time. For the youngest
children — those in elementary school — the data showed no academic
benefit and measurable harm. The organism gains nothing from the
practice and loses rest, play, and family time. The system assigns it any-
way, because the system was designed around the assumption that more
work produces more learning, and the data that refutes this assumption
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has not been permitted to alter the design. We have the data. We ignore
the data. We assign the homework. Our children lose their evenings.
And we call it rigour.

The Confession

MY sons are in school. They are seven and five. This is the
chapter I find hardest to write, because I am not observing
the system from outside. I am feeding children into it every

morning.
The five-year-old cried this morning because he did not want to go.

He cries most mornings. He does not cry because the school is bad — by
Dutch standards, it is good. The teachers are kind. The building is bright.
The class sizes are manageable. He cries because he is a five-year-old
organism with an extraordinary capacity for self-directed learning, an
insatiable curiosity about the physical world, a need for movement that
averages four to five hours of active play per day, and a social structure
that requires mixed-age interaction and immediate adult availability
— and the institution requires him to sit in a room with twenty-two
other five-year-olds, attend to an adult’s instructions, and restrict his
movement and conversation to institutionally sanctioned intervals. He
does not have the language to articulate this. He has tears, which are the
organism’s way of communicating distress when language fails. I hear
the signal. I understand the signal. And every morning, I override it.

I told him he had to go. I said this gently, with empathy, with the
conviction that I was doing the right thing — or at least the least wrong
thing available to me within the constraints of the enclosure I inhabit.
My wife works. I work. The school is free. The alternatives — home-
schooling, democratic schools, Montessori education — are either finan-
cially inaccessible or logistically incompatible with our lives as currently
structured. The enclosure, as described in Chapter 1, does not make
the alternative impossible. It makes it slightly more difficult than com-
pliance at every decision point. And the cumulative weight of those
marginal difficulties — the cost, the schedule, the social expectation, the
fear that your child will be disadvantaged in a system that rewards cre-
dentials — is sufficient to keep the organism compliant. I am compliant.
I am feeding my children into the same system that the data I have just
presented says is failing them, because the enclosure has been designed
so that the cost of resistance exceeds the cost of compliance, and I am
not brave enough, or wealthy enough, or certain enough, to bear the
cost. If you have children in school, you know this weight. You carry it
too.

The seven-year-old does not cry. He has adapted. This is not reas-
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suring. Adaptation, in zoological terms, is not the same as flourishing.
An animal that has stopped displaying distress behaviours in a subop-
timal environment has not necessarily improved. It may have learned
that distress signals produce no change — that the environment is un-
responsive to its communication — and it may have suppressed the
signals accordingly. This is called learned helplessness, and it was first
described by Martin Seligman at the University of Pennsylvania in 1967,
in experiments involving dogs that were subjected to inescapable shocks
until they stopped attempting to escape even when escape was possible.
The seven-year-old has learned that crying does not change the morning
routine. He has stopped crying. He goes to school with what I recognise,
from twelve years of animal observation, as the flat compliance of an
organism that has adjusted its expectations downward to match the
environment’s offerings. He is not distressed. He is not flourishing. He
is coping. And coping, in the zoological literature, is not a success story.
It is a warning sign.

I include this not for sympathy but for accuracy. The zoological lens,
if it is to be honest, must include the observer. I am not exempt from
the system I describe. I am reproduced by it. I was processed through
thirteen years of the Prussian model — in British schools, which adopted
the design with characteristic enthusiasm — followed by four years of
university and four years of doctoral research. I am credentialed. I
am compliant. I can sit in a room for six hours and produce output in
the specified format. The system designed me for this. And now I am
designing my children for the same system, because the enclosure in
which I live offers no structurally viable alternative that does not require
me to dismantle my own economic life to access it. We reproduce what
was done to us. We call it education. We tell ourselves it is for their own
good. And every morning, the five-year-old cries.

The Enrichment Alternative

WHAT would an education system designed for the organism
look like? The question is not hypothetical. The evidence
exists. It has been demonstrated in multiple settings, across

multiple cultures, over multiple decades. The components are known.
We have everything we need except the will to use it.

It would start later. The neuroscience of child development — syn-
thesised by researchers including Jay Giedd at the National Institutes
of Health and Sarah-Jayne Blakemore at University College London —
indicates that the prefrontal cortex, the brain region responsible for sus-
tained attention, impulse control, and abstract reasoning, does not reach
functional maturity until the mid-twenties. Requiring a five-year-old to
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sit still and attend to instruction is not merely ineffective. It is asking the
organism to perform a behaviour that its neurology is not yet equipped
to sustain. Finland begins formal instruction at age seven. The evidence
suggests even this may be too early for some children. Why are we in
such a hurry to seat them?

It would include more play. Stuart Brown’s research at the National
Institute for Play, referenced in Chapter 3, documents that play depriva-
tion in social mammals produces cognitive decline, social dysfunction,
and increased aggression. Play is not a break from learning. It is the
organism’s primary learning mechanism. Recess is not a reward for
good behaviour. It is a biological requirement. Finnish schools provide
seventy-five minutes of recess per day. Many American schools have
reduced or eliminated recess to increase instructional time — a decision
equivalent to removing the climbing structures from a primate enclosure
to make room for more feeding stations. We would never do this to a
captive gorilla. We do it to our children routinely.

It would be mixed-age. In every hunter-gatherer society Gray studied,
children learned in mixed-age groups. Older children taught younger
ones. Younger children observed and imitated older ones. The social
dynamics of a mixed-age group are qualitatively different from those
of an age-segregated cohort: competition is reduced, collaboration is
increased, and every child occupies multiple roles — learner, teacher,
novice, mentor — that develop social competence across a wide range
of interactions. Age-segregation is an institutional convenience, not a
developmental principle. We sorted our children by manufacture date,
like products on a shelf. No zoologist would design a social environment
this way.

It would be self-directed. Not in the sense that children would be left
without guidance — Mitra’s experiments demonstrated the power of
self-directed learning, but also its limits. In the sense that the organism’s
intrinsic motivation — the drive to learn things that interest it, to explore
problems that capture its attention, to develop skills it finds meaningful
— would be the engine of the process rather than an obstacle to it. A
teacher in this model is not an instructor delivering content. A teacher
is an enrichment designer: a person who prepares the environment,
provides the materials, observes the organism’s responses, and adjusts
the conditions to support the organism’s own learning trajectory.

It would be assessed by competence, not by compliance. The current
system measures hours of attendance, reproduction of information un-
der timed conditions, and conformity to assignment specifications. A
system designed for the organism would measure demonstrated ability:
can the child do the thing? Not, did the child sit in the room where the
thing was discussed for the required number of hours? The sheepskin
effect — the observation that the credential is worth more than the learn-
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ing — is a direct product of a system that measures compliance rather
than competence. Remove the compliance metric and the credential
loses its signalling value. What remains is the learning itself, which is
what the system was supposed to be providing all along.

It would be free. Not free as in a policy aspiration. Free as in a
design requirement. Any system that conditions access to knowledge
on the organism’s capacity to pay is, from a zoological perspective,
a system that distributes enrichment according to enclosure privilege
rather than organism need. Finland provides free education through
university. The Finnish child’s access to learning is not determined by its
parents’ financial position. The American child’s is. The consequences
for social mobility, intergenerational disadvantage, and the distribution
of human potential are precisely what you would expect from a system
that restricts the richest cognitive enrichment to the organisms that need
it least. We give the most to those who already have. Is that a design for
flourishing, or a design for replication?

The View from the Classroom

I am aware that this chapter will attract a particular objection: that I
am romanticising play and demonising schools, that I am ignoring the
millions of dedicated teachers who work within the system and produce
extraordinary outcomes for their students, that I am dismissing the gen-
uine achievements of universal education — the literacy, the numeracy,
the shared cultural knowledge that enables democratic participation.
The objection is partially valid. The system contains remarkable people
doing remarkable work despite the constraints of the design. Many
children thrive within it. Many teachers transcend it. The system is not
devoid of value. It is misaligned with the organism.

The distinction matters. A zoo enclosure can contain dedicated keep-
ers, excellent veterinary care, and adequate food, and still fail the animal
if the enclosure’s fundamental design does not accommodate the species’
behavioural needs. The failure is not in the staff. It is in the architecture.
The school system is staffed, in the main, by people who entered the
profession because they care about children and about learning. The
architecture they operate within was designed to produce compliant
workers for the Prussian state. The mismatch between the people and
the structure is the source of the burnout, the frustration, and the attri-
tion rates that characterise the profession across the developed world.
Teachers know the system fails children. Most of them know this be-
fore they finish their training. They stay because they believe they can
make a difference within the system — and many do. But the system
itself — the rows, the bells, the tests, the age-segregation, the compli-
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ance architecture — was never designed for the animal, and no amount
of individual dedication can fully compensate for a structural failure.
Our teachers are not the problem. Our architecture is. And we ask our
teachers to carry the weight of a building that was never built for the
inhabitants it holds.

The school shapes how the animal thinks. It trains the organism to
sit, to defer, to reproduce, to comply. It rewards the behaviours the
institution requires and penalises the behaviours the organism was born
to perform. It takes a five-year-old with a ninety-eight percent capacity
for divergent thinking and, over the course of thirteen years, reduces
that capacity to twelve percent. It takes a species that evolved to learn
through play, exploration, and social participation, and confines it to a
chair. It takes the most expensive brain in the animal kingdom — an
organ that costs twenty percent of the organism’s metabolic budget and
that evolved specifically to generate novel solutions to unfamiliar prob-
lems — and trains it, for over a decade, to generate familiar solutions to
specified problems, on schedule, in the format required, for a grade. We
did this to ourselves. We are doing it to our children.

But the school only shapes how the animal thinks. There is another
system — newer, faster, more pervasive, and more precisely engineered
— that shapes what the animal thinks about. What it fears. What it
desires. What it believes is happening in the world outside the enclo-
sure. If the school is the training programme, the media is the window.
And what the animal sees through that window is not the world. It is
something designed, with extraordinary precision, to keep the animal
looking.



The Apprentice Without a Craft

MY older son was two years and four months old the first time
I saw him mesmerised. He was sitting on the kitchen floor
in our apartment in Leiden, and my wife had propped her

phone against the base of the cupboard so that he could watch something
— a short animation of a Dutch nursery rhyme, bright colours, simple
melody, thirty seconds on a loop — while she cooked. He sat perfectly
still. His mouth was slightly open. His eyes did not move from the
screen. I said his name. Nothing. I said it louder. Nothing. I crouched in
front of him, blocking the screen, and he leaned sideways to see around
me. Not toward me. Around me. He was not ignoring me. He had not
decided that the screen was more important. He had, in a neurological
sense, ceased to register that I was there. The screen had captured his
attention with a completeness that no toy, no face, no voice in the room
could match.

I picked him up. He screamed. Not the protest cry of a toddler who
has been interrupted in play — I knew that sound well. This was the
raw, bewildered rage of an organism that had been disconnected from a
stimulus its brain had locked onto. I held him. He arched away, toward
the phone. The animation was still looping. Within ten seconds of my
putting him down, he was still again. Mouth open. Eyes fixed. Gone.

I am a zoologist. I recognise a supernormal stimulus when I see one.
The term was coined by Nikolaas Tinbergen in the 1950s during his

experiments with herring gulls at Oxford. Tinbergen discovered that
gull chicks, which normally peck at the red spot on their parent’s beak
to solicit food, would peck more vigorously at an artificial model with
an exaggerated spot — bigger, redder, more contrasted than any real
beak. A fake stick with three red stripes outperformed the parent. The
chick’s nervous system was calibrated to respond to a specific signal, and
when that signal was amplified beyond anything found in nature, the
response was amplified too. The organism did not choose the supernor-
mal stimulus. Its biology chose for it. The signal hijacked the circuitry.
Tinbergen called these stimuli “supernormal“ because they exceeded
the parameters the nervous system had evolved to process, producing
responses more intense than any natural trigger could elicit. He received
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the Nobel Prize in Physiology or Medicine in 1973, alongside Karl von
Frisch and Konrad Lorenz, partly for this work. The implications for
human behaviour were noted at the time. They were not acted upon.
We knew what was coming. We let it come.

My son’s phone was a supernormal stimulus. The animation de-
livered colour, movement, pattern, sound, and novelty at a rate and
intensity that no physical object in the room could match — not his
wooden blocks, not the cat, not his mother’s face. His visual cortex
was receiving input engineered to exceed the parameters his nervous
system had evolved to process. He was two years old. He had no de-
fence against it. Neither, as it turns out, do I. I check my phone before
I check on my children in the morning. I know this. I have measured
it. On four consecutive mornings in January 2024, I timed myself: the
interval between my alarm sounding and my picking up my phone
averaged eleven seconds. The interval between my alarm sounding and
my walking to my sons’ room averaged fourteen minutes. I have not
changed this. Knowing what the stimulus is doing has not altered my
response to it, because the circuitry it targets is older and faster than
the knowledge. If that admission unsettles you, good. It should. I am
a trained zoologist who studies attentional systems, and the device in
my pocket defeats me every morning before I am fully conscious. What
chance does a twelve-year-old have?

This chapter is about information — about what it does in nature,
what it was supposed to do for humans, and what it does now. The
story follows the same arc as every other system examined in this part
of the book: a good impulse, a beautiful beginning, and a slow inversion
that turned nourishment into parasitism.

The Information Animal

IN nature, information serves the organism. This statement is so
foundational that it barely registers as a claim, but it is worth
establishing precisely because the modern situation has reversed it

so completely.
A vervet monkey on the Kenyan savanna produces three acoustically

distinct alarm calls for three different predator classes. Robert Seyfarth,
Dorothy Cheney, and Peter Marler demonstrated this in a landmark
paper in Science in 1980: when a vervet sees a leopard, it produces one
call and nearby monkeys run into the trees; when it sees a martial eagle,
it produces a different call and monkeys look up or dive into bushes;
when it sees a python, a third call, and monkeys stand upright and
scan the ground. The calls are not reflexive screams. They are seman-
tically specific signals — the first documented example of what might
reasonably be called referential communication in a non-human animal.
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The information flows from sender to receiver. The receiver changes
its behaviour. The behaviour increases the probability of survival. The
information serves the organism.

A honeybee returning to the hive from a productive flower patch
performs what Karl von Frisch, in research spanning from 1919 to 1945,
described as the waggle dance — a figure-eight movement on the verti-
cal surface of the comb, in which the angle of the waggle run relative to
vertical encodes the direction of the food source relative to the sun, and
the duration of the run encodes the distance. The vigour of the dance
correlates with the quality of the source. Attending bees detect the dance
through physical vibration and the scent carried on the dancer’s body,
then fly directly to the indicated location. Von Frisch received the Nobel
Prize in 1973 for deciphering this communication system. The mecha-
nism is elegant beyond anything most human engineers have designed:
a nine-hundred-milligram insect converts a three-dimensional spatial
location into a two-dimensional symbolic representation, transmits it
through choreography, and the receivers decode it accurately enough to
fly to a flower patch they have never visited. The information serves the
organism.

Birdsong attracts mates and delineates territory. The distinctive odour
of a wolf pack’s scent marks communicates occupancy to rival packs
without the risk of physical confrontation. The distress calls of elephant
calves summon the matriarch. The electric signals of weakly electric
fish in murky water establish dominance hierarchies without contact.
Across every phylum, every class, every order, the pattern is the same:
information is produced by the organism, for the organism, in service
of the organism’s survival and reproduction. The information is, in the
deepest biological sense, nutritive. It nourishes the animal’s capacity to
navigate its environment.

There is something worth noticing about all of these systems, some-
thing so obvious that it is easy to miss: in nature, the information stops.
The vervet’s alarm call is brief. The bee’s dance has a duration. The
birdsong ends at dusk. The signal is produced, received, acted upon,
and then the organism returns to other activities — foraging, resting,
socialising, grooming. No animal in any habitat on earth lives in a state
of continuous information reception. The signal arrives, the organism
responds, and then the channel closes. The off switch is not a feature of
natural information systems. It is a precondition. Can you think of a sin-
gle species, in any environment on this planet, that receives information
continuously, without pause, from waking to sleep? You can. You are
looking at it. We are the only one.
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The Merchants

IF you wanted to identify the single most consequential innovation
in the history of human information systems, a reasonable candi-
date would be Johannes Gutenberg’s moveable type printing press,

developed around 1440 in Mainz. Before Gutenberg, the production of a
single book required months of scribal labour. After Gutenberg, a press
could produce several hundred copies per day. By 1500, an estimated
twenty million volumes had been printed in Europe. By 1600, between
one hundred fifty and two hundred million. Literacy rates in Europe,
which stood at roughly thirty percent at the time of the press’s inven-
tion, had risen to forty-seven percent by 1650. The Reformation, the
Scientific Revolution, the Enlightenment — each was downstream of the
capacity to replicate and distribute information cheaply, accurately, and
at scale. Copernicus’s De revolutionibus was printed in fifteen hundred
and forty-three. Within decades, astronomers across the continent were
working from identical data. The printing press did not merely spread
knowledge. It made knowledge cumulative. A scientist in Warsaw
could build on a finding in Padua because the finding arrived intact.
The information served the organism.

But within the press itself was the seed of the inversion. Tim Wu,
in The Attention Merchants — a history of the commercial capture of
human attention published in 2016 — traces the turning point to a
specific person: Benjamin Day, a twenty-three-year-old printer who in
1833 launched the New York Sun, the first penny newspaper. Before Day,
newspapers were expensive — six cents per copy, sold to subscribers,
funded by subscription revenue. Day’s innovation was not journalistic.
It was economic. He sold the Sun for one cent — below the cost of
production — and funded the deficit with advertising. The newspaper
was no longer a product sold to readers. The readers were the product
sold to advertisers. Day’s model was spectacularly successful: by 1836,
the Sun had a daily circulation of thirty thousand, the largest in the
United States. The information still reached the organism. But the
information was no longer there to serve the organism. The organism
was there to serve the advertiser. This is the inversion. This is where the
river changed direction. And we did not notice, because the water still
looked the same.

Wu’s history tracks this inversion through every subsequent medium
— radio in the 1920s, television in the 1950s, cable in the 1980s, the
internet in the 2000s — and in each case the pattern is identical. The
medium begins as a tool for delivering information to the audience.
Within a generation, the medium’s business model transforms: the
audience is delivered to the advertiser, and the information is shaped to
maximise the size, duration, and emotional state of that delivery. The
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content is not incidental to this process. The content is the mechanism.
Whatever captures attention most efficiently is what gets produced, and
what captures attention most efficiently is, by the available evidence,
not what informs the organism but what arouses it.

The arousal principle has a name. The newsroom phrase, codified
by the 1980s, is “if it bleeds, it leads.“ The research behind it is now
extensive. A study of one hundred and five thousand headlines con-
ducted by the analytics firm Outbrain found that each positive word in
a headline decreased the click-through rate by one percent, while each
negative word increased it by 2.3 percent. The pattern is neurological.
Functional MRI scans demonstrate that threatening stimuli activate the
amygdala and periaqueductal gray — the brain’s threat-detection cir-
cuitry — earlier and more strongly than neutral or positive stimuli. The
response is not a choice. It is a reflex inherited from the same evolu-
tionary pressures that produced the vervet’s alarm call: the organism
that attends to threats survives more often than the organism that does
not. The difference is that the vervet’s threat was real. The threat on
the screen is a representation — a signal designed to trigger the alarm
circuitry without a predator in the vicinity. The organism responds as
though a leopard has been sighted. No leopard has been sighted. The
organism has been activated for the benefit of an advertiser. And we
scroll on, alarm bells ringing in our nervous systems, unable to look
away, because looking away from a threat is the one thing our biology
will not permit. Do we see what has been done to us?

Edward Bernays understood this before the science confirmed it. The
nephew of Sigmund Freud — his mother was Freud’s sister Anna —
Bernays published Propaganda in 1928, in which he argued, with a can-
dour that reads now as either admirably transparent or profoundly chill-
ing, that “the conscious and intelligent manipulation of the organised
habits and opinions of the masses is an important element in democratic
society.“ Bernays did not invent manipulation. He industrialised it. He
rebranded cigarettes as feminist “Torches of Freedom“ in 1929 to double
the tobacco industry’s addressable market. He engineered the idea that
bacon and eggs constitute a proper American breakfast — on behalf of
the Beech-Nut Packing Company — by soliciting endorsement letters
from physicians. He did not sell products. He sold desires, anxieties,
and identities, and he did so by applying his uncle’s theories about
the unconscious to the emerging science of mass communication. The
organism was not informed. It was engineered.
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The Feed

THE systems described above — the penny press, broadcast adver-
tising, Bernays’s public relations — operated within a constraint
that now seems almost quaint: they were bounded in time. A

newspaper was read and set aside. A radio programme had a beginning
and an end. A television was switched off at night. The information
arrived in discrete units, and between units the organism returned to
its life — to conversation, to silence, to sleep, to thought. The off switch
existed, and most people used it.

The constraint dissolved in the early 2010s, and the speed of the disso-
lution is historically unprecedented. In 2007, the smartphone was intro-
duced. By 2012, half of American adults owned one. By 2015, sixty-eight
percent. By 2024, ninety-seven percent of American adults aged eighteen
to forty-nine carried, at all times, a device capable of delivering infor-
mation continuously, designed by the most well-resourced engineering
teams in human history to ensure that they did. The colonisation was
complete within a single decade. Has any other environmental change
in our species’ history happened this fast?

Tristan Harris, a former design ethicist at Google who co-founded
the Center for Humane Technology, has described the resulting infor-
mation environment in terms borrowed from the gambling industry.
The parallel is not metaphorical. It is mechanical. The smartphone’s
pull-to-refresh gesture — the downward swipe that reloads the feed
— mimics the arm of a slot machine. The mechanism is identical: the
user performs an action, experiences a moment of anticipation, and
receives a reward of variable magnitude. Sometimes the refresh pro-
duces something engaging. Sometimes it does not. The variability is
the point. B.F. Skinner demonstrated in the 1950s that variable rein-
forcement schedules — rewards that arrive unpredictably — produce
the most persistent behaviour. A pigeon that receives food every tenth
peck will stop pecking when the food stops. A pigeon that receives food
at random intervals will peck for hours after the reward ceases. The
feed is a variable reinforcement schedule delivered through a screen.
The organism pecks. The organism cannot stop pecking. This is not a
character failure. It is a design specification. We are all the pigeon. The
feed is the lever.

The design is explicit. Harris coined the phrase “human downgrad-
ing“ to describe what he calls an interconnected system of mutually
reinforcing harms — addiction, distraction, isolation, polarisation, mis-
information — that degrades human capacity in order to capture human
attention. The feed does not aim to inform. It aims to engage. Engage-
ment is measured in time-on-screen, and time-on-screen is maximised
by content that provokes emotional arousal — specifically fear, outrage,
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and anxiety, because these are the emotions that activate the organism’s
threat-detection circuitry, the circuitry that evolved to override all other
motivational systems. The vervet does not continue foraging when it
hears a leopard alarm. It stops everything and attends. The feed triggers
the leopard alarm. There is no leopard. The organism attends anyway.

Steve Rathje, Jay Van Bavel, and Sander van der Linden quantified
this at scale. In a study published in the Proceedings of the National
Academy of Sciences in 2021, they analysed social media posts from US
congressional members and news organisations across Facebook and
Twitter. The finding was stark: posts about political opponents — out-
group content — were shared approximately twice as often as posts
about one’s own political group. Out-group language was the single
strongest predictor of engagement — stronger than emotional language
alone, stronger than moral language, stronger than any other linguistic
feature measured. Content that referenced “them“ was shared roughly
twice as much as content that referenced “us.“ The algorithm that gov-
erns what appears in a user’s feed learns this. It promotes what is shared.
What is shared is what provokes outrage about the other side. The feed,
through pure optimisation, becomes a machine for manufacturing tribal
hostility — not because anyone designed it to polarise, but because
polarisation is what the metrics reward. Our outrage is their revenue.
Our division is their product.

The phrase “attention economy“ is now common enough to have
lost its force. But it is worth restoring its literal meaning. An economy
is a system for the allocation of scarce resources. Attention is a scarce
resource — the organism can attend to only one thing at a time, and
the hours of the day are finite. The technology companies that domi-
nate the modern information environment — their combined market
capitalisation exceeding ten trillion dollars — compete for a share of
this finite resource, and their revenue is a direct function of the share
they capture. Every second of attention has a price. Every swipe, every
tap, every minute of scrolling generates data that is sold to advertisers
who wish to place their message in front of the organism’s eyes at the
moment of maximum receptivity. The organism is not the customer. The
organism is the inventory. The advertisers are the customers. The feed
is the product. Benjamin Day’s inversion, refined through a century and
a half of increasing sophistication, has reached its logical conclusion: the
entire information environment surrounding the animal is architected
not to inform the animal but to monetise its attention. And we walk
around inside it, every day, believing we are the customer.
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The Coloured Boxes

I title this chapter after the screens themselves — the coloured boxes
that now occupy the centre of nearly every room our species inhabits,
the boxes we carry in our pockets, the boxes we mount on our walls, the
boxes we place before our children and then wonder why the children
have changed.

The data on what the boxes have done to the young of the species are
now extensive enough that the debate, among researchers who study
the question, has shifted from “is there an effect¿‘ to “how large is the
effect and through what mechanisms does it operate¿‘

Jean Twenge, a psychologist at San Diego State University, and Jonathan
Haidt, a social psychologist at New York University’s Stern School of
Business, have compiled and analysed the most comprehensive datasets
available. The timeline is consistent across every measure. Between 2010
and 2012 — the period during which smartphone ownership among
American teenagers crossed the fifty percent threshold — trends in ado-
lescent mental health that had been stable or improving for decades
reversed sharply. Twenge, drawing on the CDC’s Youth Risk Behav-
ior Surveillance System and emergency department admission data,
published figures that are difficult to read without stopping. Between
2010 and 2020, emergency room admissions for self-harm among girls
aged ten to fourteen tripled. Among girls aged fifteen to nineteen, they
more than doubled. Suicide rates for girls aged ten to fourteen increased
by one hundred and sixty-seven percent. Depression among teen girls
rose steeply — Twenge and Haidt have documented that rates of major
depressive episodes in this group have increased by over one hundred
and forty-five percent since 2010. These are not small effects obscured by
statistical noise. They are population-level shifts visible to the naked eye
in any graph that plots the data. Our daughters are telling us something.
Are we listening?

The correlation is temporal: the inflection point coincides with smart-
phone adoption, not with any other candidate variable — not the 2008
financial crisis (which preceded the inflection by several years), not
changes in diagnostic criteria (which remained stable), not academic
pressure (which increased linearly rather than inflecting). It is dose-
dependent: Twenge’s analysis of the Monitoring the Future survey data
shows that heavy users of smartphones were twice as likely as light
users to report low well-being, and twice as many heavy users of social
media had clinical levels of depressive symptoms compared to non-
users. And it is cross-national: the pattern appears in Canada, the UK,
Australia, Scandinavia — every country in which smartphone adoption
followed a similar timeline. Haidt, in The Anxious Generation, published
in 2024, describes what he calls the “Great Rewiring of Childhood“ —
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the replacement, between roughly 2010 and 2015, of a play-based child-
hood with a phone-based childhood, and the measurable consequences
of that replacement across every available mental health indicator.

The mechanism is not mysterious. The adolescent brain is in a period
of intense social calibration — the organism is building the neural archi-
tecture for social cognition, identity formation, and emotional regulation
that will serve it for the rest of its life. This calibration evolved to occur
through face-to-face interaction in small groups: reading facial expres-
sions, interpreting tone of voice, learning to navigate conflict and repair
rupture, experiencing the embodied feedback of physical presence. The
coloured box replaces this with a disembodied information stream —
algorithmically curated, comparison-saturated, and continuous. The
organism receives constant social information without the social context
that gives information its meaning. A “like“ is social feedback stripped
of face, voice, body, and nuance. A comment section is conflict without
repair. An image feed is social comparison without the tempering effect
of physical co-presence. The adolescent brain calibrates to this environ-
ment because the adolescent brain calibrates to whatever environment it
finds itself in. That is not a flaw. That is exactly what adolescent brains
evolved to do. The flaw is the environment. We built the environment.
We handed it to our children. The flaw is ours.

The Welfare Assessment

I want to apply the zoological frame directly, because the analogy is not
merely illustrative. It is, I believe, diagnostic.

Imagine a zookeeper who introduces a novel enrichment device into
the enclosure of a social primate colony. The device is a screen — a
coloured box that displays moving images and emits sounds. The device
is designed not by the zoo’s welfare team but by an external commercial
entity whose revenue depends on the amount of time the animals spend
interacting with it. The zoo installs the device and observes the results.

Within the first year, the following behavioural changes are docu-
mented. Several adolescent animals begin spending six to eight hours
per day in front of the device, at the expense of foraging, social grooming,
play, and sleep. Social behaviour in the colony shifts: physical proximity
between individuals decreases; direct social interactions become shorter
and less frequent; new dominance conflicts emerge around access to
the device. Self-directed behaviour increases — animals exhibit more
scratching, hair-pulling, and skin-picking, behaviours that in primate
ethology are classified as indicators of anxiety. In a subset of adolescent
females, self-injurious behaviour appears — a category of behaviour
that is among the most alarming welfare indicators in captive primate
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management, associated with chronic stress, social isolation, and inade-
quate environmental conditions. Reproductive behaviour and appetite
decline in the most affected individuals. Sleep architecture is disrupted.

The zoo’s veterinary team reviews the data. The welfare assessment is
unambiguous: the device is classified as a welfare hazard. It is removed
immediately. The external commercial entity protests that the device
was popular — the animals chose to use it, voluntarily, for hours at a
time. The veterinary team responds that popularity is not a welfare
indicator. An animal will consume sugar until its teeth rot. An animal
will self-stimulate to the exclusion of all other activity. The question
is not whether the animal engages with the device. The question is
whether the device serves the animal’s welfare. The data say it does not.
The device is removed.

The smartphone was introduced to adolescent humans with no wel-
fare assessment whatsoever.

There was no ethological baseline study. There was no controlled
introduction. There were no welfare indicators defined in advance.
There was no monitoring protocol. There was no threshold at which
the device would be removed. There was no removal mechanism at
all. The device was distributed to the entire juvenile population of the
species simultaneously, by commercial entities whose revenue model
depended on maximising the time the juveniles spent using it, and
the welfare consequences were observed retrospectively, years later, by
researchers who had no authority to intervene. The zookeeper who
introduced a device to a primate colony under these conditions — no
welfare assessment, no monitoring, no exit criteria, commercial interests
governing the design — would face professional censure. For the human
species, it was called Christmas morning. We wrapped the supernormal
stimulus in paper and handed it to our children as a gift.

I am aware that this comparison will strike some readers as patro-
nising — as though I am suggesting that adolescents are animals in a
zoo. I am suggesting something more uncomfortable than that. I am
suggesting that we afford less consideration to the welfare of our own
young than a competent zoo affords to a troop of capuchin monkeys.
The zoo has a welfare protocol. The zoo monitors behaviour. The zoo
removes hazards. We handed our children a supernormal stimulus
optimised for addiction and called it a gift. What does that make us?

The Parasitic Ecology

IN ecology, parasitism is defined as a relationship in which one or-
ganism benefits at the expense of another. The parasite extracts
resources from the host — energy, nutrients, reproductive capacity
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— and redirects them toward the parasite’s own survival and reproduc-
tion. The host is not destroyed, at least not immediately. The most
successful parasites keep the host alive and functional, because a dead
host is a lost resource. The ideal parasite extracts the maximum possible
benefit while maintaining the host in a state of just-adequate functioning.

The modern information environment meets every criterion of a par-
asitic ecology. The host is the human organism. The resource being
extracted is attention — the finite cognitive capacity of the animal, its
capacity to notice, to process, to care. The parasite is the network of com-
mercial entities — platforms, advertisers, content producers, algorithmic
systems — that have evolved, through competitive selection pressures
not unlike those in a natural ecosystem, to extract attention with increas-
ing efficiency. The host is not destroyed. The host goes to work, eats
meals, maintains basic social bonds. The host functions. But the resource
extracted — the hours of attention redirected from embodied experience
to screen-mediated engagement — is not trivial. The American Time
Use Survey, conducted by the Bureau of Labor Statistics, reports that
the average American adult spends approximately seven hours per day
consuming digital media. Seven hours. Nearly half of our waking lives.
That time is not spent in social interaction, in physical activity, in creative
endeavour, in rest, in contact with the natural environment. It is spent
in front of a coloured box, generating data and revenue for the parasite.
We feed it our attention. It feeds us back our fears.

The feedback loop is the parasitic mechanism. Make the host afraid —
fear activates the attentional circuitry and binds the host to the informa-
tion stream. Sell the host a product that promises to address the fear —
insurance, supplements, political identity, the next scroll that will con-
tain something reassuring. Repeat. The fear is never resolved, because
resolved fear does not generate engagement. The loop is self-sustaining:
the more the host consumes, the more afraid the host becomes, and
the more afraid the host becomes, the more the host consumes. The
American Psychological Association’s 2017 State of Our Nation report
found that ninety-five percent of American adults followed the news
regularly, and more than half reported that doing so caused them stress.
A separate study found that anxiety and depression symptoms could be
measured after just fourteen minutes of news consumption. The organ-
ism is being nourished with poison and returning for more, because the
poison is engineered to taste like survival. We know it is making us sick.
We cannot stop consuming it. That is not weakness. That is a parasite
doing what parasites do.

The zoological parallel is precise. In 2016, Whisson and colleagues
documented the collapse of a koala population at Cape Otway in Victoria
— the study I discussed in Chapter 2. The koalas maintained good
body condition scores right up until the crash. They looked fine. Their
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keepers — in this case, conservation biologists — did not see the decline
until it was too late, because the decline was subclinical: chronic stress,
immune suppression, progressive nutritional deficit, all masked by the
appearance of normal behaviour. The coloured box produces the same
pattern in the human organism. The organism looks fine. It goes to
work. It smiles in photographs. The cortisol is elevated. The sleep is
disrupted. The social bonds are thinning. The adolescent females are
presenting at emergency departments. The organism is compensating,
compensating, compensating. The trajectory is not a gradual slide. It is
a threshold event — and we do not yet know where our threshold is.

The Good Impulse

IT would be dishonest to end this chapter without acknowledging
what was good, because the impulse underneath the information
environment is not merely good — it is among the greatest achieve-

ments of the species.
The impulse is this: to share knowledge across the group.
Every information system humans ever built — every one — began as

an attempt to make knowledge available to more members of the species.
The oral tradition of hunter-gatherer societies, in which critical survival
knowledge was encoded in stories and transmitted across generations,
was information-sharing. The development of writing in Mesopotamia
around 3400 BCE was information-sharing. The Library of Alexandria
was information-sharing. The printing press was information-sharing.
The public library movement of the nineteenth century — Andrew
Carnegie alone funded over two thousand five hundred libraries —
was information-sharing. The BBC’s original charter, drafted in 1927,
stated that the purpose of the corporation was to inform, educate, and
entertain. Wikipedia, which as of 2024 contains over six point eight
million articles in English, written and maintained by approximately
thirty-nine thousand active volunteer editors — seventy-one percent of
whom report being motivated by a desire to share knowledge, and sixty-
nine percent by a belief that information should be free — is information-
sharing. The impulse is magnificent. The impulse says: what I know
should not be locked inside me; it should be available to anyone who
needs it. This is our species at its best. This is what we are capable of
when the system serves the animal instead of extracting from it.

The printing press made knowledge cumulative. The public library
made it accessible. The internet made it instantaneous. These are real
achievements. The species that shares knowledge across its members at
this speed and scale has, in principle, the capacity to solve any problem
its collective intelligence can frame. That capacity is real. It produced
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the eradication of smallpox, the sequencing of the human genome, the
detailed understanding of climate systems that, were the knowledge
acted upon, would allow the species to stabilise its own habitat. The
good impulse works. It has always worked.

What happened is what happened to money, to justice, to education,
to every system examined in this section of the book: the good impulse
was captured by an economic model that inverted its function. Informa-
tion that was supposed to serve the organism was restructured to serve
the attention market. The printing press became the penny press. The
public broadcaster became the cable network. The internet became the
feed. The library became the slot machine. Each transition preserved the
appearance of the original function — you are still receiving information,
after all — while reversing the underlying relationship. The organism
is no longer the beneficiary. The organism is the resource. We are the
product. Our attention is what is being sold. And the tragedy is that
most of us do not know it.

The tragedy is not that the information is false. Much of it is accurate.
The tragedy is that the system selects for information that activates the
organism’s threat circuitry, regardless of whether the threat is real, rele-
vant, or actionable. The most important news story in any given week is
almost never the most emotionally arousing one. The most emotionally
arousing story is the one that gets shared, discussed, and amplified
— because the algorithm rewards engagement, and engagement is a
function of arousal, and arousal is a function of threat. The organism is
informed. It is informed about the wrong things, in the wrong propor-
tions, through a channel that never closes. The information is technically
nutritive. The diet is pathological. We are eating information junk food
and wondering why our minds feel sick.

The Morning

I said at the beginning that I check my phone before I check on my
children. I want to return to this, because the admission is not incidental.
It is the data.

I am a trained zoologist. I have spent years studying the biological
needs of organisms. I understand, in detail, the mechanisms by which
the coloured box captures attention. I have read Twenge, Haidt, Harris,
Wu, Rathje, and every study cited in this chapter. I know what the
device is doing to my attentional circuitry. I know that my children,
sleeping in the next room, constitute — by every biological measure, by
every evolutionary priority, by every ethical framework I hold — a more
important stimulus than anything the screen could possibly display. I
know all of this. And every morning, for eleven seconds, I reach for the
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phone. If you are reading this on a phone, you already know the feeling.
You know the pull. You feel it even now.

If knowledge were sufficient to change behaviour, this chapter would
not need to be written. I would read the research, adjust my behaviour,
and the problem would be solved. But the research itself explains why
the research is insufficient. The attentional capture mechanisms ex-
ploited by the coloured box target neural systems that operate below
conscious deliberation. The dopaminergic reward pathways activated
by variable reinforcement do not consult the prefrontal cortex before
firing. The threat-detection circuitry that makes the notification badge
feel urgent does not pause to assess whether the urgency is real. The or-
ganism responds to the stimulus before the organism’s rational faculties
have an opportunity to intervene. I know this. The knowledge does not
help. The eleven seconds happen anyway.

This is not a confession of weakness. It is an observation about
the asymmetry between individual cognition and industrial design.
The coloured box in my pocket was designed by teams of engineers
numbering in the thousands, informed by behavioural research costing
billions, optimised through A/B testing on billions of users, with the
explicit objective of maximising the probability that I will pick it up and
the duration for which I will look at it. I am one organism, with one
prefrontal cortex, opposing an industry. The contest is not close. And
yet we blame ourselves for losing it. We call it a lack of discipline. We
call it a failure of willpower. We locate the problem in the animal, not
the enclosure. Sound familiar? It should. It is the same diagnostic error
that runs through every chapter of this book.

The question this raises — the question that sits underneath every
data point in this chapter — is not “why can’t people put down their
phones¿‘ That question assigns the failure to the organism. A zookeeper
does not ask why the animal keeps returning to the enrichment device
that is damaging its welfare. A zookeeper asks why the device was
placed in the enclosure, who placed it there, and how it can be removed.
The failure is not the animal’s. The failure is in the enclosure design. The
organism is doing exactly what the organism’s biology predicts it will
do when exposed to a supernormal stimulus backed by a trillion-dollar
industry. The surprise would be if it did anything else.

The Channel That Never Closes

THERE is one final dimension of the modern information envi-
ronment that distinguishes it from every previous information
system, and it is perhaps the most damaging of all.

Every natural information system has a closing condition. The vervet’s
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alarm call ends when the predator departs. The bee’s waggle dance
concludes when the dance is complete. The birdsong ceases at nightfall.
The organism receives the signal, responds, and then the signal stops,
and the organism returns to a state of baseline alertness — attending to
its environment without being captured by any single stimulus within it.
This baseline state is not empty. It is, in neurological terms, the default
mode network — the brain at rest, engaged in consolidation, imagina-
tion, self-reflection, and social cognition. The default mode is when the
organism processes experience, integrates memory, and generates the
internal narratives that, for humans, constitute identity and meaning. It
is not idle time. It is, by any welfare measure, essential cognitive main-
tenance. When was the last time you experienced it? When was the last
time your brain was genuinely at rest — not sleeping, not consuming,
not scrolling, just present?

The coloured box eliminates this state. The feed has no end. There is
no bottom to the page, no final segment, no closing credits. The infinite
scroll — a design innovation introduced by Aza Raskin in 2006, who has
since publicly expressed regret — removes the natural stopping point
that every previous information medium contained. The book has a last
page. The newspaper has a back cover. The television programme has an
ending. The feed has none. The organism scrolls until it decides to stop,
and the decision to stop must be generated internally, against the full
force of variable reinforcement, social comparison, and threat-activated
attention. Most organisms do not generate the decision until fatigue
intervenes. The device accompanies the organism to bed. The blue-
spectrum light emitted by the screen suppresses melatonin production
— the research, detailed by Matthew Walker at Berkeley, is conclusive —
delaying sleep onset, reducing sleep quality, and disrupting the circadian
biology on which every physiological system depends. The organism
lies in the dark, face illuminated, scrolling, and the information stream
does not close because the information stream was not designed to close.
It was designed to continue until the organism loses consciousness.
We have all been there. The blue glow on the ceiling. The promise to
ourselves that this is the last scroll. It never is.

Seven hours per day. Nearly half of waking life. The American
Time Use Survey quantifies what every individual already senses: the
coloured box has displaced enormous portions of embodied experience
— physical activity, face-to-face social interaction, unstructured time
outdoors, silence, sleep. Each of these is, as previous chapters have
established, a biological requirement of the species. None of them is
provided by the coloured box. The device provides stimulation in the
place of nourishment. The organism mistakes one for the other because
the stimulation activates the same reward circuitry that nourishment
does, in the same way that a herring gull chick mistakes a stick with
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three red stripes for its mother. We are the gull chick. The striped stick
is in our pocket.

I am sitting in my study in Leiden, writing this chapter on a screen,
and the device that I have spent six thousand words describing as a
welfare hazard is eighteen inches from my left hand. It has buzzed twice
since I began this section. I have not looked at it. This is not because
I have transcended the mechanism. It is because I am engaged in a
task that is temporarily capturing my attention more effectively than
the variable reinforcement schedule on the phone. The moment I stop
writing, I will look at it. The mechanism is not paused. It is waiting.

The coloured box is a parasite, and like all successful parasites, it
is invisible to the host. The host does not experience the interaction
as parasitism. The host experiences it as information, entertainment,
connection, identity — as something it chose. The host is not wrong
about the choice. The host is wrong about the choosing. The choice
architecture was designed by an industry that profits from the host’s en-
gagement, and the engagement is maximised by features that exploit the
host’s evolved attentional biases. The organism chose the supernormal
stimulus in the same sense that the herring gull chick chose the striped
stick: it did not. Its biology chose for it, and the stick was placed there
by an entity that understood the biology better than the organism does.

The good impulse — to share knowledge across the species — remains
intact. It is buried under the parasitic overlay, but it is still there, in every
Wikipedia editor, every open-access journal, every teacher who shares a
resource, every parent who reads aloud. The task is not to destroy the
information infrastructure. The task is to restore its original orientation:
information that serves the organism, rather than an organism that
serves the information. A zookeeper who discovered that the enrichment
programme had been redesigned by a commercial entity to maximise
the entity’s revenue rather than the animal’s welfare would not blame
the animal. The zookeeper would redesign the programme. That is our
task. Not to abandon the technology. Not to smash the coloured boxes.
But to redesign the relationship — to put the organism back at the centre,
where it belongs.

The coloured boxes shape what the animal thinks about. They deter-
mine which threats feel urgent, which comparisons feel relevant, which
emotions are activated and which are suppressed. They are, in this sense,
the most powerful environmental feature of the modern enclosure —
more influential than the food, the shelter, the working conditions, the
justice system, or the schools, because they mediate the organism’s per-
ception of all of these. The animal that controls the information controls
the experience of the enclosure.

But who controls the information? The same question applies to every
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dimension of the enclosure — who decides, who governs, who holds
the power to shape the conditions in which the animal lives? Media
shapes what the animal thinks about. Governance determines what the
animal is allowed to do. The coloured boxes are the enclosure’s sensory
environment. The next chapter examines who designed the enclosure
itself — and who, in the history of this strange and struggling species,
has been given the keys.





The Monk Without a Temple

THE fundamental flaw of democracy is not that it gives power to
the people. It is that it gives power to the people who want it.

This is not a new observation. Plato made it in the fourth century
BCE, in Book VI of the Republic, through the mouth of Socrates, who
compared the state to a ship and asked whether you would want the
ship’s course to be determined by a popular vote among the passengers
or by a navigator who had spent years learning the stars, the tides, and
the rocks. The passengers would choose the loudest voice, Socrates
argued. The loudest voice would not be the most competent. It would
be the most ambitious. Plato’s solution — a philosopher-king, a trained
guardian class insulated from wealth and family ties — was its own
catastrophe, and I will get to that. But the diagnosis was precise. In any
system where power is available to those who seek it, the seekers will
be disproportionately those for whom power is the point. The navigator
does not campaign. The navigator navigates.

I watched a version of this problem play out in a gorilla troop at
Diergaarde Blijdorp, Rotterdam Zoo, during the period that started all
of this — the same months, the same walks with my older son, the
same slow rearrangement of my understanding that eventually became
this book. The zoo houses a group of western lowland gorillas, and
during the months I visited, the troop’s silverback was an older male
— calm, heavy, unremarkable to most visitors. He did not display. He
did not charge the glass. He sat. When a juvenile screamed, he walked
over. When two females argued over a resting spot, he positioned
himself between them — not aggressively, just present — and the dispute
dissolved. The visitors wanted spectacle. They wanted the chest-beating,
the roaring, the demonstration of power they had seen in documentaries.
The silverback gave them nothing. He was not performing authority. He
was exercising it, which is a different thing entirely, and the difference
is the subject of this chapter. We have, I think, confused the two. We
reward the performance and ignore the exercise. And then we wonder
why our leaders behave like performers.
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The Competent and the Ambitious

IN 1982, Frans de Waal published Chimpanzee Politics: Power and Sex
among Apes, based on years of observation at the Royal Burgers’
Zoo in Arnhem, the Netherlands. The book documented the power

struggles among three adult males — Yeroen, Luit, and Nikkie — with
a specificity that shocked readers who had assumed that politics was
a human invention. The chimpanzees formed coalitions, broke them,
reconciled after conflicts, withheld support strategically, and retaliated
against perceived betrayals — not in the heat of the moment, but days
later, when an opportunity presented itself. De Waal coined the phrase
“alpha male“ in this book, though the concept has since been so thor-
oughly vulgarised by popular culture that it bears restating what he
actually meant by it.

An alpha male, in de Waal’s observation, was not simply the strongest
or most aggressive individual. The most stable alpha males — the ones
whose tenure lasted — were coalition builders. They shared food. They
intervened in disputes on behalf of the weaker party. They groomed
widely, not just upward. They consoled losers of fights. They policed
conflict rather than initiating it. The best alpha was, in de Waal’s termi-
nology, a “control role“ — an individual whose authority derived not
from fear but from the social services it provided to the group. Luit,
during his period as alpha, was precisely this kind of leader. He me-
diated conflicts. He protected juveniles. He maintained order through
presence rather than violence. The group was stable under Luit. Does
this description remind you of any leader you have recently voted for?
Or does it sound like someone who would never run for office?

Then Nikkie and Yeroen formed a counter-coalition. They challenged
Luit. The power shifted. And on one night in 1980, Nikkie and Yeroen
attacked Luit in a coordinated assault that left him with deep puncture
wounds across his body, several fingers and toes bitten off, and his
testicles torn out. He bled to death. The competent leader was killed by
the ambitious ones. The parallel is not subtle.

De Waal spent the rest of his career — he died in 2024, having trans-
formed the field of comparative psychology — documenting the quali-
ties that predict stable leadership in primate groups. The pattern held
across species, across settings, across decades of observation. The best
leaders were not the most aggressive. They were the most socially intel-
ligent. They built broad coalitions. They distributed resources widely.
They de-escalated tension. They were, in the zoological sense, com-
petent. The individuals who seized power through aggression held it
briefly and violently, and the group suffered measurably under their
tenure — higher cortisol levels, more injuries, less social grooming, re-
duced play among juveniles. The enclosure got worse when the wrong



THE MONK WITHOUT A TEMPLE 163

animal was in charge. Not because the wrong animal was evil. Be-
cause the traits that drive an individual to seize power — aggression,
dominance-seeking, low empathy, willingness to form exploitative al-
liances — are precisely the traits that make an individual unsuitable for
the role once it is obtained. The system selects for exactly the wrong
qualities. What would happen if we designed it to select for the right
ones?

This is the self-selection problem. The political scientist Brian Klaas,
in his 2021 book Corruptible: Who Gets Power and How It Changes Us,
quantified it for humans. Klaas reviewed the research on psychopathy
and leadership and found that psychopaths — individuals who score
above the clinical threshold of thirty on the Psychopathy Checklist —
appear in the general population at a rate of approximately one in five
hundred. In a study of aspiring corporate managers, the rate was one
in twenty-five. A twenty-fold overrepresentation. The mechanism is
not mysterious: the traits that define psychopathy — grandiosity, ma-
nipulativeness, superficial charm, absence of remorse, willingness to
deceive — are also the traits that predict success in competitive hierar-
chical systems. The psychopath does not merely tolerate the campaign
trail, the boardroom politics, the relentless self-promotion that modern
leadership requires. The psychopath thrives in it. The system selects for
the disorder. We built a selection mechanism that filters for the precise
personality type we should be filtering against.

Klaas interviewed over five hundred leaders across the spectrum —
presidents, philanthropists, rebels, cultists, dictators — and the finding
that emerges from his work is not that power corrupts, though it does,
but that power attracts the corruptible. The self-selection happens be-
fore the individual enters office, before the first vote is cast, before the
campaign begins. The person who looks at the political process — the
fundraising, the media management, the relentless public performance
of conviction, the willingness to simplify complex realities into slogans
— and thinks “yes, this is for me“ is, statistically, not the person you
want making decisions about your healthcare, your children’s educa-
tion, or whether the country goes to war. And yet here we are. This is
how we select the keepers of our enclosure. Does that not strike you as
extraordinary?

The History of the Key

EVERY social species solves the governance problem. This is worth
establishing, because the tendency in political thought is to treat
governance as a uniquely human achievement — the product of

philosophy, constitution-writing, and Enlightenment reasoning. It is not.
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Governance is the management of group resources and group conflict,
and every species that lives in groups manages both, whether it has a
prefrontal cortex or not.

Honeybees, as Thomas Seeley documented in Honeybee Democracy in
2010, make collective decisions about nest sites through a process that is,
in structural terms, more democratic than any human system. When a
swarm must choose a new hive location, several hundred experienced
scout bees fly out independently to evaluate potential sites. Each scout
assesses cavity volume, entrance size, sun exposure, and other quality
indicators. She returns and performs a waggle dance — the same com-
munication system Karl von Frisch decoded, which I described in the
previous chapter — and the vigour and duration of her dance corre-
spond to the quality of the site she has found. A scout who has found
a mediocre site dances briefly. A scout who has found an excellent site
dances vigorously. Other scouts visit the advertised sites, evaluate them
independently, and return to dance for the ones they judge best. Over
hours or days, the dances converge. No single bee decides. No bee cam-
paigns. No bee deceives. The decision emerges from the aggregation
of honest, independent assessments, and the swarm moves to the site
that has attracted a critical threshold of support. Seeley described five
principles of effective swarm decision-making: minimise the leader’s
influence, rely on open debate, seek diverse options, aggregate indepen-
dent assessments, and use quorum thresholds. The bees follow all five.
Most human democracies follow none. What does that tell us about the
sophistication of our governance, measured against an insect’s?

Elephant herds are led by matriarchs — the oldest female in the group
— and the research on what makes them effective leaders is among the
most instructive in the zoological literature. Karen McComb and col-
leagues at the University of Sussex published a study in the Proceedings of
the Royal Society B in 2011 demonstrating that the age of the matriarch di-
rectly predicted the group’s capacity to assess predatory threats. Groups
led by older matriarchs — sixty years and above — responded more
appropriately to the roars of male lions, which represent a greater threat
than female lions. Groups led by younger matriarchs under-reacted to
male roars, a potentially fatal miscalibration. During the severe drought
in Tanzania’s Tarangire National Park in 1993, elephant family groups
that migrated out of the park to find alternative food and water sources
had lower calf mortality — and these groups were disproportionately
led by older matriarchs whose memory of previous droughts, decades
earlier, guided the decision. The matriarch leads not because she is
strongest, not because she campaigned, not because she defeated rivals.
She leads because she has lived the longest and remembers the most.
Her authority is earned through survival and validated through out-
comes. No elephant has ever voted for a matriarch. No matriarch has
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ever sought the role. The role sought her.
And then there are wolves, whose governance mythology I need to

correct because it has been used to justify human political hierarchies
that bear no resemblance to anything wolves actually do. In 1970, L.
David Mech published The Wolf: Ecology and Behavior of an Endangered
Species, in which he described wolf packs as dominance hierarchies led
by “alpha“ males and females who maintained their position through
aggression. The book was hugely influential. The “alpha wolf“ concept
entered popular culture and has been used ever since to naturalise au-
thoritarian leadership — the idea that nature itself selects for dominance,
that the strong should lead, that hierarchy is biological destiny. Mech
spent the next three decades trying to undo what he had done. In 1999,
he published a paper titled “Alpha Status, Dominance, and Division of
Labor in Wolf Packs“ in which he stated, with the clarity of a scientist
correcting his own error, that the alpha concept did not apply to wolves
in the wild. His original observations had been made on captive wolves
— unrelated individuals thrown together in enclosures, like strangers in
a prison yard. They formed dominance hierarchies because they had
no existing social bonds. In the wild, Mech discovered through years
of fieldwork on Ellesmere Island in the Canadian Arctic, wolf packs
are families. The “alphas“ are simply the parents. The “hierarchy“ is
simply the age structure of a family unit. The pack is led by the breeding
pair not because they won a fight but because they are the mother and
father. Mech asked the scientific community to stop using the term
“alpha“ entirely. The community complied. Popular culture did not. We
prefer the myth. The myth of the dominant alpha flatters something in
us — something that wants to believe that power should belong to the
strongest. Nature disagrees.

The point is not that animals are better at governance than humans.
The point is that across every social species studied — primates, insects,
elephants, canids, cetaceans — the same pattern emerges: the best lead-
ers are not the ones who sought the role. The best leaders are the most
experienced, the most socially connected, the most competent at the
specific task the group needs performed. Leadership, in nature, is a
function. It is not an identity. The matriarch does not think of herself
as a leader. The scout bee does not campaign. The gorilla silverback
does not give speeches. They perform the role because the role needs
performing, and the group recognises their competence through direct,
long-term observation.

Human governance began the same way.
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The Small Group

CHRISTOPHER Boehm, an anthropologist at the University of
Southern California, spent decades studying political organi-
sation in small-scale human societies. His 1999 book Hierarchy

in the Forest: The Evolution of Egalitarian Behavior presented a thesis that
is, to anyone familiar with de Waal’s chimpanzee work, immediately
recognisable: human hunter-gatherer societies were egalitarian not be-
cause the humans in them lacked the desire to dominate, but because the
group actively prevented domination. Boehm called this a “reverse dom-
inance hierarchy“ — a system in which the rank and file band together to
suppress any individual who attempts to accumulate disproportionate
power.

The mechanisms were consistent across the ethnographic record. If
a hunter returned with a large kill and began to boast, he was mocked.
If a skilled individual began to issue commands, he was ridiculed. If
someone attempted to claim a disproportionate share of resources, the
group withdrew cooperation — stopped sharing food, stopped assist-
ing in tasks, stopped including the offender in social activities. In ex-
treme cases, the transgressor was exiled or, in the most extreme cases
documented in the ethnographic literature, killed. The anthropologist
Richard Lee, working with the !Kung San of the Kalahari in the 1960s
and 1970s, described what he called “the insulting of the meat“ — a
practice in which a successful hunter’s kill was deliberately belittled by
the group. “You mean you dragged us all the way out here for this thin
bag of bones¿‘ a companion might say of an excellent kill. The purpose
was not cruelty. It was governance. The mockery prevented the accu-
mulation of prestige that could, unchecked, become the accumulation of
power. We had, for most of our history as a species, a built-in immune
system against tyranny. What happened to it?

Leadership in these societies was situational. The best tracker led the
hunt. The most experienced forager led the gathering expedition. The
elder with the deepest knowledge of water sources led the migration.
No single individual held authority across all domains, and no authority
persisted beyond the situation that required it. When the hunt was over,
the tracker became an equal member of the group. When the migration
was complete, the elder sat down with everyone else. There was no
permanent political class, no career in governance, no individual whose
identity was “leader“ rather than “member who is currently leading this
specific activity because they are the most competent at it.“

Boehm’s insight was that this system did not emerge from the absence
of hierarchy. It emerged from its active suppression. The desire to
dominate is real — it is visible in chimpanzees, in children, in every
playground and every boardroom. What the hunter-gatherer societies
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achieved was not the elimination of that desire but its containment
through constant, collective vigilance. The group watched. The group
noticed. The group responded. And the group could do this because it
was small enough — one hundred, one hundred and fifty, two hundred
people — for every member to observe every other member’s behaviour
directly.

The reverse dominance hierarchy worked because it operated within
the Dunbar threshold. It worked because everyone knew everyone. And
the question we must now ask is: what happens when that condition is
removed?

The Scale Problem, Again

AND then, as with every system examined in this part of the book,
the village became a town, and the town became a city, and
the city became a civilisation, and the mechanism broke.

At band scale, governance is automatic. The animal knows the leader.
The animal has watched the leader for years — in conflict, in scarcity, in
grief, in celebration. The animal has seen the leader share food when
food was scarce, intervene in disputes with fairness, make decisions
that benefited the group rather than the decision-maker. The evaluation
is direct, continuous, and based on years of embodied evidence. The
animal does not need a campaign. The animal has been observing the
campaign — the real one, the one measured in daily behaviour rather
than speeches — for its entire life.

At civilisation scale, governance is abstract. The animal knows the
leader’s name. It has seen the leader’s face on a screen. It has heard the
leader’s voice, processed through microphones, edited, curated, deliv-
ered in thirty-second segments optimised for the attentional architecture
described in the previous chapter. The animal has never watched the
leader resolve a conflict. It has never seen the leader share food with a
rival. It has never observed the leader comfort a grieving member of the
group. It has no embodied evidence of the leader’s character — only
mediated representations of a performance designed, by professionals,
to simulate the qualities that the animal’s neurology is calibrated to
assess through direct observation. We evaluate our leaders the way a
herring gull chick evaluates its parent — by the signal, not the substance.
And the signal, as we learned in the previous chapter, can be faked.

I vote. I have voted in every general election since I was eligible. I do
so because I believe the franchise matters — because the alternative to
imperfect democracy is not better democracy but something far worse.
But I want to describe what the act actually involves, stripped of the
civic mythology. I walk to a building I have never entered for any other
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purpose. I stand in a queue with neighbours I do not know. I am handed
a piece of paper listing the names of people I have never met. I have
not watched any of these people navigate a crisis. I have not seen them
with their families. I have not observed their behaviour under pressure,
in private, over years. I have seen a photograph, a slogan, and — if I
have been diligent — a manifesto written not by the candidate but by a
team whose job is to make the candidate electable. I mark my X. I leave.
The person I have chosen may serve for years, making decisions that
affect my children’s education, my healthcare, my safety, my shelter,
my taxes, the conditions of war and peace — and I have selected them
using less information than a chimpanzee has about the lowest-ranking
member of its troop. This is our system. This is what we call democracy.
And if that description makes you uncomfortable, I would ask: does
the discomfort come from the description, or from recognising what we
have been doing all along?

This is not an argument against democracy. It is an observation
about the distance between what the animal evolved to do and what the
animal is asked to do. In a group of one hundred and fifty, the organism
selects leaders through the most rigorous evaluation method available
in nature: years of direct behavioural observation. In a nation of sixty-
seven million, the organism selects leaders through a process that would
not pass the minimum standards of a zoo welfare assessment.

The Professional Political Class

THE self-selection problem compounds at scale. In a small group,
anyone might lead — the role is temporary, situational, and
available to whoever is most competent for the task at hand.

There is no career path in governance because governance is not a career.
It is a chore. Like cleaning the latrine or standing watch at night, it is
performed because it must be performed, and the person performing it
looks forward to the moment when someone else takes over.

Modern governance is not a chore. It is a profession. In the United
Kingdom, the London School of Economics documented the steady rise
of what it termed “career politicians“ — individuals who entered pol-
itics directly from university, often through internships and research
assistant positions, and who have never held a job outside the political
sector. One in seven British MPs, by a 2012 analysis, had never worked
in any role that was not directly connected to party politics. They moved
from student politics to parliamentary assistantships to safe seats to min-
isterial positions, accumulating power without ever having been subject
to the constraints — the accountability, the feedback, the consequences —
of working within the systems they were elected to govern. They govern
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our hospitals without having waited in our waiting rooms. They govern
our schools without having taught in our classrooms. They govern our
economy without having lived on our wages.

The United States presents the same pattern in starker terms. An
analysis by the Center for Responsive Politics found that in the 116th
Congress, the majority of members were millionaires — a status shared
by approximately one percent of the American population. The median
net worth of a senator was approximately 1.7 million dollars. The
median net worth of an American household was ninety-seven thousand
three hundred dollars. The people writing tax policy were seventeen
times wealthier than the people the tax policy affected. The people
deciding healthcare legislation had access to healthcare plans that the
general population could not obtain. The people determining education
funding sent their children to schools that cost more per year than the
median annual income of the families whose children attended the
schools being funded. Does this arrangement sound like governance
of the people, by the people, for the people? Or does it sound like
something else entirely?

This is not corruption in the conventional sense. Most of these indi-
viduals were not breaking laws. The problem is structural: the system
selects for individuals who have the resources, the connections, the
social capital, and the personality type to navigate a process — fundrais-
ing, media management, party loyalty, relentless public performance —
that bears no resemblance to the task the role was designed to perform.
A gorilla troop does not select its silverback through a competition in
which candidates perform chest-beating displays before an audience of
spectators who have never met them. A gorilla troop selects its silver-
back through years of direct observation. The silverback emerges. The
politician campaigns. These are not the same process, and they do not
select for the same traits.

Brian Klaas, again: “We have designed systems that attract the wrong
people to power, that test the wrong traits, and that provide the wrong
feedback once the person is in charge.“ The self-selection problem is not
a bug in the system. It is the system. The system was not designed to
select for competence. It was designed — or rather, it evolved, without
design — to select for ambition, charisma, fundraising ability, media
performance, and the willingness to reduce complex policy to slogans.
These are the traits the system tests. These are the traits it rewards. And
these are the traits that predict, with remarkable consistency, the wrong
kind of leader. We test for one thing. We need another. And then we are
surprised when the leaders we select are excellent at campaigning and
terrible at governing.
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The Good Impulse

I want to hold the compassionate frame, because it would be easy, at this
point, to slide into contempt — to treat democracy as a failure, to mock
the voters, to despair at the politicians. This book does not do contempt.
Every system examined in Part Two began as a good impulse. Money
was an attempt to extend cooperation beyond the trust network. Justice
was an attempt to protect the vulnerable from the powerful. Education
was an attempt to transmit knowledge across generations. Media was
an attempt to share information across the species. Each one worked, in
some form, at village scale. Each one distorted at civilisation scale.

Governance follows the same arc.
The good impulse is ancient and visible across cultures. When a

!Kung San band mocks its best hunter, the impulse is democratic: no one
should have disproportionate power. When the Haudenosaunee (Iro-
quois) Confederacy established the Great Law of Peace — a governance
structure that influenced the framers of the American Constitution —
the impulse was federal: multiple communities governing themselves
while coordinating on shared concerns. When the citizens of Athens,
in the fifth century BCE, assigned most magistracies by lot rather than
election, the impulse was egalitarian: sortition — random selection —
prevented the wealthy and the eloquent from monopolising office. Aris-
totle, who was not a democrat, acknowledged the logic: election, he
wrote, is oligarchic. The lot is democratic. The Athenians used complex
allotment machines called kleroteria to select their council members,
their magistrates, and their jurors randomly from the eligible citizen
body. Most magistracies had one-year terms. No individual could serve
on the council more than twice. The system was explicitly designed to
prevent the formation of a professional political class.

The Athenians understood the self-selection problem twenty-four
centuries before Brian Klaas named it. They built machines to solve it.
We forgot.

But Athens excluded women, enslaved people, and foreigners — the
majority of its population. The democratic impulse was genuine. The
execution was monstrous. And this is the pattern, again and again: the
impulse toward collective decision-making, toward distributed power,
toward governance that serves the governed rather than the governor,
is correct. It is biologically correct — it is how our species governed
itself for two hundred thousand years. The execution fails not because
the impulse is wrong but because the scale overwhelms the mechanism.
Democracy at village scale, where every citizen knows the candidates,
is powerful. Democracy at nation scale, where no citizen knows the
candidates, is a performance. We feel the difference. We have always
felt it. The vague dissatisfaction with politics that most of us carry — the
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sense that something is not working, that the system does not represent
us, that the choices we are offered do not include the choice we actually
want — is not cynicism. It is our neurology telling us that the mechanism
has exceeded its operating parameters.

Monarchy tried to solve the scale problem by concentrating author-
ity in a single lineage. It produced occasional competent rulers and
frequent catastrophes, because hereditary succession is a lottery and
the traits that make a good sovereign — wisdom, restraint, genuine
concern for the welfare of millions one will never meet — are not ge-
netically heritable. Oligarchy distributed power among a propertied
elite, which solved the single-point-of-failure problem but introduced
the class-interest problem: the governing class governed in its own inter-
est. Democracy expanded participation to all citizens, which solved the
class-interest problem in theory but reintroduced the self-selection prob-
lem: the citizens who seek office are not representative of the citizens
who do not.

Each expansion — from monarchy to oligarchy to democracy —
widened the circle of participation. Each was a genuine moral advance.
Each inherited the structural problem of the one before it and added a
new one. Democracy is the best system humans have tried, and I mean
this without irony. It is also, when examined through the zoological
lens, a system that asks the animal to do something its neurology is not
designed for: evaluate strangers at a distance, using mediated informa-
tion, in order to entrust them with decisions that affect every dimension
of the animal’s life. We are trying to do something our brains were not
built to do. That is not a moral failing. It is a design mismatch.

The Swiss Exception

IF you wanted to find the closest modern approximation to small-
group governance operating at a national scale, you would likely ar-
rive in Switzerland. The Swiss political system is, by the standards

of modern nation-states, unusual enough that most political scientists
treat it as a category of one.

The Federal Council — the Swiss executive — consists of seven mem-
bers elected by the Federal Assembly, each heading a federal department.
The presidency rotates among the seven annually. The president has
virtually no powers beyond those of the other six councillors. There is
no prime minister. There is no head of state in the conventional sense.
The executive is a committee. The idea that one person should em-
body the authority of the nation is, in the Swiss framework, structurally
prevented.

Below the federal level, the twenty-six cantons retain extraordinary
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autonomy. Each has its own constitution, legislature, government, and
courts. And below the cantonal level, direct democracy operates with a
frequency that no other modern nation approaches. Swiss citizens vote
on federal matters three to four times per year, on questions ranging
from immigration policy to railway infrastructure to foreign treaties.
Any citizen can challenge any law passed by parliament by collecting
fifty thousand signatures within one hundred days, triggering a national
referendum. Any citizen can propose a constitutional amendment by
collecting one hundred thousand signatures within eighteen months,
triggering a popular initiative. The population does not merely elect
representatives who make decisions. The population makes decisions.
The mechanism is not a supplement to representative democracy. It is
its constraint. The parliament proposes. The people decide.

This is closer to the band-level governance that Boehm described
— closer to the situational, participatory, directly accountable system
in which the animal evolved — than anything else at national scale.
The Swiss system assumes, structurally, that the citizens themselves
are capable of governance. It does not delegate decision-making to a
professional class and then ask the citizens, once every four or five years,
to evaluate that class’s performance through a mechanism — the election
— that provides no meaningful information about competence. It places
the decisions themselves before the citizens, regularly, on matters of
substance.

And it works, in many respects, remarkably well. Switzerland is con-
sistently rated among the most stable, prosperous, and well-functioning
democracies in the world. Its infrastructure is maintained. Its services
are delivered. Its economy performs. Its political transitions are unre-
markable — and unremarkable political transitions are, in the context of
human history, one of the most remarkable achievements a society can
produce.

But the Swiss exception comes with a footnote that the zoologist
cannot ignore. Switzerland did not grant women the right to vote at the
federal level until 1971 — decades after every other Western democracy.
The canton of Appenzell Innerrhoden did not grant women cantonal
suffrage until 1991, and even then, only because the Swiss Federal
Court forced it, overruling the male-only Landsgemeinde vote. In a
system where the citizens decide, the citizens decided, for seventy-five
years after women’s suffrage movements had succeeded elsewhere, that
half the population should not participate. Direct democracy gives
power to the people. It also gives power to the people’s prejudices. The
mechanism is only as good as the information and the empathy of those
who use it.

Switzerland’s domestic violence rates are, by European standards,
high. Over twenty-one thousand cases were recorded in 2024, a six
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percent increase on the prior year. Approximately forty-two percent of
Swiss women have experienced domestic violence. The rate of domestic
homicide — deaths resulting from intimate partner violence — is higher
in Switzerland than in many of its European neighbours. And Swiss
suicide rates, while declining from historically elevated levels, have
consistently been above the world average, with a rate of approximately
eleven per one hundred thousand inhabitants. The country that comes
closest to the small-group governance model is also, in important dimen-
sions, not the sanctuary its political architecture might suggest. What
does that tell us?

The Swiss model demonstrates something that the rest of this chap-
ter has been building toward. The governance mechanism matters.
Direct participation is better than distant representation. Small-scale
accountability is better than large-scale abstraction. But no governance
mechanism, however well designed, can substitute for the conditions
it governs. The Swiss vote on policy. They do not vote on whether
the economy should generate enough domestic violence to fill twenty-
one thousand police reports a year. The economy generates it anyway,
because the economy — like the justice system, the education system,
the media environment — operates at a scale and complexity that no
governance mechanism, however participatory, can fully penetrate.

Governance is not the enclosure. Governance is one feature of the
enclosure. The best-governed zoo in the world still produces welfare
failures if the enclosure itself is poorly designed. And that — the design
of the enclosure itself — is what we must now turn to.

The Welfare Assessment

A zoo does not let its animals vote on enclosure management. This state-
ment sounds, when applied to humans, authoritarian — and it would
be, if the implication were that some class of humans should govern
others without consent. That is not the implication. The implication is
that governance, in good zoo practice, is not about who holds authority.
It is about what the authority is for.

In modern zoo science, enclosure management is governed by welfare
assessment — a systematic evaluation of the animal’s behavioural and
physiological indicators to determine whether its needs are being met.
A paper published in Animals in 2022 by researchers at the University of
Bristol documented the growing use of computerised welfare assessment
tools that generate visual representations of welfare data across multiple
domains: nutrition, health, social behaviour, environmental interaction,
reproductive success, stereotypic behaviour, and stress indicators. The
data inform management decisions. Enclosures are redesigned. Feeding
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regimes are adjusted. Social groupings are modified. Enrichment is
introduced or withdrawn based on the animal’s response. The animal
does not vote. The animal is consulted — through its behaviour, through
its cortisol levels, through its body condition, through the measurable
indicators of its welfare. The keepers watch. The keepers measure. The
keepers adjust.

The process is not democratic. It is not autocratic. It is empirical.
The question is not “what does the animal want¿‘ — because animals,
including humans, often want things that harm them, as every previous
chapter has demonstrated. The question is “what does the animal need,
and are those needs being met¿‘ The keepers are not rulers. They are
maintenance staff. They do not govern the enclosure because they are
superior to the animal. They govern it because someone must, and
the governance is judged not by the keepers’ satisfaction but by the
animal’s welfare. What if we judged our governments the same way?
Not by GDP, not by election results, not by the stock market — but
by the measurable welfare of the population? By sleep quality, social
connection, mental health, physical health, creative expression, sense of
purpose? Would any government on earth pass that assessment?

I am aware of the discomfort this analogy produces. The suggestion
that human governance might learn from zoo management triggers an
immediate objection: humans are not zoo animals. They have autonomy,
dignity, rights, the capacity for self-determination. All true. But the
observation stands: our species has designed systems for governing
captive animals that are, in important respects, more empirically rigor-
ous, more welfare-oriented, and more responsive to the animal’s actual
condition than the systems we use to govern ourselves. A zoo that man-
aged its enclosures the way democratic nations manage their citizens
— by asking the animals to select, from a set of candidates they have
never met, an enclosure manager who would serve for four years with
minimal accountability and whose performance would be evaluated not
by welfare indicators but by the enclosure manager’s ability to win the
next selection — would lose its accreditation.

The Possibility

IN 2016, Ireland established a Citizens’ Assembly — ninety-nine
randomly selected citizens, demographically stratified to represent
the national population, tasked with deliberating on constitutional

questions that the professional political class had been unable to resolve.
The selection was by sortition, the same mechanism the Athenians used:
random selection from the eligible population, adjusted for demographic
representation. The assembly was given access to expert testimony,
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structured deliberation time, and facilitated discussion. It was asked
to consider the question of abortion — a question so politically toxic
in Ireland that elected politicians had avoided meaningful action for
decades.

In April 2017, eighty-seven percent of the assembly’s members voted
to recommend amending the constitutional prohibition on abortion.
Two-thirds voted to support access without restriction up to a specified
gestational limit. The recommendation was passed to the Oireachtas,
which called a referendum. In May 2018, sixty-six point four percent of
Irish voters approved the amendment. A question that had paralysed
the professional political class for a generation was resolved, within two
years, by randomly selected citizens who had no political ambition, no
donors to satisfy, no re-election to worry about, and no career incentive
to avoid the difficult answer. What the professionals could not do in
decades, ordinary citizens did in months. What does that tell us about
the professionals?

The assembly also addressed climate change, producing recommen-
dations that led to a Joint Committee on Climate Action, a parliamentary
declaration of a climate and biodiversity emergency, and a government
action plan. The mechanism worked not because the citizens were wiser
than the politicians but because the citizens were free from the selection
pressures that distort political judgment. They had no donors. They
had no party line. They had no ambition to protect. They were, in the
language of this chapter, not self-selected. They were randomly selected,
which meant they were, for the first time in any modern governance
process, representative — not in the electoral sense of “chosen by the
majority“ but in the statistical sense of “drawn from the population.“

This is not a fringe experiment. Similar assemblies have been con-
ducted in France, Belgium, Canada, the United Kingdom, and Germany.
The French Citizens’ Convention on Climate, convened in 2019, pro-
duced one hundred and forty-nine proposals, of which the government
adopted many. Belgium’s Ostbelgien region established a permanent
citizens’ council in 2019, randomly selected, with the authority to set the
agenda for deliberative panels. The evidence, across every context in
which sortition has been tried, points in the same direction: randomly
selected citizens, given adequate information and structured delibera-
tion, produce decisions that are more representative, more nuanced, and
more responsive to long-term welfare than elected politicians operating
under the pressures of fundraising, media management, and re-election.
The data is consistent. The evidence is clear. The question is whether we
are willing to act on it.

The Athenians knew this. They knew it so well that they built ma-
chines to implement it — the kleroteria, stone slabs with slots and tubes
that randomised the selection of citizens for public office, ensuring that
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wealth, eloquence, and ambition could not game the process. And then
the knowledge was lost — or rather, it was overridden by the Roman
model of elected magistrates, which became the template for every West-
ern democracy that followed. We inherited an electoral system from a
civilisation that collapsed, and we treated it as though it were the natural
order of things. It is not. It is a design choice. And design choices can be
redesigned.

The Lens Turns

I said earlier that I vote. I want to expand on what that means, be-
cause the confession belongs here, in the chapter where governance is
examined, and the lens must turn.

I live in the Netherlands. The Dutch system is, by global standards,
reasonably functional — proportional representation, coalition govern-
ment, a constitutional monarchy in which the monarch has no political
power. I vote for a party that approximately reflects my values, from a
list of candidates I have never met, on the basis of a manifesto I have
partially read, in a system I partially understand. The person I vote for
will join a coalition with parties whose positions contradict portions
of what I voted for. The coalition will produce a governing agreement
that no voter voted for, because no voter was offered the opportunity to
vote for a governing agreement — only for a party, whose subsequent
compromises are negotiated in rooms I will never enter, by people I will
never speak to, on the basis of calculations I will never see. I accept this
because the alternatives available to me within the current enclosure are
worse. You accept it too. We all do. And then we call it self-governance.

But I notice something. When my older son has a problem at school
— when a teacher mishandles a situation, when a peer conflict goes
unresolved — I walk to the school. I speak to the teacher. I see the
teacher’s face. I assess the teacher’s response. I evaluate, through direct
observation, whether the teacher understands the problem and is likely
to address it competently. I can do this because the school is small,
the teacher is known to me, and the scale permits the kind of direct
behavioural evaluation that my neurology was designed for. When
the Dutch government mishandles a situation — when the childcare
benefit scandal destroys twenty-six thousand families, when housing
policy fails an entire generation, when healthcare waiting lists extend
beyond the point at which the condition being waited for is treatable
— I cannot walk to the government. I cannot see the minister’s face.
I cannot assess, through direct observation, whether the responsible
individuals understand the problem or are competent to address it. I
am asked, instead, to evaluate their performance through the same
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coloured boxes that the previous chapter identified as an information
environment optimised for arousal rather than accuracy. Do you see the
absurdity? We assess our children’s teachers face to face. We assess our
nation’s leaders through a screen that is designed to make us angry.

The animal that selects its children’s teacher through direct observa-
tion selects its government through mediated performance. The first
process works. The second process produces, with regularity, outcomes
that no welfare assessment would endorse.

The Close

THIS is the last chapter of Part Two. I want to draw the threads
together, because they have been accumulating across five chap-
ters and the pattern is now, I think, unmistakable.

Money was an attempt to extend cooperation beyond the trust net-
work. It worked at village scale, where the tokens were backed by
relationships between people who knew each other. It broke at civilisa-
tion scale, where the tokens were created from nothing by institutions
the organism could not evaluate, and the organism pledged decades of
its life to repay them.

Justice was an attempt to resolve conflict and protect the vulnerable.
It worked at village scale, where mediators were known to all parties
and reputations were enforced by social visibility. It broke at civilisation
scale, where justice was administered by professionals the defendant had
never met, in a language the defendant did not speak, using procedures
the defendant could not evaluate.

Education was an attempt to transmit knowledge across generations.
It worked at village scale, where children learned by doing, from adults
they knew, in the context of real tasks. It broke at civilisation scale, where
children sat in rows, memorised abstracted content, and emerged after
thirteen years unable to feed themselves, resolve a conflict, or regulate
their nervous systems.

Media was an attempt to share information across the species. It
worked at village scale, where the storyteller was known, the informa-
tion was bounded, and the organism’s attention returned, after the story
ended, to its own life. It broke at civilisation scale, where the information
was continuous, commercially motivated, optimised for arousal, and
delivered through a device that the organism could not stop interacting
with.

Governance was an attempt to manage collective resources and re-
solve collective conflicts. It worked at village scale, where leaders were
selected through direct observation, authority was temporary, and ac-
countability was enforced by the proximity of every member to every
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other member. It broke at civilisation scale, where leaders were selected
through mediated performance, authority became a career, and account-
ability was diffused across millions of voters who had no capacity to
evaluate what they were being asked to evaluate.

Five systems. Five good impulses. Five beautiful beginnings. The
same failure, five times. Do you see the pattern?

The failure is not in the impulse. The impulse — to cooperate, to be
fair, to learn, to share knowledge, to govern collectively — is correct. It
is biologically correct. It is how the animal lived for the overwhelming
majority of its existence as a species. The failure is in the scale. Every
one of these systems worked when the group was small enough for the
animal’s neurology to function — when the organism could know the
people it depended on, observe them directly, hold them accountable
through social visibility, and resolve disputes through personal medi-
ation. Every one of these systems broke when the group exceeded the
animal’s neurological capacity and the systems were asked to operate
across populations of millions, then billions, without any corresponding
upgrade to the hardware. We scaled the software. We could not scale
the brain.

The village became a civilisation. The hardware did not change. The
systems that worked at village scale were stretched, abstracted, profes-
sionalised, and scaled until they bore no resemblance to the processes
they had replaced. And the animal — the same animal, with the same
brain, the same social cognition, the same trust architecture calibrated
for one hundred and fifty faces — was asked to navigate the result. We
are that animal. We are navigating that result. Every day. Right now.

What happened when the village became a civilisation?
Part Three answers.



Part III

The Systems That Failed





The Habitat Crisis

START with a village. Any village. A settlement small enough
that everyone knows everyone, somewhere on the East African
plateau, roughly sixty thousand years ago. Not in the polite,

metropolitan sense of recognising a face in a coffee shop. In the total
sense. You know who is generous and who is selfish. You know who
keeps promises and who breaks them. You know whose children are
thriving and whose are struggling. You know who grieved last season
and who celebrated. You know, without anyone telling you, who can be
trusted with a secret, who will share food in a shortage, who will stand
beside you if something goes wrong in the night. This knowledge was
not maintained in a filing system. It was maintained in the neocortex –
the outermost layer of the mammalian brain, the social tracking organ
that expanded so dramatically in the primate lineage it now constitutes
roughly 80% of total brain volume in Homo sapiens. The neocortex is
extraordinary. But it is not what made the village work. What made
the village work was the environment – small enough that the data the
neocortex needed was in the air.

Now zoom out. Slowly. The village becomes a town. The town
becomes a city. The city becomes a metropolis. Eight million people,
stacked in towers, threaded through tunnels, moving through spaces
designed for throughput rather than contact. Nobody knows anybody.
Reputation is unverifiable. The organism that spent two hundred thou-
sand years embedded in a web of mutual knowledge – who is kind, who
is dangerous, who can be relied upon – now walks through crowds of
strangers every day, for an entire lifetime, and calls this civilisation.

Can you feel the vertigo? Good. That vertigo is not a thought. It is a
biological signal.

The zoom itself is the problem. Not the destination. Not the origin.
The zoom. The transition from a scale at which the animal’s neurology
functions to a scale at which it does not. Every system examined in
Part Two – money, justice, education, media, governance – began as a
reasonable response to a real need. Each one worked, in some form,
at village scale. Each one broke at civilisation scale. The question that
ended Part Two – what happened when the village became a civilisation?
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– has a precise answer, and it has nothing to do with numbers. It begins
with a geometry.

The Village

IN 1992, Robin Dunbar took neocortex-to-body ratios from thirty-
six primate species, drew a regression line, and plugged in the
human neocortex volume to get a predicted social group size: 148,

rounded to 150. The number became one of the most cited findings in
the social sciences. Twenty-nine years later, Patrik Lindenfors, Andreas
Wartel, and Johan Lind at Stockholm University applied Bayesian and
phylogenetic methods to the same primate data and found the number
collapses. One method returned 69 to 109. Another returned 16 to 42.
The confidence intervals were so wide the authors declared specifying
any single number “futile.“ There is no neurological ceiling at 150. There
is no neurological ceiling at any specific number. Dunbar’s number was
arithmetic performed on a line drawn through data that would not quite
hold the shape.

This does not mean there is no limit. It means the limit was described
wrong.

The village worked – and bands work, and hunter-gatherer groups
work, and Swiss communes work, and the small units that appear across
every human culture work – for a reason that has nothing to do with
neocortex volume. The reason is proximity. In a settlement small enough
that everyone sees everyone, trust is automatic: not because the animal
has cognitive capacity to hold a certain number of relationships, but
because every interaction is witnessed, every reputation is tracked in real
time by the entire group, every food share and every broken promise is
visible to every member without anyone having to do anything to collect
the information. Trust at this scale is a property of the environment, not
of the brain. The group does the work that the institution will later have
to do with contracts and courts and compliance officers. And the group
does the work for free, through the simple mechanism of everybody
being there.

Call it the ripple. Accountability is inversely proportional to distance.
The village is a ripple small enough to reach its own edge. Every action
ripples outward, and within the radius of the village the ripple reaches
every other member. If you cheat a neighbour, the ripple reaches the
whole settlement by nightfall. The cost of defection is not enforced by
punishment. It is enforced by physics – by the speed at which informa-
tion travels through a system small enough to be saturated with direct
observation.

What changes at the scale jump is not the brain. It is the geometry.
The ripple does not reach the edge of a city. Information travels slowly
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through networks too large to be saturated. Reputations decay with
distance. Cheating becomes anonymous not because brains cannot track
it, but because the environment no longer carries the signal. The organ-
ism is still capable of maintaining relationships, evaluating strangers,
forming attachments. What it cannot do is rely on its environment to per-
form the accountability function that village-scale proximity performs
automatically.

Below village scale, trust is personal. Above it, trust is institutional.
Below it, you know. Above it, you believe. This distinction – between
knowing and believing – is the fault line on which every system in this
book was built.

The Scale Jumps

THE anthropologist Elman Service, working at the University of
Michigan in the 1960s, identified four levels of sociopolitical
organisation that have appeared across human cultures: band,

tribe, chiefdom, and state. The framework has been refined and crit-
icised in the decades since, but its broad outlines remain useful for
understanding the scale transitions that matter here.

The band is the smallest unit: twenty to fifty individuals, typically
nomadic foragers, organised around kinship. Leadership is informal and
situational. Decisions emerge through discussion. Conflict is resolved
face to face. Everyone knows everyone. Trust is direct.

The tribe scales up to several hundred, sometimes a few thousand.
Multiple bands linked by kinship, language, or territory. Leadership
becomes more formalised – the “big man“ who earns authority through
generosity, skill, or reputation. But the big man has no coercive power.
His authority depends on the continued goodwill of people who know
him personally. If he becomes selfish or incompetent, his followers
simply leave. Accountability is still maintained by proximity. You
cannot deceive people who see you every day.

The chiefdom introduces hereditary rank. Populations of thousands
to tens of thousands, stratified into social levels, with a chief whose
authority derives not from personal reputation alone but from lineage.
This is the first scale at which the organism must trust someone it does
not know well enough to evaluate directly. The chief’s authority is
mediated by narrative – genealogy, divine right, mythological descent.
The first institutional fictions appear. The first taxes appear. The first
standing obligations appear. The organism begins paying a stranger for
a service it once provided for itself. Does that sound familiar? It should.
We are all, every one of us, paying strangers for services our ancestors
provided for themselves.
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The state formalises everything the chiefdom improvised. Popula-
tions of hundreds of thousands to hundreds of millions. Centralised
government. Codified law. Standing military. Bureaucracy. Professional
administrators. Written records. Taxation. Currency. Courts. Police.
Prisons. The entire apparatus that Part Two of this book examined, insti-
tution by institution, exists because at this scale the animal cannot do
what it did at band scale: know the people it depends on, evaluate them
directly, hold them accountable through social visibility, and resolve
conflicts through personal mediation.

At each scale jump, the same thing happens. Direct trust erodes.
Institutional trust must compensate. The institutions are, in a precise
sense, prosthetics – artificial devices that perform a function the organ-
ism can no longer perform for itself. A contract is a trust prosthetic.
It exists because the two parties do not know each other well enough
to rely on personal reputation. A police force is a social accountability
prosthetic. It exists because the community is too large for norm viola-
tions to be detected and corrected through social visibility. A court is
a mediation prosthetic. It exists because the disputants cannot resolve
their conflict through the informal processes that work in a group where
everyone knows everyone. Insurance is a mutual support prosthetic. It
exists because the organism’s community is too diffuse to provide direct
assistance when someone’s shelter burns down or their body breaks.

Every institution in the modern world – every single one – exists to
substitute for a relationship the animal can no longer maintain at scale.

This is not a criticism. It is a description. And it is the description
that was missing from Part Two. When I examined money, justice,
education, media, and governance, I traced each system’s origins to a
good impulse that scaled badly. But I did not explain why the scaling
went wrong. The answer is here, in the neurology. The systems went
wrong because the animal that designed them hit a biological wall. The
neocortex that maintains 150 trust relationships was asked to support
institutions governing millions, then billions. The wall did not move.
The institutions grew. The gap between what the animal can process
and what the systems demand of it widened at every jump. We built
beyond our brains. And then we forgot that our brains had limits.

Trust at 150

TO understand what was lost, consider what trust looks like at
village scale.

In a community of 150, reputation is enforced automatically. If you
cheat someone, the information travels through the entire network
within days – probably hours. There is nowhere to hide. The reputa-
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tional cost of defection is total: the cheater loses standing with everyone,
not just the person cheated. This is not a moral system. It is an infor-
mational one. When the network is small enough for every member
to know every other member, reputational information flows without
friction. Cheating is not prevented by law or punishment. It is prevented
by transparency. The animal behaves cooperatively not because it is
virtuous but because the social environment makes the cost of defection
prohibitively high.

Food sharing in band-level societies illustrates the mechanism. The
anthropologist Hillard Kaplan and his colleagues at the University of
New Mexico have documented food-sharing patterns among the Tsi-
mane of Bolivia, the Ache of Paraguay, and the Hadza of Tanzania. In
each case, the pattern is broadly similar: large food items, particularly
hunted meat, are shared widely across the camp, with distribution gov-
erned not by formal rules but by social norms enforced through gossip,
observation, and the knowledge that everyone is watching. A hunter
who consistently fails to share loses status. A family that hoards during
scarcity is socially sanctioned – not through punishment, but through
withdrawal of future cooperation. The system works because the scale
permits surveillance. At 150, you can see the whole network. At eight
million, you cannot see the person in the next flat.

When was the last time you knew what your neighbour ate for dinner?
When was the last time your neighbour knew what you needed?

Conflict resolution at this scale is equally direct. The developmental
psychologist Michael Tomasello has documented that even young chil-
dren, from about three years of age, demonstrate an understanding of
fairness norms and protest violations – but only in contexts where the
violation is visible. The child’s justice system, like the band’s, depends
on witnessing. When conflicts arise in small-scale societies, they are
typically resolved through mediation by elders or respected community
members – individuals known to all parties, whose judgment carries
weight because their character has been observed over decades. The
mediator is not an anonymous official appointed by a distant institution.
The mediator is someone whose fairness the community has tested thou-
sands of times, in thousands of small interactions, over years of shared
life.

No contracts were needed. No police. No courts. Not because the
people were more moral than we are. Because the environment made
those institutions unnecessary. The social structure itself performed
the functions that we now outsource to bureaucracies. This is how the
animal lived for the vast majority of its existence as a species. Anatom-
ically modern Homo sapiens has existed for roughly three hundred
thousand years. Agriculture – the innovation that enabled permanent
settlement and the first scale jump beyond band and tribe – appeared
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approximately twelve thousand years ago. Cities appeared roughly
six thousand years ago. The nation-state is a few centuries old. The
megacity is a few decades old. The animal spent 96% of its history in
groups small enough for its neocortex to manage. It has spent the last
4% building institutions to compensate for the fact that it outgrew its
own brain.

Four percent. Think about that. Ninety-six percent of our history,
the hardware matched the world. Four percent – and we are in that
four percent right now, today, reading this – the world has exceeded the
hardware. And we wonder why it feels like something is missing.

Trust at Eight Million

NOW consider what trust looks like in London, or Tokyo, or
Lagos.

Nobody knows anybody. I mean this literally. A person living in a
city of eight million is neurologically incapable of maintaining mean-
ingful relationships with more than a small fraction of the people their
survival depends on. They depend on farmers they will never meet, en-
gineers who designed the water system decades before they were born,
regulators who inspect the food supply on their behalf, bus drivers
whose names they do not know, surgeons whose competence they can-
not evaluate, teachers whose values they have never discussed, police
officers whose judgment they must trust without evidence. Every day,
the organism places its life in the hands of strangers – not occasionally,
not in emergencies, but as the baseline condition of existence. This is
what civilisation is. It is a system in which survival depends on trusting
people you cannot know. How many strangers did you trust today, be-
fore lunch? The water you drank. The train you boarded. The building
you walked into. Dozens. Hundreds. All of them invisible.

The institutions that mediate this trust are, as I described them, pros-
thetics. But prosthetics have a property that natural limbs do not: they
can be captured, distorted, and turned against the organism they were
designed to serve. A personal trust relationship is bilateral. If someone
cheats you in a village of 150, you know, and everyone else knows, and
the cost falls directly on the cheater. An institutional trust relationship
is mediated. If a bank cheats you in a city of eight million, the infor-
mation may never surface. The cost may be diffused across millions of
people, each one absorbing too small a fraction to notice. The cheater
may be rewarded. The institution designed to substitute for trust may
itself become untrustworthy, and the organism has no mechanism – no
neurological mechanism, no social mechanism – to detect this, because
it was never designed to operate at this scale.
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This is not paranoia. It is the structural condition of scaled civilisation.
The 2008 financial crisis is perhaps the clearest illustration. Financial
institutions created instruments of such complexity that the regulators
charged with overseeing them could not understand what they con-
tained. The rating agencies that were supposed to evaluate risk – the
trust prosthetics of the trust prosthetics – gave the highest possible rat-
ings to products that turned out to be worthless. The losses, when they
materialised, were borne by ordinary depositors, mortgage holders, and
taxpayers who had no knowledge of, and no capacity to evaluate, the
decisions made on their behalf. The system worked exactly as a zool-
ogist would predict: when the organism cannot verify trust directly,
and when the institutions substituting for direct trust are themselves
ungoverned, the result is exploitation. Not because the people involved
were evil. Because the scale exceeded the capacity of the animal’s social
cognition. Our trust prosthetics failed, and we had no way to know until
the damage was done – because knowing requires exactly the kind of
direct, personal evaluation that the scale had already made impossible.

The same pattern appears in every institutional domain. In justice: a
defendant’s fate depends on the competence of a lawyer they may have
met once, evaluated by a judge they have never met, using procedures
they do not understand, in a language – legal language – specifically
designed to be opaque to non-specialists. In healthcare: a patient’s treat-
ment depends on the judgment of a physician they see for an average of
eleven minutes, in a system governed by protocols written by commit-
tees they will never know, funded by insurance mechanisms they cannot
evaluate. In governance: a citizen’s welfare depends on representatives
they have never met, who make decisions on the basis of information
the citizen has no access to, in response to pressures – lobbying, donor
influence, institutional inertia – that are structurally invisible to the
electorate. In every case, the pattern is the same. The animal cannot
verify. The institution substitutes. The institution may or may not be
trustworthy. The animal has no way to know. We navigate our own
civilisation the way a blindfolded passenger navigates an aircraft – by
faith in systems we cannot see, operated by people we will never meet.

The Loneliness Diagnosis

IN May 2023, the United States Surgeon General, Vivek Murthy,
issued an advisory titled “Our Epidemic of Loneliness and Isola-
tion.“ The document – eighty-two pages, extensively referenced –

declared that approximately half of American adults experienced mea-
surable loneliness, and that the health consequences were equivalent
to smoking fifteen cigarettes a day. The advisory called for a national
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strategy, framed loneliness as a public health crisis, and recommended
strengthening “social infrastructure.“

Half. Of all adults. In the wealthiest civilisation in the history of the
species. Does that number land as it should? Half of all American adults
– in a country of 330 million people, connected by the most sophisticated
communication technology ever devised – report that they are lonely.
The word “epidemic“ is clinical. It is also, in this case, inadequate.

The framing was compassionate but incomplete. The advisory treated
loneliness as a problem to be solved – through better community spaces,
reformed digital environments, and pro-connection public policies. What
it did not do was ask the zoological question: is it possible that the envi-
ronment itself – the scale of it, the structure of it, the fundamental archi-
tecture of a civilisation in which eight billion organisms are connected
by institutions rather than relationships – is inherently incompatible
with the animal’s social neurology?

It is possible. And the evidence suggests it is more than possible.
The loneliness epidemic is not caused by a deficit of social skill in

the population. It is not caused by smartphones, though smartphones
accelerate it. It is not caused by a cultural shift toward individualism,
though individualism is a symptom. It is caused by the same thing that
causes every other failure described in this book: a mismatch between
the organism and its environment. The organism evolved for a village.
It lives in a city. The village provided 150 relationships maintained
through daily contact, enforced by proximity, embedded in a web of
mutual knowledge so dense that loneliness was structurally almost
impossible. The city provides eight million strangers, a handful of
personal relationships maintained through deliberate effort against the
grain of the environment, and the persistent, low-grade sensation that
something is missing. We know the sensation. We all do. It is the
background hum of modern life – not sharp enough to be called pain,
not absent enough to be called peace. Just the quiet, persistent sense
that the web we are supposed to be embedded in has thinned to a few
fragile threads.

John Cacioppo, the neuroscientist at the University of Chicago who
spent his career studying the physiology of loneliness before his death
in 2018, demonstrated that chronic loneliness produces measurable
changes in the brain – increased amygdala activation, reduced pre-
frontal cortex function, elevated cortisol, disrupted sleep architecture,
and altered gene expression patterns that increase inflammation and
reduce antiviral response. These are not psychological symptoms. They
are physiological responses. The organism is not merely unhappy. It
is deteriorating. And it is deteriorating because its environment – the
scaled environment, the institution-mediated environment, the envi-
ronment in which connection requires effort rather than occurring by
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default – does not meet the specifications of its social neurology.
Leiden has approximately 130,000 people. I know perhaps thirty

of them by name. Of those thirty, perhaps five are in what Dunbar
would call my support clique – the people I would call in a genuine
emergency. I am not antisocial. I am not shy. I have a family, colleagues,
neighbours I greet. By any reasonable measure, I am above average
in social connection for a person of my age and circumstances. And I
am, by the standards of my species’ evolutionary history, profoundly
isolated. The band I was designed to live in would contain fifty people,
all of whom I would know intimately. The village I was designed to
know would contain 150, all of whom I would recognise, trust or distrust
on the basis of direct experience, rely on in crisis. I have neither. I have
a city of 130,000 strangers and a handful of relationships maintained
through effort, scheduling, and the peculiar modern ritual of “making
time“ for the people who matter – as though connection were a hobby
rather than the baseline condition of the species.

I suspect your situation is not so different from mine. How many
people could you call at three in the morning? And how many would it
take to fill the village you were designed for?

I am not unusual. I am normal. And normality, in this case, is the
diagnosis.

The Swiss Exception

IF scale is the problem, there should be evidence that smaller-scale
governance works better. There is. Switzerland provides the most
cited example, and it is both instructive and cautionary.

Switzerland is not a country in the conventional sense. It is twenty-six
cantons – semi-sovereign political units, each with its own constitution,
parliament, government, and courts – federated into a national struc-
ture. The smallest canton, Appenzell Innerrhoden, has a population of
roughly 16,000. The largest, Zurich, has approximately 1.5 million. But
governance happens primarily at the cantonal and communal level, and
the communes – of which there are over 2,000 – often have populations
in the hundreds or low thousands. At commune level, Swiss governance
approaches something like Dunbar scale.

The direct democracy that Switzerland practises is the most extensive
in the world. Citizens vote on specific policy questions – not merely for
representatives, but on the policies themselves – up to four times per
year, at federal, cantonal, and communal levels. In the smaller cantons,
the Landsgemeinde – the open-air assembly in which citizens literally
gather in a square and vote by raising their hands – still exists. In
Appenzell Innerrhoden and Glarus, this is not a historical re-enactment.
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It is the actual mechanism of government. The citizens stand together,
hear the arguments, and decide. They can see each other. They know
each other. The representative is not a distant figure in a capital; the
representative is a neighbour whose competence and character have
been observed over years of shared life.

The results, by many measures, are impressive. Switzerland consis-
tently ranks among the top nations in quality of life, political stability,
personal freedom, and citizen trust in government. The Economist Intel-
ligence Unit’s Democracy Index regularly places it among the world’s
most robust democracies. Voter satisfaction is high. Corruption is low.
Public services function. The trains, as the cliche has it, run on time.

And yet.
Switzerland could not solve domestic violence. In 2022, Swiss police

registered over 19,000 cases of domestic abuse. Some 42% of women
in Switzerland have experienced domestic violence, and 24% of men,
according to a survey by the Swiss Federal Statistical Office. Domestic
homicides accounted for roughly 59% of all homicides committed in
the country. These numbers are not substantially different from other
wealthy European nations. The canton structure, the direct democracy,
the proximity of governance to the governed – none of it reaches behind
the closed door of the household. Scale helps with public trust. It does
not help with private violence. The aggression occurs within a unit
smaller than any institutional structure can routinely penetrate.

Switzerland could not solve suicide. The Swiss suicide rate, while it
has fallen significantly over the past four decades – from roughly 25 per
100,000 in the 1980s to approximately 10 per 100,000 today – remains
close to the European average. Switzerland is simultaneously one of the
happiest countries in the world, by survey, and one of Europe’s historic
“suicide capitals,“ as the Smithsonian has observed. The meaning crisis –
the Monk dimension, in the framework of this book – operates at a level
of individual interiority that communal governance cannot reach. You
can live in a well-functioning commune, know your neighbours, vote
on your local policies, and still find, at three in the morning, that the
question “why am I here¿‘ has no answer. Scale helps with belonging.
It does not automatically help with meaning. And here is a question I
do not have the answer to: if even the best-scaled governance on earth
cannot reach the inside of the household or the inside of the mind, what
can?

And Switzerland could not solve systematic exclusion. The same
Appenzell Innerrhoden that practises the Landsgemeinde – the purest
form of direct democracy on earth, the governance system closest to the
ancestral model – was the last jurisdiction in Europe to grant women
the right to vote. Not in 1920. Not in 1960. In 1991. The men of
Appenzell Innerrhoden voted, repeatedly, in their open-air assembly, to
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deny women participation. The right was ultimately imposed by the
Federal Court, against the democratic decision of the male citizens, after
a legal challenge brought by local women led by Theresa Rohner. The
judgment came on 27 November 1990. Women voted for the first time
on 28 April 1991.

The irony is precise and important. The most direct democracy, at
the smallest scale, with the highest social visibility, produced the most
exclusionary outcome. The men knew the women. They saw them every
day. They lived in the same small communities, shared the same public
spaces, participated in the same local economies. Proximity did not
produce justice. It produced, in this case, a majority that was comfortable
exercising power over a minority it knew intimately. The village is not
automatically fair. It is automatically transparent. Transparency does
not guarantee fairness. It only guarantees that unfairness is visible – and
visibility, without the institutional mechanisms to correct injustice, is
not enough.

This is the uncomfortable truth about the scale problem. The village
works better than the city in many dimensions. It works better for
trust, for accountability, for belonging, for the basic social functions our
neurology was designed to handle. But it does not work better for justice
between unequal groups. It does not work better for individual meaning.
It does not work better for the problems that occur inside the household
or inside the mind. The scale problem is real, and it explains the failures
of every system in Part Two. But it is not the only problem. And any
solution that simply says “go back to the village“ has not understood
the full diagnosis.

The Invisible Architecture

WHAT was lost in the scale jumps is not visible to the organism,
because the organism was born into the scaled environment
and has no experiential reference for anything else. This is

the water that David Foster Wallace described. The architecture of trust
at village scale – the web of mutual knowledge, the automatic reputation
enforcement, the conflict resolution through personal mediation, the
food sharing governed by social visibility – was invisible to the peo-
ple who lived within it, just as the architecture of institutional trust at
civilisation scale is invisible to us. We do not notice the contract until
someone breaks it. We do not notice the police until we need them. We
do not notice the court until we are in one. The institutions are the walls
of the enclosure, and like all walls, they are noticed only when you walk
into them.

But the absence of village-scale trust is felt. It is felt as the persistent,
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low-grade anxiety of depending on systems you cannot evaluate. It is
felt as the exhaustion of maintaining relationships through effort rather
than proximity. It is felt as the disorientation of living among strangers –
of walking through a crowd of fellow mammals and knowing none of
them, reading none of them, trusting none of them with the automatic,
effortless trust that the neocortex provides when it has enough data. It is
felt, most of all, as loneliness – the diagnostic signal of a social mammal
whose environment has exceeded its social capacity. Do you feel it? That
low hum? I do. I think most of us do, most of the time, and have simply
agreed not to mention it.

The response, throughout human history, has been to build more
institutions. More contracts, more regulations, more oversight bodies,
more compliance frameworks, more trust prosthetics layered on top of
trust prosthetics. Each one reasonable in isolation. Each one adding
complexity. Each one further distancing the organism from the direct
social relationships it was designed to navigate. The irony is structural:
every institution built to compensate for the loss of direct trust makes the
environment slightly more complex, slightly more opaque, slightly more
dependent on further institutions – which further erodes the conditions
under which direct trust could function. The prosthetics create the need
for more prosthetics. The solution deepens the problem. It is a trap
elegant enough to be beautiful, if you are not the animal caught inside
it.

I do not know how to resolve this. The honest answer is that nobody
does, because the scale problem is not a policy failure. It is a biological
constraint encountering a civilisational trajectory. You cannot shrink
the city back to a village. You cannot expand the neocortex. You can,
perhaps, design systems that operate at scales the animal can process
– clusters of 150, nested within larger structures, maintaining some of
the social visibility that the organism requires. This is the direction
Part Four will explore. But the exploration must begin with the honest
admission that the problem is not bad design. The problem is that the
designer – the animal, which is to say us – hit its limit, kept building, and
is now living inside a structure it cannot comprehend, surrounded by
institutions it cannot evaluate, dependent on strangers it cannot know,
and wondering why it feels so alone. We built this. Not out of malice.
Out of ingenuity that outran our neurology. And now we live in it.

The scale problem does not stop at trust. It reaches into every dimen-
sion of the animal’s life, including the one that consumes more of the
organism’s waking hours than any other. The animal works. In a band
of fifty, work was visible, immediate, and directly connected to survival.
In a civilisation of eight billion, forty percent of the working population
believes its work is meaningless. They are not wrong. They are not lazy.
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They are not ungrateful. They are hostages – organisms performing
functions that serve the institution rather than the animal, in buildings
they do not want to be in, for reasons they cannot articulate, trading the
only hours they will ever have for tokens they will hand immediately to
another institution for the right to sleep indoors. The scale problem does
not merely erode trust. It creates an entirely new category of suffering:
work the animal does not believe in. And that – work, meaning, the
thing we do all day and why it has stopped making sense – is where the
next chapter begins.





The Money Trap

FORTY percent of employed humans believe their jobs are mean-
ingless. Not forty percent of the unemployed. Not forty percent
of the discontented. Forty percent of people who get up every

morning, commute to a location, perform tasks for eight hours, com-
mute home, and do it again the next day – these people, when asked
by pollsters whether their work makes a meaningful contribution to the
world, say no. They are not refusing to work. They are not protesting.
They are compliant, showing up, doing the thing, collecting the tokens.
They are, by every institutional measure, functioning members of the
economy. They are also, by their own account, spending the majority of
their waking lives doing something they believe does not matter. In any
other captive population, this would be called a behavioural crisis. In
Homo sapiens, it is called employment.

Sit with that for a moment. Four in ten. Look around the office, the
bus, the morning train. Four in ten of those faces belong to organisms
who believe the thing they are about to spend the next eight hours
doing contributes nothing meaningful to the world. And they will do it
anyway. And they will do it tomorrow.

The previous chapter described what happens when a social mammal
scales past the limit of its neurology. Trust erodes. Institutions substitute.
The institutions grow opaque, and the animal loses the ability to evaluate
the systems it depends on. But the scale problem does not merely
corrode trust between organisms. It corrodes the relationship between
the organism and its own activity – the thing it does all day, every day, for
the majority of its adult life. At village scale, work was visible. You could
see the hut being built, the food being gathered, the tool being made,
the child being taught. The connection between effort and outcome
was immediate and legible. At civilisation scale, most work is invisible.
The organism performs a task whose connection to any outcome it
can perceive has been severed by layers of institutional mediation so
numerous that the worker, if asked what their work ultimately produces,
frequently cannot say. The scale problem does not merely erode trust.
It erodes meaning. And meaning, as the framework established in
Chapter 1 described, is not a luxury. It is the Monk dimension – a
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parallel requirement, running alongside every other category of the
animal’s environmental needs, and its absence is catastrophic.

The Taxonomy of Meaninglessness

IN 2013, the anthropologist David Graeber, then at the London School
of Economics, published an essay in Strike! magazine titled “On the
Phenomenon of Bullshit Jobs.“ The essay went viral – a term that,

in zoological context, is disturbingly accurate, since virality describes a
transmission pattern that overwhelms the host’s defences. The piece was
shared millions of times. It generated thousands of personal testimonies
from workers who recognised themselves in Graeber’s description. In
2018, Graeber expanded the essay into a book, Bullshit Jobs: A Theory,
which drew on a YouGov poll of British workers. The poll found that
37% of respondents said their jobs did not contribute meaningfully to the
world. An identical survey in the Netherlands produced 40%. Graeber
added the 13% who answered “unsure“ – reasoning, not unreasonably,
that a person who cannot say whether their work contributes mean-
ingfully has already answered the question – and arrived at a figure
approaching half.

The methodological objection deserves its hearing. A 2016 Ipsos
study found that 71% of British workers reported positive feelings about
their jobs, and 63% of the YouGov respondents themselves said their
work was “personally fulfilling.“ These numbers appear to contradict
Graeber’s thesis. But they do not, once you understand what is being
measured. Personal fulfilment and meaningful contribution are not the
same variable. A person can find their daily tasks engaging – enjoy the
routine, like their colleagues, take satisfaction in executing a process
well – while simultaneously recognising that the process itself produces
nothing of value. This is not cognitive dissonance. It is the perfectly
rational response of a social mammal that derives satisfaction from
competence and belonging, regardless of whether the task serves any
external purpose. The rat in the Skinner box presses the lever with
considerable diligence. It does not follow that the lever does anything.
Have you ever been good at something you knew, in your quieter
moments, did not matter? I have. The competence was real. The pride
was real. The contribution was not. The two feelings coexisted perfectly,
because our brains are built to find satisfaction in mastery whether or
not the mastery serves a purpose.

Graeber’s taxonomy of meaningless work is worth examining in de-
tail, because it reveals the architecture of the problem. He identified
five categories. The first: flunkies – workers whose jobs exist primar-
ily to make someone else feel important. Doormen at buildings with
functioning electronic locks. Receptionists at companies where visitors
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are rare and appointments are managed digitally. Personal assistants
whose principals could manage their own calendars in minutes. The
role exists not because the task requires a human but because the pres-
ence of a subordinate signals the status of the superior. In primate
ethology, the parallel is precise: subordinate grooming behaviour, in
which lower-ranking individuals attend to higher-ranking ones not for
hygienic benefit but as a display of social hierarchy. The difference is
that the primate groom is at least touching another organism.

The second category: goons – workers whose jobs exist only because
other organisations have them. Corporate lawyers whose primary func-
tion is to counter other corporate lawyers. Lobbyists hired to neutralise
the influence of other lobbyists. Public relations teams whose purpose is
to manage the fallout from decisions made by other parts of the same
organisation. Military recruiters, telemarketers, corporate brand con-
sultants. Graeber’s insight was that these roles are adversarial: they
exist in an arms race with their counterparts, and if every company
simultaneously eliminated them, no productive capacity would be lost.
The energy is spent not creating value but contesting it – a zero-sum
expenditure of organisational resources that, from the perspective of the
organism doing the contesting, produces nothing it can point to at the
end of the day.

The third: duct tapers – workers whose jobs exist to fix problems
that could be permanently resolved but are not. An employee whose
sole responsibility is to manually transfer data between two software
systems that no one has bothered to integrate. A team whose function is
to apologise to customers for failures in a process that management has
declined to repair. The duct taper’s role is structurally guaranteed to be
perpetual, because the problem they address is maintained rather than
solved. This is the institutional equivalent of treating symptoms while
preserving the disease, and the animal performing this role knows it.
The awareness is the injury.

The fourth: box tickers – workers whose jobs exist to allow an organisa-
tion to claim it is doing something it is not. Compliance officers at firms
where compliance is performative. Diversity coordinators hired after a
scandal, given no budget or authority, and expected to produce reports
that demonstrate progress that has not occurred. Survey administrators
whose results are never acted upon. The box ticker produces documen-
tation of activity in place of the activity itself – a phenomenon Graeber
described as the institutional substitution of process for outcome. The
organism’s days are spent generating evidence that something has been
done, in a context where both the organism and its supervisors under-
stand that nothing has.

The fifth: taskmasters – workers whose jobs consist of supervising
people who do not need supervision, or of creating work for others
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to do. Middle managers whose removal would increase rather than
decrease productivity. Consultants hired to recommend restructuring,
whose recommendations generate further consulting engagements. The
taskmaster’s role is to justify the existence of a layer of management,
which in turn justifies the existence of the layer above it. The organism
sits in meetings about meetings, writes reports about reports, and man-
ages people whose work would proceed identically – or more efficiently
– without management.

Which of these five categories do you recognise? Not in the abstract
– in your own life, or in the lives of people you know? It is a question
worth sitting with, because the taxonomy is not theoretical. It is a mirror.

Graeber died in September 2020, at the age of fifty-nine, before the
largest uncontrolled experiment in job value ever conducted had fully
played out. The experiment had begun six months earlier. It was not
designed by any researcher. It had no ethics committee, no control
group, no protocol. It was called a pandemic.

The Experiment

IN March 2020, governments across the developed world ordered
the simultaneous cessation of work deemed non-essential. The
word itself – essential – had never been operationally defined at this

scale. Within weeks, it was. Essential workers were those whose absence
would cause immediate, visible harm: nurses, doctors, paramedics, am-
bulance drivers, cleaners, refuse collectors, supermarket staff, delivery
drivers, agricultural workers, power plant operators, water treatment
technicians, teachers of young children, care home staff. These were the
people who could not stop. If they stopped, patients died, shelves emp-
tied, lights went off, water stopped flowing, the elderly were abandoned,
and the youngest children had no one to watch them. The connection
between their labour and a tangible outcome was direct, legible, and
undeniable. For the first time in modern economic history, the invisible
became visible: the work that actually kept civilisation running was
being performed by the people at the bottom of the pay scale. We called
them heroes. We clapped for them from our balconies. And then we
watched, in real time, as the market confirmed what we had always sus-
pected but never quite said aloud: our civilisation values the essential
least and the inessential most.

The Economic Policy Institute in the United States documented the
disparity with precision. Essential workers in food and agriculture
earned a median hourly wage of $13.12. More than 23 million essential
workers earned between $10 and $20 per hour. Over half of all essential
frontline workers earned less than $20 per hour, compared with roughly
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a third of non-essential workers. The people upon whom the survival of
the entire system depended were the same people the system paid the
least, insured the least, and protected the least. Only 31% of workers in
the bottom 10% of income had access to paid sick leave. The organism
whose labour was most critical to the collective was the organism most
likely to work while ill, because it could not afford not to.

Meanwhile, the non-essential workers went home. Offices emptied.
Corporate headquarters fell silent. Management consultants stopped
consulting. Marketing teams stopped marketing. Financial analysts
stopped analysing. Middle managers stopped managing. Lobbyists
stopped lobbying. Brand strategists stopped strategising. The entire ap-
paratus of what Graeber had called bullshit jobs – the flunkies, the goons,
the duct tapers, the box tickers, the taskmasters – ceased operations, in
some cases for months.

The observable effect on civilisation was: nothing.
The hospitals still ran. The food still arrived. The lights stayed on.

The rubbish was collected. The internet functioned. The water flowed.
The genuinely essential infrastructure of human civilisation continued to
operate, maintained by the lowest-paid workers in the economy, while a
significant proportion of the highest-paid workers discovered that their
absence produced no measurable deficit in any system that mattered.
The stock market fluctuated, certainly – but the stock market measures
institutional confidence, not civilisational function. The shelves were
stocked. The wards were staffed. The bins were emptied. The organism
survived because the organisms who actually maintain its survival kept
showing up.

This was not an ideological argument. It was an observable outcome.
Graeber had predicted exactly this result two years before it happened,
and he was not making a radical claim. He was making a zoological one.
In any ecosystem, the roles that matter are the roles whose removal pro-
duces system failure. If you remove the decomposers from a forest floor,
the nutrient cycle collapses. If you remove the pollinators, reproduction
halts. If you remove the apex predators, trophic cascades destabilise
everything below. The test of function is removal. COVID performed
the removal. The results were unambiguous. The roles whose holders
the system valued least, measured by compensation, were the roles
the system could least survive without. What does it tell us about our
civilisation that the removal test produced this result? What does it tell
us about ourselves that we knew it would?

The inverse was equally revealing. Microsoft Japan, in a separate
experiment conducted in 2019, had trialled a four-day work week –
reducing working time by twenty percent with no reduction in pay.
Productivity increased by nearly forty percent. Electricity costs fell
by 23%. Printing decreased by 59%. The standard meeting was cut
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from sixty minutes to thirty, and half of all meetings adopted the new
format. Ninety-two percent of employees reported satisfaction with the
arrangement. The trial demonstrated what the pandemic would later
confirm on a vastly larger scale: a significant proportion of the time the
organism spends at work is not producing anything. The hours are not
calibrated to the task. They are calibrated to the institution.

The Arbitrary Enclosure

THE eight-hour working day is the most consequential enclosure
design decision in the history of the species, and it was made by
a Welsh textile manufacturer in 1817.

Robert Owen ran the New Lanark cotton mills in Scotland – a factory
town he had purchased in 1799 with the explicit intention of demonstrat-
ing that humane treatment of workers was compatible with profit. Owen
was, by the standards of his era, a radical: he established infant schools,
reduced working hours for children, improved housing, and refused
to employ children under the age of ten at a time when six-year-olds
commonly worked twelve-hour shifts. In 1817, Owen articulated the
principle that would eventually become the default architecture of the
modern working day: “Eight hours labour, eight hours recreation, eight
hours rest.“ The slogan divided the day into three equal portions. It was
elegant. It was humane, relative to the fourteen- and sixteen-hour days
then common. It was calibrated for the industrial factory – a specific
environment, performing specific tasks, under specific conditions.

It was not calibrated for the organism.
Owen’s formula was a rescue operation, not a design specification.

He was not asking what the animal needed. He was asking what the
minimum concession from the factory owners might look like. The eight-
hour day was the floor, not the ceiling – the least bad option within the
constraints of industrial capitalism, not a biological assessment of how
many hours a day the organism should spend in obligated activity. Yet
the number stuck. It took a century of labour organising to achieve it
– the eight-hour day was not widespread in the United States until the
Fair Labor Standards Act of 1938 – and by the time it was won, it had
calcified from a hard-fought concession into an assumed norm. The
eight-hour day ceased to be a political achievement and became a law
of nature. It is not a law of nature. It is an enclosure parameter designed
for a cotton mill in 1817. And we are still living inside it, two centuries
later, sitting at computers, in a world that bears no resemblance to a
cotton mill, governed by a number that a Welsh manufacturer chose
because it was less cruel than sixteen.

The evidence that it is poorly calibrated is substantial and has been
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accumulating for a century. In 1930, John Maynard Keynes published
an essay titled “Economic Possibilities for our Grandchildren,“ in which
he predicted that by 2030, technological progress would have increased
productive capacity so dramatically that the standard working week
would fall to approximately fifteen hours. Keynes was not guessing. He
was extrapolating from observed productivity trends, and his projection
was, in one sense, remarkably accurate. The U.S. Bureau of Labor Statis-
tics has documented that productivity per hour worked in the American
economy has increased by roughly 72% since 1973 alone. The Economic
Policy Institute reports that between 1979 and 2019, net productivity
grew by 59.7%. Keynes was right about the productive capacity. He was
catastrophically wrong about what would happen to the hours.

The hours barely moved. In 1950, the average American worked
approximately 38 hours per week. In 2024, the figure is approximately
34. In seventy-four years, during which productivity roughly tripled,
the organism gained four hours per week. Four hours. Where did the
rest go? The surplus productivity – the enormous delta between what
the animal produces per hour and what it produced per hour in 1950 –
went somewhere. It did not go to the animal. Between 1973 and 2014, as
documented by the Economic Policy Institute, productivity grew 72.2%
while the typical worker’s compensation grew 9.2%. The gap – 63 per-
centage points of productivity growth – went to institutional overhead,
executive compensation, and returns to shareholders. The organism
became dramatically more efficient. The efficiency was captured by the
institution. The animal’s hours did not change, because the hours were
never calibrated to the animal’s productivity. They were calibrated to
the institution’s appetite.

Keynes’s error was not economic. It was zoological. He assumed that
a rational organism, having achieved sufficient productive capacity to
meet its material needs in fifteen hours, would choose leisure. He did not
account for the fact that the organism does not control the enclosure. The
enclosure controls the organism. And the enclosure’s design parameters
– eight hours, five days, forty-eight weeks – are set not by the animal’s
biology or the task’s requirements but by the institution’s structural need
to keep the animal in the building. The factory is gone. The cotton mill is
a museum. The hours remain. Why? Not because anyone decided they
should. Because nobody decided they shouldn’t. And that, perhaps, is
the most damning indictment of all: the enclosure persists not by force
but by default.
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The Dead Time

THERE is a period in the working day that is neither work nor rest,
neither productive nor restorative, neither chosen nor enjoyed.
It occurs twice daily, consumes a substantial fraction of the

organism’s waking life, and is so normalised that it has been given a
neutral name – “the commute“ – as though it were a feature of geography
rather than a failure of design.

In 2019, the Trades Union Congress in the United Kingdom published
an analysis of data from the ONS Labour Force Survey showing that the
average British worker spent 59 minutes per day commuting – roughly
thirty minutes each way. This figure had increased by 21 hours per year
over the preceding decade. Fifty-nine minutes per day, five days per
week, forty-eight weeks per year: approximately 236 hours annually.
Nearly ten full days. The organism spends ten days per year in transit
between the place where it sleeps and the place where it works – days
that are, in any meaningful biological sense, deleted. The animal is not
resting. It is not working. It is not playing, socialising, creating, learning,
or engaging in any activity that serves any dimension of its flourishing.
It is sitting in a metal box, usually alone, usually in traffic, usually doing
nothing that the organism, in any other context, would choose to do.

Robert Putnam, the Harvard political scientist whose 2000 book Bowl-
ing Alone documented the collapse of American civic engagement, iden-
tified commuting as a direct driver of social erosion. Every ten minutes
of commuting, Putnam found, reduces all forms of social capital by 10%.
The mechanism is straightforward: time spent alone in a car is time not
spent with other humans. The commute does not merely waste time. It
actively destroys the organism’s social environment. It is the anti-village
– a daily period of enforced isolation inserted into the life of a social
mammal, performed in a sealed capsule, surrounded by thousands of
other social mammals in their own sealed capsules, all of them moving
through shared space without any possibility of contact, connection, or
even acknowledgment. Putnam estimated that suburbanisation, com-
muting, and urban sprawl accounted for roughly ten percent of the
total decline in civic engagement since 1965. The car, which was sold
to the organism as freedom, became the mechanism of its daily solitary
confinement.

I commute. I should say that now. The University of Western Syd-
ney’s Hawkesbury campus is forty-five minutes from my home in Rich-
mond on a good day, longer in traffic, and the traffic is frequently not
good. I drive alone. I listen to podcasts – the polite modern word
for “audio stimulation to distract a solitary mammal from the sensory
poverty of its environment.“ My commute is not unusual. It is normal.
And normality, as I observed in the previous chapter, is the diagnosis.
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The aggregate numbers are remarkable when considered from outside
the enclosure. The American time-use survey indicates that the average
American spends over four and a half years of their life commuting.
Not four and a half years working, which would at least serve the in-
stitutional purpose the organism has been assigned. Four and a half
years sitting in a vehicle, alone, in transit, contributing nothing to any
dimension of any life – not the organism’s, not the institution’s, not the
community’s. It is pure waste, measured in the only currency the animal
actually possesses: time alive. Four and a half years. Gone. Not taken
by disease, not lost to accident. Deleted, voluntarily, by a civilisation
that put the sleeping place and the working place in different locations
and then failed, for a century, to ask whether this was a good idea.

The organism that endures this daily extraction does not protest,
for the most part. It adapts. It normalises. It develops routines – the
morning coffee, the specific radio station, the particular route – that
create the sensation of agency within a structure that offers none. This is
a well-documented response in captive animals. Stereotypic behaviour –
the repetitive pacing of a caged leopard, the head-bobbing of a confined
parrot, the circuit-swimming of a tank-bound dolphin – is the organism’s
attempt to impose pattern on an environment that provides insufficient
stimulation. The commuter’s rituals are not identical to stereotypic
pacing. But they serve the same function: the imposition of predictability
on a period of the day that the organism did not choose, does not enjoy,
and cannot escape.

The Sanctuary Simulation

IN 2024, Gallup published its annual State of the Global Workplace
report and found that 21% of the world’s employees were engaged
at work. Twenty-one percent. The remaining 79% were either “not

engaged“ – performing their tasks without emotional or intellectual
investment – or “actively disengaged“ – actively undermining their
organisation’s purpose. Sixty-two percent fell into the merely detached
category. Fifteen percent were sabotaging. The aggregate cost, Gallup
estimated, was $438 billion in lost productivity in a single year. The
numbers are so extreme that they resist comprehension. Nearly four in
five employed humans, globally, are performing their work in a state
ranging from indifference to hostility. This is not a labour market statistic.
It is a welfare assessment of a captive population. What would we say if
79% of zoo animals showed signs of disengagement? We would say the
enclosure had failed. We would not blame the animals.

The organism in this condition does what every organism in envi-
ronmental deficit does: it searches for what it is missing. And in the
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twenty-first century, the search has produced an extraordinary phe-
nomenon. The animal, unable to find meaning, mastery, autonomy,
team cohesion, visible progress, and appropriate challenge in its work-
ing life, has discovered a technology that provides all of these things,
reliably, on demand, for the price of a monthly subscription or a one-time
purchase. It is called a video game.

The connection between gaming and the psychology of work is not
incidental. It is structural. Richard Ryan and Edward Deci at the Uni-
versity of Rochester developed Self-Determination Theory in the 1980s,
identifying three core psychological needs – autonomy, competence,
and relatedness – whose satisfaction predicts wellbeing across virtu-
ally every human context. In 2006, Ryan, along with C. Scott Rigby
and Andrew Przybylski, published a paper in Motivation and Emotion
demonstrating that video games satisfy all three needs with remarkable
precision. Autonomy: the player chooses their actions, their strategy,
their moment-to-moment decisions. Competence: the game calibrates
challenge to skill, provides immediate feedback on performance, and
offers visible markers of progression. Relatedness: multiplayer games
embed the player in a team with shared objectives, clear roles, and
mutual dependence. The paper found that need satisfaction during
gameplay independently predicted both enjoyment and the desire to
continue playing. The game was not addictive in the chemical sense.
It was satisfying in the biological sense. It was meeting needs that the
organism’s actual environment was not.

Consider the structure of a typical cooperative game session. A
group of four to six humans, usually known to each other, log in at an
agreed time. They are assigned or choose roles within a team – healer,
damage dealer, strategist, scout. They receive a mission with a clear
objective: retrieve this item, defend this position, eliminate this threat.
The objective is difficult but achievable. Progress is visible: health bars,
score counters, map coverage, mission checkpoints. Feedback is instant:
every action produces an observable result. Communication is constant:
voice chat, pings, call-outs. The team succeeds or fails together. If they
fail, they can try again immediately, adjusting their strategy based on
what they learned. If they succeed, the reward is not merely digital
currency but the shared experience of competence under pressure – the
same experience that would, in the ancestral environment, follow a
successful hunt, a defended camp, a navigated migration.

Does any of that sound like your workplace? Does it sound like
anyone’s? Clear mission, competent team, visible progress, appropriate
challenge, immediate feedback, genuine autonomy, the sense that your
contribution matters? If your answer is yes, you are in the 21%. If your
answer is no – and statistically, it will be no – then the game is doing
something your job is failing to do, and the animal knows it.
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The zoological observation is straightforward. The game provides
what the workplace does not: a clear mission, a competent team, visible
progress, appropriate challenge, immediate feedback, genuine auton-
omy, and the sense that the organism’s contribution matters. These are
not luxuries. They are the environmental inputs that the Slave dimen-
sion – the service drive – and the Master dimension – the mastery drive
– require in order to function. The animal is not escaping into a fantasy.
It is escaping into an environment that meets its specifications. The
fantasy is not the game. The fantasy is the idea that the workplace, as
currently designed, constitutes an adequate habitat for a cognitively
complex social mammal.

In 2019, the World Health Organisation classified burnout as an oc-
cupational phenomenon in the 11th revision of the International Clas-
sification of Diseases – a recognition that chronic workplace stress was
producing measurable pathology in the global workforce. The definition
included three dimensions: energy depletion or exhaustion, increased
mental distance from one’s job, and reduced professional efficacy. Trans-
late this into zoological language and the description is immediately
recognisable. Energy depletion: the organism’s metabolic resources
are exhausted by sustained activity in a low-enrichment environment.
Mental distance: the organism withdraws engagement from an environ-
ment that does not reward engagement. Reduced efficacy: the organism
ceases to invest effort in outcomes it has learned to perceive as discon-
nected from its actions. This is not burnout. This is learned helplessness
– the condition first documented by Martin Seligman at the University
of Pennsylvania in the 1960s, in which an organism subjected to uncon-
trollable negative stimuli eventually ceases attempting to avoid them,
even when avoidance becomes possible. The organism does not choose
passivity. It is trained into it by an environment in which agency has
been structurally removed.

The LinkedIn survey that found 80% of professionals experience
“Sunday scaries“ – anticipatory anxiety on Sunday evenings about the
coming work week – is perhaps the most revealing data point of all. The
organism, during its brief period of relative environmental adequacy
(the weekend), begins to exhibit stress responses as the return to the in-
adequate environment approaches. Fifty-six percent report generalised
anxiety. Fourteen percent feel physically ill. Nine percent experience
panic attacks. The distress does not begin on Monday morning. It be-
gins on Sunday afternoon. The organism’s stress physiology is activated
not by the workplace itself but by the anticipation of the workplace
– a response identical in structure to the anticipatory cortisol spikes
documented in captive primates before the onset of a known stressor.
The Sunday evening dread is not a personal failing. It is a diagnostic
signal. It is the organism’s neurology registering, accurately, that the
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environment it will enter in twelve hours is inadequate for its needs.
And how many of us feel it? Eighty percent. Four in five. Our bodies
know something is wrong even when our culture insists everything is
fine.

The fix is not to take the game away. The fix is to make the real world
worth logging out for.

The Good Impulse

THE temptation at this point is anger. Forty percent meaningless
work. Eighty percent disengagement. Ten days a year deleted
in transit. An arbitrary eight-hour structure designed for cotton

mills applied to organisms sitting at computers. A pay structure that
compensates the essential least and the inessential most. Sunday evening
panic attacks. The data invites outrage, and outrage is satisfying, and
satisfaction is dangerous here because it replaces understanding.

The division of labour was one of the most powerful insights in hu-
man history. Adam Smith observed it at a pin factory in the 1770s and
opened The Wealth of Nations with its description. Ten men, each per-
forming one of eighteen specialised steps, produced 48,000 pins per day.
The same ten men, each working independently through all eighteen
steps, would have produced perhaps a few dozen. The multiplication of
output through specialisation was staggering – not merely an improve-
ment but a transformation, a phase change in productive capacity. Smith
called the result “universal opulence“ and predicted it would extend
“to the lowest ranks of the people.“ He was, within certain parameters,
correct. The division of labour enabled surplus. Surplus enabled stor-
age. Storage enabled settlement. Settlement enabled civilisation. Every
hospital, every university, every bridge, every water treatment plant,
every vaccine – all of it rests on the foundation of specialised labour. The
pin factory made the modern world. Our world. The one we complain
about and could not survive without.

The pin factory also severed the organism’s connection to its own
output. The man who straightens the wire does not make a pin. He
straightens wire. All day. Every day. The product of his labour is
not an object he can hold but a small contribution to a process whose
final output he may never see. This severing – of the organism’s effort
from the organism’s outcome – is the original injury, and it scales. At
village level, a toolmaker makes tools. The tools are used by people
the toolmaker knows. The feedback is immediate: the axe works or it
does not, and the toolmaker sees the result. At factory level, a worker
performs a step. The step contributes to a product. The product is
sold to a stranger. The revenue accrues to the factory owner. The



THE MONEY TRAP 207

worker receives a wage. The connection between effort and outcome has
been mediated by four intervening layers – process, product, market,
management – and at each layer, the organism’s ability to perceive
the meaning of its own activity diminishes. At civilisation level, the
layers number in the dozens or hundreds. A data analyst at a financial
services firm performs calculations that feed into reports that inform
decisions that affect portfolios that generate returns that are distributed
to shareholders that the analyst will never meet, for purposes the analyst
cannot discern. The organism’s effort is real. The outcome is invisible.
The meaning is gone.

This is not exploitation in the classical Marxist sense, though ex-
ploitation certainly occurs within the structure. It is something more
fundamental: a design problem. The division of labour, which enabled
everything, also destroyed something the organism requires – the per-
ceptible connection between what it does and what that doing produces.
The good impulse was specialisation. The execution was abstraction.
And the abstraction proceeded to the point where the organism, per-
forming its specialised role in the vast institutional machine, can no
longer perceive the machine’s output, its own contribution to that out-
put, or the relationship between its daily effort and any outcome it can
evaluate. This is the Slave dimension of the framework operating in
an environment that has structurally removed the conditions for its
satisfaction. The animal wants to serve. The institution has made the
service invisible.

Graeber understood this. His account was sometimes read as an
attack on capitalism, and it was certainly informed by anarchist politics.
But the deeper argument was not political. It was phenomenological.
The organism that perceives its work as meaningless suffers, regardless
of the economic system that organises the work. The suffering is not
caused by low wages, though low wages compound it. It is not caused by
bad management, though bad management compounds it. It is caused
by the structural invisibility of the connection between the animal’s
effort and any outcome the animal can perceive as mattering. This
is the scale problem applied to the Slave dimension. At 150, work
is visible. At eight billion, work is abstract. The abstraction is not a
conspiracy. It is a consequence of the same scaling that the previous
chapter described – the same scaling that eroded trust, that replaced
direct knowledge with institutional mediation, that built the prosthetics
and then couldn’t govern the prosthetics. The system that made the pins
made the organism that straightens the wire invisible to itself.
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The Hours That Didn’t Disappear

IF the division of labour is the original injury, the retention of surplus
by the institution rather than the organism is the ongoing one.
Keynes’s prediction deserves a second examination, because its

failure illuminates the mechanism precisely.
Between 1948 and 1973, productivity and wages in the United States

moved in lockstep. The Economic Policy Institute has documented this
with exhaustive precision: hourly compensation for a typical worker
climbed in tandem with productivity for twenty-five years. The or-
ganism became more productive, and the organism was compensated
proportionally. Then the lines diverged. Between 1979 and 2019, produc-
tivity grew 59.7%. Typical worker compensation grew 15.8%. The gap –
43.9 percentage points – represents income that went, in the EPI’s phras-
ing, “everywhere but the paychecks of the bottom 80% of workers.“ It
went to executive compensation, to shareholder returns, to institutional
overhead. It went, in other words, to the institution.

The significance for working hours is direct. If compensation had
tracked productivity, the organism would have faced a genuine choice:
earn more per hour at the same hours, or earn the same total at fewer
hours. Many organisms would have chosen the latter. Keynes assumed
they would. The four-day work week trials confirm the preference is
real: in Iceland’s trial between 2015 and 2019, involving 2,500 workers,
wellbeing increased, productivity was maintained, and 97% of partici-
pants wanted to continue. Eighty-six percent of Iceland’s workforce has
since moved to shorter hours or gained the contractual right to do so.
The preference for fewer hours, given adequate compensation, is not
theoretical. It is demonstrated. Given the choice, the animal chooses
time. Our animal. Every time.

But the choice was never offered to most of us, because the surplus
was captured before we could exercise it. The productivity gains that
should have shortened the work week instead lengthened the profit
margin. The hours remained at eight per day, five per week, not because
the work required eight hours – Microsoft Japan proved it did not – but
because the institution’s structure assumed eight hours. The assump-
tion became self-reinforcing. Workplaces are designed for eight-hour
occupancy. Commuter systems are designed for eight-hour schedules.
Childcare is designed for eight-hour parental absence. School hours are
designed to match work hours. The entire architecture of the modern
enclosure is calibrated to a parameter set in 1817, for a cotton mill, by a
man who was trying to stop children from working sixteen-hour days.

The organism’s time – the only genuinely non-renewable resource
in its possession – is allocated not by the organism’s needs, not by
the task’s requirements, not by the organism’s productivity, but by an
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institutional default that no one designed, no one evaluated, and no one
can seem to change. The eight-hour day is not a natural law. It is not a
biological optimum. It is not even an economic necessity, as every trial
of reduced hours has demonstrated. It is a fossil – a structural remnant
of the industrial revolution, preserved not by evidence but by inertia,
governing the daily architecture of eight billion lives because changing
it would require renegotiating every other structure built on top of it.
The cage was constructed around the hours. Removing the hours means
rebuilding the cage. The cage remains.

The Animal at the Desk

I want to return to the organism I described in Chapter 1 – the statisti-
cally median human, the thirty-four-year-old woman who sleeps ninety
minutes short, commutes fifty-two minutes each way, eats two meals
alone, exercises less than the WHO minimum, has four hundred digital
connections and two real ones, and describes herself as “fine – just tired.“
Consider her working day through the zoological lens.

She rises at 6:15 a.m. – approximately ninety minutes before the sun-
light her circadian biology requires to calibrate its hormonal cycles. She
prepares in artificial light. She eats quickly or not at all. She enters a vehi-
cle and spends thirty to forty-five minutes in isolated transit, arriving at
a building she did not choose, designed for institutional efficiency rather
than biological function: fluorescent lighting, recycled air, a temperature
calibrated to the average metabolic rate of a 70-kilogram male (a 2015
study in Nature Climate Change by Boris Kingma and Wouter van Marken
Lichtenbelt at Maastricht University confirmed that standard office tem-
peratures are based on a metabolic model developed in the 1960s using
the resting metabolic rate of a forty-year-old, 70-kg man). She sits – a
posture her skeleton was not designed to maintain for extended periods
– at a workstation, and performs tasks that may or may not contribute to
an outcome she can perceive.

She attends meetings. Atlassian, the software company, surveyed its
workforce in 2022 and found that the average employee attended 62
meetings per month, and that employees rated half of those meetings
as time wasted. Thirty-one meetings per month – roughly seven per
week – that the organisms attending them believe serve no purpose. She
responds to emails. A 2019 study by the McKinsey Global Institute esti-
mated that the average professional spends 28% of their working week
on email – approximately thirteen hours – and that much of this com-
munication is redundant, misdirected, or performative. She completes
tasks. Some of these tasks are meaningful. Some are duct taping – fixing
problems that persist because solving them is not a priority. Some are
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box ticking – generating documentation of activity rather than activity
itself. She does not always know which category her current task falls
into, and the uncertainty is itself a source of low-grade distress.

At 12:30, she eats at her desk. The desk lunch is a remarkably precise
indicator of environmental failure: the organism, instead of using its
midday feeding period to move, socialise, change its sensory environ-
ment, and consume food at a pace that allows the digestive system to
function properly, sits in the same chair, in the same room, staring at the
same screen, consuming food with one hand while performing work
with the other. It is the behavioural equivalent of a zoo animal eating in
its sleeping quarters because no separate feeding area has been provided.
The zoo would fail an inspection. The office passes one. When was the
last time you ate lunch somewhere that was not your desk, your car, or
your kitchen counter while checking your phone? The question is not
accusatory. I eat at my desk. We nearly all do. That is the point.

At 5:30, or 6:00, or whenever the institutional expectation permits, she
enters the vehicle again. Thirty to forty-five more minutes of isolated
transit. She arrives home with approximately four hours of waking time
remaining – four hours in which to maintain her relationships, raise
her children, feed herself properly, exercise, rest, create, learn, play, and
attend to whatever dimension of her flourishing the preceding ten hours
have most severely neglected. She will not manage all of these. She
will manage one or two, poorly, in a state of fatigue, and the rest will be
deferred to the weekend, which is two days long and already committed
to the domestic maintenance – shopping, cleaning, laundry, repairs –
that the working week prevents.

She is not failing. The enclosure is failing her. The eight-hour day
plus the commute plus the domestic labour plus the sleep deficit plus
the social isolation plus the meaning deficit produces, in aggregate,
an organism running at chronic environmental deficit across nearly
every dimension of the framework established in Chapter 1. Vehicle:
underslept, underexercised, poorly nourished. Cub: no play, no rest.
Herd Member: isolated, disconnected. God: no creative outlet. Slave:
service drive unmet or invisible. Master: skills unused. Monk: meaning
absent or obscured. Zookeeper: the habitat itself is the problem. The
animal is not flourishing. The animal is enduring.

And it does endure. This is perhaps the most remarkable feature of
the species: its tolerance for environmental deficit. The organism adapts.
It lowers its expectations. It recalibrates “normal“ downward, year by
year, until a condition that would constitute a welfare emergency in
any other captive population is accepted as the baseline. The Sunday
scaries become routine. The desk lunch becomes habit. The commute
becomes “my time.“ The meaningless tasks become “just part of the
job.“ The organism does not protest, because every other organism in



THE MONEY TRAP 211

the enclosure is exhibiting the same behaviour, and normality is the
most powerful anaesthetic the species has ever produced. We are, all of
us, adapting to conditions that would be condemned in any zoo on the
planet. And we are doing it together, which makes it feel like a choice
rather than a cage.

The Fifteen-Hour Question

THE question is not whether the current arrangement is adequate.
The data answers that comprehensively: it is not. The question
is what the organism actually requires, and here the evidence

converges from multiple directions onto a surprisingly consistent an-
swer.

Marshall Sahlins, the anthropologist at the University of Chicago,
described hunter-gatherer societies as “the original affluent society“ in
1966. His claim, based on data from the !Kung San of the Kalahari and
the Arnhem Land Aboriginals of Australia, was that foraging peoples
spent approximately fifteen to twenty hours per week on direct sub-
sistence activity – hunting, gathering, processing food. The figure has
been contested. When researchers include all subsistence-related tasks
– tool maintenance, camp upkeep, food preparation – the total rises to
thirty to forty hours per week. The methodological criticisms are sound:
Sahlins’s data came from only two populations, based on less than a
month of observation each, and neither population was unaffected by
contact with agricultural and industrial societies.

But the direction of the finding has been replicated. The organism, in
its ancestral environment, did not work eight hours a day, five days a
week, for forty-eight weeks a year. It worked in bursts – intense periods
of activity followed by rest, socialisation, storytelling, play. The work
was varied: no single task dominated. It was embedded in social context:
performed with others, visible to others, serving purposes legible to all.
And it was bounded: when the food was gathered, the tools were made,
and the shelter was maintained, the organism stopped. There was
no institutional structure demanding that it continue working in the
absence of work to do. The concept of “hours“ – of time owed to an
entity other than the organism itself – did not exist.

Keynes predicted fifteen hours. Sahlins documented fifteen to twenty.
The four-day work week trials consistently show that reducing hours
by twenty percent produces no loss in output and significant gains in
wellbeing. The convergence is not coincidental. It points to a biological
range – somewhere between fifteen and thirty hours per week – within
which the organism can perform meaningful, productive work without
the chronic depletion that characterises the modern arrangement. The
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specific number matters less than the principle: the organism is working
roughly twice as many hours as its biology and its actual productivity
require, and the surplus hours are serving the institution, not the animal.

The organism knows this. The Gallup data – 79% disengaged – is
the organism’s own assessment. The YouGov data – 37 to 40% finding
their work meaningless – is the organism’s own report. The Sunday
scaries – 80% experiencing anticipatory dread – are the organism’s own
neurology. The gaming statistics – billions of hours annually spent
in environments that provide what the workplace does not – are the
organism’s own behaviour. Every dataset points to the same conclusion:
the animal is trapped in a structure that demands more time than the
work requires, more compliance than the task justifies, and more of
the organism’s life than the organism believes is warranted. It is not
lazy. It is not ungrateful. It is an animal in an enclosure designed for
an institution’s needs rather than an organism’s needs, and it is telling
anyone who will listen – through polls, through behaviour, through
Sunday evening anxiety, through the quiet, desperate popularity of
games that simulate the working conditions its actual workplace fails
to provide – that the enclosure is wrong. We are telling ourselves. We
have been telling ourselves for decades. The question is whether we are
ready to listen.

The animal works to afford shelter. It trades hours – irreplaceable
hours, the hours of its one life – for tokens, which it exchanges for the
right to occupy a physical space in which to sleep, eat, and recover
sufficiently to work again the next day. The circle is closed: work to
afford shelter, shelter to enable work. The organism’s labour purchases
the minimum environmental condition for its own continuation, and the
continuation is directed back into labour. In a band of 150, shelter was
built by the band. It was a collective product of shared effort, maintained
by the community, available to every member. It did not require tokens.
It did not require a lifetime of obligated labour. It did not require that
the organism spend the majority of its waking life performing tasks it
does not believe in, in buildings it did not choose, surrounded by people
it barely knows, in order to earn the right to sleep indoors.

But that is the current arrangement. The animal works to afford
shelter. And the question that follows – the question that opens the
next chapter – is this: what happened to shelter? What happened to the
thing that every organism in every ecosystem on the planet possesses
by default – a place to be, a territory, a den, a nest – that the most
technologically advanced species in the history of life on Earth must
spend forty-five years purchasing?



The Medicine Paradox

WHAT is a house?
The question is not philosophical. It is zoological, and it has two

answers that cannot coexist in the same sentence. A house is, first, shel-
ter – the most elementary environmental requirement for a terrestrial
mammal in a temperate or variable climate. Every zoo on earth provides
it. The second of the Five Freedoms, established by the Brambell Com-
mittee in 1965 and codified into welfare legislation across the developed
world, is freedom from discomfort, defined as the provision of an ap-
propriate environment including shelter and a comfortable resting area.
No accredited facility anywhere – not the smallest rescue centre, not the
most underfunded municipal zoo – would house an animal without it.
Shelter is not a privilege to be earned. It is the minimum specification of
a functional enclosure. It is the floor beneath which no keeper may go.

A house is also a financial instrument. It is an asset class traded on
global markets, bundled into mortgage-backed securities, leveraged by
institutional investors, speculated upon by individuals and sovereign
wealth funds, and priced not by the cost of its materials or the labour
required to build it but by what the next buyer can be persuaded to pay.
In England in 2024, the average home cost 7.7 times the median annual
household income, according to the Office for National Statistics. In
1997, when the ONS data series begins, 88 percent of local authorities
had house prices below five times average earnings – the conventional
threshold for affordability. By 2024, that figure had fallen to 9 percent.
Twenty-seven local authorities out of 318. The shelter became, in the
space of a single generation, something the median organism cannot
afford.

These two definitions – shelter and asset – are in direct conflict. They
cannot both be optimised simultaneously. An asset appreciates in value.
Shelter depreciates in cost. An asset rewards scarcity. Shelter rewards
abundance. An asset benefits the holder by excluding others from it.
Shelter benefits the occupant by including them within it. The species
built a system in which the fundamental environmental need of every
organism is simultaneously the primary vehicle for private wealth ac-
cumulation, and then expressed surprise that some organisms have
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shelter and others do not. Can both definitions survive? Can a society
optimise for the value of its housing stock and the welfare of its housed
population at the same time? The answer, as the numbers are about to
show, is no.

The numbers are not subtle. In England, as of October 2022, there
were 676,304 recorded empty homes, according to the Ministry of Hous-
ing, Communities and Local Government’s council tax base data. Of
these, 248,149 were classified as long-term vacant – unoccupied for six
months or more. Action on Empty Homes, a national campaigning
charity, estimates the true figure at closer to one million when broader
categories of vacancy and second homes are included. In the same coun-
try, in the same year, Shelter – the housing and homelessness charity
– estimated that at least 309,000 people were homeless in England on
any given night. That figure, drawn from government data on statutory
homelessness, rough sleeping counts, and supported accommodation
records, represents one in every 182 people. Ninety percent of them
were not sleeping on the street. They were in temporary accommodation
– bed and breakfasts, hostels, overcrowded shared houses, emergency
placements – the institutional holding pattern for organisms whose en-
closure has failed. The number had risen 14 percent from the previous
year’s figure of 271,000.

Six hundred and seventy-six thousand empty homes. Three hun-
dred and nine thousand homeless people. The numbers do not require
interpretation. They require a zoologist.

The Zoo That Kept Its Exhibits Empty

IMAGINE a zoo. It is a well-funded facility with extensive grounds,
modern veterinary infrastructure, and a stated commitment to
animal welfare that appears in every annual report, every press

release, every guided tour for schoolchildren. The zoo has exhibits –
enclosures designed and built for specific species, equipped with shelter,
feeding stations, enrichment structures, climate control. It has more
exhibits than it has animals. The surplus is substantial. For every three
shelters in the facility, roughly one stands empty.

Now imagine that these empty exhibits are not empty because of
a shortage of animals. They are empty because they are owned by
investors. Private individuals and institutional funds purchased the
exhibits during a period of deregulation, and they hold them vacant
because the exhibits are appreciating in value. An exhibit purchased
for fifty thousand pounds in 1985 is now worth four hundred thousand
pounds, and the investor has no interest in placing an animal inside
it, because an animal would cause wear, require maintenance, and
reduce the resale value. The exhibit is worth more empty than occupied.
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Meanwhile, outside the enclosure perimeter, the animals for whom the
exhibits were built sleep in the rain. Some cluster near the perimeter
fence. Some find temporary cover under structures not designed for
habitation. Some die. The zoo’s annual report notes with concern that
animal welfare outcomes are declining, and recommends a review.

The analogy is precise in every particular except one: no zoo on
earth operates this way. The scenario is absurd. A facility that built
shelters for animals and then kept them empty as appreciating assets
while the animals suffered outdoors would lose its accreditation, its
funding, its licence, and the professional reputation of every keeper
associated with it. The European Association of Zoos and Aquaria re-
quires that enclosures provide sufficient shelter for every animal in the
collection. The World Association of Zoos and Aquariums mandates
welfare assessment processes that must be proactive, not merely reactive.
The Five Domains model, which superseded the Five Freedoms as the
leading welfare framework, integrates nutrition, environment, health,
behavioural interactions, and mental state into a single evaluative struc-
ture. No dimension of that structure permits the indefinite withholding
of shelter from an animal for the financial benefit of a third party.

The analogy is absurd only in the context of a zoo. In the context
of a human civilisation, it is the housing market. And the fact that the
analogy strikes us as absurd for animals but normal for humans – does
that not tell us something about what we have agreed to accept?

The Enclosure

THE history of human shelter is, for most of the species’ existence,
the history of pragmatic construction from available materials.
The Natufians, the sedentary hunter-gatherers who established

the first known year-round settlements in the Levant around fourteen
thousand years ago, built semi-subterranean dwellings from stone and
brush – structures designed to insulate against temperature extremes
and provide security during sleep. The shift to agriculture, beginning
roughly twelve thousand years ago in the Fertile Crescent, produced
permanent villages, and permanent villages produced the first recognis-
able houses – mudbrick structures with defined rooms, storage facilities,
and communal spaces. The archaeological record from Catalhoyuk in
modern Turkey, dating to approximately 7500 BCE, reveals a settlement
of several thousand people living in densely packed mudbrick houses,
entered through the roof, with interior walls plastered and decorated.
The houses were built, occupied, and rebuilt on the same foundations
over centuries. They were not investments. They were not assets. They
were where the animals lived.



216 THE ZOOKEEPER

For fourteen thousand years, that is what shelter was. A place to be.
Not a portfolio item.

The critical transition – the moment at which shelter began its trans-
formation from environmental provision to financial instrument – is
not ancient. It is strikingly recent. For most of recorded history, land
and property were held through systems of tenure that limited market
exchange. Feudal arrangements tied land to obligation. Common land
was shared. Ecclesiastical holdings were permanent. Even after the
enclosures of the sixteenth to nineteenth centuries in England – which
converted roughly 6.8 million acres of common land into private prop-
erty, according to the economic historian Robert Allen – the resulting
property market operated on a fundamentally different logic from the
one that governs it today. Land was wealth, certainly. But it was wealth
of a particular kind: productive wealth, generating value through agri-
culture, tenancy, and resource extraction. The house was secondary to
the land. The building was an accessory to the productivity of the soil
beneath it.

The modern housing market – in which the building itself is the
primary asset, and the land is valued not for its agricultural productivity
but for its proximity to employment, transport, and other buildings –
is a product of the twentieth century, and its current form dates to a
specific period: the 1980s.

The New Enclosure

ON 3 October 1980, the Housing Act received Royal Assent in
the United Kingdom. Its centrepiece was the Right to Buy – a
policy that gave five million council house tenants in England

and Wales the legal right to purchase their homes from their local author-
ity at discounts of 33 to 50 percent of market value, rising to 70 percent
for flats. The policy was the defining domestic initiative of Margaret
Thatcher’s government, championed by Environment Secretary Michael
Heseltine, and it was enormously popular. Home ownership in the
United Kingdom rose from 55 percent of the population in 1980 to 67
percent by the time Thatcher left office in 1990.

The good impulse is real. And this is the chapter where I must be
most careful to see it, because the consequences of what followed are so
severe that the impulse risks being lost entirely.

The impulse was ownership. The idea that the organism should have
a stake in its own shelter – not merely inhabit it at the discretion of an in-
stitution, but possess it, control it, modify it, pass it to its offspring. This
is not a trivial desire. It has deep biological roots. Territorial behaviour
in mammals – the defence and modification of a home range – is one
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of the most conserved behavioural patterns across species. The nesting
instinct is not a cultural artefact. It is neurological. The urge to possess,
control, and improve one’s shelter is observable in birds, rodents, great
apes, and every human culture ever studied. A council tenant in Salford
who wanted to own the house she had lived in for twenty years was not
being manipulated by ideology. She was expressing a species-typical
drive to secure her environment. Who among us would not want to
own the walls around us? To know that the shelter we sleep in tonight
will still be ours tomorrow?

The error was not the impulse. The error was the mechanism. The
council houses that were sold were not replaced. The revenue from
Right to Buy sales – twenty-eight billion pounds by 1995 – was not
reinvested in new social housing construction. Local authorities were
prohibited by central government from spending their capital receipts
on building new homes. The social housing stock, which had grown
steadily since the Housing Act of 1919 – Lloyd George’s “Homes Fit for
Heroes“ programme, which for the first time made housing a national
responsibility – began its long contraction. By 2024, over two million
council homes had been sold through Right to Buy in England alone.
The New Economics Foundation reported in 2024 that more than four
in ten of those homes were now owned by private landlords, renting
them back to tenants at market rates – often to tenants who would, a
generation earlier, have been council tenants paying social rents in the
same properties. The organism’s shelter was sold, not replaced, and then
rented back to the next organism at a higher price. Does that sequence
make sense to anyone who is not profiting from it?

Brett Christophers, the economic geographer at Uppsala University,
documented the broader pattern in The New Enclosure: The Appropria-
tion of Public Land in Neoliberal Britain, published in 2018. Since 1979,
Christophers calculated, approximately two million hectares of land
– ten percent of Britain’s total land area – had been transferred from
public to private ownership. The book’s title is precise. The original
enclosures, spanning the sixteenth to nineteenth centuries, converted
common land into private property and dispossessed the rural poor.
The new enclosure, spanning the 1980s to the present, converted public
housing, public land, and public infrastructure into private assets and
dispossessed the urban poor. The mechanism differed. The direction
was identical.

Across the Atlantic, the process took a different form but produced
the same result. In the United States, the financialisation of housing
accelerated in the late 1970s and 1980s through the securitisation of mort-
gages – the bundling of individual home loans into tradeable financial
instruments. Lewis Ranieri at Salomon Brothers and Larry Fink at First
Boston invented the mortgage-backed security, which allowed banks to



218 THE ZOOKEEPER

sell their mortgage portfolios to investors, freeing up capital for further
lending. The innovation was, in its own terms, brilliant. It expanded ac-
cess to home ownership by increasing the supply of available mortgage
finance. It distributed risk across a broader base. It connected local hous-
ing markets to global capital flows. It also, as the world discovered in
2008, created instruments of such complexity that the regulators charged
with overseeing them could not understand what they contained, and
when the underlying mortgages defaulted, the losses cascaded through
every institution that had purchased the securities, collapsing banks,
evaporating savings, and producing the worst financial crisis since 1929
– all built on the transformation of shelter into a speculative financial
product.

The organism’s most fundamental environmental need had been
securitised. Our need to sleep indoors had been turned into a casino
chip.

The Death Pledge

THE word “mortgage“ enters English from Old French in the late
thirteenth century. It is a compound: mort, meaning dead, and
gage, meaning pledge. A death pledge. The etymological dic-

tionary records it from approximately 1390, defined as a conveyance
of property as security for a debt, with the condition that if the debt is
paid, the conveyance becomes void. The pledge is “dead“ because it
dies when the debt is paid or when the property is forfeited through
failure to pay. There was an alternative arrangement in medieval law –
the vif gage, the living pledge – in which the income from the property
was used to pay down the debt itself. The living pledge was kinder. The
death pledge won. It always seems to be the death pledge that wins.

I labour the etymology because words, occasionally, contain a diag-
nosis that the culture has been trained to ignore. Every organism that
purchases a house through a mortgage enters a death pledge. The or-
ganism borrows tokens from a bank. The bank, as Chapter 6 established
through the Bank of England’s own 2014 paper by McLeay, Radia, and
Thomas, does not lend tokens it possesses. It creates them. The bank
types the number into the borrower’s account. The tokens now exist.
They did not exist before. The organism then spends the next twenty-
five to thirty-five years of its life repaying the tokens – plus interest –
through monthly deductions from its labour income.

The terms have shifted. In 2023, according to UK Finance, half of all
new first-time buyer mortgages had terms exceeding thirty years, up
from a quarter ten years earlier. The average first-time buyer mortgage
term rose to thirty-two years. One in eight new mortgage agreements
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was for a term exceeding thirty-five years. The organism, aged twenty-
eight or thirty or thirty-three, signs a contract committing the next three
decades of its productive life to the monthly repayment of tokens that
were created from nothing at the moment of lending and will cease
to exist at the moment of repayment. Between those two moments –
creation and annihilation – the tokens extract a substantial portion of
the organism’s total lifetime labour output. At a 4.3 percent interest rate
on an average UK house, the borrower repays roughly 1.7 times the
original loan amount over twenty-five years. The additional seventy
percent – the interest – is payment not for the house but for the use of
the tokens. Tokens that were created by the act of lending them.

This is not a conspiracy. It is the published operational description
of the monetary system, as described by the institution that operates it.
And it converts shelter – the most basic environmental requirement of
the animal – into a mechanism for the extraction of labour across the
organism’s entire productive life. The house is not expensive because
houses are expensive to build. A brick-and-mortar two-bedroom terrace
house can be constructed for eighty to one hundred thousand pounds in
materials and labour. The house is expensive because the land beneath
it is expensive, and the land is expensive because it has been capitalised –
priced not by its utility but by the expected future returns it will generate
as an appreciating asset in a market where supply is constrained by plan-
ning regulation, land banking, and the fundamental incentive structure
of property ownership, which rewards scarcity over abundance.

The organism does not experience this analysis. The organism expe-
riences the mortgage as a monthly payment that must be met, month
after month, for decades, and that determines where it can live, whether
it can change careers, whether it can take time to be with its children,
whether it can tolerate a period of illness, and what happens to it if any
of these circumstances disrupts the flow of tokens from its labour to
its lender. The death pledge does not feel like a death pledge. It feels
like responsibility. It feels like what adults do. It feels like the baseline
condition of a functioning life. And that normalisation – the seamless
absorption of a thirty-two-year debt obligation into the category of or-
dinary existence – is the enclosure wall made invisible by familiarity.
How many of us are inside a death pledge right now? How many of us
signed it without pausing on the word?

The Rent

MY rent in Leiden is fourteen hundred euros per month. The
apartment is on the second floor of a building constructed
in 1962. Three bedrooms, one bathroom, a kitchen with a
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view of the Rapenburg canal if I stand on the counter and lean slightly
to the left. It is adequate. It is functional. My two boys share a room.
The building’s construction costs were recovered decades ago – long
before I was born, long before my landlord purchased it, long before the
previous owner purchased it from the owner before. The bricks were
fired and laid by people who have since retired or died. The plumber
and the electrician completed their work more than sixty years ago. The
building exists. It is paid for. It is here.

The rent is not paying for the building. The rent is paying for the
right to be inside it.

I pay fourteen hundred euros per month – sixteen thousand eight
hundred per year – for access to a structure whose material costs were
amortised before the fall of the Berlin Wall. The landlord, who owns
the apartment as an investment, purchased it for a price determined not
by its construction cost but by its market value – which is to say, by the
amount of future rent it could be expected to extract from the succession
of organisms who will inhabit it. The rent I pay services the landlord’s
mortgage, which services the bank’s creation of tokens, which services
the system’s requirement for continuous debt repayment to prevent the
money supply from contracting. At no point in this chain does anyone
provide me with shelter. The shelter was provided, once, by workers in
1962. Everything since has been extraction.

This is not unusual. This is the structure. And once you see it –
once you trace the chain from your monthly payment back through the
landlord’s mortgage back to the bank’s creation of money back to the
system’s need for continuous debt service – the water becomes visible.
Not all of it. But enough.

Across the Netherlands, the average rent in Leiden in the first quarter
of 2025 was twenty-six euros and ten cents per square metre, 4.7 per-
cent above the national average. Across the United Kingdom, private
renters spent an average of thirty-three percent of their income on rent
in 2023, according to the English Housing Survey. For the lowest-income
quintile, the proportion rises to forty percent or more. The organism
works. The organism is paid in tokens. A third or more of those tokens
are immediately transferred to the owner of the shelter the organism
occupies, in exchange not for the shelter itself – which already exists,
which was already built, which is already here – but for the continued
right to remain inside it.

In Vienna, sixty percent of residents live in social housing. The city
directly owns 220,000 housing units, housing approximately 500,000 peo-
ple. Ninety percent of the population qualifies for subsidised housing.
Almost all Viennese residents, including those in market-rate housing,
pay less than twenty-seven percent of their net income on rent, and only
eighteen percent are “rent burdened“ – defined as spending more than
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forty percent of post-tax income on housing. The Economist Intelligence
Unit’s Global Liveability Index has repeatedly ranked Vienna among the
best cities in the world to live in. The model works. It has worked since
the 1920s, when the Social Democratic government of “Red Vienna“ be-
gan its programme of municipal housing construction. The city decided
that shelter was infrastructure, not commodity, and built accordingly.

In Singapore, the Housing and Development Board provides public
housing to eighty percent of the resident population. Ninety percent of
those residents own their flats, purchased through a government scheme
that uses mandatory savings contributions to fund mortgage payments.
Homeownership among the bottom ten percent of the population by
income is eighty-four percent. Mortgage payments can be as low as
seven percent of monthly income when grants are applied. The model
works. It has worked since 1964, when the government introduced the
Home Ownership for the People Scheme, explicitly connecting housing
security to national stability. The state decided that shelter was a right,
and engineered the financial mechanisms to deliver it.

In Finland, the government adopted a Housing First policy beginning
in 2008, based on the principle that stable housing is a precondition
for addressing every other dimension of disadvantage – employment,
mental health, addiction, social integration. The number of individuals
experiencing long-term homelessness fell by sixty-eight percent between
2008 and 2022. Helsinki reduced its shelter and hostel beds from 2,121
in 1985 to 52 in 2016, replacing them with 2,433 independent rental
apartments for formerly homeless people. The policy saved the Finnish
state an estimated fifteen thousand euros per person per year through
reduced use of emergency healthcare, police, and the justice system.
Four out of five recipients of Housing First maintained their tenancy
long-term. The model works.

Vienna. Singapore. Finland. Three different political systems, three
different economic models, three different cultural contexts. The same
conclusion: when the state treats shelter as infrastructure rather than
commodity, the organisms are housed. When the state treats shelter
as a market to be optimised for returns, some organisms are housed
and others are not, and the distribution correlates not with need but
with purchasing power. The zoological assessment is straightforward.
The question is not whether it is possible to house every organism. It is
possible. It has been demonstrated, at scale, on three continents, across
decades. The question is whether the enclosure’s designers choose to do
so, or whether they choose instead to maintain a system in which the
organism’s most fundamental environmental need is simultaneously the
primary vehicle for private wealth accumulation. The question, in other
words, is not one of capacity. It is one of priority. And our priorities, at
present, are those of a zoo that keeps its exhibits empty because they are
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worth more without animals in them.

The Good Impulse

I have been here before – at the turn in the chapter where the zoological
lens requires me to look for the good impulse beneath the broken system.
And in this case, the impulse is not difficult to find.

Property rights enabled civilisation. The Neolithic revolution – the
transition from mobile foraging to settled agriculture that began roughly
twelve thousand years ago in the Fertile Crescent – required, as a pre-
condition, the concept that a specific piece of land belonged to a specific
group. Samuel Bowles and Jung-Kyoo Choi, publishing in the Journal
of Political Economy in 2019, argued that private property, in the form of
possession-based claims to cultivated plots and domesticated animals,
was more readily established and defended than claims to the diffuse
wild resources of the foraging economy, and that this defensibility was
a precondition for the emergence of farming itself. You do not plant a
crop you cannot protect. You do not build a permanent structure on
land someone else can claim. The shift from mobility to permanence –
the shift that produced villages, towns, cities, writing, law, medicine,
science, art, and every institution examined in this book – required the
organism to know that the shelter it built would remain its own.

The impulse to own shelter is not arbitrary. It is not ideological. It
is functional. Ownership confers security. Security permits investment.
Investment produces improvement. Improvement accumulates across
generations. The mudbrick houses of Catalhoyuk were rebuilt on the
same foundations for centuries because the inhabitants knew the foun-
dation was theirs. The medieval peasant improved the cottage because
the cottage would shelter his children. The industrial worker saved for
decades to purchase a terraced house because the house represented
security that no landlord could revoke. The drive to possess, modify,
and defend one’s shelter is among the oldest and most conserved be-
havioural patterns in the species. Thatcher’s Right to Buy was, whatever
its consequences, built on this foundation. The council tenant who pur-
chased her house was not a pawn of neoliberal ideology. She was an
organism securing its environment.

The error was not property rights. The error was allowing property
rights over shelter to extend from use rights to speculative rights. Use
rights say: this is my shelter, I live in it, I maintain it, I may pass it to
my offspring. Speculative rights say: this is my asset, I hold it, I restrict
access to it, I profit from its appreciation, and whether anyone lives
in it is incidental to its function in my portfolio. The first is biological.
The second is financial. The first secures the organism. The second
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commodifies the organism’s need and extracts value from it. The species
invented property rights to solve a genuine problem – the security
of permanent settlement – and then extended the mechanism until it
produced the opposite of its original function: insecurity, displacement,
and the withholding of shelter from organisms in need of it. Do you
see the arc? The same arc as every chapter before this one? A good
impulse, a correct response, an extension past its working range, and
then suffering at scale.

Every broken system in this book follows the same arc. A good
impulse. A correct initial response to a real need. An extension past the
conditions under which the response worked. And a resulting structure
that produces suffering at scale while the participants experience it as
normal, inevitable, and impossible to change.

The Organism Outdoors

GLOBALLY, the numbers resist precise quantification because
homelessness is defined differently across jurisdictions and
cultures, and the most vulnerable populations are, by defini-

tion, the least visible to the systems that count them. The United Nations
Department of Economic and Social Affairs estimated in 2025, ahead of
the Second World Summit for Social Development, that approximately
300 million people worldwide are homeless, and that nearly 2.8 billion
– more than a third of the global population – lack access to adequate
housing. UN-Habitat has reported that 1.6 billion people, over twenty
percent of the world’s population, may lack adequate housing. The
World Economic Forum placed the figure at 150 million in 2021, using a
narrower definition. The numbers vary because the definitions vary, but
the direction is consistent: hundreds of millions of organisms, belonging
to a species that has been building shelters for fourteen thousand years,
do not have one.

These organisms are not homeless because there is insufficient shelter.
They are homeless because the shelter that exists is allocated by pur-
chasing power rather than by need. The global housing stock, by any
reasonable estimate, exceeds the number of humans who require it. The
empty homes in England alone could house the homeless population of
England twice over. The problem is not scarcity. It is distribution. And
the distribution is determined not by the animal’s biology but by the
financial system built on top of it – the system of tokens, interest, debt,
securitisation, and speculative ownership that transforms shelter from
an environmental provision into a commodity.

A house in London that stands empty while a family sleeps in a
bed and breakfast four miles away is performing, in financial terms,
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exactly as designed. It is appreciating. It is generating returns for its
owner through capital growth. It is functioning, as an asset, perfectly.
That the family sleeping in the bed and breakfast is experiencing anxi-
ety, disrupted education for its children, deteriorating physical health
from overcrowded temporary accommodation, and the chronic stress
response that John Cacioppo documented in organisms deprived of
stable environmental conditions – this does not appear in the asset’s
performance metrics. The asset is doing well. The animal is not.

I notice, as I write this, the temptation to become angry. The zoologi-
cal lens is supposed to be dispassionate – observation, not judgement.
But the zoological lens is also honest, and the honest observation is
this: no competent keeper, in any accredited facility in the world, would
maintain an enclosure in which functional shelters were held vacant as
appreciating assets while the animals assigned to those shelters went
without. The keeper would be fired. The facility would be sanctioned.
The professional bodies that govern zoo welfare would intervene, be-
cause the withholding of shelter from an animal in your care, when
shelter is available and functional, is not a policy disagreement. It is
a welfare failure. And if that standard applies to gorillas and snow
leopards and Humboldt penguins – organisms we share this planet with
but whose inner lives we can only infer – how can it not apply to us?

The species has decided that this standard applies to its captive ani-
mals but not to its own members. The gorilla in the zoo has a guaranteed
enclosure. The child in the bed and breakfast does not.

What a Sanctuary Provides

EVERY human gets shelter. Obviously.
I want to sit with the word “obviously“ for a moment, because in

the context of this chapter it is doing important work. The claim is not
radical. It is not utopian. It is not politically positioned on any axis
that matters. It is the minimum specification for a functional enclosure.
It is what Chapter 1 established as the baseline: identify the animal’s
needs, provide for them. Shelter is need one. Not need one of eight,
ranked by priority, subject to budget constraints and political feasibility
assessments. Need one in the sense that you cannot assess any other
dimension of welfare – diet, social connection, enrichment, purpose,
mental state – without first establishing that the animal has somewhere
to sleep that is safe, warm, dry, and stable.

The question “Should every human have shelter¿‘ is not a question
any more than “Should every gorilla in a zoo have an enclosure¿‘ is a
question. The answer is so obvious that asking it reveals the dysfunction
of the system in which it needs to be asked. A sanctuary that does not
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provide shelter is not a sanctuary. It is a yard with a gate. The fact
that this needs to be stated – that it is in any sense controversial, that it
triggers in many readers an instinctive classification as “left-wing“ or
“naive“ or “where’s the money coming from¿‘ – is itself the diagnostic
finding. The culture has so thoroughly normalised the commodification
of shelter that the proposition “every animal should have somewhere to
live“ reads as political rather than zoological. Notice your own reaction.
If you felt a flicker of resistance – a “yes, but“ forming somewhere in the
back of your mind – that flicker is the enclosure talking. Not you.

It is not political. It is the specification.
Vienna built it. Singapore built it. Finland built it. Each chose a

different mechanism, a different funding model, a different relationship
between public and private provision. Each demonstrated that the allo-
cation of shelter on the basis of need rather than purchasing power is
achievable within a modern economy. None of them collapsed. None of
them suffered economic ruin. None of them sacrificed property rights –
all three maintain private property markets alongside public provision.
What they sacrificed was the principle that shelter is exclusively a com-
modity. They retained the good impulse – the organism’s right to own,
modify, and secure its environment – and removed the distortion: the
speculative layer that converts the organism’s need into a third party’s
profit.

This is the first design principle for Part Four. Shelter is infrastructure,
not commodity. It is the roads, the water mains, the electrical grid of
habitat provision – built once, maintained perpetually, available to every
organism as a condition of membership in the species. Not because the
species is generous. Not because it is idealistic. Because a sanctuary
that does not provide shelter is not a sanctuary, and whatever else this
civilisation has built – its tokens, its laws, its institutions, its technologies,
its extraordinary and terrible prosthetics for trust at scale – none of it
functions if the animal sleeps in the rain. We know this. We have always
known this. The question is not knowledge. It is will.

The Ledger

I want to close with a number, because numbers have been this chapter’s
language and they should have the last word.

The average first-time buyer in the United Kingdom in 2024, pur-
chasing a house at the median price, with a mortgage at current rates,
over a term of thirty-two years, will repay approximately 1.7 times the
purchase price. The excess – the seventy percent – is interest. It is pay-
ment for the use of tokens created from nothing by the act of lending
them. Over thirty-two years, at current rates on an average home, this
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amounts to roughly one hundred and fifty thousand pounds in interest
alone. One hundred and fifty thousand pounds of the organism’s life-
time labour output, transferred to an institution that created the tokens
it lent by typing a number into a screen.

Add rent. The organism that does not buy pays rent instead – a
monthly transfer to the owner of the shelter, payment not for the shelter
but for continued access to it. Across a working life of forty years, at
the current English average for private rent, the organism transfers
approximately four hundred and eighty thousand pounds for the right
to sleep indoors. Neither the renter nor the buyer is paying for shelter.
Both are paying for access to shelter through financial mechanisms that
extract the organism’s labour and convert it into returns for owners and
lenders.

The organism spends its productive life – its one life, its only alloca-
tion of waking hours on this planet – earning tokens to pay for shelter
that already exists, built by workers who have already been paid, us-
ing materials that have already been extracted, on land that was here
before any of them. The death pledge. The rent. The interest. The
appreciation. The securitisation. The empty home four miles from the
family in the bed and breakfast. The 676,000 vacant homes. The 309,000
people without one. The entire structure is not a housing market. It is a
labour-extraction mechanism with a roof.

And the organism, caught inside it – the organism that works the
thirty-two-year death pledge or the lifetime of rent, that gives a third
or more of its income to the owner of the walls that surround it, that
experiences this extraction as normality, as the way things are, as the
simple cost of being an adult in a civilisation – this organism is also,
simultaneously, living through something else. Something that the
financial analysis does not capture and that the empty-homes statistics
cannot measure. The organism’s body is being treated as an economic
unit. Its labour is being valued. Its time is being priced. Its needs
are being commodified and sold back to it at a rate that consumes the
majority of its waking life. And somewhere in the architecture of this
arrangement, something has been severed.

The animal’s body has been split from its mind. The system that
houses the body – the GP, the hospital, the physical infrastructure of
health – occupies one building. The system that addresses the mind –
the therapist, the counsellor, the psychiatrist with the six-month waiting
list – occupies another. And the organism, which is one thing, which
has always been one thing, which Damasio proved is one thing and
Descartes was wrong to split into two, navigates between them, trying
to locate the source of its distress in a system that has divided it into
departments.

The animal’s body is split from its mind. And that split has a history,
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a date, a single author, and consequences that reach into every hospital,
every clinic, every waiting room in the modern world. The next chapter
begins there.





The Education Cage

THERE are two buildings on the high street of the town where I
grew up. The first is a GP surgery – a low brick rectangle with
frosted glass and a waiting room that smells of floor polish and

old Reader’s Digest magazines. The second is a counselling centre, four
doors down, in a converted Victorian house with a different receptionist,
a different phone number, a different waiting list, and a different budget
line in the local health authority’s accounts. If you walk into the first
building and say that you cannot sleep, that your chest hurts, that
you have lost two stone in four months, a doctor will examine your
body. Blood pressure. Heart rate. Palpation. Referral to a cardiologist,
perhaps, or a gastroenterologist, or an endocrinologist – each of whom
occupies yet another building, with yet another waiting list. If you
walk into the second building and say that you cannot sleep, that your
chest hurts, that everything feels pointless and you have not left the
house in three weeks, a therapist will examine your mind. Cognitive
patterns. Emotional history. Relational dynamics. Referral, perhaps, to
a psychiatrist – who occupies yet another building. Same animal. Same
chest. Same sleeplessness. Two doors. Two systems. Two languages.
Two budgets. One organism that does not know it has been cut in half.

This is the split. It is so deeply embedded in the architecture of
Western healthcare that most of us experience it as natural – as obvious
as the difference between a broken leg and a broken heart. The body goes
to one building. The mind goes to another. The division feels intuitive
because we have been trained, for nearly four centuries, to believe that
these are genuinely separate domains – that what happens in the skull is
one kind of thing and what happens beneath it is another. The training
has a name, a date, and a single author. In 1641, in his Meditations on
First Philosophy, Rene Descartes proposed that reality consists of two
fundamentally distinct substances: res cogitans, the thinking substance,
and res extensa, the extended substance. Mind and matter. Soul and
body. The thinking thing and the thing that takes up space. Descartes
located their interaction in the pineal gland – a small endocrine organ
in the centre of the brain that he chose because it was the only midline
structure he could find that was not duplicated on both sides. The soul,
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he reasoned, must interface with the body through a single, unified
point. The pineal gland was his best candidate.

Almost nobody accepted the pineal gland theory, even in Descartes’
lifetime. Princess Elisabeth of Bohemia wrote to him directly, pointing
out that if the soul is immaterial, it cannot push on matter, and no pineal
gland solves this. Thomas Willis, Baruch Spinoza, Gottfried Leibniz, and
Immanuel Kant all rejected the mechanism. But here is the difficulty:
they rejected the mechanism while absorbing the architecture. The two-
substance model – mind here, body there – survived the death of its
proposed interface. It survived because it was useful. Descartes, by
declaring the body a machine, freed it from the authority of the Church.
Physicians could study anatomy, perform dissections, develop surgery,
without trespassing on the soul’s territory. The deal was implicit but
powerful: you can have the body, as long as we keep the mind. Medicine
took the deal. It has been operating under its terms ever since. And
we – all of us, every time we walk into the body building or the mind
building without questioning why there are two – are living inside the
deal that medicine made four centuries ago.

The consequences are visible in every hospital, every clinic, every
national health system on the planet. Psychiatric services exist sepa-
rately from physical care. Training programmes produce doctors who
specialise in the body and a different class of professional – psychiatrists,
psychologists, counsellors, psychotherapists, each with their own ac-
creditation and their own theoretical framework – who specialise in the
mind. The funding is separate. In the United Kingdom, mental health
accounts for approximately twenty percent of the total burden of disease
but receives roughly nine percent of the NHS budget. The Royal Col-
lege of Psychiatrists reported in 2025 that mental health’s share of NHS
spending was declining – from 8.87 percent in 2022-23 to a projected
8.71 percent in 2025-26 – a shortfall that translates, in practice, to ap-
proximately three hundred million pounds that the mind building will
not receive. The body building gets a different allocation, administered
through different mechanisms, assessed by different metrics. One ani-
mal. Two balance sheets. Does that seem rational? Twenty percent of the
disease burden, nine percent of the budget, and the share is shrinking.
What would we say about a zoo that spent nine percent of its resources
on a problem that caused twenty percent of its animals’ suffering?

The division is not merely administrative. It shapes what the organ-
ism is told about itself. When a person presents with symptoms that
do not resolve through physical investigation – fatigue that no blood
test explains, pain that no scan reveals, digestive disturbance that no
endoscopy can locate – the system reaches for a phrase so common it
has become a cultural artefact: “It’s all in your head.“ The neurologist
Suzanne O’Sullivan has written extensively about the consequences of
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this phrase. What it means, translated into zoological terms, is: we have
examined the body and found nothing wrong, therefore the problem
belongs to the other building. The organism is told that its suffering is
real but not physical – or, worse, that it is not real at all. The Cartesian
split becomes, at the clinical interface, a diagnostic shrug. If the body
building cannot find it, and the mind building has a six-month queue,
the animal falls through the gap between two institutions that were
never designed to communicate with each other. Has this happened to
you? Have you sat in a consulting room and been told that everything
looks fine, that the tests came back normal, while your body continued
to insist that something was wrong? If so, you have been caught in the
gap. The gap is four centuries wide.

One Animal

IN 1994, the neuroscientist Antonio Damasio published Descartes’
Error: Emotion, Reason, and the Human Brain, and the title was not
metaphorical. Damasio’s research programme, conducted over two

decades at the University of Iowa, demonstrated through meticulous
clinical work with brain-injured patients that the Cartesian separation
of emotion from reason is not merely philosophically questionable. It is
neurologically false.

Damasio’s key evidence came from patients with damage to the ven-
tromedial prefrontal cortex – the region of the brain where emotional
processing and rational decision-making converge. These patients re-
tained their intelligence. They could score normally on IQ tests, solve
logic problems, articulate the pros and cons of any given decision. But
they could not decide. Faced with a choice as simple as when to schedule
their next appointment, they would deliberate for half an hour, weighing
options with perfect rationality and no resolution. The reason, Dama-
sio demonstrated, was that the emotional signals that normally bias
decision-making – what he called “somatic markers,“ bodily feelings
associated with the predicted outcomes of different choices – had been
severed from the reasoning process. Without the body’s input, the mind
could analyse but not choose. Reason without emotion was not pure
logic. It was paralysis.

The somatic marker hypothesis, as it came to be known, proposed
that emotions are not irrational intrusions into cognitive life. They are
cognitive processes – arising from body states, informed by physiologi-
cal signals, and essential to the very reasoning that Descartes claimed
was the mind’s exclusive territory. When you feel a “gut instinct“ about
a decision, that phrase is not a metaphor. It is a description of a phys-
iological process in which visceral signals – heart rate changes, skin
conductance shifts, gastrointestinal activity – are integrated with cortical
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processing to generate the feeling-state that biases your choice. The
gut is not offering a poetic alternative to reason. It is participating in
reason. The two substances are one substance. Descartes’ error was not
a minor philosophical miscalculation. It was a misidentification of the
organism. And we have been building our hospitals, our clinics, our
entire healthcare architecture on that misidentification ever since.

The evidence has only accumulated since. The gut – the gastroin-
testinal tract, specifically its enteric nervous system and its resident
microbiome – produces approximately ninety to ninety-five percent of
the body’s serotonin. This figure appears in nearly every review of
gut-brain communication published since Gershon’s The Second Brain
in 1998, and it is worth pausing on, because serotonin is the molecule
most frequently associated with depression, the molecule that selec-
tive serotonin reuptake inhibitors – SSRIs, the most widely prescribed
class of psychiatric medication in the world – are designed to modulate.
Ninety-five percent of it is manufactured not in the brain but in the
gut, primarily by enterochromaffin cells in the intestinal lining, with
significant contributions from the gut microbiome itself. A 2015 study
at the California Institute of Technology, led by Elaine Hsiao, demon-
strated that specific gut bacteria – predominantly Turicibacter sanguinis
and members of the Clostridia – directly stimulate enterochromaffin cells
to produce serotonin. When these bacteria were absent in germ-free
mice, more than fifty percent of gut serotonin was missing.

Now. The serotonin produced in the gut does not cross the blood-
brain barrier directly, and this is the point at which the Cartesian instinct
reasserts itself: the gut’s serotonin is “peripheral,“ handling motility
and secretion, while the brain’s serotonin is “central,“ handling mood.
Two departments. Two functions. But the organism does not respect the
departmental boundary. The vagus nerve – the longest cranial nerve in
the body, running from the brainstem to the abdomen – carries signals
bidirectionally between the gut and the brain. Vagal afferent fibres relay
information about the gut’s biochemical environment directly to the
nucleus tractus solitarius in the brainstem, which in turn modulates the
monoaminergic systems – including serotonergic systems – that regulate
mood, anxiety, and emotional processing. The gut does not need to
send serotonin across the blood-brain barrier. It sends information
about its serotonergic state, and that information alters brain function.
The inflammatory state of the gut, the composition of the microbiome,
the metabolites produced by bacterial fermentation – all of these are
communicated, continuously, to the brain through the vagus nerve.
The organism is one system. The departments are an invention. Our
departments. Not the organism’s.
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The Inflammatory Hypothesis

IN 2013, Michael Berk and colleagues published a paper in BMC
Medicine with a title that, had it appeared two decades earlier,
would have been dismissed as fringe: “So depression is an inflam-

matory disease, but where does the inflammation come from¿‘ The
paper’s central argument, supported by an extensive review of the liter-
ature, was that major depression is associated with a chronic, low-grade
inflammatory response – elevated pro-inflammatory cytokines such
as IL-1-beta, IL-6, and tumour necrosis factor alpha – and that this in-
flammation is not a side effect of depression but a candidate causal
mechanism. Depression, in this framework, is not a disease of the mind
that happens to affect the body. It is a disease of the body – specifically,
a dysregulation of the immune system – that manifests as what we have
been trained to call a mental illness.

The evidence is substantial and continues to grow. Patients with
depression consistently show elevated C-reactive protein, a marker of
systemic inflammation. Administration of pro-inflammatory cytokines
to healthy volunteers produces depressive symptoms – fatigue, social
withdrawal, anhedonia, cognitive slowing – within hours. Patients
receiving interferon-alpha therapy for hepatitis C, which dramatically
increases inflammatory cytokine levels, develop clinical depression at
rates of thirty to fifty percent. The mechanism is not obscure: peripheral
cytokines access the central nervous system through multiple pathways
– the vagus nerve, circumventricular organs, active transport across the
blood-brain barrier – and once in the brain, they activate microglia,
reduce the availability of serotonin and dopamine precursors through
upregulation of the indoleamine 2,3-dioxygenase pathway, and suppress
brain-derived neurotrophic factor, which is essential for neuroplasticity
and the maintenance of hippocampal neurons. The chemistry does not
know about Descartes. The cytokine does not pause at the boundary
between body and mind to check which department it belongs to. Why
would it? The boundary does not exist in the organism. It only exists in
our buildings.

Where does the inflammation come from? Berk’s paper identifies
a convergence of sources that will be familiar to any reader who has
followed the preceding thirteen chapters of this book. Chronic psycho-
logical stress activates the hypothalamic-pituitary-adrenal axis and the
sympathetic nervous system, both of which stimulate pro-inflammatory
cytokine production. Poor diet – specifically, the processed, high-sugar,
low-fibre diet described in Chapter 2 – disrupts the gut microbiome, in-
creases intestinal permeability, and allows bacterial endotoxins to enter
the bloodstream, triggering systemic inflammation. Sleep deprivation –
the sixty-to-one-hundred-and-fifty-minute nightly deficit described in
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Chapter 2 – elevates inflammatory markers independently of other risk
factors. Physical inactivity – the sedentary pattern described in Chap-
ter 2 – is associated with elevated C-reactive protein and IL-6. Social
isolation – the disconnection described in Chapter 4 – independently
predicts inflammatory biomarker elevation. Every dimension of the
enclosure failure described in the preceding chapters converges on a
single biological mechanism: chronic low-grade inflammation. And
that inflammation, through the pathways Berk and others have mapped,
produces the cluster of symptoms that the system classifies as “mental
illness“ and refers to the other building.

Can you see what is happening here? The enclosure produces the in-
flammation. The inflammation produces the depression. The depression
is classified as a mental illness. The mental illness is sent to the mind
building. The mind building does not assess the enclosure. The circle
closes. And the organism – our organism, the one we are all carrying
through this civilisation – stays inflamed, stays depressed, and stays
classified as having a problem in its head rather than a problem in its
world.

The “mental health crisis,“ in this light, is substantially a misnomer. It
is a body crisis – a gut crisis, a sleep crisis, a movement crisis, a connec-
tion crisis, a diet crisis – that presents as sadness, anxiety, fatigue, and
despair because those are the subjective experiences produced when the
organism’s inflammatory burden exceeds its regulatory capacity. Calling
it “mental“ is not descriptively wrong – the suffering is experienced
mentally, in consciousness, as emotional pain. But the label directs treat-
ment toward the mind building when the organism needs assessment
of the whole animal. It is as though a zookeeper, observing a gorilla
that had stopped eating, stopped socialising, and sat motionless in the
corner of its enclosure, classified the problem as “gorilla psychology“
and referred the animal to a gorilla therapist, rather than testing the
food, checking the social dynamics, assessing the sleep patterns, and
examining the enclosure.

The Queue

THE mind building, meanwhile, is full.
In the United Kingdom, NHS Talking Therapies data for 2024-25

show that while approximately ninety-one percent of patients are seen
within six weeks – meeting the programme’s target – this figure conceals
the reality facing anyone whose condition is more complex than mild-
to-moderate anxiety or depression. For specialist mental health services,
the picture is different. Rethink Mental Illness reported in 2025 that 1.6
million people with mental illness are waiting for care and treatment,
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and these individuals are excluded from the headline plans to bring
down NHS waiting lists, which focus primarily on physical health. The
waiting is not incidental. It is structural: there are not enough therapists,
not enough psychiatrists, not enough funded hours to meet the demand
that the system’s own diagnostic categories generate.

For children, the queue is longer. NHS England data for 2022-23 show
that the average wait for children and young people accessing mental
health services was 108 days. But this average obscures a distribution
that would, in any other welfare context, constitute an emergency: 6,300
children had been waiting for over two years, with an average wait
among that cohort exceeding three years. Three years. A quarter of a
childhood. Let that land. Six thousand three hundred children, waiting
for three years, while the organism continues to develop around its
untreated distress. The Children’s Commissioner for England reported
that over a quarter of a million children are waiting for mental health
support at any given time, and it is estimated that only twenty-five
percent of children who need care actually receive it. The organism
is told to wait because the building is full. But the organism is not
producing a “mental“ problem that requires a “mental“ building. It is
producing an organism-level distress response – to bullying, to family
breakdown, to poverty, to a food system that inflames its gut, to a
school system that confines its body, to a social media environment that
parasitises its attention – and the only institutional response available
is a referral to a waiting list for a service that will address the distress
through conversation, in a room, once a week, for six sessions.

I do not mean to diminish therapy. Therapy works. The evidence
base for cognitive behavioural therapy, for dialectical behaviour therapy,
for trauma-focused approaches is robust and replicable. What I mean
to say is that therapy is being asked to do something it was never
designed to do: compensate for an enclosure that is systematically
producing distress. A therapist working with a child who is sleep-
deprived, socially isolated, physically inactive, eating processed food,
spending seven hours a day on a screen, and living in a household
under financial stress is not treating a psychological condition. They
are treating an environmental condition with a psychological tool. It
is like prescribing painkillers for a broken leg without setting the bone.
The painkillers work. They reduce suffering. But the leg is still broken,
and the organism is still in pain, and the painkiller budget is growing
because the leg-breaking mechanism has not been addressed. And here
is the question that should haunt every health service in the developed
world: why are we spending more and more on painkillers while the
machine that breaks the legs keeps running?

George Engel saw this in 1977. His paper in Science – “The Need
for a New Medical Model: A Challenge for Biomedicine“ – proposed
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what he called the biopsychosocial model: a framework that insisted
on treating biological, psychological, and social factors as integrated
and interdependent, rather than as separate domains requiring separate
professional guilds. Engel’s model was widely praised, widely cited,
and almost universally ignored in practice. The institutional architecture
– the two buildings, the two budgets, the two training programmes –
proved more durable than the intellectual argument against it. Fifty
years later, the biopsychosocial model is taught in medical schools and
absent from medical systems. The GP’s surgery and the counselling
centre remain four doors apart. We teach our doctors that the organ-
ism is one thing and then send them to work in a system built on the
assumption that it is two.

The Accidental Bridge

IN 2012, Robin Carhart-Harris, then a researcher at Imperial College
London, placed a volunteer in an fMRI scanner and administered
psilocybin – the psychoactive compound found in over two hun-

dred species of mushroom. What he observed in the scanner would, over
the following decade, do more to expose the absurdity of the mind-body
split than any philosophical argument had managed in four centuries.

The psilocybin reduced blood flow and functional connectivity in
the default mode network – a set of brain regions, including the medial
prefrontal cortex and the posterior cingulate cortex, that are most active
when the mind is engaged in self-referential thought: rumination, auto-
biographical memory, projection into the future, the narrative voice that
says “I“ and constructs a continuous story about who you are and what
your life means. In depression, the default mode network is hyperactive
– locked into repetitive loops of self-critical rumination. Psilocybin, at
sufficient doses, quieted it. The scanner showed what the volunteers
reported: a dissolution of the rigid boundaries of the self, a sense of
connection to something larger, and – critically – lasting changes in psy-
chological functioning that persisted weeks and months after a single
session.

Matthew Johnson and Roland Griffiths at Johns Hopkins Univer-
sity extended this work across multiple clinical trials. In a 2011 study,
MacLean, Johnson, and Griffiths administered a single high dose of
psilocybin to fifty-one volunteers under controlled conditions and mea-
sured personality using the NEO Personality Inventory at screening, one
to two months after the session, and again at approximately fourteen
months. In participants who reported a “mystical experience“ during
the session – assessed using a validated questionnaire – the personality
trait of Openness increased significantly and remained elevated at the
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fourteen-month follow-up. This finding is striking because personality
traits in adults are generally considered stable after age thirty. A single
pharmacological intervention produced a measurable, lasting change
in a dimension of personality that encompasses aesthetic appreciation,
imagination, intellectual curiosity, and broad-mindedness.

The intervention is a chemical. It is a molecule – 4-phosphoryloxy-
N,N-dimethyltryptamine – that binds to serotonin 2A receptors in the
cortex and produces, through a cascade of neurochemical events, an
experience that participants consistently describe in the language of
meaning, transcendence, and spiritual significance. The drug does not
know about Descartes. It is a physical substance that produces what
the two-building system would classify as a psychological outcome –
except that it does so through a mechanism that is entirely physical, in
a manner that the two-building system has no institutional framework
to accommodate. It is not a body treatment – no surgeon administered
it, no organ was repaired. It is not a mind treatment – no cognitive
restructuring occurred, no behavioural homework was assigned. It is an
organism treatment. It addresses the whole animal, because the whole
animal is what responds. What building does the psilocybin go to? The
body building, because it is a chemical? The mind building, because
it produces changes in personality and mood? The question is absurd.
And its absurdity reveals the absurdity of the buildings.

The psychedelic research does not prove that psilocybin is the answer
to the mental health crisis. The trials are small, the regulatory landscape
is complex, and the mechanisms are not fully understood. What the
research does prove – incontrovertibly, on a scanner, in peer-reviewed
journals from the most conservative institutions in science – is that the
boundary between “physical“ and “mental“ treatment does not exist at
the level of the organism. The boundary exists only at the level of the
institution. The organism does not have a mental health problem and a
separate physical health problem. It has a problem. The institution has
two buildings.

The Good Impulse

HERE is the moment where the zoological lens requires us to look
for the good impulse – the legitimate need that the broken
system was originally designed to meet. Because the mind-

body split, for all its damage, did not arise from stupidity or malice. It
arose from a genuine insight that was operationalised badly.

The insight was specialisation. The human body is extraordinarily
complex – thirty-seven trillion cells, seventy-eight organs, twelve inter-
connected physiological systems. No single practitioner can master all



238 THE ZOOKEEPER

of it. Heart surgery requires a heart surgeon, not a generalist shaman
who also treats anxiety and delivers babies. The development of medi-
cal specialisation – cardiology, neurology, endocrinology, orthopaedics,
psychiatry – produced genuine advances in treatment that would have
been impossible under a generalist model. Survival rates improved.
Diagnostic precision increased. Surgical techniques became viable that
would have killed the patient a generation earlier. The impulse to de-
velop expertise was correct. And the arc is the same one we have traced
through every chapter: a good impulse, a correct response, an extension
past its working range.

The error was not specialisation itself. The error was organising
specialisations around Descartes’ two substances rather than around
the organism. The body was divided not merely into systems – which
makes sense – but into two ontological categories: the physical and
the mental. And those categories were institutionalised into separate
buildings, separate budgets, separate professions, and separate cultures.
The cardiologist does not ask about the patient’s sense of meaning. The
psychiatrist does not order an inflammatory marker panel. The gap
between them is not a failure of individual practice – many clinicians
work across it with great skill and dedication. The gap is structural. It is
built into the architecture. It is built into our architecture, and we walk
through it every time we choose a door.

A zoo veterinarian does not operate this way. Zoo welfare assessment
– as codified in the Five Domains model described in Chapter 1 – inte-
grates physical health, nutrition, environment, behavioural interactions,
and mental state into a single evaluative framework. The behaviour IS
the body. A gorilla that has stopped eating is not referred to a gorilla
psychologist for six sessions of cognitive behavioural therapy while the
dietician operates independently in another building. The veterinarian
assesses the whole animal: What is it eating? How is it sleeping? What
are its social dynamics? Has the enclosure changed? Is there a new indi-
vidual in the group? Is there an inflammatory process? The assessment
is organism-level because the organism is one thing. The zoo does not
have two buildings because the zoo never adopted the Cartesian deal. It
never agreed to surrender the animal’s mind to one department and its
body to another. It kept the animal whole because the animal is whole.
Why do we do for gorillas what we refuse to do for ourselves?

What Prevention Looks Like

IF the organism is one thing – if the gut and the brain are in contin-
uous dialogue, if inflammation mediates between the food and the
mood, if sleep deprivation produces both cardiovascular disease
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and depression through overlapping mechanisms – then the response
to the organism’s distress cannot be two buildings. It must be one
assessment.

What would that assessment look like? It would look, in many re-
spects, like what a competent zoo veterinarian already does. The practi-
tioner would sit with the organism and ask, not “What is your mental
health like¿‘ and “What is your physical health like¿‘ as though these are
separate questions, but: “How is the animal¿‘ And the answer would be
assembled from the full set of environmental and biological inputs.

Diet. What is the organism eating? Is the microbiome receiving the
fibre and diversity it requires, or is it being fed the processed, emulsified,
mineral-depleted output described in Chapter 2? Is there evidence of
gut inflammation – bloating, irregularity, food sensitivity – that might
be driving systemic cytokine elevation?

Sleep. Is the organism sleeping seven to nine hours in alignment with
its circadian biology? Is the light environment supporting melatonin
production? Is the organism waking with the artificial alarm that severs
it from its final sleep cycle each morning?

Movement. Is the organism moving? Not exercising – moving. Walk-
ing, climbing, carrying, crouching, reaching, in varied environments on
varied terrain. A 2024 systematic review and network meta-analysis
published in the BMJ, encompassing 218 randomised controlled trials
and over fourteen thousand participants, found that exercise was com-
parable in effect to both psychological therapies and antidepressant
medication for the treatment of depression – with the additional benefit
of improving cardiovascular, metabolic, and musculoskeletal health si-
multaneously. The body treatment is the mind treatment. The organism
does not know the difference. Why should our institutions pretend there
is one?

Connection. Does the organism have regular physical proximity to
other organisms it trusts? Not digital proximity – physical. Skin con-
tact. Shared space. Eye contact at less than two metres. The social
isolation that Chapter 4 described and Chapter 11 elaborated is not
merely emotionally painful. It is physiologically inflammatory, through
well-documented mechanisms involving cortisol dysregulation and sym-
pathetic nervous system activation.

Purpose. Does the organism’s daily activity connect to something
it experiences as meaningful? The Monk dimension, established in
Chapter 5, is not a luxury – it is a biological requirement for an animal
whose expensive brain generates narratives and then requires those
narratives to cohere.

Environment. Where does the organism spend its time? Under
what light? Breathing what air? In contact with what ground? These
questions, which will occupy the entirety of the next chapter, are not
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separate from the “mental health“ assessment. They are the assessment.
They are, in fact, the only assessment that makes sense once you stop
pretending the organism is two things and start acknowledging it is one.

The NHS, to its credit, has begun to recognise this convergence,
though it frames the recognition in characteristically institutional lan-
guage. “Social prescribing“ – the practice of referring patients not to
a therapist or a pharmacist but to a community gardening group, a
walking club, an art class, a volunteering programme – was rolled out
nationally in England’s primary care system beginning in 2019, and
by 2023, over 1.1 million patients had received social prescribing refer-
rals, exceeding NHS targets by twenty-seven to fifty-two percent. The
evidence base is growing: nature-based social prescribing shows mea-
surable improvements in mood, psychological well-being, and reduction
in loneliness. Community gardening, in particular, shows promise – and
here is a detail that connects to the inflammatory hypothesis through
a path so elegant it seems designed: Christopher Lowry at the Uni-
versity of Colorado has demonstrated that Mycobacterium vaccae, a soil
bacterium encountered through direct contact with earth, activates sero-
tonergic neurons in the dorsal raphe nucleus and increases serotonin in
the prefrontal cortex. In mice, pre-exposure to M. vaccae produces stress
resilience – a reduced PTSD-like response to subsequent stressors. The
organism in the garden is not merely “relaxing.“ It is receiving a bio-
chemical input through its skin and respiratory system that modulates
the same serotonergic pathways that SSRIs target pharmacologically.
The community gardening prescription and the antidepressant prescrip-
tion are not alternative approaches to the same problem. They are, at the
level of the neurotransmitter, the same approach – delivered through
different routes, classified by different buildings.

Dirt and Prozac. Working on the same pathway. Through the same
receptors. On the same organism. If that does not make the absurdity of
the two-building system vivid, nothing will.

The Organism Under the Lens

I should say where I am in this.
I have two sons. The elder was, at the age of seven, a child who

cried frequently, slept poorly, and found school overwhelming. My
wife and I did what the system told us to do: we took him to the
GP. The GP referred him to the child and adolescent mental health
service. The waiting list was eleven months. During those eleven
months, we did what frightened parents do – we read, we searched, we
tried to understand what was happening. What we found, gradually
and without any guidance from the system that was supposed to help,
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was that our son was sleeping in a room with a screen that emitted blue-
spectrum light until an hour before bed. He was eating school lunches
that contained emulsifiers, artificial sweeteners, and approximately four
grams of fibre per day. He was sitting in a classroom for six hours,
with two fifteen-minute breaks in a concrete playground. His social
world had been disrupted by a classroom reorganisation that separated
him from his two closest friends. He was, in every zoological sense, an
organism in an enclosure that was failing to meet his basic needs across
multiple dimensions simultaneously.

We changed the light. We changed the food. We pulled him out of the
after-school programme and let him run in the woods behind our flat
in Leiden for two hours every afternoon. We arranged playdates with
the two friends. Within three weeks, the crying had stopped. Within six
weeks, the sleep had normalised. By the time the CAMHS appointment
arrived, eleven months later, we had nothing to report. The clinician
was kind and thorough and asked us a series of questions about his
emotional state, none of which addressed his diet, his sleep environment,
his light exposure, his physical activity levels, or his social ecology. She
was working within the mind building. She had no remit, no training,
and no time to assess the organism.

I do not tell this story to suggest that therapy is unnecessary, or that
all childhood distress can be resolved by turning off screens and adding
fibre. Some conditions are severe, neurological, and require precisely the
specialist intervention that the mind building provides. I tell it because
it illustrates, at the scale of one family, the structural failure that the
mind-body split produces. The system’s response to a distressed child
was an eleven-month wait for a cognitive assessment. No one, at any
point in the institutional pathway, asked: what is this animal eating, how
is it sleeping, how much is it moving, and who is it bonding with? Not
because these questions are unknown – the research linking diet, sleep,
exercise, and social connection to childhood mental health is robust and
growing. But because the institutional architecture has no mechanism
for asking them. The body building does not assess behaviour. The
mind building does not assess the gut. The organism falls through the
gap, and the gap is four hundred years old, and it was made by a French
philosopher who thought the soul lived in a gland. Our children fall
through this gap. Yours may have. Mine did.

The Drug That Doesn’t Know

THERE is one more piece of the story that I think deserves attention,
because it reveals the absurdity of the split at the molecular
level – not through theory, but through the behaviour of a single



242 THE ZOOKEEPER

compound.
The placebo effect has been growing stronger. This is not a metaphor-

ical statement. A meta-analysis of clinical trials for antidepressant medi-
cations, tracking placebo response rates over decades, shows that the
proportion of improvement attributable to the sugar pill has been in-
creasing over time. The phenomenon is robust enough to have created a
serious problem for pharmaceutical companies: drugs that would have
beaten placebo thirty years ago now fail to, not because the drugs have
become weaker but because the placebo has become stronger. Think
about what that means. The belief that one is being treated is, year by
year, becoming a more potent intervention. The sugar pill is catching up
to the chemistry.

The mechanism, as best we understand it, involves expectation, ritual,
and the therapeutic relationship – the act of taking a pill, the interac-
tion with a clinician, the belief that treatment is occurring – triggering
endogenous neurochemical cascades that produce measurable physio-
logical changes. Endogenous opioid release. Dopaminergic activation.
Altered activity in the prefrontal cortex and anterior cingulate. The belief
produces the chemistry. The mind produces the body change. Or rather
– and this is the point – the organism produces a unified response to a
social and environmental signal, and the response has both experiential
and biochemical dimensions, because those are not two dimensions.
They are one dimension, observed from two angles by two departments
that were never designed to look at the same thing.

The placebo effect is the organism’s daily refutation of Descartes.
Every sugar pill that reduces pain, every sham surgery that improves
function, every therapeutic interaction that alters inflammatory markers
is the body-mind saying: I am one thing. I have always been one thing.
Your buildings are your problem, not mine.

Close

THE split is the most fundamental structural failure in the human
enclosure because it distorts the system’s ability to diagnose
everything else. If you cannot see the organism as one thing,

you cannot identify organism-level problems. You will see a “mental
health crisis“ when you should see an inflammation crisis. You will see
“anxiety“ when you should see a gut microbiome that has been stripped
of its regulatory bacteria by a diet the body building never assessed. You
will prescribe a talking therapy for a problem that originates in a food
supply, in a light environment, in a built world that keeps the animal
sitting still, indoors, under fluorescent light, eating substances that its
evolutionary biology has never encountered. We have been doing this
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for decades. We are doing it now. We will continue doing it until we
stop treating the organism as two things and start treating it as the one
thing it has always been.

The split, like every system in this book, was a good idea that scaled
badly. Specialisation was the right impulse. The Cartesian framework
was the wrong scaffold. The organism does not have a mind and a body.
It has a life. And that life is lived, overwhelmingly, in one place – a place
that the species evolved to inhabit and has, for reasons the next chapter
will examine, almost entirely abandoned.

The species that evolved under the sky now spends ninety percent of
its time under a roof. What has that done to us? What has it cost?

The split between mind and body is mirrored by a split between indoors and
outdoors – and the consequences for the animal are, if anything, more severe.
Chapter 15 examines what happens when a species evolved for the full sensory
spectrum of the natural world seals itself inside buildings of its own design.





The Justice Failure

THE species that evolved under the African sun now spends ninety
percent of its life inside buildings it designed for itself. This is not
a rough estimate or a rhetorical inflation. In 2001, Neil Klepeis

and colleagues at the Lawrence Berkeley National Laboratory published
the National Human Activity Pattern Survey, which tracked the daily
movements of nearly ten thousand Americans across every region of
the country. The results were unambiguous: respondents spent an
average of eighty-seven percent of their time in enclosed buildings and a
further six percent in enclosed vehicles. Seven percent remained. Seven
percent of the organism’s life – roughly one hour and forty minutes
per day – was spent in the environment for which every cell in its
body had been calibrated by two million years of selection pressure.
The other twenty-two hours and twenty minutes were spent breathing
recirculated air, under artificial light, on flat surfaces, behind glass. The
United States Environmental Protection Agency subsequently rounded
the figure upward: Americans, the EPA now states, spend approximately
ninety percent of their time indoors. The precision matters less than the
direction. The direction is unmistakable: inward, enclosed, sealed.

How much of your day, today, has been spent outside?
Consider what this means in evolutionary terms. Homo sapiens

emerged, as a distinct species, between three hundred thousand and two
hundred thousand years ago, depending on which fossil assemblage you
accept as the boundary. For functionally all of that history – through the
Middle Stone Age, the Upper Palaeolithic, the Mesolithic, the Neolithic,
and every period of human existence until the industrial revolution – the
species lived overwhelmingly outdoors. Shelter existed. Caves, lean-tos,
pit houses, roundhouses, longhouses – every human culture developed
structures for protection from weather and predators. But these were
shelters, not habitats. The organism slept in them, retreated to them in
storms, stored food in them. It did not live in them. Living happened
outside, because outside was where the food was, where the water was,
where the social group operated, where the work occurred, where the
light was. The transition from outdoor to indoor existence began with
urbanisation and accelerated with industrialisation. In 1800, roughly
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ninety percent of people in the developed world worked outdoors. By
2000, fewer than twenty percent did. The reversal is almost perfectly
symmetrical: the species went from spending ninety percent of its time
outside to spending ninety percent of its time inside in approximately
two centuries. In evolutionary terms, two centuries is not a blink. It is
less than a blink. It is the interval between two frames of a film that runs
for a hundred thousand years.

Every physiological system in the human body was calibrated, dur-
ing those hundred thousand years, to a specific set of environmental
inputs. Not cultural inputs, not institutional inputs – physical, sensory,
biochemical inputs delivered by the natural world through mechanisms
the organism did not need to understand in order to depend on. Light
falling on the retina at specific wavelengths and intensities. Sound arriv-
ing across a range of frequencies, with particular spectral characteristics.
Air carrying particular concentrations of oxygen, nitrogen, trace gases,
moisture, and microbial life. Ground pressing against the soles of the
feet with variable texture, temperature, and resistance. These are not
amenities. They are not luxuries that evolution provided as a bonus for
good behaviour. They are regulatory inputs – signals that the endocrine
system, the immune system, the circadian system, and the nervous
system require in order to function within their normal operating pa-
rameters. Remove them, and the systems do not crash immediately.
They drift. They compensate. They degrade slowly, across years and
decades, in ways that do not announce themselves as environmental
deficiency because the organism has no conscious awareness that the
inputs are missing. It simply feels tired, or anxious, or unwell, and
attributes the feeling to something else – to stress, to age, to personal
weakness, to the need for a holiday.

The holiday, when it comes, will almost certainly take the organism
outdoors. This is the detail that should trouble us. We know what we
need. We book flights to reach it. And then we come home and close the
door.

The Light

BEGIN with light, because light governs everything else.
The sun delivers electromagnetic radiation to the surface of the Earth

across a continuous spectrum, from ultraviolet through visible to in-
frared, at intensities that range from approximately ten thousand lux
on an overcast day to one hundred thousand lux in direct tropical sun-
light. These numbers require context, because the human eye is a poor
judge of absolute brightness – it adapts so seamlessly that a room lit
to five hundred lux feels “well-lit“ even though it is receiving one two-
hundredth of the light available on a cloudy afternoon in Leiden. The
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standard modern office is illuminated to between three hundred and
five hundred lux. A brightly lit hospital ward reaches perhaps seven
hundred. The organism evolved under ten thousand to one hundred
thousand. It now operates, for twenty-two hours a day, under three
hundred to five hundred. The gap is not a rounding error. It is a factor
of twenty to two hundred. When did we decide that five percent of the
light was enough?

The consequences begin in the eye and radiate outward through
the entire organism. In 2002, Samer Hattar and colleagues at Johns
Hopkins University identified a class of photoreceptive cells in the
mammalian retina – intrinsically photosensitive retinal ganglion cells,
or ipRGCs – that are distinct from the rods and cones responsible for
vision. These cells contain melanopsin, a photopigment most sensitive
to short-wavelength blue light at approximately 480 nanometres, and
they project not to the visual cortex but to the suprachiasmatic nucleus
of the hypothalamus – the master clock that governs circadian rhythm.
The message these cells deliver is not “what do I see¿‘ but “what time
is it¿‘ The answer depends on light intensity and spectral composition,
and the downstream effects are profound: the suprachiasmatic nucleus
regulates the release of melatonin from the pineal gland (governing
sleep onset), cortisol from the adrenal cortex (governing wakefulness),
serotonin synthesis in the raphe nuclei (governing mood), and the timing
of virtually every hormonal cycle in the body. The circadian system
does not merely prefer natural light. It requires it. It was built for it.
Three hundred lux of fluorescent illumination, skewed toward the green-
yellow portion of the spectrum and delivered at constant intensity for
eight hours, is to the circadian system what a trickle of sugar water is
to the digestive system of an animal that evolved to eat whole fruit:
technically something, functionally almost nothing.

The myopia epidemic makes the point with devastating clarity. Ian
Morgan, a vision researcher at the Australian National University, has
spent two decades investigating why rates of short-sightedness are
climbing across the industrialised world at a speed that genetics can-
not explain. In East Asia, where indoor study culture is most intense,
myopia prevalence among young adults has reached eighty to ninety
percent in several countries – up from twenty to thirty percent two gen-
erations ago. Japan now reports eighty-six percent prevalence. South Ko-
rea, seventy-four percent. In China, the rate among fifteen-to-nineteen-
year-olds is sixty-seven percent. Morgan’s research, published across a
series of papers from 2005 to 2018, produced a finding that inverted the
conventional wisdom: it is not close reading that causes myopia. It is the
absence of outdoor light. Children who spend more time outdoors are
significantly less likely to develop myopia regardless of how much time
they spend reading or studying. The protective factor is not distance. It
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is lux – the sheer intensity of light reaching the retina, which stimulates
dopamine release from retinal amacrine cells, which in turn inhibits the
axial elongation of the eyeball that constitutes myopia. The eye needs
light at intensities that only the outdoors provides. In its absence, the
eye literally changes shape. Our eyes are reshaping themselves to fit the
enclosure we built. Does that not strike you as worth pausing over?

The implications ripple far beyond vision. The same organism that is
developing myopia at epidemic rates is also reporting epidemic rates of
sleep disruption, vitamin D deficiency, and seasonal mood disturbance.
These are not separate problems. They are the same problem, observed
through different clinical specialisations, each of which occupies its own
building. Ultraviolet B radiation from sunlight initiates the synthesis of
vitamin D3 in the skin – a process that cannot occur through window
glass, which blocks UVB. Vitamin D, in turn, transcriptionally activates
tryptophan hydroxylase 2, the enzyme responsible for serotonin synthe-
sis in the brain. The pathway runs from sunlight through skin through
liver through kidney through brain, and we short-circuit it every morn-
ing by commuting from one enclosed space to another without pausing
under the sky. A 2020 review in Sleep Medicine Reviews confirmed that
vitamin D deficiency is associated with a seventy-five percent increase
in the likelihood of developing depression. The sunlight is not optional.
The sunlight is infrastructure.

I notice, writing this, that I use the word “infrastructure“ as though it
might make the point land harder. It should not need to. The sun is the
sun. It is the thing the species evolved under, the thing every physiolog-
ical rhythm is synchronised to, the thing every child reaches for before
it can speak. That the organism now receives one two-hundredth of the
light it evolved to process, and that it exhibits exactly the symptoms
you would predict from such deprivation – disrupted sleep, depleted
serotonin, deformed eyes, weakened bones – should not require the
language of engineering to be taken seriously. And yet it does, because
the indoor world has become so normal that the outdoor world requires
justification. The enclosure has convinced the animal that the enclosure
is the default. The sky is the extra. We have arranged our lives so that
the sun requires a reason.

The Sound

IN 1984, Roger Ulrich, an environmental psychologist then at the
University of Delaware, published a study in Science that remains,
four decades later, one of the most cited papers in environmental

health research. The study was simple. Ulrich examined the records of
patients recovering from cholecystectomy – gallbladder removal – at a
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suburban Pennsylvania hospital between 1972 and 1981. Twenty-three
patients had been assigned to rooms with windows overlooking a small
stand of deciduous trees. Twenty-three matched patients had rooms
facing a brown brick wall. The patients with tree views recovered faster –
spending an average of 7.96 days in hospital compared with 8.70 for the
wall group. They required fewer doses of potent analgesic medication.
They received fewer negative evaluative comments in nurses’ notes. The
trees, which did nothing, which provided no medical intervention of
any kind, which simply stood outside the window being trees, produced
a measurable clinical advantage over a brick wall. What does it tell us
that the trees outperformed the brick?

Ulrich’s study opened a research programme that Rachel and Stephen
Kaplan at the University of Michigan had been building the theoreti-
cal foundation for since the 1970s. In 1989, the Kaplans published The
Experience of Nature: A Psychological Perspective, which formalised what
they called Attention Restoration Theory. The core proposition is this:
the kind of attention required by modern work – sustained, effortful,
directed, voluntary – is a finite cognitive resource that fatigues with use.
Fatigue manifests as irritability, distractibility, impulsivity, and errors
of judgement. Recovery occurs when the organism shifts from directed
attention to what the Kaplans termed “soft fascination“ – the effortless,
involuntary engagement produced by natural environments. The move-
ment of leaves, the pattern of light on water, the sound of wind through
branches, the complexity of a landscape that holds attention without
demanding it. The organism does not need to try to pay attention to a
forest. The forest does the work. The organism rests. We have all felt this
– the particular quiet that arrives in the chest when we step outside a
building and into trees. The question is why we have built a civilisation
that makes the feeling so rare.

This is not a minor distinction. The modern indoor environment is
engineered, overwhelmingly, for directed attention. Open-plan offices.
Fluorescent tubes delivering constant, unvarying light. Mechanical ven-
tilation producing a continuous drone at frequencies the auditory system
cannot fully habituate to – a phenomenon documented by Wilkins and
colleagues at the University of Essex, who found in 1989 that workers
under conventional fluorescent lighting reported twice the incidence of
headaches and eyestrain compared with those under high-frequency or
natural lighting. The soundscape of the indoor world is a low-frequency
hum punctuated by notifications, conversations, telephones, and the per-
cussive clatter of keyboards – a sonic environment that research consis-
tently finds to be cognitively costly. A 2021 meta-analysis of soundscape
research confirmed what the Kaplans proposed theoretically: natural
sounds – birdsong, flowing water, wind – are associated with measur-
able reductions in stress biomarkers and improvements in cognitive
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restoration, while traffic and mechanical noise produce the opposite.
Our auditory system evolved to extract information from a soundscape
of extraordinary complexity – the rustle that distinguishes wind from
predator, the bird alarm call that specifies the type of threat, the water
sound that indicates proximity and flow rate. The indoor soundscape is
not complex. It is monotonous. And monotony, for a nervous system
calibrated to process complexity, is not rest. It is deprivation.

The Air

THE air inside a building is not the same substance as the air
outside it.

This statement sounds obvious, but its implications are not. The
EPA’s Total Exposure Assessment Methodology Study, conducted in the
1980s and replicated since, measured concentrations of common organic
pollutants in indoor versus outdoor air and found indoor levels to be
two to five times higher – regardless of whether the building was located
in a rural area or beside a highway. During specific activities – painting,
cleaning, using adhesives – indoor concentrations of volatile organic
compounds can exceed outdoor levels by a factor of one thousand. The
organism that spends ninety percent of its time indoors is spending
ninety percent of its time in more polluted air than the air it is sheltering
from. We built the walls to keep the bad air out. The bad air is inside
with us.

The story of how this happened is instructive, because it illustrates
the pattern this book has traced through every system: a good impulse,
scaled badly, producing the opposite of its intended effect. In 1973, the
OPEC oil embargo sent energy prices spiralling across the industrialised
world. The immediate architectural response was to seal buildings
against air leakage – to tighten the envelope, reduce ventilation, and
minimise the volume of outdoor air that heating and cooling systems
had to process. The American Society of Heating, Refrigerating and Air-
Conditioning Engineers reduced its recommended ventilation rate from
ten cubic feet per minute per person to five. Buildings became more
energy-efficient and less breathable in the same intervention. Within
a decade, a new clinical phenomenon had emerged: sick building syn-
drome. The World Health Organisation reported in 1984 that up to thirty
percent of new and remodelled buildings worldwide were generating
complaints – headaches, fatigue, eye irritation, nausea, difficulty con-
centrating – that resolved when the occupants left the building. The
organism was being made ill by the box it had built to protect itself from
the weather.

The cognitive dimension is particularly alarming. In 2015, Joseph
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Allen and colleagues at the Harvard T.H. Chan School of Public Health
published the COGfx study, which placed twenty-four office workers in
environmentally controlled workspaces and systematically varied the
concentrations of carbon dioxide and volatile organic compounds they
breathed. Cognitive function was assessed across nine domains using a
validated decision-making simulation. The results were stark: on days
when the indoor environment simulated a standard office – with CO2
concentrations at levels commonly found in occupied meeting rooms
and VOC levels typical of conventional buildings – cognitive scores
were baseline. On days when the environment simulated a “green“
building with enhanced ventilation, scores rose by sixty-one percent.
On days simulating a green building with high outdoor air ventilation,
scores doubled. The effect was dose-dependent and reproducible. The
organism was not smarter on the green days. It was less impaired.
The standard indoor environment was not neutral. It was suppressing
cognitive function, quietly, continuously, across every occupied building
that met conventional ventilation standards. How many of our decisions
– about our work, our families, our futures – have we made in air that
was degrading our ability to think?

Carbon dioxide deserves particular attention, because it is the gas that
rises in every enclosed space simply because the organisms inside it are
breathing. Outdoor ambient CO2 sits at approximately four hundred
and twenty parts per million. A well-ventilated office reaches eight
hundred. A poorly ventilated meeting room after an hour can exceed one
thousand five hundred. Classrooms – where children sit for six hours
in groups of thirty – routinely reach two thousand to three thousand
ppm. Allen’s data, and subsequent replications, suggest that cognitive
function begins to decline measurably at around one thousand ppm.
The children in the classroom are sitting in air that is degrading their
ability to think, and nobody opens the window because the building
was designed not to have windows that open, because the building was
designed to conserve energy, because energy costs rose in 1973, because
geopolitics disrupted oil supply. The child’s cognitive impairment is
downstream of an energy policy decision made half a century ago,
expressed through an architectural standard that nobody thought to
revisit from the perspective of the organism inside the building. The
building was designed for the building. The child was not consulted.

The Microbes

IN 2003, Graham Rook, an immunologist at University College Lon-
don, proposed a revision to the hygiene hypothesis that would,
over the following two decades, fundamentally reshape the under-
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standing of immune development. The original hygiene hypothesis,
advanced by David Strachan in 1989, had observed that children in
larger families – who were exposed to more infections – had lower rates
of allergic disease. The implication was that modern hygiene was pre-
venting the infections that trained the immune system. Rook argued
that the mechanism was correct but the target was wrong. It was not
pathogenic infections that the immune system needed. It was something
older and more fundamental: exposure to a set of environmental mi-
croorganisms – saprophytic mycobacteria, helminths, lactobacilli, and
other organisms present in soil, water, and animal contact – that had
co-evolved with the mammalian immune system over millions of years.
Rook called these the “old friends.“

The logic is evolutionary. The human immune system, like every
complex regulatory system in the body, requires calibration. It must
learn to distinguish between genuine threats and benign substances – be-
tween a pathogenic bacterium and a grain of pollen, between a parasitic
worm and a molecule of peanut protein. This calibration depends on
regulatory T cells, which suppress inappropriate immune responses and
prevent the system from attacking the organism’s own tissues. Rook’s
research demonstrated that the old friends – the environmental microor-
ganisms encountered through soil contact, animal proximity, fermented
foods, and untreated water – are essential drivers of regulatory T cell
expansion. Without them, the immune system is not “untrained.“ It
is miscalibrated. It overreacts to harmless stimuli (allergies), attacks
its own tissues (autoimmune disease), or fails to resolve inflammation
(chronic inflammatory conditions). The indoor organism, sealed off
from the microbial environment in which its immune system evolved,
is not cleaner. It is immunologically orphaned. We sealed the door to
keep the dirt out and lost the organisms our immune systems had been
in conversation with for millions of years.

The epidemiological data support this precisely. Allergic diseases –
asthma, eczema, hay fever, food allergies – have been rising across the
industrialised world for decades, with the steepest increases in the most
urbanised and indoor-oriented populations. Autoimmune conditions –
type 1 diabetes, multiple sclerosis, inflammatory bowel disease, coeliac
disease – follow the same gradient. Children raised on farms, in contact
with livestock, soil, and unpasteurised milk, have consistently lower
rates of allergic and autoimmune disease than children raised in urban
apartments. The Amish, who farm traditionally and whose children
spend extensive time outdoors in contact with animals, have asthma
rates roughly four times lower than the genetically similar Hutterites,
who use industrial farming methods and whose children spend more
time indoors. The variable is not genetics. It is not hygiene. It is
microbial exposure – the daily, incidental, unconscious contact with the
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organisms that the immune system requires as regulatory input and that
the indoor environment has removed.

This connects, through pathways that Christopher Lowry at the Uni-
versity of Colorado has been mapping since 2007, to the inflammatory
hypothesis of depression described in the previous chapter. Lowry’s
work with Mycobacterium vaccae – a saprophytic soil bacterium encoun-
tered through direct contact with earth – has shown that exposure ac-
tivates serotonergic neurons in the dorsal raphe nucleus and produces
measurable stress resilience in animal models. The organism in the
garden, hands in dirt, is not merely relaxing. It is receiving a microbial
input that modulates the same neurotransmitter system targeted by the
most widely prescribed class of psychiatric medication on the planet.
The soil bacterium and the SSRI are acting on the same pathway. The
difference is that the bacterium is free, available in every handful of
earth, and was delivered automatically to the organism for two million
years until the organism moved indoors and sealed the door. When was
the last time your hands were in soil? Not as a question about gardening.
As a question about medicine.

The Ground

THE human foot contains two hundred thousand nerve endings
distributed across four classes of mechanoreceptor – Meissner’s
corpuscles for light touch, Merkel cells for pressure and texture,

Pacinian corpuscles for vibration and deep pressure, Ruffini endings for
stretch and sustained contact. Chapter 1 described this sensory archi-
tecture and the 2010 Nature study by Daniel Lieberman demonstrating
that barefoot running produces a fundamentally different gait pattern
from shod running – a forefoot strike that generates less collision force,
mediated by the foot’s direct sensory conversation with the ground. I
return to it here because the foot is a microcosm of the indoor problem.

For the overwhelming majority of the species’ existence, the sole of
the foot was a primary interface between organism and environment. It
registered temperature, texture, slope, moisture, the difference between
sand and stone, mud and root, grass and gravel. Each terrain demanded
a different gait pattern, a different distribution of weight, a different set
of muscular adjustments negotiated in real time between the mechanore-
ceptors in the foot and the motor cortex. The foot was not a platform.
It was an organ of perception – as informationally rich as the hand, as
continuously active as the eye.

The modern human foot spends its life in a shoe, on a floor. The shoe
is padded, rigid, and elevated at the heel – a design that, as Lieberman
demonstrated, converts the forefoot strike to a heel strike and increases
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collision force by a factor that the ankle, knee, and hip must absorb. The
floor is flat, hard, uniform, and thermally constant. The two hundred
thousand nerve endings in the sole receive, from this combination, ap-
proximately the same sensory input as a tongue receives from a tube of
beige paste. The information is not wrong. It is absent. The propriocep-
tive system, deprived of variable terrain data, loses calibration. Balance
deteriorates. Falls increase, particularly in the elderly. The intrinsic mus-
cles of the foot – the small stabilisers of the arch and toes that evolved to
negotiate uneven ground – atrophy from disuse, because the shoe and
the floor have assumed their function. The organism did not lose its feet.
It silenced them. And the silence extends upward through the ankles,
the knees, the hips, the spine – each of which evolved to manage forces
that no longer arrive because the ground has been replaced by a surface
so predictable that the body has nothing to compute.

I recognise the pattern now, five chapters into Part Three, because it
is the same pattern every time. The shoe was invented to protect the
foot. The floor was built to provide a stable surface. The building was
constructed to shelter the organism. Each intervention was correct at its
origin. Each became, through elaboration and universality, a mechanism
that severed the organism from the input the intervention was designed
to manage. The shelter became the habitat. The protection became the
deprivation. The good impulse sealed the animal inside. And we barely
noticed, because each step felt like progress.

The Forest

IN 2005, Qing Li, a professor at the Department of Rehabilitation
Medicine at Nippon Medical School in Tokyo, took a group of adult
volunteers into a forest for three days and two nights. He drew their

blood before, during, and after the trip, and measured the activity of
their natural killer cells – a class of lymphocyte that plays a primary role
in the immune system’s surveillance and destruction of virally infected
and cancerous cells. NK cell activity increased significantly during the
forest trip. The numbers of NK cells rose. The levels of intracellular
anti-cancer proteins – perforin, granulysin, granzymes A and B – rose.
Li then measured these markers again at seven days and again at thirty
days after the volunteers returned to their urban lives. The elevated
NK cell activity persisted. For more than thirty days after a three-day
forest visit, the immune system operated at a measurably higher level
of anti-cancer surveillance. A control group who spent the same period
as tourists in a city showed no such change.

Li’s explanation centred on phytoncides – volatile organic compounds
emitted by trees, primarily terpenes such as alpha-pinene, beta-pinene,
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and limonene. These are not fragrances in the colloquial sense. They
are antimicrobial compounds that trees produce as part of their own
defence systems, and they saturate forest air at concentrations that vary
by species, season, and temperature. Li demonstrated, in subsequent
laboratory studies, that exposure to phytoncides in an indoor setting
– essential oils from hinoki cypress, diffused into a hotel room – also
increased NK cell activity, suggesting that the compounds themselves,
inhaled through the respiratory system, were a direct biochemical input
to the human immune system. The forest was not “relaxing“ in some
vague, poetic, wellness-brochure sense. It was delivering a chemical
signal that the immune system recognised and responded to with a
measurable increase in anti-cancer function. The organism was not
being soothed. It was being supplied.

Japan formalised this in 1982 under the term shinrin-yoku – forest
bathing – and the Japanese government now designates official Forest
Therapy trails based on measured health outcomes. The English trans-
lation is unfortunate, because “bathing“ suggests leisure, indulgence,
an optional wellness activity for people with sufficient free time and
access to forests. What Li’s research describes is something closer to
a nutritional requirement. Our immune systems require phytoncide
exposure in the same sense that our circadian systems require natural
light or our gut microbiomes require environmental microbial input. It
is not that the forest makes the organism healthier. It is that the absence
of the forest makes it less healthy, and has been doing so, steadily, since
the organism moved indoors. How long has it been since you spent
three consecutive hours among trees?

The research has been replicated and extended across multiple coun-
tries and populations. A meta-analysis published in Environmental Health
and Preventive Medicine consolidated the findings: forest environments,
compared with urban environments, are associated with lower corti-
sol, lower pulse rate, lower blood pressure, greater parasympathetic
nerve activity, and lower sympathetic nerve activity. The autonomic
nervous system – the system responsible for the fight-or-flight and rest-
and-digest responses described in Chapter 14 – responds to the forest
with a measurable shift toward the parasympathetic, restorative state.
The organism in the forest is not choosing to relax. Its nervous system is
responding to an environmental signal that it has been responding to for
longer than the species has existed, because trees have been producing
phytoncides for three hundred and fifty million years and mammalian
immune systems have been breathing them in for at least the last sixty-
five million. The relationship is older than the genus Homo. It is older
than the primates. The organism did not discover the forest. The organ-
ism and the forest evolved together, and the indoor world severed the
conversation a hundred years ago without telling either party.
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The Good Impulse

HERE, again, the zoological lens requires the diagnosis that
makes this book what it is: the refusal to blame. The indoor
transition was not a mistake. It was a solution. A correct one.

The African savanna, for all its evolutionary significance, was trying
to kill the organism. Predators. Exposure. Dehydration. Hyperthermia.
Hypothermia. Parasites. Storms. Floods. The organism that could
build shelter survived at higher rates than the organism that could not.
The organism that could control fire, seal a dwelling, insulate against
cold, exclude predators, store food in a dry space, and protect its young
during the long helpless years of neural development – that organism
thrived. Shelter is not a luxury. It is the single most important environ-
mental modification the species ever made, and it is the modification
that enabled every subsequent modification: agriculture, cities, trade,
specialisation, medicine, science, this book, the room you are reading it
in.

The error is not the shelter. The error is the proportion. The organism
needed a shelter for part of the day and built a habitat for all of it. It
needed protection from extremes and constructed an environment that
eliminated the baseline. It needed walls against predators and erected
walls against the sky. The execution was not wrong at inception. The
execution scaled. The temporary became permanent. The supplement
became the substitute. And the organism – adaptable, resilient, capable
of surviving in conditions that would constitute welfare violations in
any other captive species – adjusted. It adjusted so thoroughly that the
adjusted state became the normal state, and the normal state became
invisible, and the deprivation became the default. This is our particular
genius and our particular trap: we adapt so well that we forget we have
adapted.

There are approximately four billion people in the world today who
live in urban areas. By 2050, that figure is projected to reach six and a
half billion – roughly two-thirds of the species, living in environments
where the outdoor world is reduced to the space between buildings,
the walk from door to vehicle, the balcony, the park if there is one. The
trajectory is not decelerating. It is steepening. And at no point in the
institutional planning of any city, any building code, any workplace
regulation, any school design, does anyone ask the question that any
competent zookeeper would ask first: what does the animal need from
the environment it evolved in, and how do we ensure it receives those
inputs in the environment we have built?

The zoo asks this question. It asks it for the red panda and the ring-
tailed lemur and the Humboldt penguin. The light cycles are calibrated.
The air flow is monitored. The substrate is varied. The soundscape is
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considered. The dietary composition is adjusted not just for macronutri-
ents but for the trace elements that the animal’s metabolism requires at
concentrations that vary by season. For the penguin house in Rotterdam
that started this book, the water temperature is maintained within a
range that supports thermoregulatory behaviour, the colony density per-
mits natural social spacing, and the lighting simulates the photoperiod
of the animal’s native range. No zookeeper would house a penguin un-
der fluorescent light at three hundred lux for twelve constant hours and
then express surprise when the animal stopped breeding. No zookeeper
would seal a gorilla in a room with windows that do not open and then
wonder why its immune function declined. No zookeeper would place a
wolf on a flat concrete surface for its entire life and then investigate why
its joints degraded. These would be failures of professional competence
so elementary that they would result in the loss of accreditation.

The species applies this standard to every animal in its care except
itself. Why?

Three in the Afternoon

I am writing this in a room with one window. Outside: a Dutch sky,
low and grey, the kind that makes Leiden feel as though it has been
placed under a bowl. I have not been outdoors today. It is three in the
afternoon.

I have been sitting since eight-thirty this morning. My feet are in
shoes. My eyes have been focused at a distance of approximately sixty
centimetres – the distance to the screen – for six and a half hours. The
light in this room, which I just measured with an application on my
phone because I could not write this chapter without checking, is four
hundred and twelve lux. Outside the window, even under this over-
cast sky, the meter reads eight thousand two hundred. I am receiving
five percent of the available light. The air in this room has not been
exchanged since I closed the window at nine o’clock because it was
cold, and the CO2 concentration – which I cannot measure but can esti-
mate from the research I have just spent three hours reading – is almost
certainly above one thousand parts per million, which means that my
cognitive function, as I write about cognitive function being impaired
by indoor air, is itself being impaired by indoor air. The irony is not the
point. The normalcy is the point. This is a normal day. This is what a
normal day looks like for the author of this book, and for the species
this book is about, and the fact that it looks normal is the most damning
evidence I can offer. You are probably reading this indoors too. Under
artificial light. In shoes. What does that tell us about the enclosure we
share?
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My sons, who are at school, are in a similar room. Smaller windows.
More bodies. Higher CO2. Fluorescent tubes at an intensity that would
not satisfy the lighting requirements for a captive primate in any accred-
ited zoo in the Netherlands. They have been sitting since eight-fifteen.
They will have two breaks of fifteen minutes each, in a concrete play-
ground where the only natural element is a sky they are not encouraged
to look at. They will come home at three-thirty, and I will suggest they go
outside, and they will look at me as though I have suggested something
eccentric, because the screen is warmer and more engaging and does not
require shoes, and the habit of being indoors is so deeply established
that the outdoors has become the place you go to when there is nothing
else to do. The hierarchy has inverted. The enclosure has become the
preference. The deprivation has become the comfort zone.

This is what the zoological literature calls an abnormal behaviour
pattern that has been normalised through environmental habituation.
The organism has adjusted to the impoverished environment to such
a degree that it no longer registers the impoverishment. It prefers the
enclosure because the enclosure is familiar, and familiarity, for a stressed
organism, feels like safety. Every zookeeper recognises this pattern. It is
the reason that enrichment programmes must sometimes be introduced
gradually – because an animal that has lived its entire life in a barren
cage may initially find environmental complexity distressing rather
than enriching. The complexity is correct. The animal’s calibration has
drifted. Recalibration takes time. We have drifted too. And the first step
in recalibration is noticing that the drift has occurred.

The Convergence

EACH of the deprivations described in this chapter operates inde-
pendently. Low light disrupts circadian rhythm regardless of
air quality. Poor air quality impairs cognition regardless of light.

Microbial deprivation dysregulates immunity regardless of soundscape.
The foot atrophies regardless of what the eye receives. Each would
constitute a welfare concern on its own.

But they do not operate on their own. They converge. The organism
sitting under fluorescent light in a sealed room on a flat floor, breathing
recirculated air, deprived of phytoncides and soil microbes, receiving
five percent of the light its circadian system requires, hearing nothing
but the drone of mechanical ventilation and the click of keys – this
organism is experiencing not one deprivation but six, simultaneously,
continuously, for the overwhelming majority of its waking life. And
the six interact. Sleep disrupted by inadequate light exposure degrades
immune function. Immune dysregulation from microbial deprivation
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increases systemic inflammation. Inflammation impairs serotonin syn-
thesis, which was already compromised by vitamin D deficiency from
inadequate UV exposure. Impaired serotonin worsens mood and sleep,
which worsens inflammation, which worsens immune function. The
circle tightens. Each system pulls the others down. The organism does
not experience six separate problems. It experiences one unified de-
cline – a slow, systemic degradation that manifests as fatigue, irritability,
poor sleep, susceptibility to illness, low mood, difficulty concentrating,
chronic pain, and a pervasive sense that something is wrong without
any identifiable cause. Does this sound familiar? It should. It sounds
like us.

The previous chapter described how the mind-body split prevents the
medical system from assessing the organism as a whole. This chapter
describes how the indoor-outdoor split prevents the built environment
from supporting the organism as a whole. The two failures compound
each other. The organism presents to the mind building with depression.
The mind building prescribes an SSRI. The SSRI modulates serotonin
in the brain. The organism returns to the same room – the same three
hundred lux, the same recycled air, the same flat floor, the same absence
of sky and soil and forest chemistry – and wonders why the medication
helps but does not resolve. The medication did not fail. The enclosure
was not addressed. The animal is being treated for a symptom while the
habitat produces the cause.

George Engel’s biopsychosocial model, described at the end of the
previous chapter, would insist on assessing the social and environmental
context. The Five Domains model used in zoo welfare assessment would
go further – it would insist that the environment IS the assessment. The
animal’s mental state cannot be evaluated separately from the air it
breathes, the light it receives, the ground it walks on, the sounds it hears,
and the microorganisms its immune system encounters. These are not
background conditions. They are determinants. And in our indoor
world, every single one of them is wrong – not catastrophically wrong,
not acutely wrong, but chronically, subtly, pervasively wrong in ways
that accumulate across years and decades and produce, at the population
level, exactly the pattern of chronic disease, mental distress, and immune
dysfunction that the industrialised world is currently exhibiting and
cannot explain.

Close

THE diagnosis is complete.
Across the fifteen chapters of Parts One, Two, and Three, the in-

vestigation has followed a single thread: the species has needs, the
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systems address them badly, and the scale exceeds the animal’s capacity
to compensate. Part One established what the animal is – its biology,
its social structure, its peculiar dependence on narrative and meaning.
Part Two examined what the animal built – money, justice, education,
media, governance – and found, in each case, a good impulse that scaled
past recognition. Part Three has traced the scale problem itself – the
150-person trust limit that civilisation ignores, the work system that
holds the organism hostage, the shelter that became a commodity, the
mind-body split that prevents diagnosis, and now, finally, the indoor
world that severs the organism from the environmental inputs every
physiological system requires.

The animal is indoors. It is under artificial light. It is breathing
recycled air. Its feet are on a flat surface that tells them nothing. Its
immune system is waiting for microbial inputs that are not coming. Its
circadian rhythm is drifting on three hundred lux. Its cognitive function
is suppressed by the CO2 in the room it cannot leave. Its nervous
system has not heard birdsong since the morning commute, when it was
drowned by traffic.

A zookeeper would look at this animal and not ask what is wrong
with the animal. A zookeeper would look at the enclosure.

What now? The enclosure is the question. The enclosure has always
been the question. And a zookeeper – a competent one, trained in the
science that this civilisation applies to every species except its own –
would do what zookeepers do. They would redesign it. That is what we
are going to do.

The diagnosis is finished. The animal is known. The enclosure is mapped.
Part Four begins the work that matters: not tearing down, not blaming, not
mourning – but redesigning. Chapter 16 asks the first question any redesign
requires: where do you start when every system was built with good intentions?



Part IV

The Way Out





Individual Protocols

The Sanctuary

Everything described in the preceding fifteen chapters follows a single
pattern. I did not see this clearly until I was standing, for the second
time, in the penguin house at Rotterdam Zoo.

The first visit produced the question that started this book: what
would it look like if someone designed a habitat for humans the way
these people designed a habitat for Humboldt penguins? That was four
years ago. In the interval, I had taken the question seriously. I had
studied the animal. I had catalogued its eight dimensions of need. I
had walked through the systems it had built for itself – money, justice,
education, media, governance – and documented, system by system,
how each one had begun as a reasonable response to a real need and
ended as a source of the distress it was supposed to prevent. I had traced
the scale problem: the neurological wall at around one hundred and fifty
relationships, and the cascading institutional failures that accumulate
when the organism builds systems requiring trust between millions of
strangers whose brains were never designed to trust beyond a village. I
had documented the consequences – the split between mind and body,
the indoor species sealed under fluorescent light, the hostage organism
performing meaningless work for tokens created from nothing. I had
done the diagnosis.

And then I went back to the penguins.
I went back because the diagnosis, by itself, was worthless. Fifteen

chapters of what is wrong produces, at best, a better-informed despair.
Zoology does not work this way. A veterinary team at a zoo does not
spend four years documenting an animal’s distress and then publish the
findings and move on. The documentation is the first half of a process.
The second half is: what do you change? What specific modifications
to the enclosure, the social grouping, the enrichment programme, the
daily routine would shift the organism’s trajectory from chronic deficit
toward something the profession would recognise as flourishing?

This is the work of Part Four. Not theory – specification. Not vision
– engineering. Not what should be, in some abstract moral sense, but
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what would work, based on what the species actually is. And the first
step, before any modification can be designed, is to understand why
every previous modification has failed. So – why does every attempt to
fix the enclosure end up reinforcing it?

The Pattern

THE pattern is this: every destructive system currently operating
on the planet is a misguided attempt at something good.

This is not optimism. It is not naivety. It is not a refusal to see the
damage – the preceding chapters should dispel any suggestion that I
have looked away from what these systems produce. It is an engineering
methodology. You cannot fix a system you do not understand. And you
cannot understand a system by condemning it.

Consider what condemnation does. It says: this system is bad. It
should be replaced. The money system is exploitative – abolish it. The
justice system is cruel – tear it down. The education system is oppressive
– dismantle it. The instinct is comprehensible. The damage is real. The
suffering is real. The impulse to stop the suffering by removing its
apparent cause is a decent impulse. We have all felt it – the rage that
arrives when you see the damage clearly for the first time, the conviction
that the whole thing must go.

But it is the wrong impulse, and it fails for a specific reason that
the zoological literature makes clear. The system was built to serve a
function. If you remove the system without understanding the function,
the function does not disappear. The need persists. And the organism,
under pressure, will build a replacement – usually faster, usually cruder,
and almost always worse.

This is not speculation. It is the historical record of every revolution
the species has conducted. The French Revolution dismantled the aris-
tocracy and produced Napoleon. The Russian Revolution dismantled
the Tsar and produced Stalin. The Chinese Cultural Revolution dis-
mantled traditional social structures and produced a famine that killed
between fifteen and fifty-five million people, depending on whose esti-
mates you trust – the demographer Frank Dikotter’s work, published
in Mao’s Great Famine in 2010, places the figure at forty-five million. In
each case, the old system was correctly identified as oppressive. In each
case, the replacement was worse. Not because the revolutionaries were
stupid. Because they understood the injustice but not the function, and
when they removed the system, the function reasserted itself through
whatever structures remained – which were, inevitably, the structures of
power, coercion, and centralised control.

I am not proposing a revolution. Revolutions are what happens
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when people who do not understand the enclosure tear it down and
build something worse. I am proposing what a zookeeper proposes:
incremental modification based on continuous assessment.

The difference is not semantic. It is methodological. A revolution
says: the system is the enemy. A modification says: the system is a failed
attempt at something the animal needs, and the task is to identify what
was being attempted, understand why it failed, and adjust the design
so that it succeeds. One approach requires courage and rage. The other
requires patience and diagnosis. The zoological profession learned, over
a century of enclosure design, that the second approach produces better
outcomes for the animal. The first produces demolished exhibits and
dead animals. Which approach have we been trying? And which one
might actually work?

Five Good Impulses

LET me demonstrate the principle by returning to the five systems
examined in Part Two. In each case, I want to name the good
impulse – the legitimate need the system was designed to meet

– and then identify the specific point at which the design failed. The
failure point, in every case, is the same. But first, the impulses.

Money. The impulse was cooperation beyond the trust network.
I traced this in Chapter 6 through Denise Schmandt-Besserat’s work

on the clay tokens of the ancient Near East, through David Graeber’s
account of pre-monetary credit systems, through the Bank of England’s
own description of modern money creation. The system began as a
solution to a real problem: how does a social primate whose brain
can maintain approximately one hundred and fifty trust relationships
coordinate exchange with strangers? The gift economy that worked
within the village – the cycles of reciprocal obligation that Marcel Mauss
described in 1925 – could not cross the Dunbar threshold. The organism
needed a mechanism. The mechanism it invented was the token: a
shared fiction that carries value because everyone agrees it carries value.
The token enabled specialisation, surplus, trade across distances, the
coordination of agricultural production that fed billions. The token
paid for the surgery that saved my younger son’s life. The impulse was
magnificent.

The distortion came when the token detached from the function it
was designed to serve. Interest introduced the concept that tokens grow
by sitting still – a principle with no biological precedent, as Aristotle
noticed two and a half thousand years ago. Fractional reserve banking
allowed tokens to be created from nothing by the act of lending. The
instrument designed to facilitate exchange between strangers became
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an instrument for the extraction of wealth from labour. The organism
that invented the token to cooperate across trust boundaries found itself
in debt to institutions that create the token by typing a number into a
screen. The cooperative mechanism became the stress source. But the
need it was built to serve – cooperation beyond kinship – remains real,
and any replacement must serve it.

Justice. The impulse was community protection.
Chapter 7 documented the modern justice system as revenge with

institutional architecture: marble columns, oak panelling, the wig. The
American prison system’s seventy-seven percent recidivism rate over
five years. Solitary confinement that produces neurological damage the
neuroscience literature has documented for decades. Angola prison,
where a predominantly Black population works the same fields as the
enslaved people who preceded them, under a Thirteenth Amendment
exception that relocated forced labour rather than abolishing it. The
damage is immense.

But the impulse underneath was protection. In a community of one
hundred and fifty, when one member harmed another, the community
responded – not to punish, but to restore. The mediators were known
individuals whose fairness had been tested over decades of shared
life. The process was restorative because the goal was to maintain
the group. Howard Zehr, often called the grandfather of restorative
justice, documented in his 1990 book Changing Lenses the distinction
between retributive and restorative frameworks: retributive justice asks
“what law was broken, who broke it, and what punishment do they
deserve¿‘ while restorative justice asks “who was harmed, what are
their needs, and whose obligation is it to address them¿‘ The indigenous
practices from which restorative justice draws – Maori family group
conferencing in New Zealand, Navajo peacemaking circles, Aboriginal
Australian mediation practices – all share a common structure: the
community, not the state, is the unit of response, and the objective is the
restoration of relationship, not the infliction of suffering. These are not
utopian inventions. They are the way the animal managed community
protection for two hundred thousand years, before the community grew
too large for personal mediation and the function was outsourced to an
institution that replaced prevention with revenge.

Education. The impulse was universal knowledge.
Chapter 8 traced the modern school to Frederick the Great’s 1763

decree and Horace Mann’s importation of the Prussian model to Mas-
sachusetts in 1843. I documented the thirteen years of institutionalised
sitting, the creativity collapse that George Land and Beth Jarman mea-
sured – ninety-eight percent of five-year-olds scoring at genius level
for divergent thinking, down to two percent in adults – and Bryan
Caplan’s evidence that approximately eighty percent of the economic
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return to a university degree is attributable to signalling rather than skill
acquisition. The system that claims to educate is, in substantial part, a
compliance certification mechanism financed by debt.

But the impulse was real and remains real. The organism has the
most expensive brain in the animal kingdom – twenty percent of resting
metabolic energy devoted to a single organ. That brain evolved to learn.
Not to sit and absorb, but to explore, experiment, observe, imitate, and
discover. The desire to make knowledge available to every member of
the species is one of the finest impulses the animal has produced. The
Finnish model – no standardised testing until sixteen, shorter school
days, more play, teachers drawn from the top ten percent of graduates
and trusted with genuine autonomy – demonstrates that the impulse can
be served without the Prussian architecture. The institution replaced the
learning. That is the failure. The learning itself was never the problem.
Can we separate the impulse from the institution? That is the question
this chapter is built around.

Media. The impulse was information sharing.
Chapter 9 traced the information environment from the vervet mon-

key’s alarm call to the infinite scroll, through Benjamin Day’s penny
press inversion in 1833, through Edward Bernays’s industrialisation of
manipulation, through Tristan Harris’s documentation of the feed as a
variable reinforcement schedule. The modern information environment
meets every criterion of a parasitic ecology: the host is the human or-
ganism, the resource extracted is attention, the parasite is the network
of commercial entities whose revenue depends on maximising the time
the organism spends engaged with the coloured box. Seven hours per
day. Nearly half of waking life. Adolescent self-harm rates tripling since
the introduction of the smartphone. The data that Jean Twenge and
Jonathan Haidt have compiled are not ambiguous.

But the impulse underneath – to share knowledge across the group
– is the same impulse that produced the oral tradition, the Library of
Alexandria, the printing press, the public library, and Wikipedia. The
impulse says: what I know should not be locked inside me. It should be
available to anyone who needs it. The tragedy is not that information
became available. The tragedy is that the availability was captured by
an economic model that inverted its function. Information that was
supposed to serve the organism was restructured to serve the attention
market. The library became the slot machine. The good impulse is still
there, in every Wikipedia editor, in every teacher who shares a resource,
in every open-access journal. It has been buried under a parasitic overlay.
It has not disappeared.

Governance. The impulse was collective decision-making.
Chapter 10 examined the self-selection problem: the organisms most

motivated to seek power are, by the logic of their motivation, the or-
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ganisms least suited to hold it. Max Weber described the iron cage
of bureaucracy – the rationalisation of governance into hierarchical
structures that prioritise efficiency and predictability over individual
discretion, trapping even well-intentioned participants in systems they
cannot modify from within. The zoological parallel is the dominance hi-
erarchy in a primate troop: when the alpha position is contested through
displays of aggression and political manoeuvring, the animal that wins
is the one most willing to invest energy in competition rather than in
service. The humble, competent ones are at home with their young.

But the impulse was collective decision-making, and it worked at
village scale. In a band of fifty, in a tribe of several hundred, decisions
emerged through discussion among people who knew each other, whose
competence and character were observable, and whose authority de-
pended on the continued goodwill of people they interacted with daily.
The big man’s authority was maintained through generosity, not coer-
cion. If the leader became selfish, the followers left. Accountability was
enforced by proximity. It is only when the group exceeded the scale
at which every member could evaluate every other member directly
that governance required delegation – and delegation introduced the
possibility that the delegate would serve themselves rather than the
group. The impulse was sound. The scale exceeded the mechanism.

The Failure Point

IN every case – money, justice, education, media, governance – the
failure point is the same. The system was designed at a scale the
animal could manage and was then extended to a scale it could not.

The gift economy works at one hundred and fifty. Fractional reserve
banking is what you get when you try to extend cooperation to eight
billion. Community mediation works at one hundred and fifty. The
prison-industrial complex is what you get when you try to extend pro-
tection to three hundred and thirty million. Apprenticeship learning
works at one hundred and fifty. The Prussian classroom is what you get
when you try to extend knowledge to an entire nation. Oral transmis-
sion of critical knowledge works at one hundred and fifty. The attention
economy is what you get when you try to extend information sharing to
a planet connected at the speed of light. Consensus governance works
at one hundred and fifty. The iron cage is what you get when you try to
extend collective decision-making to a population that cannot fit in the
same room.

The number recurs because it is not a coincidence. It is a biologi-
cal constraint. Robin Dunbar’s research, whatever its precise upper
and lower bounds, established the existence of a ceiling – a limit to the
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number of stable trust relationships the human neocortex can maintain
through direct personal knowledge. Below that ceiling, the animal’s
social cognition handles the complexity. Reputation flows. Trust is verifi-
able. Accountability is maintained by visibility. Above that ceiling, every
function that personal knowledge once served must be outsourced to an
institution. And institutions, as the preceding ten chapters have docu-
mented, can be captured, distorted, and turned against the organisms
they were designed to serve.

The first principle – every destructive system is a misguided attempt
at something good – is not, therefore, a moral claim. It is a diagnostic
one. It says: before you can fix the system, you must identify the
function it was attempting to serve, because the function is real, and any
replacement must serve it. Tear down the money system and you must
still solve the problem of cooperation between strangers. Tear down
the justice system and you must still solve the problem of community
protection. Tear down the school and you must still solve the problem
of universal knowledge. The revolutionaries who tore down without
understanding what was underneath built replacements that failed the
same functions in the same ways, or worse. What if we stopped tearing
down and started redesigning?

The zookeeper does not demolish the enclosure when the animal
shows stress. The zookeeper assesses what is missing and modifies the
design.

Hagenbeck’s Lesson

THE history of zoo design illustrates this precisely, and I want
to return to it because the parallel is not decorative. It is the
methodology.

In 1907, Carl Hagenbeck opened his Tierpark in Hamburg, and it was
unlike any zoo the world had seen. Instead of barred cages arranged
for the keeper’s convenience – the standard design that had governed
menageries since the Tower of London kept its first lions in the thirteenth
century – Hagenbeck built open enclosures. Moats replaced bars. Arti-
ficial rock formations replaced concrete walls. His “panoramas“ used
hidden ditches to create the illusion that different species occupied a
single continuous landscape: seals in the foreground, reindeer behind a
concealed moat, polar bears beyond a second. The visitors saw an Arctic
scene. The animals saw an environment that bore some relationship to
the one their biology expected.

The innovation was not theoretical. It was empirical. Hagenbeck had
spent decades as an animal dealer, purchasing and transporting wild
animals for zoos and circuses across Europe. He had observed, over
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thousands of transactions, that animals in naturalistic conditions were
healthier, calmer, and easier to manage than animals in barred cages.
The moats were not an aesthetic choice. They were a welfare choice,
arrived at through observation.

The history is not clean. Nigel Rothfels documented in Savages and
Beasts (2002) that Hagenbeck’s naturalistic design innovations origi-
nated, in part, from his earlier career staging “ethnographic exhibitions“
– displays of indigenous people in simulated villages, what are now
correctly called human zoos. From the 1870s, Hagenbeck had produced
and toured these spectacles across Europe, featuring Sami families with
reindeer, Inuit groups, East African communities. He found that audi-
ences responded more intensely when the displays appeared naturalistic
– when the people were shown in settings that evoked their supposed
homeland rather than standing on a bare stage. The techniques he
developed to make human exhibitions feel authentic – the artificial land-
scapes, the panoramic sightlines, the concealed boundaries – became the
foundation for his subsequent animal enclosure designs. The innovation
that humanised zoo design originated in a practice of profound dehu-
manisation. This matters. It matters because it is a perfect illustration of
the first principle: the impulse – to create environments that serve the
inhabitant rather than the institution – was good. The application was,
in the case of the human exhibitions, monstrous. And the path from
one to the other was not random. It followed the logic of a system that
treated some organisms as exhibits and others as audiences. We carry
this history. It does not invalidate the principle. But it demands that we
carry it honestly.

But the design principle survived its origin. And the transformation
it initiated in zoo practice is the closest analogy I have found for what
needs to happen to the human enclosure.

Before Hagenbeck, zoo design began with the institution. What does
the zoo need? Containment. Visibility. Ease of cleaning. Cost efficiency.
The animal was fitted to the institution’s requirements. The cage served
the keeper.

After Hagenbeck – and after the century of welfare science that fol-
lowed, through Heini Hediger’s work at Zurich in the 1950s, through
the Five Freedoms codified in 1979, through David Mellor’s Five Do-
mains model introduced in 1994 – zoo design began with the animal.
What does this specific organism, with its specific evolutionary history,
its specific neurology, its specific social structure, actually need in order
to flourish? The enclosure is designed to match the answer.

The transformation was not a revolution. Nobody demolished the
old zoos. The cages were not burned. The transformation was incre-
mental, evidence-based, and continuous. Each modification was tested
against the animal’s behavioural response. Does the new exhibit reduce
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stereotypic behaviour? Does it increase social interaction? Does it im-
prove reproductive success? Does the animal forage, play, rest, explore,
and engage in the full range of species-typical behaviours? If yes, the
modification works. If no, it is revised. The assessment is ongoing. The
process has no end point.

This is the methodology. Not revolution. Recognition that the design
does not serve the inhabitant, followed by incremental modification
based on continuous assessment of the inhabitant’s welfare. It is what
we have to do now.

Not Utopia

I want to be direct about what I am not doing, because the history of
books that propose to fix civilisation is a history of catastrophic overcon-
fidence.

Thomas More coined the word “utopia“ in 1516 – from the Greek
ou topos, “no place.“ The name was a warning embedded in the pro-
posal. Every subsequent utopian project has confirmed the warning.
The utopian instinct says: I can see the perfect system. If we implement
it, suffering will end. The instinct is sincere. It is also the most dangerous
form of the same pattern this chapter has been describing – a good im-
pulse (the desire to reduce suffering) extended past the conditions under
which it works (the designer’s actual understanding of the system).

Karl Popper, in The Open Society and Its Enemies (1945), drew the dis-
tinction between utopian engineering and what he called piecemeal
engineering. Utopian engineering begins with a blueprint for the ideal
society and attempts to implement it wholesale. Piecemeal engineering
begins with a specific problem, proposes a specific modification, tests
it, observes the result, and adjusts. Popper argued that utopian engi-
neering inevitably produces authoritarianism, because the gap between
the blueprint and reality must be closed by force – the inhabitants of
the actual society must be made to conform to the designer’s vision.
Piecemeal engineering, by contrast, requires no force, because it works
with the organism as it is, not as the designer wishes it to be.

The zoological profession arrived at the same conclusion indepen-
dently, through a different route. Zoo enclosure design is piecemeal
engineering applied to animal welfare. The enclosure is never finished.
The assessment never ends. The animal’s behaviour is the data, and the
data determines the next modification. No zoo veterinarian has ever
designed the perfect enclosure. Every competent zoo veterinarian has
designed enclosures that are better than the previous version – tested,
observed, revised, and tested again. The process is unglamorous, incre-
mental, and effective. It does not make for inspiring rhetoric. It does not
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produce manifestos. It produces animals that flourish.
This is what I am proposing. Not a blueprint for the ideal human

society. A methodology for the incremental improvement of the actual
one. The methodology has four principles, and the remaining chapters
of this book will apply each of them in detail. But first, the principles
themselves.

Principle One: Scale to the Animal

THE organism’s social cognition has a ceiling. Every system that
exceeds that ceiling must compensate through institutions, and
institutions can be captured. The first design principle, therefore,

is to organise at the scale the animal’s neurology can manage.
This does not mean abandoning civilisation. It does not mean re-

turning to hunter-gatherer bands. It means recognising that the unit of
trust is the cluster – a group small enough for every member to know
every other member – and designing systems that operate at this scale
wherever possible, networked across clusters where coordination is
necessary.

The anthropological and sociological evidence for this principle is
extensive. The Israeli kibbutz movement, at its peak, organised roughly
two hundred and seventy communities averaging between one hundred
and five hundred members, with governance by direct democracy and
economic life structured around collective ownership. The communities
that functioned best, as sociologist Menachem Rosner documented over
decades of research, tended to cluster around the lower end of this range.
When communities grew past a few hundred, governance became more
formal, social cohesion weakened, and the direct democracy that was
the system’s defining feature became unwieldy. The Hutterite colonies
of North America – Anabaptist communal groups that have maintained
their social structure for over four centuries – split their communities
when membership exceeds approximately one hundred and fifty. The
practice is deliberate: the colonies have found, through centuries of lived
experience, that social cohesion deteriorates above that threshold. The
number is Dunbar’s, arrived at not through neocortex measurements
but through the pragmatic observation of communal life.

Chapter 17 will develop this principle in detail: how clusters form,
how they govern themselves, how they network with other clusters, and
what happens at the boundaries. The cluster is not a commune. It is
not a gated community. It is a design unit – the social scale at which
the animal’s trust cognition functions, and therefore the scale at which
systems can operate without the institutional prosthetics that are so
reliably captured and corrupted.
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Principle Two: Learn Like the Animal

THE organism evolved to learn through exploration, observation,
imitation, and play. Every enrichment programme in every ac-
credited zoo is designed around this understanding. The young

chimpanzee does not attend a classroom. It watches adults crack nuts, it
tries, it fails, it adjusts, it tries again. The learning is intrinsic, motivated
by curiosity, calibrated by natural consequence, and embedded in the
social life of the group. The Association of Zoos and Aquariums requires
that enrichment programmes promote species-typical behaviours – not
by instructing the animal to perform them, but by creating environmen-
tal conditions in which they emerge naturally.

The second design principle applies this to human systems: structure
the environment for learning, not the organism for instruction. What if
we designed our schools the way we design our best zoos – around the
animal, not around the institution?

This is not an untested idea. Maria Montessori observed, in the early
1900s, that children in her Casa dei Bambini in Rome – children from
impoverished families in the San Lorenzo quarter – taught themselves
to read and write when given appropriate materials and the freedom to
explore them at their own pace. The Montessori method has since been
studied extensively. A 2006 evaluation by Angeline Lillard and Nicole
Else-Quest, published in Science, compared Montessori students with
control groups on a range of cognitive and social measures. The Montes-
sori children showed significantly better performance on standardised
tests of reading and mathematics, demonstrated more sophisticated
approaches to social problem-solving, and reported a greater sense of
community within their school. Lillard’s subsequent work, summarised
in her 2017 book Montessori: The Science Behind the Genius, documented
convergences between Montessori’s century-old observations and con-
temporary developmental neuroscience: the importance of hands-on
manipulation, mixed-age social interaction, intrinsic motivation, and
the freedom to choose one’s own activity.

The Finnish education system, which I described in Chapter 8, oper-
ates on a version of this principle at national scale. The results – high
academic performance without standardised testing, competition, or
extended hours – demonstrate that the enrichment model is not merely
idealistic. It is achievable, it is measurable, and it outperforms the
Prussian model by the Prussian model’s own metrics.

Chapter 18 will develop this principle in detail: what an enrichment-
based approach to learning looks like across the lifespan – not just for
children, but for the organism at every stage of its development. And the
same principle applies to information: information systems designed
to nourish the organism rather than parasitise its attention. The library
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instead of the slot machine.

Principle Three: Address All Needs

THE Five Freedoms, as I described in Chapter 1, represented a
minimum standard for animal welfare: freedom from hunger,
discomfort, pain, fear, and distress. They were necessary. They

were not sufficient. An animal can satisfy all five freedoms and still be
profoundly unfulfilled. David Mellor’s Five Domains model addressed
this by including positive experiences – curiosity, social bonding, play,
agency, comfort – alongside the absence of suffering.

The eight life areas I developed in Chapter 5 represent the human
equivalent: Vehicle, Cub, Herd Member, God, Slave, Master, Monk,
Zookeeper. Eight independent dimensions of flourishing, each one
essential, each one measurable. The independence test is simple: can
the organism flourish in seven and suffer authentically in the eighth?
For every category, the answer is yes. A person with deep relationships,
creative fulfilment, meaningful work, excellent health, abundant play,
strong mastery, and a clear sense of purpose can still be miserable in
unsafe housing. A person with everything except connection is lonely.
A person with everything except meaning is lost.

The third design principle is that any modification to the enclosure
must address all eight dimensions, not just the ones that are cheapest or
most politically convenient to measure.

This sounds obvious. It is obvious. And it is almost never done. Con-
sider the policy response to loneliness – the epidemic that Surgeon Gen-
eral Vivek Murthy identified in his 2023 advisory. The response was to
strengthen “social infrastructure“: community spaces, reformed digital
environments, pro-connection policies. These address the Herd Member
dimension. They do not address the fact that the lonely organism is also
sleep-deprived (Vehicle), has no creative outlet (God), performs work
it experiences as meaningless (Monk), has not played in months (Cub),
and lives in housing it cannot afford (Zookeeper). The loneliness is real.
The loneliness is also one symptom of a multi-dimensional deficit, and
addressing one dimension while ignoring the other seven is like treating
a malnourished animal’s coat condition without changing its diet. How
many of our interventions address one symptom while the enclosure
produces seven more?

Zoo welfare assessment does not work this way. The Five Domains
model insists on evaluating nutrition, environment, health, behavioural
interactions, and mental state as an integrated system. A gorilla with
adequate food but insufficient social contact is not assessed as “well-fed
with a social problem.“ It is assessed as an organism whose welfare is
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compromised, because welfare is a property of the whole animal, not of
individual dimensions in isolation.

Chapter 19 will apply the eight-area framework across the full range
of human systems, specifying what each dimension requires and how
systems can be designed to provide it. The specification will be concrete.
Not “humans need meaning“ – that is obvious enough to be useless.
But: what environmental conditions produce meaning in this organism,
given its evolutionary history, its neurology, and the available evidence
from populations in which the dimension appears to be well-served?

Principle Four: Include Death

THIS is the principle that will seem strangest, and it is the one I
consider most important.

In the wild, every animal lives in the presence of death. Death is not
an abstraction. It is a daily feature of the environment – the predator
at the waterhole, the cold that kills the weak, the injury that does not
heal, the elder that lies down and does not get up. The organism’s entire
motivational structure evolved in this context. The urgency to forage,
to bond, to mate, to protect the young, to maintain the territory – every
drive is calibrated against the background awareness that time is finite
and the costs of inaction are final.

Homo sapiens is the only species that knows it is going to die. Not in
the sense that other animals recognise threat – they do, and they respond
to it with exquisite sensitivity. But in the sense that the fiction-generating
brain, the organ that models scenarios that have never occurred, can
model its own cessation. It can stand in the present and project forward
to an absence. No other nervous system on earth does this. It is the most
consequential output of the most expensive organ in the animal king-
dom, and modern civilisation’s response to it has been, overwhelmingly,
to pretend it is not happening.

Ernest Becker, in The Denial of Death (1973), argued that the awareness
of mortality is the primary engine of human culture – that civilisation
itself is, in significant part, an elaborate defence against the knowledge
that the organism will end. Sheldon Solomon, Jeff Greenberg, and
Tom Pyszczynski extended this argument through three decades of
experimental work in what they called “terror management theory,“
demonstrating that subtle reminders of death – even subliminal ones –
reliably increase in-group favouritism, out-group hostility, materialism,
and attachment to cultural worldviews. The organism, confronted with
the fact of its finitude, clings harder to whatever structures promise
permanence: the nation, the religion, the accumulated tokens, the legacy
project. The denial of death does not eliminate the awareness. It converts
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it into anxiety – a low-grade, pervasive, unlocatable dread that the
organism cannot name because the object of the dread is inadmissible.
We feel it on Sunday evenings, in quiet rooms, in the pause before sleep.
We know what it is. We have agreed not to say.

Viktor Frankl, whom I cited in Chapter 5, observed the opposite dy-
namic in Auschwitz. The prisoners who survived psychologically were
not those who denied the reality of death. They were those who found
meaning within it – who located a purpose that made the finite time
worth inhabiting. Frankl’s conclusion, developed into the therapeutic
approach he called logotherapy, was that meaning is not a luxury that ap-
pears after survival needs are met. It is a parallel requirement, running
alongside every other need, and it is inextricable from the awareness
of mortality. Meaning requires finitude. An infinite life has no urgency.
An infinite life has no stakes. An infinite life is, in the precise sense,
meaningless.

If death is not real, nothing is urgent. Forty-five years in a mean-
ingless building. A thirty-year mortgage on a box you do not own. A
retirement plan that promises freedom at sixty-seven, by which time the
organism’s body is depleted and its children are grown. The denial of
death makes these trajectories tolerable – even rational. If the organism
has unlimited time, there is no cost to deferring what matters. There
is always tomorrow. There is always later. The urgency that drove our
ancestors to forage, to bond, to create, to protect, to live with ferocious
immediacy in a world of real consequences – that urgency has been
anaesthetised by a civilisation that hides death in hospitals, removes it
from daily life, and treats its acknowledgement as morbid. When did
you last sit with the fact that your time is finite? Not as an anxiety. As
information.

A well-designed enclosure does not hide death. A well-designed
enclosure includes it, because the organism’s motivational architecture
requires it as an input. Chapter 20 will develop this principle: what
it means to include death in the design of a human habitat – not as
suffering, not as punishment, but as the dimension of urgency that
makes the finite life the animal actually has worth living fully.

The Veterinarian’s Question

I want to return, one more time, to the methodology, because it is the
thing I care about most and the thing most likely to be misunderstood.

The methodology is not: here is my design for the perfect society, now
implement it. The methodology is: here is a set of principles derived
from the biology of the organism, now apply them iteratively, test them
against the organism’s response, and adjust.
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A zoo veterinarian conducting a welfare assessment does not arrive
with a predesigned enclosure. The veterinarian arrives with a set of
questions. Is the animal eating appropriately? Is it sleeping in a species-
typical pattern? Is it engaging in the full range of social behaviours its
biology predicts? Is it displaying stereotypic behaviour – the repetitive,
functionless actions that indicate chronic stress? Is it playing? Is it
exploring? Is it responding to enrichment? Each question generates
data. The data generates a modification. The modification generates new
data. The process is continuous. It has no end point because the animal’s
needs are not static. They change with age, with season, with social
dynamics, with the introduction of new individuals. The assessment
never stops because the enclosure is never finished.

This is what I am proposing for the human enclosure. Not a desti-
nation. A process. Not a blueprint. A set of questions derived from
the species file, applied continuously, across all eight dimensions of the
organism’s needs, with the organism’s behavioural response as the only
metric that matters.

The questions are simple. They are the questions any competent
zookeeper would ask:

Is the animal eating food its biology is designed to process? Is it
sleeping in alignment with its circadian system? Is it moving the way
its musculoskeletal system evolved to move? Is it playing? Is it resting
without guilt or productivity pressure? Does it have relationships of
sufficient depth and stability to satisfy its bonding neurology? Is it
creating? Is it serving – contributing to something beyond itself? Is it
developing mastery – getting better at things that matter to it? Does its
daily activity connect to a sense of meaning? Is its environment – its
shelter, its safety, its financial stability – adequate to support the other
seven dimensions? And is the awareness of finitude present – not as
dread, but as the urgency that makes all of this matter?

These are not philosophical questions. They are engineering specifi-
cations. Each one can be operationalised, measured, and used to assess
whether a specific modification to the enclosure is working. The organ-
ism’s behavioural response is the data. If the modification increases
flourishing behaviours – curiosity, social engagement, play, creative
output, physical health, subjective wellbeing – it works. If it does not, it
is revised.

The process is humble. It does not claim to know the answer in
advance. It claims to know the questions, and it trusts the organism to
provide the answer through its response to the environment. Can we
trust ourselves enough to try?
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The Confession

I have one more thing to say before we begin the design work, and it is
a confession of the sort this book has required from me before.

I am aware that what I have just described – the first principle, the
four design principles, the iterative methodology – sounds reasonable.
It sounds moderate. It sounds like the kind of thing a sensible person
would propose after fifteen chapters of carefully documented problems.
And that reasonableness is, in part, a rhetorical strategy, and I should be
honest about it.

The modifications that follow from these principles are not moderate.
Organising society around clusters of one hundred and fifty is not mod-
erate. Replacing instruction-based education with enrichment-based
learning is not moderate. Designing information systems around the
organism’s welfare rather than the advertiser’s revenue is not moderate.
Including death in the architecture of daily life is not moderate. These
are, by the standards of the civilisation that currently exists, radical
proposals. I have wrapped them in the language of incremental modifi-
cation because that is the methodology, and because the methodology
is correct – the changes must be incremental, tested, and adjusted. But
the cumulative trajectory of incremental modifications that take the or-
ganism seriously, across all eight dimensions, at the scale its neurology
requires, is a civilisation that would bear very little resemblance to the
one we currently inhabit.

I am in this enclosure. My children are in this enclosure. I run on a
treadmill in shoes under fluorescent light. I check my phone before I
check on my sons. I send my older boy to a school built on the Prussian
model and my younger one to an institution staffed by kind, underpaid
strangers. I know the water we are swimming in. I am proposing
to change the water. The proposals that follow are not the confident
prescriptions of someone who has solved the problem for himself. They
are the best assessment of a fellow animal who has studied the species
file, who has documented the enclosure failures, and who believes – on
the basis of the evidence, not on the basis of hope – that the organism
deserves better than what it has built for itself.

The evidence says: the systems are not evil. They are oversized. They
were designed for the animal, and they work at the animal’s scale. They
broke when the scale exceeded the biology. The repair is not demolition.
The repair is returning the design to the animal. And the repair is ours
to make.
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Close

THE preceding fifteen chapters established three premises. Part
One: the organism has eight specific dimensions of need. Part
Two: every major system the organism built is a misguided

attempt at meeting those needs. Part Three: the systems broke because
the scale exceeded the biology. The conclusion follows: redesign at
the biological scale, across all eight dimensions, iteratively, with the
organism’s response as the only criterion that matters.

The first principle – every destructive system is a misguided attempt
at something good – is the diagnostic lens. The four design principles
are the methodology: scale to the animal, learn like the animal, address
all needs, include death. The remaining four chapters will apply these
principles, one by one, to the redesign of the enclosure.

The first modification is the most fundamental, because it determines
the unit within which every other modification operates. Every system
examined in this book broke at the point where the group exceeded
the animal’s capacity for direct, personal, verifiable trust. The money
system, the justice system, the education system, the information system,
the governance system – each one functioned at village scale and failed
at civilisation scale. The repair begins, therefore, at the most basic
structural level.

How many animals are in the group?





Household Design

THE solution to civilisation’s problems is not more civilisation. It
is less – organised differently.

I want to begin with a colony that splits itself in half. The Hutterites
are a communal Anabaptist group who have farmed the northern Great
Plains of North America since the 1870s, living in colonies where prop-
erty is held in common, meals are eaten together, and decisions are
made by consensus. They have been doing this, with minor variations,
for nearly five centuries – longer than most nation-states have existed.
And they have discovered, through trial and failure rather than through
theory, that a colony works until it reaches approximately one hun-
dred and fifty people. After that, something changes. The social fabric
loosens. Free-riders appear. Conflicts that were once resolved over din-
ner require formal adjudication. The colony, as the Hutterites describe
it, becomes “unmanageable.“ Their solution is not to impose hierarchy,
not to appoint a police force, not to write a constitution. Their solution
is to split. When the colony approaches one hundred and fifty members,
they divide it in two. New land is acquired. Half the families move.
Two colonies of seventy-five replace one colony of one hundred and
fifty, and the mechanism that was failing – trust maintained through
personal knowledge of every other member – begins to function again.

Does this number sound familiar? It should. We have been circling it
since Chapter 1.

Robin Dunbar, the British anthropologist and evolutionary psychol-
ogist who has spent three decades studying the relationship between
primate brain size and social group size, would not have been surprised
by the Hutterites’ threshold. In 1993, Dunbar published a paper extrap-
olating the correlation between neocortex ratio and mean group size
in non-human primates to predict the natural group size for humans.
The human neocortex, plugged into the primate regression equation,
produced a number: approximately one hundred and fifty. Dunbar’s
number, as it came to be known, represents the cognitive limit on the
number of people with whom a human can maintain a stable social
relationship – a relationship involving personal knowledge of who each
person is and how they relate to every other person in the group. Below
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one hundred and fifty, you can manage the group through what Dun-
bar calls “social grooming“ – gossip, reputation, personal familiarity.
Above one hundred and fifty, you cannot. You need rules, hierarchies,
bureaucracies, enforcement mechanisms. You need, in other words, the
institutional architecture described in every chapter of Part Two of this
book.

The number appears with a regularity that is either deeply significant
or suspiciously convenient, depending on your disposition. The Roman
century – the basic tactical unit of the Roman army – comprised eighty
to one hundred soldiers plus their officers, and a cohort of six centuries
approximated five hundred to six hundred, with the maniple of two
centuries sitting squarely at one hundred and sixty. Modern military
companies, across nations and eras, average around one hundred and
fifty personnel. Anglo-Saxon villages in the Domesday Book cluster
around this figure. Neolithic farming communities associated with
stone circles in Britain average one hundred and fifty to one hundred
and sixty individuals, based on the estimated number of dwellings.
Christmas card distribution lists – a proxy for active social networks in
pre-digital Britain – peaked at an average of one hundred and fifty-four
recipients. Mobile phone calling data, analysed across millions of users,
reveal that the number of distinct contacts with whom an individual
maintains regular communication averages, once more, approximately
one hundred and fifty. The number is not magic. It is a constraint – a
ceiling imposed by the size of the human neocortex and the time costs
of maintaining relationships. It is the answer to a simple question: how
many other humans can one human actually know?

Dunbar’s work also revealed that the one hundred and fifty is not a
homogeneous mass. It is layered. Nested. Within the one hundred and
fifty sits a sympathy group of approximately fifty – people whose death
would be genuinely distressing to you. Within that, a close support
group of approximately fifteen – the people you turn to in a crisis, the
people you speak to at least once a month. Within that, an intimate circle
of approximately five – the people who constitute your core emotional
world, to whom you devote roughly forty percent of your available so-
cial time. The structure is fractal: 5, 15, 50, 150, and it continues outward
to 500 (acquaintances whose names you know) and 1,500 (faces you
can recognise). Each layer requires a different intensity of investment.
Each layer serves a different function. And the layers do not exist by
choice. They exist because the primate brain can only process so much
social information, and it allocates that processing power according to a
hierarchy of emotional closeness that has been conserved, with minor
variations, across the entire primate order. How many people are in
your five? Can you name them without hesitation?

This is the number that every system described in Part Two has ig-
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nored. Cities of millions. Corporations of tens of thousands. Schools of
fifteen hundred. Electoral constituencies of seventy thousand. Health
systems serving populations of millions. Every one of these institu-
tions operates above the scale at which the human animal can maintain
trust through personal knowledge, and every one of them compensates
for that deficit with the same set of surrogates: contracts, regulations,
surveillance, enforcement, bureaucracy, hierarchy. The surrogates work,
after a fashion. They produce functional societies. But they produce
them at a cost that Chapter 11 described in detail: the erosion of trust,
the replacement of relationships with transactions, the conversion of
every human interaction into a problem of compliance rather than a
practice of mutual knowledge. The question that Part Four must answer
is not “How do we abolish civilisation¿‘ – that question is adolescent.
The question is: how do we organise human life so that the funda-
mental unit of social organisation respects the animal’s cognitive and
emotional architecture, while still maintaining the benefits of large-scale
cooperation?

The answer is the cluster.

The Design Unit

A cluster is not a commune. It is not a cult. It is not a return to the
village, or a utopian experiment, or a gated community for people who
have read too many books about intentional living. A cluster is a self-
governing group of people – one hundred and fifty or fewer – who share
enough of their daily lives to maintain trust through social visibility, who
rotate service roles rather than electing permanent leaders, who train
their members in conflict resolution, and who are networked with other
clusters to provide the specialisation, infrastructure, and emergency
capacity that no group of one hundred and fifty can supply alone.

I need to be precise about what I mean by “self-governing,“ because
the word carries baggage. Self-governing does not mean isolated. It
does not mean sovereign in the nation-state sense. It does not mean
free from external accountability. It means that the decisions that most
directly affect the daily lives of the cluster’s members – how shared
spaces are maintained, how disputes are mediated, how service roles
are allocated, how resources are distributed within the group – are
made by the group, within the group, through processes that every
member can see and participate in. Decisions that affect multiple clusters
– infrastructure, emergency response, resource allocation at scale – are
made at the network level, through mechanisms I will describe later
in this chapter. The principle is subsidiarity: decisions are made at the
smallest scale at which they can be competently made. A cluster decides
its own meal rota. The network decides the water supply.
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This is not theoretical. There are working models, running now, in
multiple countries, at multiple scales. None of them is perfect. All of
them are instructive. And all of them suggest that we are closer to this
than most people think.

The Danish Model

IN Denmark, the practice of bofaellesskab – literally “living commu-
nity“ – has been producing functional clusters since the late 1960s.
A cohousing community typically comprises twenty to forty house-

holds sharing a common house with a large kitchen, dining hall, laundry,
workshops, guest rooms, and sometimes childcare facilities. Each house-
hold maintains a private dwelling – a flat or a terraced house – with its
own kitchen, bathroom, and living space. The common house is not a
replacement for private life. It is an addition to it. A threshold between
solitude and society that the members cross voluntarily, daily, in both
directions.

The numbers are instructive. The Danish cohousing database main-
tained by the association Bofaellesskab.dk lists approximately three
hundred existing communities, though researchers at Aalborg Univer-
sity have noted that the actual number is likely higher, as communities
are not systematically registered by any public or private entity. A quali-
fied estimate from the housing studies literature places the number of
“traditional“ intergenerational cohousing communities – that is, com-
munities maintaining a balance between common and private life, not
reserved for particular age groups – at around one hundred and fifty,
with fifteen to twenty new communities established each year, a rate
that has accelerated since the 2010s. The model has spread. Cohousing
communities based on the Danish template now exist in the Netherlands,
Sweden, Germany, the United Kingdom, the United States, Canada, and
Australia.

What matters, for the purposes of this chapter, is not the architecture
but the social mechanics. In a Danish cohousing community, meals are
shared several times a week, with cooking duties rotated among all
adult members. Maintenance of common spaces – gardens, the com-
mon house, laundry facilities – is divided through a system of working
groups, with participation expected from all households. Decisions
about community life are made by consensus at regular meetings, typi-
cally monthly, at which every household has a voice. There is no elected
leader. There is no board of directors. There is no manager. There is
a rotating facilitator, a set of working groups, and a culture of direct
participation that is maintained not by rules but by the simple fact that
everyone knows everyone. You do not free-ride in a community of
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thirty-five households because the people you would be free-riding on
are the people who cooked your dinner last Tuesday.

This is Dunbar’s mechanism in action: social visibility maintaining
cooperation. The community is small enough that reputation works.
Gossip works. Knowing who did what and who did not do what works.
The enforcement mechanism is not a rule book or a security camera or a
human resources department. It is the raised eyebrow of a neighbour
who noticed that you have not signed up for a cooking shift in three
weeks. It is the conversation at the dinner table. It is the accumulated
social knowledge that every primate brain is exquisitely designed to
track. We already know how to do this. Our brains are built for it. We
just need to give them a group small enough to work with.

The Basque Experiment

IN 1956, a Catholic priest named Jose Maria Arizmendiarrieta, who
had been working with young people in the town of Mondragon
in Spain’s Basque Country since 1941, helped five of his former

students establish a small factory manufacturing paraffin heaters. The
factory was organised as a cooperative: the workers owned it, the work-
ers governed it, and the profits belonged to the workers. The enterprise
was called ULGOR – derived from the first letters of the five founders’
surnames. Sixty-eight years later, the Mondragon Corporation is the
largest cooperative enterprise in the world. It comprises approximately
ninety-six cooperatives organised into four areas – finance, industry, re-
tail, and knowledge – employing over seventy thousand worker-owners.
It operates its own university, its own bank, its own social security sys-
tem, and its own research centres. Its annual revenue exceeds twelve
billion euros.

The numbers that matter, for the argument of this chapter, are not the
revenue figures. They are the ratio figures. In Mondragon’s coopera-
tives, the pay ratio between the highest-paid and lowest-paid worker
is capped – by democratic vote of the worker-owners themselves – at
a ratio that ranges from 3:1 to 9:1 across different cooperatives, with
an average of approximately 5:1. The general manager of an average
Mondragon cooperative earns no more than five times what the lowest-
paid worker earns. In the United States, the average ratio between CEO
compensation and median worker pay was 344:1 in 2023, according to
the Economic Policy Institute. In the United Kingdom, the High Pay
Centre reported a ratio of approximately 109:1 for FTSE 100 companies.
Mondragon’s ratio is not an aspiration or a policy proposal. It is a func-
tioning reality, sustained across nearly seven decades, in a competitive
global market, producing appliances, automotive components, machine
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tools, and retail goods that compete with – and frequently outperform –
conventionally organised firms. What does it tell us that a cooperative
in the Basque Country can maintain a 5:1 pay ratio while producing
globally competitive products?

How does Mondragon maintain this? Through a governance struc-
ture that, stripped of its Basque terminology, is essentially the cluster
principle applied to economic life. Each cooperative is governed by a
General Assembly of all worker-owners, which meets at least annually
and has supreme authority over the cooperative’s direction. The General
Assembly elects a Governing Council – analogous to a board of directors
– from among the worker-owners. The Governing Council appoints a
General Manager, but the General Manager serves at the pleasure of
the worker-owners and can be removed by the General Assembly. A
Social Council handles workplace conditions, compensation, and so-
cial matters – a parallel governance body ensuring that the economic
decisions of the Governing Council are checked by the social needs of
the membership. Profit distribution is decided cooperatively: roughly
sixty percent is reinvested in the business, thirty percent goes to worker-
owners as capital in their individual accounts, and ten percent is directed
to community development.

The system is not without failures, and the failures are instructive.
In 2013, Fagor Electrodomesticos – one of Mondragon’s founding coop-
eratives and its largest industrial enterprise, with over five thousand
workers – collapsed under the combined weight of the European debt
crisis, falling consumer demand, and overexpansion into markets it
could not sustain. The failure was real. Jobs were lost. The cooperative
model was tested. But what happened next reveals the difference be-
tween a cluster and an isolated firm. Mondragon’s internal insurance
organisation, Lagun Aro, paid eighty percent of the displaced workers’
salaries for two years while the network worked to relocate them into
other cooperatives. Of the approximately 1,800 worker-owners affected,
the majority were reabsorbed into the Mondragon system. The organism
lost a cell. It did not lose the tissue. The network absorbed the shock
because the network was designed to absorb shocks – not through a gov-
ernment bailout or a charitable intervention, but through the structural
solidarity of interconnected cooperatives that had been contributing to
a common fund precisely for this purpose.

This is the cell-to-organism relationship that I want to hold in view for
the remainder of this chapter. A single cluster – whether it is a Danish
cohousing community, a Mondragon cooperative, or a Hutterite colony
– is a cell. It has its own membrane, its own internal processes, its own
self-regulation. But it cannot survive alone. It lacks the specialisation,
the scale, and the redundancy that only a network of cells can provide.
The cluster is the fundamental unit. The network is the organism. And
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the organism is only as healthy as the connections between its cells.

The Nursing Teams

IF the Danish model demonstrates the cluster in domestic life, and
Mondragon demonstrates it in economic life, then Buurtzorg demon-
strates it in professional life – and demonstrates it with an elegance

that makes the conventional alternative look not merely inefficient but
absurd.

Buurtzorg – the name means “neighbourhood care“ in Dutch – was
founded in 2006 by Jos de Blok, a former nurse who had watched the
Dutch home-care system progressively fragment nursing work into
discrete, timed tasks assigned by managers who had never met the
patients. The system was efficient on paper. In practice, it meant that
an elderly patient recovering from a hip replacement might see fifteen
different nurses in a week, each performing a different task – wound
care, medication, bathing – according to a schedule determined by a
planning department. No nurse knew the patient. No nurse knew
the other nurses. The system had achieved administrative legibility
at the cost of every quality that makes nursing effective: continuity,
relationship, autonomy, judgement. Does this sound familiar? It is
the Dunbar problem again – the system grew past the scale at which
the humans within it could know each other, and institutions replaced
relationships.

De Blok’s alternative was radical in its simplicity. He formed a team
of four nurses. They managed themselves. They decided which patients
to see, how often, for how long, and what care to provide. There was no
manager. There was no planning department. There was a small back-
office providing IT support and administrative services, and beyond
that, the nurses governed their own practice.

By 2015, Buurtzorg employed over ten thousand nurses and nurse as-
sistants, organised into more than eight hundred and fifty self-managing
teams of ten to twelve people. Each team serves a neighbourhood, caring
for fifty to sixty patients. The teams have no manager. They have no hi-
erarchy. They make decisions by consensus, using a structured meeting
process. They recruit their own members, manage their own sched-
ules, and handle their own finances. A small coaching staff – roughly
twenty coaches for the entire organisation – is available when teams
encounter problems they cannot resolve internally, but the coaches have
no authority over the teams. They advise. They do not direct.

The results are not ambiguous. A 2009 Ernst and Young study found
that Buurtzorg’s patients required care for less time and regained au-
tonomy more quickly than patients served by conventional home-care
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organisations. Buurtzorg used forty percent of the authorised patient
care hours, compared with an industry average of seventy percent – not
because it provided less care, but because it provided better care, earlier,
in the context of a relationship, by nurses who knew the patient and
could exercise professional judgement about what that patient actually
needed. A KPMG study found that Buurtzorg’s overhead costs were
eight percent, compared with an industry average of twenty-five per-
cent – because the layer of management that conventional organisations
require to coordinate fragmented tasks simply did not exist. Buurtzorg
has been named the best employer in the Netherlands multiple times.
Patient satisfaction ratings are the highest in the sector.

The mechanism is, once again, Dunbar’s. A team of twelve is well
within the intimate circle – the five-to-fifteen layer where trust is deepest
and collaboration most natural. Every team member knows every other
team member. Every nurse knows every patient. The social visibility
that maintains cooperation in a Hutterite colony or a Danish cohousing
community maintains cooperation in a Buurtzorg nursing team. No
surveillance is needed because the group is small enough that everyone
can see everything. No manager is needed because the group is small
enough that decisions can be made by the people who have to live with
the consequences.

De Blok, when asked how he scaled a self-managing organisation
to over ten thousand people, gave an answer that should be engraved
above the entrance to every business school on the planet: “We didn’t
scale. We copied.“ Each team is a new cell. Each cell is autonomous. The
organism grows by adding cells, not by making cells larger. What if we
applied this principle beyond nursing – to our schools, our workplaces,
our neighbourhoods?

The Governance Problem

THE cluster solves the trust problem. But it creates a governance
problem, because somebody has to make decisions, and the his-
tory of small self-governing groups is littered with the carcasses

of communities that were destroyed not by external threat but by in-
ternal dysfunction: the charismatic founder who became a tyrant, the
consensus process that was captured by the loudest voice, the egalitarian
ideal that concealed a rigid informal hierarchy. We have all seen this
– in families, in workplaces, in any group where one person’s force of
personality gradually becomes indistinguishable from authority.

The zoological lens offers a diagnosis. In every primate group stud-
ied in the wild, the individual who seeks dominance most aggressively
is rarely the individual who governs most effectively. Frans de Waal,
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whose work on chimpanzee social behaviour at the Arnhem Zoo colony
I described in Chapter 1, documented this pattern across decades of
observation. The alpha male who maintained his position through ag-
gression alone was unstable – constantly challenged, constantly vigilant,
generating stress across the entire group. The alpha who maintained
his position through coalition-building, conflict resolution, and strategic
generosity was stable and, critically, produced a calmer, more coopera-
tive group. But de Waal also observed that the drive toward dominance
was itself a consistent feature of chimpanzee psychology: some individ-
uals wanted the position, worked for it, manoeuvred for it. The question
was never whether hierarchy would emerge. The question was how
to prevent the hierarchy from being captured by the individual whose
desire for power was strongest.

The Athenians solved this problem twenty-five hundred years ago,
and their solution is so simple that it sounds like a joke: they used a
lottery. In the Athenian democracy of the fifth and fourth centuries BCE,
most public offices were filled not by election but by sortition – random
selection from among eligible citizens. The mechanism was a device
called the kleroterion: a stone slab with rows of slots into which citizens
placed their identification tokens. A tube attached to the side of the slab
dispensed coloured dice – black or white – and each die determined
the fate of one row: black eliminated, white selected. Because each
row contained exactly one representative from each of the ten tribes
of Athens, the procedure ensured both randomness and proportional
representation. The Athenians did not consider election to be democratic.
They considered it aristocratic – a mechanism by which the wealthy, the
well-known, and the well-connected could secure power. Sortition, by
contrast, gave every citizen an equal probability of serving. It was, in the
Athenian view, the only truly democratic method of selecting officials.
What would our politics look like if we selected our decision-makers the
way we select our juries?

The insight beneath the method was not mathematical but psycho-
logical: the person who seeks office is precisely the person most likely
to abuse it. Sortition bypasses the self-selection problem entirely. The
farmer, the potter, the merchant, the teacher – any of them might find
themselves serving on the Boule, the five-hundred-member council that
set the legislative agenda, for a single year. Service was temporary,
rotational, supported, and expected. It was not a career. It was a duty,
like jury service – which, in most modern democracies, remains the last
surviving artefact of the Athenian sortition principle.

The modern revival of sortition is no longer hypothetical. In 2016, the
Irish government, facing decades of political deadlock on the question
of abortion, established a Citizens’ Assembly composed of ninety-nine
citizens randomly selected to be broadly representative of Irish society
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by age, gender, social class, and regional distribution. The Assembly
deliberated over five weekend sessions, heard from twenty-five expert
witnesses, reviewed hundreds of submissions, and reached a conclusion
that the elected parliament had been unable to reach for thirty-five years:
that the constitutional provision on abortion was unfit for purpose and
should be repealed. The Assembly’s recommendation was put to a
national referendum on 25 May 2018 and approved by 66.4 percent
of voters. Randomly selected citizens, with no political careers to pro-
tect and no lobbyists to satisfy, reached a consensus that professional
politicians could not.

In 2019, President Macron of France, facing the Gilets Jaunes protests,
convened the Convention Citoyenne pour le Climat – one hundred
and fifty citizens selected by sortition from a pool of 250,000 randomly
generated telephone numbers, stratified to ensure demographic repre-
sentativeness. The Convention deliberated over seven weekend sessions
and produced one hundred and forty-nine policy recommendations for
reducing France’s carbon emissions by forty percent. The process was
not without flaws – Macron subsequently diluted or rejected many of the
recommendations, prompting justified criticism – but the deliberative
quality of the Convention itself was remarkable. Citizens with no prior
expertise in climate policy, given access to experts, time to deliberate,
and freedom from electoral pressure, produced recommendations that
were more ambitious, more coherent, and more publicly supported than
anything the elected parliament had managed.

In 2019, the Parliament of the German-speaking Community of Bel-
gium – the small region of Ostbelgien – went further than any govern-
ment in history. It established a permanent Citizens’ Council: twenty-
four randomly selected citizens serving eighteen-month terms, empow-
ered to convene Citizens’ Assemblies of twenty-five to fifty randomly
selected citizens on any topic the Council deems important. The As-
semblies deliberate, produce recommendations, and present them to
the Parliament, which is required to respond publicly. In the five years
since its establishment, the Permanent Citizens’ Council has organised
six Citizens’ Assemblies. The model has been recognised by the OECD
and the Council of Europe. Cities including Aachen, Brussels, and Paris
have adopted modified versions.

This is what governance looks like in a cluster. Not elected represen-
tatives serving multi-year terms, accumulating power, developing the
professional politician’s characteristic deformation – the inability to say
what they think for fear of losing what they have. Randomly selected
citizens, serving temporary terms, supported with expert information,
deliberating in good faith because they have nothing to gain from bad
faith. Sortition does not produce perfect outcomes. No governance
mechanism does. What it produces is a structural resistance to the cap-
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ture of power by the individuals who most desire it – which is, as de
Waal’s chimpanzees and every chapter of Part Two have demonstrated,
the central vulnerability of every governance system the species has
built. We can design around this vulnerability. The tools already exist.

The Peacemakers

GOVERNANCE distributes power. But power is not the only
source of conflict. People living in close proximity will dis-
agree, misunderstand each other, hurt each other, and occa-

sionally hate each other, regardless of how wisely power is distributed.
The cluster needs a mechanism for repairing the social fabric after it
tears. It needs mediators.

The zoological evidence for third-party conflict resolution is extensive
and, to anyone who assumes that peacemaking is a uniquely human
cultural achievement, humbling. De Waal’s work at Arnhem, begin-
ning in the 1970s, documented in meticulous detail the phenomenon
he called reconciliation: after an aggressive conflict between two chim-
panzees, the former opponents showed a statistically elevated rate of
friendly contact – approaching, touching, kissing, embracing – in the
minutes and hours following the fight. The rate exceeded baseline expec-
tations. The behaviour was not random. It was directed: the opponents
sought each other out. The aggression had created a social debt, and the
reconciliation was the payment. But de Waal also documented some-
thing more subtle: consolation. After a fight, a third party – typically a
close associate of the victim – would approach the distressed individ-
ual and offer physical contact: an arm around the shoulder, grooming,
sitting in close proximity. The consolation behaviour reduced the vic-
tim’s stress indicators. It was preferentially offered by individuals who
shared a valuable relationship with the victim. And it was, in de Waal’s
assessment, the best behavioural marker of empathy observed in any
non-human animal.

Consolation is not limited to chimpanzees. In 2010, Orlaith Fraser and
Thomas Bugnyar, working with captive ravens at the Konrad Lorenz
Research Station in Austria, published a study in PLOS ONE demonstrat-
ing that after aggressive conflicts, bystander ravens offered affiliative
contact to the victims – and that this bystander affiliation was more
likely when the bystander shared a valuable relationship with the victim
and when the conflict had been particularly intense. The ravens were
not reconciling – the opponents did not reliably seek each other out. But
the bystanders were consoling, and they were doing so selectively, based
on relationship quality and conflict severity. The behaviour required the
bystander to assess the emotional state of the victim, identify a relation-
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ship worth maintaining, and intervene with contact that functioned to
reduce distress. This is, in essence, what a mediator does.

In 2011, Inbal Ben-Ami Bartal, Jean Decety, and Peggy Mason at the
University of Chicago published a study in Science that pushed the evi-
dence further down the mammalian tree. A free rat, placed in an arena
with a cagemate trapped in a restrainer, learned over several sessions
to deliberately open the restrainer and liberate the cagemate. The rats
did not open empty restrainers. They did not open restrainers contain-
ing inanimate objects. They opened the restrainer specifically to free a
distressed conspecific. And when the experimenters placed a second
restrainer containing chocolate alongside the restrainer containing the
trapped rat, the free rats opened both – and, in most trials, shared the
chocolate. A rat, given a choice between helping a distressed compan-
ion and consuming a high-value food reward, chose both. Pro-social
behaviour – action motivated by another’s distress – is not a human
invention layered on top of selfish biology. It is woven into the mam-
malian substrate. The capacity for peacemaking is not something we
need to learn from scratch. It is something we need to stop suppressing.

What these studies reveal, taken together, is that conflict resolution
through third-party intervention is not a cultural technology that hu-
mans invented and could, in principle, uninvent. It is a biological
capacity – present in chimpanzees, present in ravens, present in rats –
that humans have elaborated culturally but did not create from noth-
ing. The peacemaker chimp, the consoling raven, the door-opening rat
are all doing versions of the same thing: responding to social distress
with pro-social action, mediated by relationship quality and emotional
assessment. They are natural mediators. The capacity is in the hardware.

The cluster operationalises this capacity. Every member of a cluster is
trained in basic conflict mediation – not as a professional qualification
but as a life skill, equivalent to cooking or first aid. The training is not es-
oteric. It involves learning to listen without interrupting, to paraphrase
before responding, to identify underlying needs beneath surface posi-
tions, to acknowledge harm without assigning blame, and to facilitate
a process by which the parties themselves generate a resolution. These
are skills that can be taught in a weekend and refined over a lifetime.
They are the cultural elaboration of the consolation instinct that de Waal
observed in Arnhem: the capacity to approach a distressed social partner
and do something that helps. In a cluster, conflict is not pathologised.
It is expected, because it is inevitable in any group of social primates.
What is not expected – what the cluster treats as a design failure rather
than a personal failure – is unresolved conflict. The question is never
“Why are you fighting¿‘ The question is “What do you need, and how
can we get there¿‘
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The Kibbutz Lesson

I do not want to present the cluster as an untested ideal. It has been
tested. It has succeeded and it has failed, and both the successes and the
failures are essential to the design. We learn as much from the failures –
perhaps more.

The kibbutz movement offers the most comprehensive long-term
dataset on communal living in the modern era. The first kibbutz, Dega-
nia, was established in 1910 in what was then Ottoman Palestine. By
the mid-twentieth century, there were over two hundred and seventy
kibbutzim in Israel, housing roughly 130,000 people – approximately
eight percent of the population – and exercising an influence on Israeli
political, military, and cultural life wildly disproportionate to their num-
bers. The early kibbutzim were radically communal: property was held
collectively, income was shared equally regardless of role, children were
raised in communal children’s houses rather than in family homes, and
decisions were made by general assembly. No member exercised per-
sonal property rights. No member earned a personal salary. The kibbutz
provided housing, food, clothing, healthcare, education, and a small
personal allowance.

The model worked, with notable success, for several decades. The
kibbutzim were astonishingly productive – pioneers in desert agricul-
ture, early adopters of industrial technology, significant contributors
to Israeli defence and cultural life. But from the 1970s onward, strains
appeared that intensified into a crisis in the 1980s. Israel’s hyperinfla-
tion and banking collapse hit the kibbutzim hard. Many had taken on
debt during a period of expansion and now found themselves unable to
service it. The government and banks eventually arranged bailouts, but
the damage was psychological as much as financial: members who had
entrusted their entire economic lives to the collective saw the collective
fail. Personal savings, which had never been encouraged, suddenly felt
necessary. The communal children’s houses – which had always been
controversial among some parents – began to close. Children returned to
family homes. Differential salaries replaced equal pay. Private property
replaced communal ownership. By the twenty-first century, the majority
of kibbutzim had been “privatised“ – retaining some communal fea-
tures but operating, in economic terms, much more like conventional
communities with shared facilities.

What happened? The standard interpretation is that the kibbutz
model was idealistic but unsustainable – that human selfishness eventu-
ally reasserted itself over communal aspiration. I think this interpreta-
tion is wrong, or at least incomplete. The kibbutz model was not undone
by selfishness. It was undone by rigidity. The early kibbutzim made
three errors that the cluster design must avoid.
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First, they eliminated privacy. Communal child-rearing, communal
property, communal meals with no private alternative – these were not
adjustments to the social architecture. They were the abolition of one
of Dunbar’s layers. The intimate circle of five – the family unit, the
core emotional world – was dissolved into the community. Parents
who wanted to raise their own children were told that the community’s
method was superior. The organism’s need for a boundary between pub-
lic and private life was treated as a bourgeois remnant to be overcome,
rather than as a biological requirement to be respected. The Danish
cohousing model, by contrast, maintains private dwellings alongside
common spaces. The threshold between solitude and society exists, and
the organism crosses it voluntarily. The cluster must have a membrane.
The cell that has no membrane is not a cell. It is a spill.

Second, they enforced equality of outcome rather than equality of
access. The commitment to identical compensation regardless of contri-
bution produced a well-documented problem: members who worked
harder, or who developed specialised skills, or who carried heavier re-
sponsibilities, received the same reward as members who did less. The
ideal was beautiful – from each according to ability, to each according
to need. The biology was uncooperative. Humans, like all primates
studied to date, have an acute sensitivity to perceived unfairness. De
Waal demonstrated this experimentally with capuchin monkeys: a mon-
key who sees a neighbour rewarded with a grape while she receives
a cucumber for the same task will reject the cucumber – will, in some
trials, throw it back at the experimenter. The sensitivity cuts in both
directions: we object to receiving less than others for the same work,
and we object – less viscerally but measurably – to seeing others receive
the same as us for less work. Mondragon solved this with a capped
ratio: the range between highest and lowest is bounded, but it is not
zero. The cluster permits differentiation within limits. The limits are set
collectively. The floor is high. The ceiling is low. But the floor and the
ceiling are not the same number.

Third, and most critically, the kibbutzim were isolated. Each kibbutz
was a world unto itself, connected to other kibbutzim through ideologi-
cal federations but not through the kind of structural interdependence
that Mondragon’s cooperative network provides. When Fagor collapsed,
the Mondragon network reabsorbed 1,800 workers because the network
had been designed for mutual support – common insurance funds, re-
training programmes, reallocation mechanisms. When a kibbutz failed,
its members had no comparable safety net within the movement. They
fell into the general Israeli economy. The cluster, as a design unit, must
not be self-sufficient. It must be networked. Independence without
interdependence is fragility masquerading as strength.
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The Network

THE cluster is a cell. But a cell alone is not an organism. It is a
bacterium – capable of survival, but incapable of complexity.
The transition from single-celled to multicellular life is, by the

consensus of evolutionary biology, one of the half-dozen most significant
transitions in the history of life on Earth. It has occurred independently
at least twenty-five times. And in every case, the transition involved
the same fundamental trade: individual cells surrendered some of their
autonomy in exchange for the emergent properties that only a collective
of specialised cells can produce. A liver cell cannot see. An eye cell
cannot detoxify. But the organism that contains both can navigate the
world and survive the poisons it encounters there. The properties of the
organism – vision, detoxification, locomotion, thought – are not present
in any individual cell. They emerge from the interaction of specialised
cells connected through communication networks.

The cluster network operates on the same principle. A single clus-
ter of one hundred and fifty people cannot perform surgery, cannot
manufacture semiconductors, cannot maintain a water treatment plant,
cannot produce the antibiotics that prevent a scratch from becoming a
death sentence. These capacities require specialisation and scale that
exceed the cluster’s size. But a network of clusters – ten, a hundred,
a thousand – can distribute specialisation across its components. One
cluster’s members include three surgeons. Another’s include two water
engineers. Another’s include a team of teachers who have developed a
particular expertise in early childhood development. The specialisations
are not locked in. Members move between clusters. Knowledge trans-
fers through the network. But at any given time, the network contains
more expertise than any individual cluster, just as the organism contains
more capability than any individual cell.

The network also provides redundancy. When Buurtzorg’s model
is examined closely, the most striking feature is not the autonomy of
the individual teams but the minimal connective tissue that links them:
a shared IT platform, a small back-office for invoicing and regulatory
compliance, and a coaching staff that intervenes only when requested.
This is not accidental. It is a design choice. The network does not manage
the cells. It supports them. It provides the shared infrastructure – the
circulatory system, the nervous system, the immune system – that the
cells need but cannot produce individually. And when a cell fails, the
network provides the redundancy that allows the organism to continue
functioning while the damaged cell is repaired or replaced.

The Mondragon network is the most developed real-world example
of this architecture. Its cooperatives share a common bank (Laboral
Kutxa), a common university (Mondragon University), a common social
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security system (Lagun Aro), and a common research infrastructure
(twelve technology centres). These shared institutions are governed
cooperatively – their boards are composed of representatives from the
member cooperatives – but they operate at a scale that no individual
cooperative could achieve. The bank provides financing. The university
provides training. Lagun Aro provides insurance. The technology
centres provide innovation. Each cooperative is autonomous in its daily
operations. The network provides the services that make autonomy
sustainable.

This is not a hierarchy. It is an ecology. The relationship between the
cluster and the network is not the relationship between the employee
and the corporation, or the citizen and the state. It is the relationship
between the cell and the organism – a relationship of mutual dependence
in which the cell maintains its internal integrity while contributing to and
benefiting from the emergent properties of the whole. The cell does not
take orders from the organism. The organism does not exist without the
cell. The communication between them is continuous, bidirectional, and
mediated by structures that are themselves governed by the components
they serve.

What This Is Not

I want to be honest about the limits of what I am proposing, because the
history of utopian thought is a history of people who were not honest
about limits, and the consequences were invariably borne by someone
other than the thinker.

The cluster is not a solution to every problem. It is a design unit – a
way of organising the fundamental social unit of human life so that it
respects the animal’s cognitive architecture. It does not, by itself, fix the
food supply, reform education, heal the mind-body split, or reconnect
the indoor species with the outdoor world. Those are the subjects of
the chapters that follow. The cluster is the container. It is the habitat
within which the other reforms become possible. You cannot rewild an
animal without first providing a habitat that supports wild behaviour.
You cannot redesign civilisation without first establishing the scale at
which the redesign is implementable.

The cluster is also not a rejection of modern life. I am not arguing
for a return to the Neolithic. I am writing this chapter on a laptop, in
a flat in a European city, using electricity generated by a power plant
I have never visited and transmitted through infrastructure I do not
understand. I do not wish to give up antibiotics, or central heating,
or the ability to speak to my mother in England while sitting in the
Netherlands. What I am arguing is that these benefits – the genuine,
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life-saving, life-enhancing benefits of large-scale cooperation – do not
require the specific institutional arrangements that currently deliver
them. They require networks. They do not require corporations of
fifty thousand employees managed through seven layers of hierarchy.
They require coordination. They do not require governments of career
politicians serving consecutive terms in buildings most citizens will
never enter. We can keep what works and redesign what does not.

The cluster is the habitat. It is the scale at which the animal can see,
know, trust, and be accountable to the other animals in its group. It is
the scale at which governance can be rotational and service-based rather
than electoral and career-based. It is the scale at which conflict can be
resolved by trained mediators who know both parties, rather than by
courts that know neither. It is the scale at which the free-rider is visible
and the contributor is recognised, without surveillance technology or
performance metrics. It is, in short, the scale at which the social primate
can do what social primates have been doing for sixty million years: live
in a group small enough to know.

Close

I sat, a few months ago, in the common house of a cohousing community
on the outskirts of a Dutch city whose name I will withhold because
the residents asked me to. It was a Tuesday evening. Thirty adults
and perhaps a dozen children were eating a meal that three of them
had spent the afternoon preparing – a rota they have maintained, with
modifications, for eleven years. The children moved between tables.
Two teenagers were loading the dishwasher without being asked. A
woman in her seventies was explaining something about the garden’s
irrigation system to a man in his thirties who had moved in eight months
earlier. At the next table, a couple were having what appeared to be a
tense conversation, and a third person – a neighbour, not a therapist –
was sitting with them, listening, occasionally speaking. Nobody was
performing community. Nobody was living out an ideology. They were
eating dinner. They knew each other’s names, each other’s children,
each other’s habits, each other’s vulnerabilities. The group was small
enough that knowledge did the work that institutions do at scale. Trust
did the work that contracts do. Proximity did the work that surveillance
does.

It was not utopia. The woman who told me about the irrigation
system also told me about a dispute over parking that had consumed
three community meetings and left two households not speaking for
a month. The community had, she said, “almost broken“ over the
question of whether dogs should be allowed in the common garden.
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Almost broken. Over dogs. This is what humans do. This is what social
primates have always done – fought over territory, status, resources,
and the proximity of other primates’ animals. The question has never
been whether conflict will occur. The question is whether the group is
structured so that conflict can be survived. The cohousing community
survived the dog dispute. They survived the parking dispute. They
survived because they were small enough to see each other, and because
they had learned – imperfectly, gradually, through practice – how to
repair what broke. I sat there that Tuesday evening and thought: this
is not perfect. But it is recognisable. This is what the animal looks like
when the scale is right.

The cluster is the habitat. It is the space within which the social
primate can be a social primate – cooperating, conflicting, reconciling,
contributing, receiving, governing, and being governed, at a scale the
brain evolved to handle. But the habitat is only the container. The ques-
tion that remains – the question that Chapter 18 must address – is what
happens inside. How does the animal learn? Not in a classroom, not
from a curriculum, not through thirteen years of compulsory instruction
followed by three years of debt. How does the animal actually learn?

The cluster provides the structure. But structure without learning is an
empty enclosure – a habitat with walls and no enrichment. Chapter 18 examines
what it means to learn as an animal learns: by doing, by watching, by failing,
by playing. The lion cub does not attend Hunting Academy.



Community Scale

THE lion cub does not attend Hunting Academy. It does not sit
in a row with other cubs, facing an adult who explains the
biomechanics of pursuit, the aerodynamics of the pounce, the

optimal angle for a throat grip. There is no curriculum. There is no
assessment. There is no bell. The cub learns to hunt by watching its
mother hunt, by playing with its siblings in ways that rehearse the chase,
by joining kills at six months as a clumsy, tolerated presence at the
margin of the action, by failing repeatedly in the long grass until the
movements become fluent. By twelve to fifteen months, the cub makes
its first kill – typically a bird, a monitor lizard, a young antelope – not
because anyone taught it, but because its environment provided the
conditions in which its biology could express itself. The cub did not
need a lesson. It needed a habitat.

This is not a romantic observation about the simplicity of animal life.
It is a description of the primary welfare tool in modern zoo science.
Environmental enrichment – defined by the Association of Zoos and
Aquariums as the process of providing stimuli that promote species-
appropriate behaviours and psychological well-being – is the single
most important intervention available to a zookeeper. More important
than veterinary care. More important than nutrition. More important
than enclosure size. Enrichment is the mechanism by which a captive an-
imal is permitted to be what it is: to forage, to solve problems, to choose,
to explore, to fail, to learn. Hal Markowitz, the behavioural psycholo-
gist who served as Director of Zoological Research at the Oregon Zoo
and who is widely credited as the founder of the field, demonstrated
in the 1970s that animals given opportunities to work for their food –
to press levers, solve puzzles, navigate challenges – showed reduced
stereotypic behaviour, increased social engagement, and measurably im-
proved physiological indicators of welfare. The enrichment did not add
something to the animal’s life. It restored something that the enclosure
had taken away.

The opposite of enrichment has a name. It is called a barren environ-
ment. In zoo science, a barren environment is one that fails to provide
the stimuli necessary for the expression of species-typical behaviour.
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The animal in a barren environment does not die – not immediately. It
paces. It circles. It plucks its own feathers or fur. It rocks. It regurgitates
and re-ingests its food. It develops what the literature calls stereotyp-
ies: repetitive, invariant behaviour patterns with no apparent goal or
function, arising exclusively in captive settings and absent in wild pop-
ulations. A 2007 review by Georgia Mason and colleagues, published in
Applied Animal Behaviour Science, found that environmental enrichment
reduced stereotypic behaviour in approximately fifty-three percent of
cases studied, with the greatest success occurring when multiple forms
of enrichment – food-based, sensory, cognitive, social, and structural
– were combined. The enrichment does not treat the stereotypy. It ad-
dresses the environmental deficit that produced it. The behaviour is a
symptom. The habitat is the diagnosis.

Hold this framework. Now walk into a school.

The Barren Enclosure

CHAPTER 8 described the school from the organism’s perspective:
the Prussian design, the sitting, the bells, the thirteen years of
compliance training. That chapter diagnosed the problem. This

chapter asks a different question. Not: what is wrong with the school?
But: what would enrichment look like for the human juvenile?

The question requires a shift in framing. The school is not merely a
system that fails to teach the right things. It is, in the precise zoological
sense, a barren environment. Consider the criteria. A barren environ-
ment fails to provide stimuli for species-typical behaviour. The species-
typical behaviours of the human juvenile include: sustained physical
movement across varied terrain, manipulation of objects and materials,
social interaction across mixed age groups, self-directed exploration of
the physical environment, play with escalating risk, observation and
imitation of adult competence, problem-solving through trial and error,
and the gradual assumption of real responsibility within a social group.
The classroom provides none of these. It provides a chair, a desk, an
instructor, a schedule, and a system of artificial consequences – grades –
that bear no relationship to the natural consequences of the behaviour
being assessed. The child who scores poorly on a mathematics test does
not experience a failure in the physical world. The child experiences a
number on a piece of paper and an emotional response – shame, anxiety,
resignation – that the environment has trained it to associate with that
number. The consequence is symbolic. The learning is procedural. The
environment is impoverished. Does any of this match what we know
about how our species actually learns?

The data support the classification. Children in conventional class-
rooms spend over seventy percent of the school day seated. European
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studies of primary school children aged ten to twelve show sixty-five
to seventy percent of school time in sedentary posture and approxi-
mately five percent in moderate-to-vigorous physical activity. Peter
Gray, the evolutionary psychologist at Boston College whose work was
introduced in Chapter 8, documented a sixty-year decline in children’s
freedom to play – a decline that maps precisely onto the expansion of
structured schooling and supervised activity. Over the same period,
rates of anxiety, depression, and suicidal ideation among children and
adolescents have risen continuously. Gray’s 2011 paper in the American
Journal of Play, “The Decline of Play and the Rise of Psychopathology
in Children and Adolescents,“ argues that the two trends are causally
linked: the removal of self-directed play from the child’s environment
eliminates the mechanism through which the organism develops inter-
nal locus of control, emotional regulation, social negotiation skills, and
the tolerance of risk that functional adult life requires. The enrichment
was removed. The stereotypies appeared.

I use the word “stereotypies“ deliberately, because the parallel is
not metaphorical. A child who fidgets, who cannot concentrate, who
disrupts the class, who stares out the window, who picks at its skin, who
rocks in its chair, is performing behaviours that would, in any other cap-
tive mammal, be classified as indicators of environmental inadequacy.
In the school, they are classified as indicators of the child’s inadequacy.
The child is diagnosed. The child is medicated. The child is referred.
The environment is not assessed. This is the equivalent of medicating
the pacing tiger and leaving the enclosure unchanged – a practice that
no accredited zoo in the world would consider acceptable, and that
the education system performs routinely, on millions of children, every
year. We medicate our children for exhibiting the behaviours that our
environment produces. And we call this care.

Learning Without Lessons

IF the school is the barren environment, what is the enriched one?
The answer exists. It has always existed. It is visible in every species
that learns, including our own for the vast majority of its history. It

is called participation.
David Lancy, emeritus professor of anthropology at Utah State Uni-

versity, has spent over five decades studying how children learn across
cultures – beginning with fieldwork among the Kpelle of Liberia in
1968 and extending through systematic reviews of the ethnographic
record covering hundreds of societies. His 2008 book The Anthropology of
Childhood: Cherubs, Chattel, Changelings is the first and remains the only
comprehensive cross-cultural survey of the field. Lancy’s central finding
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is stark: the human child, in the overwhelming majority of cultures
and historical periods, learned through observation, imitation, play, and
gradual participation in adult activities. Not through instruction. Not
through explanation. Not through formal pedagogy. Through being
present, watching, and doing. The Kpelle child learned to farm by farm-
ing. The Inuit child learned to hunt by accompanying hunters. The
Vai and Gola apprentice tailor in Monrovia, Liberia – the community
that Jean Lave studied beginning in 1973, and that would eventually
inspire one of the most important theoretical frameworks in the learning
sciences – learned to sew by sewing. Not by attending a lecture on
sewing. By picking up fabric, making mistakes, watching masters, and
gradually moving from peripheral tasks to central ones.

This is what Lave and Etienne Wenger formalised in 1991 as “legiti-
mate peripheral participation.“ The term is deliberately unglamorous. It
describes the process by which a newcomer to a community of practice
begins at the periphery – performing simple, low-stakes tasks – and
moves, over time, toward full participation. The Vai tailor’s apprentice
begins by sewing buttons and hemming cuffs. Gradually, the appren-
tice takes on more complex work. The transition is not governed by a
curriculum or a schedule. It is governed by the apprentice’s developing
competence and the community’s recognition of that competence. The
learning is situated – it occurs in the context where the skill will be
used. The assessment is authentic – the garment either holds together
or it does not. The motivation is intrinsic – the apprentice is making
something real, for someone real, in a community that recognises the
work. There are no grades. There are garments.

Lave’s insight was not merely that apprenticeship works. It was that
apprenticeship reveals the nature of learning itself. Learning is not the
transfer of information from one head to another. Learning is the gradual
transformation of a person’s participation in a social practice. The novice
does not merely acquire knowledge. The novice becomes a different
kind of participant – a practitioner. The identity shifts. The relationship
to the community shifts. The person who can now sew a garment is
not the same person who could not, not merely because they possess
additional information, but because their place in the social world has
changed. They are recognised differently. They contribute differently.
They belong differently. This is why a diploma feels hollow to so many
graduates: the credential certifies the absorption of information, but
it does not certify a transformation in participation. The graduate has
passed the tests but has not become a practitioner of anything. The
identity has not shifted. The community has not recognised a new
competence. The organism holds a piece of paper and wonders what
to do with it. Have you felt this? The gap between what the credential
says you are and what you know yourself to be?
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The Visible Thinking

ALLAN Collins, John Seely Brown, and Susan Newman saw the
implications of Lave’s ethnographic work and, in 1989, asked
the natural follow-up question: can the structure of appren-

ticeship be applied to the teaching of cognitive skills – reading, writing,
mathematics – without abandoning the university for the workshop?
Their answer was cognitive apprenticeship, and it remains one of the
most carefully specified models of instruction in the learning sciences.

The model identifies six teaching methods, arranged in a deliberate
sequence. First, modelling: the expert performs the task while making
their thinking visible. Not just showing the product – showing the
process. A writing teacher who assigns an essay and then grades it has
shown neither process nor product. A writing teacher who writes in
front of the class, narrating the decisions – “I am choosing this word
because the previous sentence ended on a hard consonant and I want
the rhythm to soften here“ – has made the invisible visible. Second,
coaching: the teacher observes the learner attempting the task and
provides feedback during the attempt, not after it. The feedback is
immediate, specific, and situated in the moment of difficulty. Third,
scaffolding: the teacher provides support structures that enable the
learner to attempt tasks beyond their current independent capacity,
then gradually removes the support as competence develops. The term
itself is borrowed from Lev Vygotsky’s concept of the zone of proximal
development – the space between what the learner can do alone and
what the learner can do with assistance.

The final three methods extend the model beyond skill acquisition
into metacognition. Articulation requires the learner to explain their
reasoning – not to prove they know the answer, but to make their own
thinking visible to themselves. Reflection asks the learner to compare
their process with the expert’s, identifying differences and understand-
ing why they matter. Exploration sends the learner into new territory
– problems the teacher has not solved, questions the curriculum has
not anticipated – to develop the capacity for independent investiga-
tion. The six methods form a trajectory from dependence to autonomy.
The apprentice begins by watching the master. The apprentice ends by
surpassing the master. The entire structure is designed around a single
principle: learning is the progressive transfer of competence from a more
capable practitioner to a less capable one, through shared participation
in authentic practice.

What is absent from this model is worth noting. There are no grades.
There is no ranking of students against each other. There is no separation
of “instruction time“ from “practice time“ – the instruction occurs within
the practice. There is no bell. There is no age-segregated cohort. There
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is no artificial separation of subjects into discrete periods – the cognitive
apprentice learning to write is simultaneously learning to think, to read,
to argue, to revise, to tolerate ambiguity. The model does not fragment
the organism’s experience into forty-five-minute modules. It immerses
the organism in a practice and lets the practice teach.

Collins, Brown, and Newman did not invent this. They described
what good teaching has always looked like – in the surgical theatre, in the
architectural studio, in the chef’s kitchen, in the mechanic’s workshop,
in every context where the stakes are real and the product must work.
The Prussian model removed the apprentice from the workshop and
placed the child in a classroom. The cognitive apprenticeship model
asks: what if we brought the workshop back?

The Schools That Already Exist

IN 1968, a group of parents and educators in Framingham, Mas-
sachusetts, opened a school with no curriculum, no classes, no
grades, no tests, and no mandatory activities. Sudbury Valley

School enrolled students aged four to nineteen. The children chose
what to do with their time. They could read, build, play, argue, cook,
programme computers, explore the woods, sit and do nothing, or talk to
staff members who were available as resources but who did not instruct
unless asked. The school operated – and continues to operate – on the
principle that the human organism, given a rich environment and the
freedom to explore it, will educate itself.

The claim sounds reckless. It is not. Daniel Greenberg and Mimsy Sad-
ofsky, the school’s founders and primary researchers, published Legacy
of Trust: Life after the Sudbury Valley School Experience in 1992, based on
questionnaires and interviews with 188 former students. Eighty-seven
percent had attended post-secondary education. Thirty-nine percent
had earned college degrees. Alumni were represented across a wide
range of careers – management, teaching, trades, arts, technology, the
helping professions – with a higher proportion in management, com-
puting, education, and social services than the general population. A
follow-up study by Greenberg, Sadofsky, and Jason Lempka, The Pursuit
of Happiness: The Lives of Sudbury Valley Alumni, published in 2005, found
that graduates reported high levels of personal satisfaction, strong social
skills, and a capacity for self-direction that they attributed directly to
their school experience.

Peter Gray studied the school and reached a similar conclusion. The
alumni described benefits that any enrichment designer would recog-
nise: the freedom to develop their own interests, the cultivation of
personal responsibility, the development of curiosity as a habit rather
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than a task, and the ability to communicate across age boundaries and
social contexts. These are not academic outcomes. They are organism-
level outcomes. The graduates were not merely employable. They were
functional. They could direct their own lives, solve novel problems,
form meaningful relationships, and navigate the world without waiting
for someone to tell them what to do next. They had, in the zoological
sense, been enriched rather than trained.

Sudbury Valley is not the only model, and it would be dishonest to
present it as though it were. Montessori education, described in Chapter
8, operates from a different theoretical foundation but shares the core
principle: the prepared environment, not the instructor, is the primary
agent of learning. The child chooses. The materials are designed to pro-
vide immediate, natural feedback. The teacher observes and adjusts the
environment. A 2017 meta-analysis in the Journal of Montessori Research
found that Montessori-educated children showed improved academic
outcomes, social development, and creative thinking compared to con-
ventionally schooled peers. Finland’s system – shorter days, more play,
delayed formal instruction, teacher autonomy, no standardised testing
until age sixteen – consistently produces academic results that match
or exceed those of systems built on longer hours, more homework, and
more testing. These are not alternative philosophies competing on equal
terms. They are demonstrations, replicated across decades and conti-
nents, that the organism learns better when the environment is designed
around its biology rather than against it.

The resistance to this evidence is itself instructive. The data have
been available for over fifty years. The Sudbury Valley study is from
1992. Montessori’s first school opened in 1907. Finland’s reforms began
in the 1970s. Lave and Wenger published in 1991. Collins, Brown,
and Newman published in 1989. Gray’s synthesis appeared in 2013.
The evidence that the conventional model suppresses the organism’s
learning capacity while alternative models enhance it is not new, not
weak, and not marginal. It is robust, longitudinal, and cross-cultural.
The conventional model persists not because the evidence supports
it but because the institution that operates it has no mechanism for
redesigning itself around the evidence. The school, like every system in
this book, is a structure that has outlived the conditions that created it,
maintained by the inertia of its own architecture. Frederick the Great
would recognise it. The organism cannot escape it. The evidence cannot
penetrate it. The bells ring on. Why do we keep the bells ringing when
we know what they cost?
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Information That Nourishes

THE enrichment problem extends beyond the school. The organism
does not stop learning at eighteen. It continues to encounter
information – through media, through conversation, through

the vast digital infrastructure that now mediates most of its contact
with the world beyond its immediate experience. The question, from
the zoological perspective, is whether that information functions as
enrichment or as something else.

Chapter 9 examined media as a parasitic system – optimised for at-
tention capture rather than for the organism’s welfare. The distinction
matters here because information is, in a precise sense, cognitive food.
The brain consumes it. The brain is changed by it. The information
an organism encounters shapes its model of the world, its emotional
baseline, its sense of what is possible and what is dangerous, its capacity
for independent thought. Information that is accurate, contextualised,
and relevant to the organism’s actual environment is nourishing – it
improves the organism’s capacity to navigate reality. Information that
is distorted, decontextualised, and selected for emotional arousal is the
cognitive equivalent of processed food: engineered to trigger consump-
tion, not to support function.

The distinction is not hypothetical. Models exist – functioning, scaled,
tested – in which information is provided as a public good rather than
as a commercial product. The public library is the oldest and most
successful. Andrew Carnegie, the Scottish-American industrialist whose
personal experience of being too poor to afford a subscription library
drove his philanthropic programme, funded the construction of 2,509
public libraries between 1881 and 1919 – 1,681 of them in the United
States alone. Carnegie’s reasoning was not sentimental. He believed
that access to knowledge was the mechanism through which a society
improved itself, and that restricting that access to those who could pay
was a structural failure. The library was his answer: a building, free
to enter, containing the species’ accumulated knowledge, available to
every organism regardless of economic position. The model worked.
It still works. It is, in enrichment terms, the simplest possible design:
make the resource available, let the organism choose what it needs, and
get out of the way.

Public broadcasting applies the same logic to electronic media. The
BBC, founded in 1922 under a royal charter that established its indepen-
dence from both government and commercial pressure, was designed
to inform, educate, and entertain – in that order. Its funding model –
a licence fee paid by all television-owning households, rather than ad-
vertising revenue – insulated it, at least in principle, from the attention-
capture incentives that drive commercial media. The model is imperfect.
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The BBC has been criticised for institutional bias, for editorial failures,
for its relationship to state power. But the structural principle – that
information should be funded by the community it serves rather than by
advertisers whose interests are not aligned with the audience’s welfare –
represents a genuine alternative to the parasitic model. The information
is not designed to keep the organism watching. It is designed to help
the organism understand.

Wikipedia is the most remarkable example because it emerged with-
out institutional backing, without a funding model, and without a theory
of change. Founded in 2001 by Jimmy Wales and Larry Sanger, it has
grown into the largest encyclopaedia in human history – over sixty
million articles in more than three hundred languages, maintained by
approximately 250,000 active editors, funded entirely by donations. The
Wikimedia Foundation operates on an annual budget of approximately
170 million dollars – roughly what a single large media company spends
on content acquisition in a quarter. Wikipedia is free to read, free to edit,
and available to any organism with internet access. It is not perfect. It
has biases – toward English-language sources, toward Western academic
frameworks, toward topics that attract editor attention. But it demon-
strates, at global scale, that a commons-based model of information
provision is viable. Information can be produced and maintained as a
public good. It does not have to be a commodity. It does not have to be
optimised for engagement. It can be optimised for accuracy, for com-
prehensiveness, for access. The organism can be nourished rather than
exploited. What does it say about our species that Wikipedia works at
all – that 250,000 people maintain the largest knowledge base in history,
for free, because they want to?

The enriched information environment, then, is not a fantasy. Its com-
ponents exist. Libraries, public broadcasting, commons-based knowl-
edge platforms – each one demonstrates that information can serve the
organism rather than parasitise it. The challenge is not invention. The
challenge is the same one that confronts every proposal in Part Four
of this book: the existing system, optimised for extraction rather than
for welfare, occupies the space in which the alternative would need to
operate. The enrichment exists. The barren environment persists. The
organism scrolls. But the organism also, in its better moments, reads,
and searches, and edits Wikipedia pages at midnight for no reward other
than the knowledge that someone else might benefit. The impulse is
there. The infrastructure to support it is there. The task is to make the
nourishing option easier to reach than the parasitic one.
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The Eight Areas as Curriculum

IF the school is a barren environment and the enriched alternative
is participation in authentic practice, the question becomes: par-
ticipation in what? Chapter 5 established the eight life areas as

a framework for assessing the organism’s needs: Vehicle, Cub, Herd
Member, God, Slave, Master, Monk, and Zookeeper. Each one describes
a dimension of a functioning life. Together, they describe the complete
animal. An education designed for the organism – rather than for the
institution – would prepare the organism for competence across all eight.

The Vehicle: the organism’s body. Nutrition, movement, sleep, the
regulation of the nervous system. A complete education would include
growing food – not as a quaint agricultural exercise but as a fundamental
competence, the ability to feed yourself from the ground beneath your
feet. It would include cooking – the transformation of raw materials
into nourishment, a skill that every human culture has transmitted for
at least three hundred thousand years and that the modern system has
largely abandoned to the processed food industry. It would include
understanding sleep – not as a topic in a biology class but as a practice,
a daily discipline of light management, circadian alignment, and the
protection of the organism’s recovery cycle. It would include physi-
cal competence – not the artificial exercise of the gymnasium but the
functional movement that the species evolved to perform: walking on
uneven ground, climbing, carrying, lifting, crouching, the full repertoire
of a bipedal endurance specialist. And it would include nervous sys-
tem regulation – the capacity to recognise one’s own stress response, to
modulate it through breath, through movement, through stillness, to
come down from sympathetic activation without depending on a sub-
stance or a screen to do it. This is not wellness. This is basic operational
competence for a mammal.

The Cub: play. The capacity to rest without guilt, to engage in pur-
poseless activity, to be present without productivity. A complete edu-
cation would protect play – not as a reward for work, not as a break
from learning, but as a biological function as essential as sleep. Stuart
Brown’s research at the National Institute for Play, referenced in Chapter
3, demonstrates that play deprivation in social mammals produces mea-
surable cognitive decline, social dysfunction, and increased aggression.
The child who cannot play cannot learn. The adult who cannot play
cannot recover. Play is not a luxury for the organism that has met its
other needs. It is the mechanism through which many of those needs
are met.

The Herd Member: connection. The capacity to form and maintain
trusting relationships, to resolve conflict without authority, to commu-
nicate honestly, to listen, to repair rupture. Chapter 17 described the
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cluster – the group of 150 within which the organism’s social neurology
can function. An education designed for the organism would teach
connection the same way the lion cub learns to hunt: through practice,
in context, with real people, over time. Not through a lesson on empathy
delivered by an instructor in a forty-five-minute period. Through the
daily experience of living in a community where conflict is real, resolu-
tion is necessary, and the consequences of social failure are immediate
and authentic. The Sudbury Valley model achieves this almost by acci-
dent: children of mixed ages, navigating shared space without imposed
structure, develop social competence because the environment demands
it. The conventional school replaces this with a disciplinary system –
rules enforced by adults – that removes the organism’s opportunity to
develop its own social competence and substitutes institutional author-
ity for personal negotiation. Which approach produces adults who can
actually navigate relationships?

The God: creation. The capacity to make something that did not exist
before – to write, to build, to compose, to invent, to imagine. Chapter
5 distinguished the God dimension from the Master: the Master wants
to improve at an existing skill; the God wants to bring something new
into the world. A complete education would provide materials, tools,
time, and – crucially – permission to fail. Creativity requires failure.
Failure in the conventional school is punished. The red mark on the
page, the low grade, the disappointed face of the instructor – each one
trains the organism to avoid the risk that creative work demands. An
enriched environment does the opposite: it makes failure safe, because
the consequences are natural (the bridge you built collapses, so you
build it differently) rather than symbolic (you receive a D, so you feel
shame).

The Slave: security. The capacity to maintain shelter, to manage
resources, to navigate the economic system in which the organism is
embedded. I use the word “slave“ in the framework because Chapter
6 demonstrated that the modern economic system operates, in struc-
tural terms, as a form of indentured servitude. A complete education
would prepare the organism for this reality – not by celebrating it, not
by training compliance with it, but by equipping the organism with the
competence to secure its own material needs with the minimum expen-
diture of time and freedom. Financial literacy. Practical maintenance.
The ability to build and repair. The knowledge of what the system is
and how it operates, so that the organism can navigate it with open eyes
rather than stumble through it in the dark.

The Master: craft. The capacity to develop deep skill in a chosen do-
main. Not the generalised “education“ of the conventional curriculum –
a thin layer of everything and a deep layer of nothing – but the focused,
sustained, self-directed development of expertise. The cognitive appren-
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ticeship model provides the structure: modelling, coaching, scaffolding,
articulation, reflection, exploration. The organism needs a practice. Not
a subject. Not a “major.“ A practice – something it does, repeatedly, with
increasing skill, in a community that recognises and values the work.

The Monk: meaning. The capacity to sit with the question “why am
I here¿‘ without requiring an institutional answer. To tolerate uncer-
tainty. To grieve. To encounter death, loss, failure, and suffering without
collapsing and without numbing. The conventional school does not
address this dimension because the Prussian model had no use for it:
the state needed workers, not philosophers. But the organism needs
meaning as surely as it needs food, and the absence of meaning pro-
duces the same kind of deterioration that the absence of food produces –
slower, less visible, but no less real. A complete education would include
exposure to the contemplative traditions of the species – not as religious
instruction, but as practical training in the oldest human technology: the
capacity to be present, to pay attention, and to find coherence in a life
that will end.

The Zookeeper: habitat assessment. The capacity to look at one’s own
environment and evaluate whether it is serving the animal or failing it.
This is the dimension that completes the circle. The organism that can
assess its own enclosure is the organism that does not need a zookeeper.
It can observe its own behaviour – the pacing, the rumination, the
numbness, the rage – and ask the question that Chapter 1 proposed:
is this me, or is this my habitat? The conventional education system
does not teach this skill because the conventional education system is
part of the habitat. Teaching the organism to assess its enclosure would
require the enclosure to submit itself to the organism’s evaluation. The
institution is not designed for this. It is designed for the opposite: to
train the organism to accept the enclosure as given. But we can teach
our children to see the water. And that changes everything.

The Confession

MY sons will learn to read and count. The Dutch school system,
for all its relative gentleness, will ensure this. They will learn
geography, history, basic science, the rudiments of English

and French. They will learn to raise their hands, to wait in queues, to sit
still for periods that their neurology is not yet equipped to sustain. They
will learn the things the institution considers important.

They will not learn, unless I teach them, to grow food. They will not
learn to cook a meal from raw ingredients – not as a classroom exercise
with laminated recipe cards, but as a daily practice, the transformation
of earth and water and sunlight into sustenance. They will not learn to
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regulate their nervous systems – to recognise the rising tide of cortisol,
to breathe through it, to come back to baseline without a screen or a
substance. They will not learn to sit with grief. When someone they love
dies – and someone will – the school will offer a day off and perhaps a
visit from a counsellor. It will not offer them a practice, a community,
a tradition of being present with loss. They will not learn to resolve
conflict without authority. The school will resolve their conflicts for
them, through a disciplinary system that removes the opportunity for
the organisms to negotiate their own peace. They will not learn to assess
whether their environment serves them. They will not be taught to look
at the walls of the enclosure and ask: is this good enough?

Everything that the conventional system teaches – literacy, numeracy,
factual knowledge, the ability to pass examinations – is a specialisation.
A useful specialisation. Often a necessary one. But a specialisation is
not an education. An education would prepare the organism for the full
range of its existence. The conventional system prepares the organism
for a narrow range of institutional demands and leaves the rest – the
body, the relationships, the meaning, the grief, the food, the shelter, the
capacity to assess one’s own life – to be figured out later, alone, without
guidance, often after the damage is done.

I think of this every morning when I walk them to school. I think
of the lion cub, and I think of how absurd it would be to remove a cub
from the pride, place it in a room with thirty other cubs of the same
age, and spend thirteen years lecturing it on the theory of hunting while
preventing it from practising. The cub would emerge unable to hunt,
anxious about assessment, dependent on the instructor, and profoundly
confused about its own nature. This is not an analogy. It is a description.
The analogy is that we recognise the absurdity when it applies to the
lion and fail to recognise it when it applies to our own children. We see
it in every species except our own.

The Design

CHAPTER 17 established the cluster – the group of roughly 150
as the design unit for human social life. The enrichment sits
inside the cluster. It is not a separate institution, not a building

the child is sent to and collected from, not a system administered by
strangers. It is the learning dimension of the community itself.

In the enriched cluster, the child learns the way every juvenile mam-
mal learns: by being present in the community where the competence
exists. The child who watches an adult garden is learning horticulture.
The child who sits with an elder during a difficult conversation is learn-
ing conflict resolution. The child who helps prepare food is learning
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nutrition, chemistry, manual dexterity, planning, and the social ritual
of shared meals. The child who is allowed to fail – to build a structure
that collapses, to plant a crop that dies, to attempt a repair that does not
work – is learning the tolerance of failure that the conventional school,
with its grades and its red marks, systematically destroys.

The adults in this model are not teachers in the conventional sense.
They are practitioners – people engaged in the real work of maintaining
the community’s life – who are also, by the nature of their presence
and their willingness to be observed, models. Collins, Brown, and
Newman’s cognitive apprenticeship framework provides the structure.
The practitioner makes their thinking visible. They coach. They scaffold.
They invite articulation and reflection. They send the young person
into exploration. The relationship is not institutional. It is personal.
The learner knows the practitioner. The practitioner knows the learner.
The trust is direct, maintained by proximity and mutual knowledge –
the same conditions that Chapter 11 identified as the foundation of all
functional social life.

Formal instruction has a place – a real and important one. Literacy,
numeracy, the foundations of scientific reasoning, the capacity to engage
with written knowledge – these are cognitive tools that participation
alone does not reliably transmit. The enrichment model does not reject
instruction. It rejects the idea that instruction is the primary mechanism
of learning. Instruction is one tool among many. In the enriched envi-
ronment, it sits alongside apprenticeship, play, exploration, observation,
and practice – each one appropriate to a different domain of competence,
each one available when the organism is ready for it. The Finnish model
gestures toward this: formal literacy instruction begins at seven, not five,
because the evidence shows that the organism’s neurology is not ready
before then. The Sudbury Valley model goes further: formal instruction
occurs when the learner requests it, on the learner’s schedule, in ser-
vice of the learner’s purpose. Both models produce literate, numerate,
functional adults. Neither model requires thirteen years of compliance.

Sugata Mitra’s Hole in the Wall experiments – the internet-connected
computers embedded in walls in New Delhi, Shivpuri, and Madantusi
between 1999 and 2004 – demonstrated something that the enrichment
framework predicts but that the conventional education system finds
difficult to absorb. Children, given access to a tool and the freedom
to use it, taught themselves and each other. The children in Kalkaji
were illiterate, had no prior computer experience, and spoke primarily
Hindi. Within days they were navigating English-language interfaces.
Within months they were browsing, emailing, and using search engines.
Mitra called it “minimally invasive education“ – a phrase that captures
the essential insight. The organism does not need to be instructed. It
needs access. The enrichment is not the lesson. The enrichment is the
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environment.

What Enrichment Is Not

A caution. Enrichment, in the zoo science literature, is carefully distin-
guished from entertainment. An animal that is given a novel toy, plays
with it for twenty minutes, and then ignores it has not been enriched. It
has been briefly distracted. Enrichment must provide opportunities for
the sustained expression of species-typical behaviour. It must be varied.
It must be challenging. It must be relevant to the organism’s biology.
A puzzle feeder that the animal solves in seconds is not enrichment.
A social environment that provides contact without the complexity of
genuine relationship is not enrichment. The criteria are specific: does
the intervention enable the organism to do what it evolved to do?

The same criteria apply to education. A curriculum that adds a
“mindfulness module“ has not enriched the environment. It has added a
forty-five-minute distraction to an otherwise barren schedule. A school
that installs a garden but uses it as a science lesson – with worksheets,
with assessment criteria, with the requirement that the child demon-
strate knowledge of photosynthesis in an examination – has not pro-
vided enrichment. It has colonised an enrichment opportunity with the
institutional logic of the classroom. The garden is enrichment when
the child grows food and eats it. The garden becomes a barren environ-
ment when the child grows food and writes an essay about it. Can you
feel the difference? One changes the organism. The other changes the
gradebook.

This distinction – between authentic practice and institutional simu-
lation of practice – is the fault line on which most educational reform
fails. The conventional system is extraordinarily good at absorbing
progressive ideas and converting them into compliance mechanisms.
Project-based learning becomes a graded project. Collaborative work
becomes a group assessment. “Student voice“ becomes a survey. “Self-
directed learning“ becomes a menu of pre-approved options. The in-
stitution takes the language of enrichment and applies it within the
architecture of impoverishment. The organism is told it is free while the
walls remain.

Real enrichment requires a structural change, not a curricular one.
It requires the removal of the architecture that produces the barren
environment: the age-segregation, the bell-regulated periods, the grade-
based assessment, the compliance-as-default operating assumption. It
requires trust – trust in the organism’s biology, trust in the learning
drives that two hundred thousand years of evolution have installed,
trust that the child who is given a rich environment and the freedom to
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explore it will learn what it needs to learn. This trust is the hardest thing
the institution is asked to provide, because the institution was built on
the opposite assumption: that the organism cannot be trusted, that left
to its own devices it will be idle, that learning must be imposed from
above, that the bell is necessary because without it the child would not
move.

The evidence says otherwise. Every study, every alternative model,
every cross-cultural observation says the same thing. The organism
wants to learn. It is built to learn. It will learn, voraciously and joyfully,
if the environment permits it. The barren environment does not permit
it. The enriched environment does. The difference is not resources. It is
not money. It is not teacher quality. It is architecture. It is design. It is the
decision to build the habitat around the animal rather than forcing the
animal into the habitat. This is the decision we can make. Not someday.
Now.

The Close

THE cluster provides habitat. Chapter 17 described its structure –
the group of 150, overlapping, networked, governed by rotation
and service rather than by election and power. The enrichment

provides learning – not as an institution separated from life, but as a
dimension of the life the cluster sustains. The child in the cluster does
not go to school. The child lives in a community where learning is
what happens when the environment is rich enough for the organism’s
biology to express itself. The child watches. The child plays. The child
participates. The child fails, and fails again, and adjusts, and tries, and
gradually becomes competent – not because someone taught it, but
because the habitat permitted it.

The cluster and the enrichment together describe the container and
the process. The habitat and the learning. But a container and a process
are not enough if the question of what the organism is becoming has no
answer. The habitat can be well-designed. The learning can be rich and
authentic. The child can emerge competent across all eight life areas.
And still, the question remains – the question that the Monk dimension
raises and that no amount of structural design can resolve by itself. The
organism needs to know what it is for. Not what it can do. What it is for.
What flourishing looks like in a species that knows it will die.

What does the flourishing animal look like?

The cluster provides the habitat. The enrichment provides the learning. But
the question the organism asks – in the dark, at three in the morning, when the
children are asleep and the competence is irrelevant – is the question that no
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environment can answer by design alone. Chapter 19 examines what it means
for this particular animal to flourish.





System Redesign

WHAT does a flourishing human look like?
Not a happy one. Happiness is a transient neurochemical state — a

pulse of dopamine, a surge of endorphin — that arrives and departs
like weather. No competent zookeeper designs an enclosure around
happiness. The question is not whether the animal is happy at the
moment of observation. The question is whether the organism, across
the full range of its behavioural repertoire, is exhibiting the signs that
its species exhibits when its environmental requirements are met. A
flourishing gorilla is not smiling. It is foraging, socialising, resting in
varied locations, engaging in play, grooming others, exploring novel
objects, sleeping through the night, and producing cortisol profiles
consistent with low chronic stress. A flourishing Humboldt penguin
is not performing joy. It is swimming, preening, vocalising within its
colony, breeding on schedule, maintaining pair bonds, and gaining
weight through winter. The flourishing animal is recognisable not by
any single behaviour but by the presence of the full range. Everything
the species is supposed to do, it is doing. Nothing essential is missing.

So what does the full range look like for us? We have, across the
preceding eighteen chapters, dismantled the enclosure piece by piece
— examined the food, the cages, the schools, the tokens, the coloured
boxes, the split, the scale problem, the clusters, the enrichment. We have
described what is broken and why it broke. We have established that the
breaking was not malicious but structural: good impulses that scaled
past the animal’s capacity. We have proposed clusters and enrichment
as design principles. Now comes the portrait. Not the animal in deficit.
Not the animal as a diagnostic case study in chronic environmental
mismatch. The animal as it looks when it works. Each of the eight
life areas, addressed. One by one. The specification for a flourishing
member of the species Homo sapiens.

I want to be careful here, because the portrait could easily become a
prescription — a list of rules, a wellness programme, a set of instructions
that converts the zoological framework into a self-help manual. That
is precisely what it must not become. A zookeeper designing a gorilla
habitat does not write a self-help book for the gorilla. The zookeeper
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designs the environment so that the animal, following its own impulses,
naturally engages in the behaviours its biology demands. The gorilla
does not need to be told to forage. It needs an environment that makes
foraging possible, rewarding, and varied. The distinction matters, and
it will carry through every section that follows. The flourishing human
is not a disciplined human. It is a human whose enclosure makes
flourishing the path of least resistance.

Can we hold that distinction in mind? Good. Because what follows is
not a programme. It is a species portrait.

The Vehicle

THE flourishing human eats food that matches its biology. This sen-
tence sounds obvious until you realise that it describes almost
nobody in the industrialised world. When was the last time you

ate a meal where every ingredient could be identified by species?
The species is an omnivore with a digestive system calibrated, across

roughly two million years of hominin evolution, to process whole foods
— fibrous plants, animal tissue, nuts, seeds, fruit, tubers — obtained
through foraging and pursuit. Daniel Lieberman at Harvard has docu-
mented in extensive detail the mismatch between this digestive system
and the modern food supply: the forty-fold increase in sugar consump-
tion since the eighteenth century, the introduction of refined grains that
strip the fibrous matrix the gut evolved to process, the seed oils and
emulsifiers that compromise intestinal permeability, the thermal process-
ing that generates advanced glycation end products and heterocyclic
amines in quantities the organism was never exposed to ancestrally. The
Tsimane of Bolivia — whose diet of wild game, fish, rice, plantain, and
foraged fruit represents the closest available analogue to ancestral pat-
terns — exhibit the lowest rates of coronary atherosclerosis ever recorded
in a human population, as Hillard Kaplan and colleagues documented in
The Lancet in 2017. The Kitava islanders of Papua New Guinea, studied
by Staffan Lindeberg, consume a diet of sixty-nine percent carbohydrate
— tubers, fruit, coconut — with virtually no processed food, and present
zero cardiovascular disease and zero acne in a population of twelve
hundred. The organism is not confused about what it needs to eat. Our
enclosure has made it nearly impossible to eat it.

The flourishing human’s diet is not a diet. It is an absence of in-
terference. The organism eats food that looks like food — that could
be identified by species, that has not been disassembled into molecu-
lar components and reassembled into a product. The details vary by
geography, by culture, by individual metabolism. The principle does
not vary: the food matches the digestive system. The Okinawan cente-
narian eating sweet potato, tofu, and bitter melon is not following the
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same menu as the Sardinian shepherd eating minestrone, flatbread, and
pecorino. Both are eating whole food, prepared simply, sourced locally,
consumed in company. The specifics differ. The pattern converges. It
always converges.

The flourishing human moves. Daily, outdoors, across varied terrain.
Not in a gym, not on a treadmill, not in a forty-five-minute exercise class
sandwiched between a commute and a screen. I say this as someone who
runs three times a week on a treadmill in a gym with fluorescent lighting
— doing precisely the right activity in precisely the wrong way. The
species is an endurance specialist — Lieberman’s “born runner“ — with
a musculoskeletal system calibrated to sustained, moderate-intensity
movement over uneven ground: walking, climbing, carrying, running.
Herman Pontzer at Duke University has studied the Hadza hunter-
gatherers of Tanzania, who walk an average of thirteen thousand to
nineteen thousand steps per day across savanna and woodland, and
found something remarkable: despite their vastly higher physical ac-
tivity levels, the Hadza burn approximately the same total calories per
day as sedentary Westerners. How is that possible? The body, Pontzer
argues, has a constrained total energy expenditure — it does not simply
burn more when it moves more. Instead, it reallocates. The energy
that a sedentary body spends on chronic inflammation, stress-hormone
cycling, and metabolic dysregulation is, in the active body, redirected to
immune function, tissue repair, and neural maintenance. Exercise does
not add energy expenditure. It changes what the energy is spent on. The
active body is not burning more fuel. It is burning it better.

The Sardinian shepherds in Dan Buettner’s Blue Zone research walk
an average of five miles per day up and down mountainous terrain —
not as exercise but as livelihood. The Okinawan centenarians garden.
The Nicoyans walk to visit neighbours. The Ikarians hike between
villages on a steep Aegean island with no flat roads. In none of these
populations is physical activity a separate category from daily life. The
movement is embedded. It happens because the enclosure is designed —
by geography, by economy, by culture — so that the organism cannot
avoid it. The flourishing human does not exercise. The flourishing
human lives in a way that makes exercise redundant as a concept. What
would it take to make our enclosures do the same?

The flourishing human sleeps with the sun. Not precisely — not
retiring at sunset and waking at dawn like a diurnal bird — but approxi-
mately. The circadian system of Homo sapiens is entrained to the solar
light-dark cycle through melanopsin-containing retinal ganglion cells
that signal the suprachiasmatic nucleus of the hypothalamus. Jerome
Siegel at UCLA has studied sleep in three pre-industrial societies — the
Hadza, the San of Namibia, and the Tsimane — and found that their
sleep occurs almost entirely during the dark period, with onset typically
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two to three hours after sunset and waking near dawn. They sleep six to
seven hours on average, less than the eight hours commonly prescribed
in industrial societies, but their sleep is uninterrupted, consolidated,
and aligned with their circadian biology. They do not experience what
Till Roenneberg at Ludwig Maximilian University calls “social jet lag“ —
the chronic misalignment between the body’s circadian clock and the
schedule imposed by work, school, and artificial light. Artificial light,
Roenneberg’s research demonstrates, delays circadian rhythmicity and
preferred sleep timing, producing a population that is, in physiological
terms, perpetually jet-lagged. We are all jet-lagged. Every one of us
reading this under artificial light, at an hour our biology would prefer
we were asleep. The flourishing human is not jet-lagged. The flourishing
human sleeps when the body says to sleep and wakes when the light
arrives.

The Cub

THE flourishing human plays without purpose. This requires expla-
nation, because play in our modern enclosure has been almost
entirely subordinated to function. Children play to develop mo-

tor skills, to learn social rules, to build resilience. Adults play to network,
to exercise, to decompress. The language of justification surrounds play
like scaffolding around a building — as though the activity requires
a reason beyond itself to be permitted. When did we start needing
permission to do nothing?

Peter Gray, an evolutionary psychologist at Boston College, has spent
decades documenting what happens when play is removed. Over the
past five decades in the United States, he writes, there has been a contin-
uous and enormous decline in children’s freedom to play or engage in
any activities independent of direct adult monitoring and control. The
decline correlates — not loosely but precisely, in timeline and magnitude
— with the rise in anxiety, depression, feelings of helplessness, and nar-
cissism among young people. Gray’s data are striking: emergency room
visits for self-harm in adolescents have risen in an apparently linear
manner that mirrors the decline in unstructured play. The mechanism,
Gray argues, is not mysterious. Play is the means by which the juvenile
mammal learns to direct its own behaviour — to negotiate with peers, to
take calibrated risks, to manage fear, to experience failure without catas-
trophe, to develop what Gray calls “internal locus of control.“ Remove
it, and the organism grows up unable to regulate its own emotional
states, because it was never given the chance to practise. We removed it.
We did this. Not maliciously — anxiously, protectively, with the best of
intentions — but we removed it, and the data show what happened.
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But Gray is describing children. The flourishing adult also plays —
and this is the dimension most completely evacuated from modern life.
Stuart Brown at the National Institute for Play has documented that
play deprivation in adult social mammals produces effects comparable
to sleep deprivation: cognitive rigidity, reduced creativity, social with-
drawal, increased aggression. The adult organism that never engages
in purposeless, intrinsically motivated, unstructured activity is not a
serious organism. It is an impoverished one. Play is the behaviour an
animal exhibits when its survival needs are met and it is safe enough
to do something for no reason at all. It is the signature behaviour of
security. A colony of rats in a well-designed habitat will play-wrestle,
chase, and tumble. Rats in an impoverished enclosure will not. The play
is not a luxury that appears after welfare is achieved. The play is the
evidence that welfare has been achieved. So here is a diagnostic question
you can ask yourself right now: when did you last do something for
absolutely no reason?

The flourishing human also rests without guilt. Not sleeps — that
belongs to the Vehicle. Rests. Sits in the sun without a podcast. Watches
the river without photographing it. Lies on the grass without a plan
for what comes next. Purposeless presence. The nervous system in its
parasympathetic mode — digest, repair, consolidate — not because the
organism has earned it through sufficient productivity but because the
organism, like every other organism on the planet, oscillates between
activation and rest as a basic feature of its biology. The guilt that attaches
to rest in our enclosure — the nagging sense that we should be doing
something, the inability to sit without reaching for the phone — is not a
character trait. It is a diagnostic signal. It tells you that the enclosure has
made purposeless presence feel dangerous. It tells you the animal does
not feel safe enough to stop. I feel it myself, writing this — the itch to
check, to optimise, to make the resting productive. The itch is not mine.
It is the enclosure’s.

The Herd Member

THE flourishing human knows approximately one hundred and
fifty people by name, history, and character. Not follows them.
Not has their contact details. Knows them. Knows that Maria’s

mother is unwell and that David changed careers last year and that the
woman at the bakery lost her husband in March and is doing better
now but is not yet herself. Knows them in the way that the members
of a hunter-gatherer band have always known each other: as complete
organisms, encountered repeatedly across time, in multiple contexts,
with a shared history that does not need to be narrated because both
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parties were there. How many people do you know like that? Not how
many could you name — how many could you describe?

Robin Dunbar’s research at Oxford predicts this number from the
neocortex ratio of the primate brain — the size of the neocortex relative
to the rest of the brain correlates, across primates, with the typical
size of the social group, and for Homo sapiens the predicted figure is
approximately one hundred and fifty. But the figure is not a ceiling. It is
structured. Within the one hundred and fifty, Dunbar identifies a series
of nested circles: an inner core of roughly five intimate relationships —
the people you would turn to in a crisis, the people whose death would
devastate you — surrounded by a sympathy group of about fifteen, a
band of about fifty, and the full community of one hundred and fifty.
Each layer requires a different investment of time and emotional energy
to maintain. Each layer serves a different function. The five provide
emotional security. The fifteen provide close support. The fifty provide
collaborative partnership. The one hundred and fifty provide identity
and belonging. The flourishing human has all four layers populated.
Not nominally — not as contacts in a phone, not as followers on a
platform — but as relationships maintained through repeated face-to-
face interaction, physical co-presence, and shared experience.

The flourishing human is touched. Daily. Physical contact — an arm
around a shoulder, a hand held, an embrace, the incidental touch of
bodies moving through shared space. The research on touch deprivation
is unequivocal. Janine Dutcher and colleagues have demonstrated that
physical contact activates the parasympathetic nervous system, releases
oxytocin, reduces cortisol, and measurably lowers perceived loneliness.
The absence of touch — what the clinical literature now calls “touch
starvation“ — is associated with elevated cortisol, suppressed immune
function, increased anxiety, and heightened risk of depression. The
organism requires physical contact not as an emotional preference but as
a physiological input, as essential to the immune and endocrine systems
as sunlight is to the circadian system. The flourishing human is not
merely connected socially. The flourishing human is held. And most
of us are not. Most of us live in enclosures where the closest we come
to touch on an average Tuesday is the accidental brush of a stranger’s
hand as we reach for the same railing on the train.

Robert Waldinger’s Harvard Study of Adult Development — the
longest study of human life ever conducted, running continuously since
1938 — has followed its participants from adolescence into old age and,
now, into the second generation. The finding that emerges above all
others, across eighty-seven years of data, is this: the quality of a person’s
relationships at age fifty is the single strongest predictor of their health
and happiness at age eighty. Stronger than cholesterol. Stronger than
social class. Stronger than genetics. Stronger than IQ. People who
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were most satisfied in their relationships at fifty were the healthiest at
eighty. People who were in unhappy relationships or who were isolated
experienced earlier memory decline, earlier physical decline, and shorter
lives. The mechanism, Waldinger proposes, is stress buffering: strong
relationships modulate the organism’s stress response, preventing the
chronic activation that degrades cardiovascular, immune, and neural
function over decades. The lonely organism is not merely sad. It is
inflamed. And we are, as a species in our current enclosure, running
an epidemic of inflammation that we keep treating with pills when the
prescription is people.

The flourishing human is never far from help. Not from a helpline,
not from an emergency service — though these matter — but from a
person who knows their name, who would notice their absence, who
would come if called. The deepest form of security is not financial or
institutional. It is social. It is the knowledge, felt in the body rather than
reasoned in the mind, that the herd is there.

The God

THE flourishing human creates. Regularly. The medium does not
matter.

A meal prepared from raw ingredients with attention to colour and
arrangement. A shed built in the garden from reclaimed timber. A
song sung to a child at bedtime — not performed, not recorded, just
sung. A sketch in a notebook. A wall painted. A garden planted. A
sentence written. The compulsion to make things — to take raw material
and shape it into something that did not exist before — is so deeply
embedded in the species that Ellen Dissanayake at the University of
Washington has argued it constitutes a biological drive, as fundamental
as grooming in other primates. Her term “artification“ — the human
tendency to make things special, to pattern and ornament and transform
the ordinary into something shaped by intention — appears in every
human culture ever documented, without exception. There is no known
human society that does not make art. There is no archaeological record
of a human settlement that does not contain decoration. The impulse
precedes writing, precedes agriculture, precedes civilisation. The cave
paintings at Lascaux and Chauvet are not the products of a culture that
had achieved enough material security to afford the luxury of art. They
are the products of organisms doing what organisms of this species do.
We painted on cave walls before we planted crops. What does that tell
us about what the animal actually needs?

The WHO published a scoping review in 2019, authored by Daisy
Fancourt and Saoirse Finn, examining the evidence base for arts and
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health across more than thirty-five hundred studies. The findings were
consistent across domains: engagement in creative activities was associ-
ated with reduced incidence of depression, improved immune function,
reduced chronic pain perception, enhanced cognitive function in elderly
populations, and lower mortality risk. The mechanisms are multiple —
creative activity induces flow states, provides social interaction, gener-
ates a sense of competence and identity, and activates reward pathways
in the ventral striatum. But the zoological point is simpler than the
mechanisms: the organism that creates is exhibiting species-typical be-
haviour. The organism that does not create is missing a dimension. It is
the gorilla that has stopped using the enrichment objects. The keepers
notice. The keepers always notice. Except for our species, where nobody
is keeping.

The God dimension is not about talent. It is not about quality. It is
not about whether the thing created is good by any external standard.
It is about the act of shaping. The flourishing human shapes the world
around it — kneads the bread, arranges the flowers, writes the letter,
paints the wall — because that is what a fiction-generating primate
does. It makes. When it stops making, something has gone wrong. And
something, for most of us, has gone wrong. We consume. We scroll. We
watch other people make things on screens. But the hands are idle, and
the hands were not meant to be idle.

The Slave

THE flourishing human is secure.
I use the word “slave“ for this dimension — as I explained in Chapter

1 — not because the flourishing human is enslaved but because this
is the dimension that, when unmet, produces slavery in its modern
forms: economic coercion, housing insecurity, food dependence on
employment, healthcare contingent on compliance. The slave dimension
is the foundation. If it is not met, nothing above it functions properly. A
person who does not know where they will sleep next month cannot play.
A person whose food supply depends on performing labour they find
meaningless cannot create freely. A person whose healthcare disappears
if they lose their job is not free to leave the job. The organism’s higher
capacities are built on a substrate of material security, and when that
substrate is unstable, the organism allocates its resources to survival
rather than flourishing. This is not a personality trait. It is triage. And
how many of us are living in triage right now, calling it ambition?

The flourishing human has shelter that cannot be taken. Not owned,
necessarily — the mechanism matters less than the security. The organ-
ism has a place it returns to that is stable, warm, dry, and its own. The
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research on housing instability is devastating in its consistency: eviction
predicts depression, anxiety, emergency room visits for mental health
crises, job loss, and — in a feedback loop that any systems engineer
would recognise — further housing instability. Matthew Desmond’s
ethnographic research in Milwaukee, published as Evicted in 2016, docu-
mented in meticulous detail that eviction is not merely a consequence of
poverty but a cause of it — a destabilising event that cascades through
every other dimension of the organism’s life. The flourishing human
does not fear eviction. The concept does not exist in the organism’s expe-
riential landscape, any more than it exists in the experiential landscape
of a wolf in a stable territory. Shelter is given. It is not earned.

The flourishing human has food that is not dependent on employ-
ment. This does not mean that the organism does not work — it almost
certainly does, because the drives toward mastery, service, and creativ-
ity demand activity. It means that the base nutritional requirement is
guaranteed independently of economic participation. The organism eats
because it is a living thing, not because it has produced sufficient value
to merit eating. Every zoo on the planet operates on this principle for
every species in its care. The suggestion that it might apply to Homo
sapiens produces, in most political contexts, outrage. The outrage is
itself a diagnostic signal. It tells you how deeply the enclosure has
embedded the belief that survival must be earned — a belief that no zo-
ologist would apply to any other animal and that no ethical framework,
examined carefully, can justify for this one. We feed every animal in our
care. Except ourselves.

The flourishing human has healthcare that is not dependent on in-
come. The body breaks. It has always broken. The organism requires
maintenance — repair of tissue, management of infection, regulation
of systems that fall out of calibration — as a feature of being a biolog-
ical entity in a physical world. Conditioning this maintenance on the
organism’s economic productivity is, from a zoological perspective, in-
coherent. It is the equivalent of providing veterinary care only to the
animals that perform well in the visitor show. We recognise the absur-
dity when it is stated this way. We do not recognise it when it applies to
us, because we are in the water. We are always in the water.

The Master

THE flourishing human is improving at something.
Not everything. Not frantically, not competitively, not in the service

of career advancement or social status. But somewhere in the organism’s
week there is an activity at which it is perceptibly better than it was last
month. A language being learned. A craft being refined. A physical
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skill deepening. A musical instrument yielding, gradually, to the hands
that practise it. Do you have one? Something you are measurably better
at than you were in January? Mihaly Csikszentmihalyi’s research on
flow states at the University of Chicago demonstrated that the deepest
reported satisfaction in human subjects occurred not during leisure but
during periods of concentrated skill application against appropriately
calibrated challenges — challenges difficult enough to demand full
engagement but not so difficult as to produce anxiety. The balance
point between skill and challenge is the flow channel, and within it the
organism reports losing track of time, losing self-consciousness, and
experiencing what Csikszentmihalyi described as “optimal experience.“
The mechanism accounts for sixty-two percent of the total effect of skill-
challenge balance on enjoyment, mediated by attentional involvement.
The organism in flow is not working. It is not playing. It is doing the
thing it evolved to do: getting better at something that matters to it.

The mastery dimension is distinct from the God dimension, and the
distinction matters. The God creates. The Master improves. One can
create without mastery — a child’s finger painting, a first attempt at a
poem, a meal that does not quite work but was made with care. One
can master without creating — perfecting a serve in tennis, learning to
tie surgical knots, memorising the streets of a city. Both dimensions are
necessary. The organism that creates without ever improving grows
frustrated. The organism that improves without ever creating grows me-
chanical. The flourishing human does both — but the Master dimension
has its own specific character, and its own specific consequences when
absent.

The organism that is not growing is declining. This is not a moti-
vational platitude. It is a neurological observation. The adult brain
maintains its synaptic architecture through use — the principle of “use
it or lose it“ is not a metaphor but a description of synaptic pruning,
the process by which neural connections that are not regularly acti-
vated are dismantled and their resources reallocated. Yaakov Stern
at Columbia University has documented that cognitive reserve — the
brain’s resilience against age-related decline — is built through sus-
tained engagement in cognitively demanding activities. The organism
that challenges itself maintains its neural infrastructure. The organism
that does not begins, gradually, to lose it. Learning is not a phase of life.
It is a maintenance activity, as continuous and essential as breathing.
Our brains do not stop needing challenge any more than our lungs stop
needing air. The flourishing human never stops learning, not because
learning is virtuous but because the brain that stops learning starts to
disassemble.
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The Monk

THE flourishing human has a reason.
Not a reason to be happy. Not a reason to be productive. A reason

to exist. A narrative — however simple, however private, however
resistant to articulation — within which the organism’s daily activities
acquire significance. The flourishing human can answer, if asked, the
question “why am I here¿‘ The answer need not be grand. It can be:
because my children need me. Because this garden won’t tend itself.
Because I am the only person in this village who knows how to fix a
roof, and roofs need fixing. Because I want to understand how rivers
work. Because someone has to remember the old songs. The scale of
the purpose is irrelevant. Its presence is everything. Can you answer it?
Right now, without thinking too long — why are you here?

Viktor Frankl survived Auschwitz, Dachau, and two other concen-
tration camps, and the book he wrote afterward — Man’s Search for
Meaning, published in 1946 — contains an observation that has not been
improved upon in the eighty years since. Frankl, quoting Nietzsche,
wrote: “He who has a why to live for can bear with almost any how.“
The line originates in Nietzsche’s Twilight of the Idols, published in 1889,
but Frankl gave it empirical weight. He observed, in the camps, that the
prisoners who survived longest were not necessarily the strongest or
the youngest. They were the ones who maintained a sense of purpose
— a manuscript to complete, a child to reunite with, a piece of work
left unfinished. The purpose gave the organism a reason to endure
the unendurable. Without it, Frankl observed, even mild deprivation
produced collapse. The organism that cannot answer “why“ finds “how“
unbearable.

This is the dimension that explains a paradox our modern enclosure
cannot account for: why wealthy nations have high suicide rates. South
Korea, one of the most economically successful nations on earth — GDP
per capita exceeding thirty-five thousand dollars, life expectancy above
eighty-three years, world-class healthcare infrastructure — has consis-
tently maintained one of the highest suicide rates in the OECD. The
phenomenon is not limited to Korea. The WHO data show that the
association between economic uncertainty and suicide is strongest in
high-income countries — the nations that have, by material measures,
solved the Slave dimension most effectively. The organism has shelter,
food, healthcare. It has no reason. The rapid industrialisation that pro-
duced Korea’s economic miracle also dissolved the social structures —
extended family, village community, Confucian care networks — that
previously provided meaning. Single-person households became the
most common household type. The fertility rate collapsed toward one.
The organism was materially secure and existentially adrift, and the data
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record what happened. Is there a clearer indictment of the assumption
that material provision equals welfare?

The Nun Study, conducted by Deborah Danner, David Snowdon,
and Wallace Friesen at the University of Kentucky, provides perhaps
the most elegant evidence for the power of the Monk dimension. The
researchers analysed handwritten autobiographies composed by one
hundred and eighty Catholic nuns at a mean age of twenty-two, and
then tracked those same women through to their deaths. Nuns are, from
a research perspective, a gift: they share diet, housing, reproductive
history, income, and daily routine, eliminating most of the confounding
variables that plague longevity studies. The finding was stark. Positive
emotional content in those early autobiographies — written six decades
before the outcome was measured — predicted survival between the
ages of seventy-five and ninety-five. The nuns in the highest quartile of
positive emotional expression lived, on average, nearly a decade longer
than those in the lowest. A 2.5-fold difference in mortality risk, predicted
by how a twenty-two-year-old described her life in a few handwritten
paragraphs. The nuns who lived longest were not the ones who were
happiest in any superficial sense. They were the ones whose writing
conveyed engagement, meaning, gratitude, and purpose. They were the
ones who, at twenty-two, already had a reason.

Frankl’s observation inverts the modern assumption that comfort
produces wellbeing. It does not. Meaning produces wellbeing, and
in its absence, comfort becomes a trap — a padded cell with room
service. The organism with every material need met and no purpose
experiences its comfort as a kind of suffocation — the Sunday afternoon
when everything is fine and nothing matters, the retirement that was
supposed to be freedom and turns out to be emptiness, the wealthy
suburb where the medicine cabinets are full and the conversations are
hollow. I suspect you recognise this feeling. I know I do. The Monk
dimension cannot be provided by the enclosure in the way that shelter
and food can be provided. It must be found — but the enclosure can be
designed so that finding it is easier or harder, and our modern enclosure,
with its emphasis on material provision and its systematic erosion of
community, ritual, intergenerational purpose, and connection to place,
has made it extraordinarily hard.

The Zookeeper

THE flourishing human knows the enclosure is designed.
This is the eighth dimension, the meta-dimension, and it is the one

that separates the framework from every wellness model that precedes
it. The Vehicle, the Cub, the Herd Member, the God, the Slave, the
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Master, the Monk — these seven describe what the organism needs. The
Zookeeper describes the capacity to see that the organism has needs,
that those needs are or are not being met, and that the environment sur-
rounding the organism is not natural, not inevitable, and not permanent.
It is designed. It can be redesigned. This is, in a sense, what this entire
book has been — an attempt to help us see the water.

The flourishing human sees the water.
The fish in David Foster Wallace’s parable does not know it is in water

because the water is everything — omnipresent, invisible, assumed. The
Zookeeper dimension is the capacity to step outside the assumption.
Not permanently — the organism remains in the enclosure, as I remain
in mine, as you remain in yours. But with awareness. With the ability to
look at one’s own life and ask: which dimensions are working? Which
are not? Is the exhaustion I feel a personal failing or a Vehicle deficit —
too little sleep, too little movement, too much processed food? Is the
loneliness I feel a character flaw or a Herd Member deficit — too few
deep connections, too little physical contact, too much screen-mediated
interaction? Is the flatness I feel a mental illness or a God deficit —
months since I last made something with my hands? Is the dread I feel
on Sunday evenings a problem with my attitude or a Master deficit
— nothing in my working week that challenges me at the edge of my
competence?

The Zookeeper dimension is not optimism. It is not self-help. It
is diagnosis. It is the capacity to distinguish between “something is
wrong with me“ and “something is wrong with my enclosure.“ This
distinction is, I would argue, the single most important cognitive shift
available to a member of our species, because it redirects the organism’s
energy from self-blame to environmental assessment — from “why can’t
I cope¿‘ to “what is missing¿‘ The question changes everything, because
“what is missing¿‘ has answers. Specific, identifiable, actionable answers.
Not “try harder.“ Not “be more grateful.“ Not “have you considered
medication¿‘ But: you have not been touched by another human in three
weeks. Your sleep is misaligned by ninety minutes. You have not made
anything since October. You cannot name fifteen people who would
notice if you disappeared. These are not diagnoses of pathology. They
are descriptions of an environment. And environments can be changed.

The Convergence

IN 2004, Dan Buettner, working with demographers Gianni Pes and
Michel Poulain and with funding from the National Geographic
Society, identified five regions of the world where populations

reach age one hundred at rates up to ten times higher than the United
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States. He called them Blue Zones: Okinawa in Japan, the Barbagia
region of Sardinia in Italy, the Nicoya Peninsula of Costa Rica, the island
of Ikaria in Greece, and Loma Linda in California — specifically, the
Seventh-day Adventist community there. The populations differ in
almost every superficial respect. Different continents. Different climates.
Different cuisines. Different religions. Different languages. Different
histories. What they share, when the demographers and anthropologists
catalogued the common features, is not a diet or a lifestyle or a belief
system. What they share is a pattern. And the pattern, when mapped
against the eight life areas, is the flourishing animal. It is us, doing what
we were always supposed to do.

The Vehicle: every Blue Zone population eats a predominantly whole-
food, plant-slant diet — roughly ninety-five percent plant-based in most
cases — with minimal processed food, moderate caloric intake, and
the Okinawan practice of hara hachi bu, the Confucian reminder to stop
eating at eighty percent full. Physical activity is embedded in daily life:
Sardinian shepherds walk five mountainous miles per day; Nicoyans
walk to neighbours; Ikarians navigate an island with no flat roads. Sleep
is not medicated. Movement is not scheduled. Food is not a problem to
be solved.

The Cub: the populations rest. Ikarians nap in the afternoon — a
practice so culturally embedded that shops close and the village goes
quiet. Okinawans sit in gardens. Adventists observe a twenty-four-hour
Sabbath each week — a day of rest, worship, and nature that functions
as an institutional guarantee of purposeless time. Play, socialisation, and
unstructured activity are the default mode, not the exception. Imagine
that — an entire culture that treats rest as a right rather than a reward.

The Herd Member: social integration is not a feature of Blue Zone life.
It is the infrastructure. Okinawans form moai — social support groups,
typically of five to ten members, that are established in childhood and
maintained for life. The moai meet regularly, pool resources, provide
emotional and financial support, and — critically — create a structure
of mutual accountability and belonging that persists across decades.
Sardinian centenarians are surrounded by family. Nicoyans maintain
multi-generational households. Ikarians socialise daily in the village
square. Loma Linda Adventists worship together, eat together, and
organise community life around the church. In no Blue Zone is the
organism alone. The loneliness that saturates our enclosure is simply
absent from theirs.

The God: the populations create. They cook elaborate meals from
scratch. They tend gardens. They build. They sing. The creative act is
not separated from daily life into a category called “art.“ It is daily life.
The meal is the art. The garden is the art. The song at the table is the art.

The Slave: security is communal, not individual. In every Blue Zone,
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the organism’s material needs are underwritten by the group. The Oki-
nawan moai pools financial resources. The Sardinian family provides
housing across generations. The Adventist church community provides
a safety net. Nowhere does the organism face its material vulnerability
alone, and nowhere is survival contingent on individual economic per-
formance in a market. The organism’s security rests on the herd, not the
payslip.

The Master: the populations remain engaged in skilled activity through-
out life. The Sardinian shepherd is still shepherding at ninety. The
Okinawan gardener is still gardening at one hundred and two. There is
no concept of retirement in the Okinawan language — the word does
not exist, because the concept does not exist. The organism continues to
apply skill against challenge until the body stops. Flow is not a weekend
luxury. It is Monday morning.

The Monk: purpose. The Okinawan word is ikigai — the reason
for which you wake up in the morning. Research on Okinawan men
has shown that having ikigai is associated with a seventy-two percent
decrease in stroke risk, a forty-four percent decrease in cardiovascular
disease, and a thirty-eight percent reduction in other causes of death.
Seventy-two percent. Just from having a reason to get out of bed. The
Nicoyans have plan de vida — a life plan, a reason. The Adventists have
faith. The Sardinian shepherds have family and flock. In every case, the
organism has an answer to “why am I here¿‘ The answer is not abstract.
It is embodied in daily activity — the garden that needs tending, the
grandchild that needs feeding, the prayer that needs saying, the animal
that needs moving to higher pasture.

The Zookeeper: the Blue Zone populations do not, as far as I know,
conceptualise their environments as designed habitats. They do not use
the language of enclosure assessment. But they inhabit environments in
which the design is visible in a way that it is not in our modern industrial
enclosure. The Ikarian knows that the village is the village — that it
was built by specific people, for specific reasons, and that it functions
in specific ways. The Adventist knows that the Sabbath is a designed
intervention — a deliberate pause inserted into the week to protect the
organism from its own industriousness. The awareness of design is
embedded in the culture, even if it is not expressed in zoological terms.

The convergence is the point. Five populations. Five continents. Five
entirely different cultural histories. And the same eight dimensions, met.
Not perfectly — these are human communities, with all the imperfection
that implies. But met. The animal, in each case, is doing what the
animal is supposed to do. And the animal, in each case, lives longer,
healthier, and — by every available measure — better than the animal
in the industrial enclosure. What more evidence do we need?
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The Circular Animal

THERE is one more feature of the Blue Zone populations that does
not map neatly onto any single life area but runs beneath all of
them, and it concerns how the organism experiences time.

In our modern industrial enclosure, time is linear. It moves in one
direction — forward — and the organism moves with it. The past is
behind, the future is ahead, and the present is a narrow point that the
organism occupies briefly before it becomes the past. The linear model
produces several consequences that are so familiar they are invisible.
Youth is valued because it is ahead on the line — it has more future. Age
is devalued because it is behind — it has more past and less future. The
elderly are not repositories of accumulated wisdom but obsolete models,
superseded by newer versions. Retirement is not a phase of continued
contribution but a removal from the productive line. The organism’s
value is a function of its position on the timeline: near the beginning,
potential; in the middle, productive; at the end, spent. Does that sound
like a welfare framework? Or does it sound like a conveyor belt?

Indigenous cultures — across continents, across millennia, across
wildly different environmental contexts — have consistently conceptu-
alised time differently. The Aboriginal Australian concept of the Dream-
ing — or, more accurately, the Everywhen — does not locate creation
in the past. It locates creation in an ongoing, ever-present dimension
that underlies and coexists with the present moment. Deborah Bird
Rose, an anthropologist who worked with Aboriginal communities in
the Northern Territory, documented that for the people she lived with,
“the past is not past“ — it is present, embedded in the land, activated
by ceremony, carried in the body. Time, in this framework, is not a
line. It is a circle — or more precisely, a spiral, in which the organism
returns to the same themes, the same places, the same stories, but at
different points of understanding. The elder is not at the end of a line.
The elder is further around the spiral — carrying more of the story,
having returned to the same questions more times, holding more of the
community’s experience within them. The elder is not obsolete. The
elder is concentrated.

The Okinawan centenarians are not marginal figures in their com-
munities. They are central. They are consulted, visited, cared for, and
listened to — not out of obligation but because the culture recognises
that what the organism has accumulated across a century of experience
is not redundant. It is essential. The moai does not disband when its
members age. It deepens. The grandmother does not move to a facility.
She remains in the household, at the centre of its daily life, transmitting
knowledge, maintaining relationships, embodying continuity. Our lin-
ear model produces what we call “the elderly care crisis“ — a rapidly
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growing population of old people whom the productive middle has no
use for and no mechanism to integrate. The circular model produces
centenarians with purpose. Which model sounds like it was designed
for the animal?

The distinction is not cultural decoration. It has measurable con-
sequences. The Nun Study, described earlier, demonstrated that the
emotional and cognitive orientation established in early life predicted
survival six decades later. The nuns who lived longest were not those
who were young — youth had long since passed for all of them. They
were those who, at twenty-two, had already established a relationship
with meaning that their later years would deepen rather than exhaust.
Their experience of time was not linear — not a countdown to the end —
but accumulative. Everything they had lived through became part of
what they were. Nothing was wasted. Nothing expired.

The Harvard Study of Adult Development found the same pattern
from the opposite direction. The strongest predictor of health at eighty
was not any measure of material success or physical health at fifty. It was
the quality of relationships at fifty — relationships that, by definition,
had been built across decades, through shared experience, through
the circular return to the same people, the same questions, the same
rituals of daily life. The organism that invests in relationships at fifty is
investing in something that will return to it at eighty. The investment
is not linear — it does not accumulate interest in a bank. It is circular
— it deepens through repetition, through return, through the spiral of
shared time.

The flourishing human, I am suggesting, experiences time as some-
thing closer to what the indigenous cultures describe than to what the
industrial enclosure assumes. Not because the industrial enclosure is
wrong about physics — time does move in one direction; entropy does
increase — but because the organism is not a physics experiment. The
organism is a biological entity that encodes experience in its tissues, its
neural architecture, its immune memory, its microbiome, its relational
patterns. Everything that has ever happened to the organism is, in a
biological sense, still happening — still shaping the immune response,
still influencing the stress-hormone profile, still present in the synaptic
weights that determine how the organism perceives the world. The elder
is not someone who was once useful and is now expired. The elder is
the organism in its most complete state — carrying the most experience,
the most relational depth, the most accumulated understanding of what
the enclosure is and how to navigate it. A species that treats its elders as
waste is not merely cruel. It is discarding its own memory. It is tearing
out the final chapters of a book and wondering why the story makes no
sense.
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The Portrait

I want to draw the portrait together, because the pieces risk remaining
pieces unless they are seen as a whole.

The flourishing human wakes with the light. It sleeps well because
its circadian system is aligned with the solar cycle, because it moved
its body enough during the day to generate genuine physical fatigue,
because its gut is not inflamed by food its digestive system cannot
process. It eats food that looks like food — whole, varied, identifiable by
species — and it eats in company, around a table, with conversation. It
moves through its day on its feet, outdoors, across terrain that engages
the two hundred thousand nerve endings in each sole. The Vehicle is
maintained not through discipline but through design — the enclosure
makes the right inputs easy and the wrong inputs difficult.

It plays. It rests. It has time in its day that belongs to nothing — no
appointment, no output, no justification required. The afternoon con-
tains a nap, or a walk with no destination, or an hour in the garden with
dirt under the fingernails. The Cub dimension is not earned through
productivity. It is the default state into which the organism returns when
there is nothing it must do.

It is known. Deeply, specifically, by name and history and character,
by people who would notice if it did not appear. It touches and is
touched. It argues and reconciles. It knows the texture of its community
— who is struggling, who is thriving, who needs help, who can provide it.
The Herd is not a network. It is a web of mutual knowledge maintained
through physical co-presence across time.

It makes things. Daily. The meal, the song, the repaired fence, the
letter to a friend. The God dimension is not a studio practice. It is the
constant, low-level shaping of the world by an organism that cannot
stop shaping.

It is secure. Shelter, food, healthcare — the substrates of biological
existence — are guaranteed. Not earned, not contingent, not dependent
on the organism’s market value. Given. The Slave dimension is settled,
and because it is settled, the organism’s energy flows upward into the
dimensions that make life worth living rather than downward into the
dimensions that keep life going.

It is improving. At something, somewhere. The hands are learning.
The mind is stretching. The flow state arrives regularly because the
organism is engaged at the edge of its competence, where the challenge
is real and the skill is growing. The Master dimension keeps the neural
architecture alive — not through cognitive training programmes but
through the simple fact that the organism has not stopped challenging
itself.

It has a reason. Not a grand one, necessarily. A garden. A grandchild.
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A craft. A question. Something that makes Tuesday morning worth
reaching. The Monk dimension is the thread that connects the days into
a narrative, and the narrative is what gives the organism the capacity to
endure difficulty without collapse.

And it knows. It knows the enclosure is designed. It knows the water
is there. It can see which dimensions are working and which are not, and
it can direct its attention — and the attention of its cluster, its community
— toward the dimension that needs repair. The Zookeeper dimension is
the one that makes all the others legible. Without it, the organism suffers
and calls the suffering normal. With it, the organism suffers and knows
what to fix.

That is the portrait. Not of some idealised human in an imaginary
village. Of us. Of what we look like when the enclosure works.

It is not a fantasy. Every feature of it has been observed, documented,
and measured in existing human populations — populations that are
not utopian, not perfect, not exempt from conflict or illness or loss, but
that exhibit, across the full range of the species’ behavioural repertoire,
the signs of an organism whose environmental requirements are being
met. They are the longest-lived populations on earth. They are the
healthiest. They are, by every metric that does not reduce to GDP,
the most functional. And they are not doing anything extraordinary.
They are doing what the animal was always supposed to do, in an
environment that lets it.

The objection arrives on schedule: this is naive. The world has eight
billion people. You cannot run a modern economy on the Blue Zone
model. Industrial civilisation requires specialisation, urbanisation, scale.
The clusters described in Chapter 17 are not Okinawan villages. The
enrichment described in Chapter 18 is not a Sardinian shepherd’s life.
The modern world is the modern world, and the portrait you have
drawn is a pastoral fantasy.

The objection is half right. The world is not Okinawa. But the ob-
jection assumes that the modern enclosure’s design is fixed — that the
way things are is the way things must be. This is the water talking. The
water always says: I am inevitable. I have always been here. There is no
alternative. And the organism, swimming in it, agrees — because the
organism has never seen dry land. But we have seen dry land now. We
have spent eighteen chapters looking at it. We know what it looks like.
The question is no longer whether the animal can flourish. The question
is whether we will design for it.

The Blue Zones are not models to be copied. They are evidence
that the animal works when the environment works. They are proof
of concept. They demonstrate that the eight dimensions, when met —
imperfectly, locally, through the ordinary mechanisms of culture and
geography and shared life — produce an organism that does not merely
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survive to one hundred but arrives there with its mind intact, its relation-
ships deep, its body functional, and its sense of purpose undiminished.
They are not utopias. They are habitats. Well-designed ones.

The task — the task of this book, and the task that remains after it is
closed — is not to recreate Okinawa. It is to understand what Okinawa
understood, and to design with that understanding. To start from the
animal. To build the habitat around its biology, not the other way round.
Not by tearing down what exists — the good impulses remain, the
infrastructure is real, the systems that scaled badly still contain the
original insight that made them work at village scale. But by adjusting.
By knowing the animal. By seeing the water. We can see it now. That is
not nothing. That is, in fact, everything.

There is one more dimension. Not a ninth life area — eight is suffi-
cient, and the framework does not expand to accommodate what follows.
But there is a condition that every zookeeper monitors, that every vet-
erinarian assesses, that every welfare protocol includes, and that every
human system — every economy, every government, every religion,
every philosophy of the good life — pretends is not there. It is the
condition that makes all other conditions urgent. It is the reason the
flourishing matters, the reason the portrait is not academic, the reason
the animal cannot wait for the enclosure to be redesigned gradually, in
committee, over decades.

It is the subject of the next chapter. And you already know what it is.



The Zookeeper’s Manual

IN a zoo in Copenhagen, on the morning of 9 February 2014, a healthy
eighteen-month-old giraffe named Marius was shot with a captive
bolt pistol, publicly dissected in front of visitors including chil-

dren, and fed to the lions. The zoo’s scientific director, Bengt Holst,
explained the decision calmly: Marius’s genes were overrepresented
in the European breeding programme. Keeping him alive would have
compromised the genetic diversity of the captive population. The zoo
had considered contraception, transfer, and release, and concluded that
none were viable. The animal was healthy. The animal was young. The
animal was killed because the institution that housed it had made a
rational assessment of his life within the larger system, and concluded
that his death served the population better than his continued existence.

The international response was extraordinary. Over twenty thousand
people signed a petition to save Marius. Death threats were sent to the
zoo’s staff. The story dominated news cycles across Europe and North
America. Commentators used words like “murder,“ “barbarism,“ and
“atrocity.“ A Yorkshire wildlife park offered to take Marius. A private
donor offered to buy him. The emotional register was not grief – it was
outrage. The killing of a healthy animal was experienced, by millions
of people who had never met the animal, as a moral violation of the
deepest kind.

The Copenhagen Zoo’s position was consistent with the ethical frame-
work of the European Association of Zoos and Aquaria. Holst pointed
out that the zoo euthanised between twenty and thirty animals per year
as part of population management – a practice shared by virtually every
accredited zoo in Europe. The difference with Marius was not the act
but the visibility. The public had watched. The children had watched.
The death had not been hidden in a back room, processed by profession-
als, rendered invisible by institutional architecture. It had occurred in
daylight, in front of the species that finds death most intolerable.

Why? Why this species, specifically? A vulture circles death without
distress. A hyena dismembers a carcass and carries on. Even our closest
relatives – chimpanzees who exhibit what looks remarkably like grief –
do not appear to carry death forward in time, do not appear to lie awake
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anticipating the death that has not yet arrived. What is it about the
human animal that makes the sight of a dead giraffe in Copenhagen an
international emergency?

Homo sapiens is, as far as the evidence permits us to say, the only
species on the planet with documented awareness of its own mortality.
Other species avoid threats. Other species grieve – elephants return to
the bones of their dead, cetaceans carry deceased calves for days, corvids
hold what appear to be vigils over fallen members. But the anticipatory
knowledge that the self will cease – that I, specifically, will die, and
that this death is certain and irreversible – appears to be unique to the
human animal. The clinical psychologist and Pulitzer Prize-winning
author Ernest Becker argued in The Denial of Death in 1973 that this
awareness is the central problem of human existence, and that most of
what passes for culture, religion, heroism, and neurosis is an elaborate,
species-wide defence mechanism against the terror it produces.

The Terror

BECKER’S argument was not metaphorical. He proposed, drawing
on the existential philosophy of Kierkegaard and the psychoan-
alytic work of Otto Rank, that the human organism exists in a

state of perpetual contradiction: it is an animal that knows it is an ani-
mal, a body that knows the body will rot, a self-aware being housed in a
vehicle that is decaying in real time. This contradiction – between the
symbolic self that feels infinite and the physical body that is obviously
finite – produces what Becker called “terror,“ and the management of
that terror is, in his analysis, the hidden engine of human civilisation.

The empirical programme that tested Becker’s thesis began in 1986,
when three social psychologists – Sheldon Solomon, Jeff Greenberg, and
Tom Pyszczynski – developed Terror Management Theory and began
subjecting it to controlled experiment. The methodology was simple
and remarkably consistent: remind one group of participants of their
mortality (through questionnaires about death, exposure to images of
corpses, or proximity to funeral homes) and compare their subsequent
behaviour to a control group not so reminded. The results, replicated
across more than five hundred studies in over thirty countries, constitute
one of the most robust findings in experimental social psychology.

When reminded of death, humans become measurably more nation-
alistic, more punitive toward moral transgressors, more hostile toward
outgroups, more committed to their cultural worldview, and more ag-
gressive in defending their self-esteem. The effects are not large in any
single study, but they are remarkably consistent. Mortality salience – the
technical term for awareness of death – does not produce contemplation,
wisdom, or compassion in the laboratory. It produces defensiveness.
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The organism, confronted with its finitude, does not open. It contracts.
The specific experiments are worth examining, because they reveal

something precise about the machinery. In one of the earliest and most
cited studies, Rosenblatt and colleagues at the University of Arizona in
1989 asked municipal court judges to set bail for an alleged prostitute.
Half the judges had first completed a questionnaire asking them to
describe what would happen to their bodies when they died. The control
group had not. The mortality-salient judges set bail at an average of $455.
The control group set it at $50. The judges who had been reminded of
death did not simply become slightly more punitive. They became nine
times more punitive. The same individual, with the same legal training,
the same case file, the same defendant – but with death hovering at
the edge of consciousness – dispensed a qualitatively different kind of
justice. Not justice at all, really. Something closer to fortification.

Greenberg, Solomon, and Pyszczynski found the pattern everywhere
they looked. In a 1994 study, participants primed with mortality salience
showed significantly increased preference for charismatic political can-
didates who championed national greatness – and decreased preference
for relationship-oriented leaders who emphasised compromise. After
the reminder of death, the organism does not want a thoughtful nego-
tiator. It wants a strongman. It wants a wall. This finding alone should
sit in the briefing folder of every political analyst who has ever won-
dered why authoritarian leaders surge in popularity during periods of
collective threat. The answer has been in the social psychology literature
for three decades: threaten the animal with its own finitude, and it will
trade freedom for the feeling of permanence.

The effects extend to consumer behaviour. In a study by Mandel and
Heine at the University of British Columbia in 1999, mortality salience
increased participants’ preference for high-status goods – luxury cars,
designer clothing, expensive watches. The researchers termed this “the
terror of insignificance“: the organism, reminded that it will die, reaches
for objects that signal lasting value, social permanence, a self that matters.
We respond to the reminder of our own death not with contemplation
but with consumption. The shopping mall, in this light, is not merely
a commercial space. It is a mausoleum in reverse – a place where the
organism accumulates material proof that it is still here, still relevant,
still permanent enough to own things. The storage unit industry in the
United States generates $39 billion in annual revenue. What are we
storing? What are we keeping against the possibility of not being?

In yet another line of research, Arndt, Solomon, Kasser, and Shel-
don published findings in 2004 in the Journal of Personality and Social
Psychology showing that mortality salience increased materialism and
decreased interest in intrinsic goals like personal growth and commu-
nity contribution. The organism that is reminded of death does not, on
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average, pivot toward meaning. It pivots toward acquisition. It hoards.
In zoological terms, this is a standard threat response: the animal under
chronic stress caches resources. The difference is that no other animal
caches Louis Vuitton handbags.

This finding would not surprise a zookeeper. An animal under threat
does not explore, does not play, does not socialise, does not create.
It retreats to the behaviours that feel safest. The chronic, low-grade
terror that Becker described – the awareness of death that sits beneath
every human activity like a bass note below a melody – is, in zoological
terms, a chronic stressor. And chronic stress, as established across
every preceding chapter of this book, degrades every system it touches.
The organism that knows it will die carries, from the moment of that
knowledge, an existential load that no other animal bears.

What does our enclosure do with this load? Does it help us carry it?
Does it offer structures for metabolising the terror into something that
sharpens life rather than diminishing it? Does it do what a competent
zookeeper would do – assess the stressor, understand its effects, and
design environmental interventions?

It does not. It hides the stressor. And then it sells us things to manage
the symptoms.

The Disguise

BUT here is what Becker understood and Terror Management The-
ory, for all its empirical rigour, sometimes obscures: the terror
does not arrive labelled. It does not walk into the room wearing

a sign that reads “I am your fear of death.“ It disguises itself. It comes
dressed as something else entirely – as anxiety about a presentation, as
obsessive focus on a diet, as a marriage that has gone cold, as the Sun-
day night dread before a Monday that will be identical to the last three
hundred Mondays. The organism does not know it is afraid of dying. It
knows it is afraid of something – something shapeless, persistent, and
resistant to every practical intervention. It changes jobs and the dread
follows. It changes partners and the dread follows. It changes cities. The
dread follows. Because the dread was never about the job or the partner
or the city. It was about the cliff at the end of the road, and the organism
has been trained, by every institution it inhabits, never to look at the
cliff.

Irvin Yalom, the American existential psychiatrist at Stanford Uni-
versity, built his clinical practice and his theoretical framework around
precisely this observation. In Existential Psychotherapy, published in
1980, Yalom identified four “ultimate concerns“ – four inescapable facts
of human existence that generate the deepest anxiety the organism
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experiences. They are: death, freedom, existential isolation, and mean-
inglessness. Every human animal, Yalom argued, is confronted by all
four. The awareness that we will die. The awareness that we are free –
radically, terrifyingly free, with no predetermined purpose or cosmic
script. The awareness that we are ultimately alone – that no matter how
close our relationships, we enter consciousness alone and we leave it
alone, and the gap between our inner experience and another person’s is
one we can narrow but never close. And the awareness that the universe
is not inherently meaningful – that meaning is not discovered like a
fossil in the ground but constructed, daily, by the organism that needs it.

These four concerns are not philosophical abstractions. They are
clinical realities. Yalom’s insight – and it is, I think, one of the most
useful insights in the history of psychotherapy – is that much of what
walks into a therapist’s office wearing the costume of a specific problem
is actually one of these four concerns in disguise. The patient who
cannot stop working is often not driven by ambition. They are driven
by the terror that stopping would leave them alone with the silence,
and the silence contains the cliff. The patient whose marriage has gone
flat is often not bored with their partner. They are confronting the
existential isolation that no partner, however loving, can fully bridge
– the irreducible aloneness of being a conscious organism. The patient
with chronic, unspecific anxiety – the one whose blood work is fine,
whose life circumstances are adequate, who cannot point to a single
thing that is wrong and yet feels, persistently, that something is – is
often in the grip of meaninglessness. The organism senses that its daily
activities do not add up to anything. It cannot articulate this. The
enclosure has no language for it. So it arrives as “anxiety,“ and the
system prescribes an SSRI, and the existential condition that generated
the symptom remains unaddressed, humming beneath the medication
like a bass note beneath a song.

How many of us have felt this? The nameless unease. The sense that
the problem is not the problem – that there is something beneath the
presenting difficulty, something larger and less tractable, something that
would require us to look at the architecture of our own existence rather
than adjust its furniture. We sense it. We know it is there. And then we
do what the enclosure taught us to do: we get busy. We check the phone.
We make a plan. We schedule a meeting. We fill the silence with noise,
because the silence, if we listened to it, would tell us something we are
not ready to hear.

Yalom’s response was not to remove the anxiety. His response –
and here is where existential psychotherapy diverges from every other
therapeutic tradition the enclosure has produced – was to walk toward
it. Not to treat the ultimate concerns as pathology to be cured but as
conditions to be met. You will die. This is not a disorder. This is the
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situation. The question is not how to stop being afraid of it. The question
is how to live inside the knowledge of it.

And this is where the story turns. Because the existential tradition
does not stop at diagnosis. It makes a claim that sounds, at first, almost
absurdly optimistic – a claim that might belong in a self-help book rather
than a psychiatric text, except that it has been tested in the most extreme
circumstances the species has produced.

The claim is this: we are tasked with finding meaning. All of us.
Wherever we are. Whatever our circumstances. If you are in a prison
cell, your task is to find meaning there. If you are in a hospital bed, your
task is to find meaning there. If you are – and Frankl, who made this
argument, was not speaking hypothetically – in a concentration camp
watching your family walk toward the gas chambers, your task, insofar
as you remain a conscious organism, is to find meaning in the experience
of being alive in that moment. Not because the moment is good. Not
because the suffering is justified. Not because there is a cosmic plan. But
because meaning is the organism’s response to existence, and existence
does not pause to wait for comfortable conditions. You are alive. You
are conscious. You are here. The task is yours. It was always yours. It
will be yours until the moment it stops being anything at all.

Frankl identified three pathways through which meaning can be
found, and they map, with an elegance that I suspect he did not fully
intend, onto the zoological framework of this book. The first is through
creation – making something, giving something to the world. This is
the God dimension. The second is through experience – encountering
beauty, truth, another person, love. This is the Herd Member dimension,
the Cub dimension, the Vehicle dimension. The third – and this is the one
that Frankl insisted upon most, because it was the one the camps had
tested – is through the attitude the organism takes toward unavoidable
suffering. When you cannot change the situation, you can still choose
how you meet it. This is the Monk dimension: meaning, purpose, the
framework within which suffering becomes bearable because it becomes
intelligible.

There is something in this that the organism recognises. Not intellec-
tually – viscerally. We are all, on some level, looking for this. We know it
when we encounter someone who has found it. The elderly person who
is at peace. The terminal patient who is, somehow, more alive than the
healthy people around them. The person who has suffered and come
through not bitter but deepened. We recognise the quality. We cannot
always name it. But we feel it, in the same way a mammal feels the
presence of another mammal who is at ease in its enclosure – a signal
that passes below language, in the body, in the nervous system. That
organism has met the four concerns. That organism has looked at the
cliff and found a way to stand on the edge without pretending it is not



THE ZOOKEEPER ’S MANUAL 343

there.
This is the perspective the enclosure does not offer. It offers medica-

tion for the anxiety, productivity hacks for the meaninglessness, social
media for the isolation, and entertainment for the dread. It does not say:
you are an animal that knows it will die, and this knowledge is not your
enemy. It is the most important thing about you. It is the engine of your
meaning, the source of your urgency, the reason your choices matter.
Without it, you would drift forever. With it, every moment is a decision.
And you are making them right now.

The Hiding

THE modern enclosure’s response to death is not to help the organ-
ism bear this load. It is to hide the load’s source.

The numbers describe the architecture of concealment. In the United
Kingdom, approximately seventy percent of deaths occur in hospitals
or care homes – institutions specifically designed to separate the dying
from the living. In the United States, the figure is similar. The trajectory
has been consistent since the mid-twentieth century: in 1900, approxi-
mately eighty percent of Americans died at home, surrounded by family,
in the room where they had lived. By 2000, the proportion had inverted.
The dying were moved to specialised facilities, attended by profession-
als, monitored by machines, and visited by family members during
designated hours. Death became a medical event rather than a domestic
one.

The professionalisation happened in stages, and it is worth tracing
them, because they reveal not a conspiracy but a series of individually
reasonable decisions that collectively produced an insane result. The
first stage was medical: the development of antibiotics, surgery, and
intensive care in the early twentieth century meant that dying people
could, for the first time, be meaningfully treated in hospitals. This was
progress. The second stage was commercial: once dying moved to hos-
pitals, someone had to handle what came after. The funeral industry,
which in 1900 consisted largely of local carpenters who built coffins and
neighbours who washed the body, became by mid-century a profession-
alised, vertically integrated industry with its own supply chains, its own
jargon, and its own economic logic.

Jessica Mitford, the British-American journalist, documented this
transformation with devastating precision in The American Way of Death
in 1963. Mitford revealed an industry that had systematically replaced
community deathcare with commercial services – embalming (a practice
with no public health justification, performed primarily for cosmetic
display), expensive caskets marketed to grieving families at moments of
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maximum vulnerability, “grief counsellors“ whose primary function was
to upsell package options. The industry’s own trade publications, which
Mitford quoted extensively, referred to the corpse as “the merchandise“
and to the funeral as a “sale.“ The average American funeral cost $700
in 1963. By 2023, the National Funeral Directors Association reported
the median cost of a funeral with viewing and burial at $7,848 – and that
figure excludes the cemetery plot, headstone, and the various ancillary
services that can push the total cost of dying in the United States above
$80,000 when end-of-life medical care is included. Dying is expensive.
The organism that cannot afford to live, it turns out, also cannot afford
to die. This is enclosure design, operating precisely as enclosure design
operates: the institution extracts value from the organism at every stage
of its existence, including the final one.

The embalming practice deserves particular attention, because it
reveals the depth of the concealment impulse. Embalming – the injection
of formaldehyde and other chemicals into the body to temporarily retard
decomposition – became standard in the United States during the Civil
War, when it was used to preserve soldiers’ bodies for transport home. It
was a wartime expedient. It became an industry. By the mid-twentieth
century, embalming was presented to American families as a hygienic
necessity, a mark of respect, and a legal requirement. It was, in fact, none
of these things. No state requires embalming by law. There is no public
health risk from an unembalmed body viewed within a reasonable
timeframe. The practice exists because it serves the commercial logic
of the open-casket funeral: the body must look alive. The dead person
must appear to be sleeping. The industry’s own term for the embalmer’s
art is “restorative work“ – restoring the dead to an appearance of life, so
that the living can look at death and see something other than what it is.

What does it mean that an entire industry exists to make the dead
look not-dead? What does it say about the organism’s relationship with
its own finitude that it will pay thousands of dollars to maintain the
illusion, for a few hours, that death has not fully occurred?

Atul Gawande, the surgeon and public health researcher at Harvard
Medical School, provided the medical profession’s own confession in
Being Mortal in 2014. Gawande described, with the precision of someone
who had personally participated in the failure, how modern medicine
had transformed dying from a human process into a medical one – and
how that transformation had made dying worse, not better. Patients
in the last months of life were subjected to aggressive treatments with
minuscule probabilities of success, not because the treatments served
the patient but because the medical system had no framework for doing
anything else. The doctor’s training was to fight disease. When the
disease was winning – when the disease had, in fact, already won –
the doctor kept fighting, because stopping felt like failure. The patient,



THE ZOOKEEPER ’S MANUAL 345

who might have preferred six comfortable months at home, received
instead three agonising months in a hospital, connected to machines,
visited during designated hours, dying not at home but in an institution
optimised for treatment rather than for the organism’s actual needs.
Gawande called this “the experiment of making mortality a medical
experience.“ The experiment, he concluded, had failed.

The consequences extend beyond the dying. Elisabeth Kubler-Ross,
the Swiss-American psychiatrist whose 1969 book On Death and Dying
introduced the five stages of grief to popular culture, noted that the
medicalisation of death had produced a generation of adults who had
never seen a person die. Children were – and in most Western families
still are – systematically excluded from the presence of dying relatives.
The language itself reveals the discomfort: people “pass away,“ “are
lost,“ “leave us,“ “go to a better place.“ The verb “die“ – Anglo-Saxon,
monosyllabic, blunt – is avoided in polite conversation with the same
fastidiousness that previous generations applied to words for sex. The
Victorians, who talked about death with extraordinary frankness and
decorated their homes with memento mori and mourning jewellery
made from the hair of the dead, could not bring themselves to mention a
table leg without blushing. The modern West, which discusses sex with
clinical openness, cannot bring itself to say “die.“

When did you last use the word? When did you last say it plainly
– “she died,“ “he is dying,“ “I will die“ – without softening, without
euphemism, without the instinctive reach for language that puts cot-
ton wool around the monosyllable? We have built an entire linguistic
architecture of avoidance. The hospice patient is “transitioning.“ The
dead pet has “crossed the rainbow bridge.“ The funeral industry calls
itself “deathcare“ – a compound that manages to combine the word it
is avoiding with the word it is selling. We cannot even name the thing
honestly while we are charging for it.

Grief, when it is acknowledged at all, is given a schedule. In the
United Kingdom, there is no statutory right to bereavement leave – em-
ployers may grant it at discretion. In the United States, most companies
offer three days. Three days to process the death of a parent, a part-
ner, a child. The organism that spent years building a neural model of
another person – encoding their voice, their scent, their patterns, their
presence – is given seventy-two hours to dismantle that model and re-
turn to productive function. A zookeeper who observed this in a social
species would document it as a welfare failure. Social animals grieve.
The duration of grief varies, but in elephants it is observed for weeks to
months. In cetaceans, days to weeks. In corvids, the vigil behaviour can
persist for hours. The human enclosure’s schedule of three days does
not reflect the organism’s biology. It reflects the institution’s tolerance
for reduced productivity.
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The Hiding’s Cost

THE cost of hiding death is not merely emotional. It is structural.
It shapes the entire architecture of human behaviour, and it does
so through a mechanism that Becker identified but that Terror

Management Theory has since quantified: when death is hidden, the
terror does not disappear. It goes underground. And underground
terror expresses itself not as fear of death but as fear of life.

The mechanism is precise, and TMT researchers have mapped it
in detail. Pyszczynski, Greenberg, and Solomon described what they
call the “dual-process model“ of terror management. When death is
conscious and close – when the organism is actively thinking about its
own mortality – the response is what they term “proximal defence.“ The
organism suppresses. It distracts itself. It pushes the thought away,
reaches for a rational reframe (“I’m young, I’m healthy, that’s years
away“), and returns its attention to whatever task is at hand. This is the
immediate, conscious response: don’t think about it.

But the thought does not disappear. It recedes into what the re-
searchers call “high accessibility“ – a state in which death-related con-
cepts are active below the level of conscious awareness. And it is in this
state – not when we are thinking about death, but when we have just
stopped thinking about it – that the distal defences engage. These are
the defences Becker described: the worldview bolstering, the self-esteem
striving, the nationalism, the materialism, the punitive moralism. The
organism is no longer conscious of the threat. But the threat is shaping
its behaviour. This is the precise mechanism by which a hidden stressor
becomes more dangerous than a visible one. The animal that can see
the predator adjusts its behaviour accordingly. The animal that merely
senses the predator – that carries the threat as a background hum rather
than a foreground fact – adjusts its behaviour without knowing why.

We are, most of us, in the second state most of the time. Death is
not absent from our awareness. It is present in exactly the way that
maximises its disruptive power: below the surface, shaping everything,
acknowledged by nothing. The organism walks through a world de-
signed to suppress the thought of death – no corpses in public, no dying
at home, no skulls on the mantelpiece, no honest language – and the sup-
pression does not produce peace. It produces the distal defences. The
overconsumption. The overwork. The clinging to cultural certainties.
The hostility toward anyone who threatens the worldview that keeps
the terror at bay. We are managing our terror all the time. We just do not
know we are doing it.

Consider the most common regrets of the dying. Bronnie Ware, an
Australian palliative care nurse, compiled these in The Top Five Regrets of
the Dying in 2011, based on years of conversations with patients in their
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final weeks. The list is remarkably consistent across cultures, ages, and
circumstances:

1. I wish I’d had the courage to live a life true to myself, not the life
others expected of me. 2. I wish I hadn’t worked so hard. 3. I wish I’d
had the courage to express my feelings. 4. I wish I had stayed in touch
with my friends. 5. I wish I had let myself be happier.

Read this list through the zoological lens. Every regret is a descrip-
tion of an organism that deferred its own needs to the demands of the
enclosure. Every regret is a dimension of the eight life areas – mastery,
connection, expression, play – that was sacrificed to institutional obliga-
tion. And every regret implies the same underlying error: the organism
behaved as though it had infinite time. It deferred, postponed, waited,
and complied – because the urgency that would have compelled it to
act was hidden behind the institutional architecture that conceals death
from the living.

Map the regrets to the enclosure failures. The first – “I wish I’d lived a
life true to myself“ – is a failure of the Monk dimension. The organism’s
own meaning-structure was overridden by the enclosure’s expectations.
The second – “I wish I hadn’t worked so hard“ – is a failure of the Cub
dimension and the Vehicle dimension simultaneously: play and rest
sacrificed to productivity. The third – “I wish I’d had the courage to
express my feelings“ – is a failure of the God dimension: the organism’s
creative and emotional expression was suppressed. The fourth – “I wish
I had stayed in touch with my friends“ – is a failure of the Herd Member
dimension: social bonds eroded by institutional demands on time and
energy. The fifth – “I wish I had let myself be happier“ – is perhaps the
most damning of all. It does not describe a missing resource. It describes
an organism that had internalised the enclosure’s logic so completely
that it did not grant itself permission to experience the positive affective
states its neurology was designed to produce. The animal forgot it was
allowed to feel good.

Every one of these regrets is spoken from a deathbed. That is, every
one is spoken from the position of someone who can finally see death
clearly – who is no longer managing the terror through distal defences,
because death is no longer distal. It is here. And from that position, the
organism suddenly sees its entire life with terrible clarity: the decades
spent serving the enclosure rather than inhabiting its own existence.
The tragedy is not that these insights come too late. It is that they were
available all along, and the enclosure was designed to prevent them
from arriving on time.

If death isn’t real, nothing is urgent. Forty-five years in a building
you do not want to be in – the hostage scenario described in Chapter 12
– is only tolerable if you have forgotten that the forty-five years are all
there is. The commute is only tolerable if you have forgotten that you are
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commuting toward the same destination as everyone else. The deferred
life – “I’ll travel when I retire, I’ll paint when the kids are grown, I’ll
rest when the mortgage is paid“ – is only possible if the organism has
suppressed the knowledge that the deferral may outlast the life.

But there is a counter-finding in the TMT literature, and it matters
enormously. Jonas, Schimel, Greenberg, and Pyszczynski published
a study in 2002 demonstrating what they called “the Scrooge effect.“
When mortality salience was induced not through the standard sublim-
inal priming but through a close, conscious, sustained contemplation
of one’s own death – when the organism was made to sit with the
reality rather than glance at it and look away – the behavioural effects re-
versed. Instead of increased materialism, participants showed increased
generosity. Instead of worldview bolstering, they showed increased
openness. Instead of hostility toward outgroups, they showed increased
compassion. The organism that truly faces death – that holds the fact in
conscious awareness rather than burying it – becomes not more defen-
sive but more prosocial.

This is the key. The dual-process model predicts it, and the data
confirm it: proximal defences (conscious, close engagement with death)
and distal defences (unconscious, suppressed death awareness) produce
opposite behavioural outcomes. The hidden terror makes us selfish,
punitive, and small. The faced terror makes us generous, open, and ur-
gent. The enclosure that hides death produces precisely the behaviours
it claims to be protecting us from. The enclosure that reveals death
produces precisely the behaviours it claims to be pursuing.

This is what the hiding costs. Not peace – the opposite of peace. A
low-grade, unacknowledged dread that manifests as overconsumption,
overwork, overaccumulation, and the chronic inability to be present
in the life that is actually happening. The organism is running from
something it cannot see, toward something it cannot reach, in an enclo-
sure that has been carefully designed to make both the running and the
destination feel normal.

The Cultures That Did Not Hide

NOT every human enclosure hides death. The cultures that
integrate mortality into daily life provide a natural experiment
– and the results are consistent.

In Mexico, the Dia de los Muertos – the Day of the Dead, celebrated
on 1-2 November – is not a mourning ritual. It is a reunion. Families
construct ofrendas (altars) in their homes, decorated with photographs
of the dead, their favourite foods, marigold flowers, and candles. The
dead are addressed directly, invited back, celebrated with music and
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laughter. Children participate. The cemetery becomes a gathering place,
not a place of avoidance. The cultural message is precise: death is not
the end of relationship. It is a change in the terms of presence.

In Toraja, in the highlands of South Sulawesi, Indonesia, the dead
are not immediately buried. They remain in the family home for weeks,
months, or sometimes years, during which they are spoken to, fed
symbolic meals, and treated as though they were ill rather than deceased.
The funeral, when it eventually occurs, is the largest social event in the
community’s calendar – lasting days, involving the sacrifice of water
buffalo, and attended by hundreds. The dead are then placed in carved
cliff-face tombs or in hollowed-out trees, and every few years their
bodies are exhumed, cleaned, dressed in new clothes, and paraded
through the village in the Ma’nene ceremony. The living and the dead
share the same community. The boundary between them is permeable,
not absolute.

In Japanese Buddhist tradition, the household butsudan – a small
altar containing the memorial tablets of deceased family members – is a
daily point of contact. Family members greet the dead each morning,
offer food, light incense, and speak to them about the day’s events. The
Obon festival in August welcomes ancestral spirits back to the world
of the living for three days. The practice is not metaphorical. It is a
structural integration of death into the rhythm of daily life.

In Bhutan, a Buddhist kingdom in the eastern Himalayas, there is
a traditional practice of contemplating death five times per day. Not
once. Five times. The organism is asked, as a matter of cultural routine,
to pause in the middle of its activities and remember that it will die.
A study on subjective wellbeing across nations – the oft-cited finding
that Bhutan ranks among the highest in self-reported life satisfaction
despite one of the lowest GDPs per capita – is typically attributed to the
country’s “Gross National Happiness“ index and its Buddhist values.
But consider the specific mechanism: an organism that contemplates
its own death five times daily is an organism that is never operating
under the distal defences. The terror is never underground. It is on the
surface, conscious, metabolised – and the behavioural consequences,
as the Scrooge effect predicts, are prosocial rather than defensive. The
Bhutanese are not happy despite thinking about death. They may be
happy, in part, because of it.

The Stoics arrived at the same conclusion by a different route. Mar-
cus Aurelius, the Roman emperor and Stoic philosopher, wrote in his
Meditations – private journals never intended for publication, composed
during military campaigns in the second century CE – that one should
“think of yourself as dead. You have lived your life. Now, take what’s
left and live it properly.“ The Stoic practice of memento mori – remember
that you will die – was not morbid indulgence. It was a technology of
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attention. The organism that remembers its finitude allocates its time
differently. It does not defer. It does not accumulate beyond need. It
does not confuse the urgent with the important, because death has clari-
fied the distinction. Seneca, writing to Lucilius in the first century CE,
put it with characteristic bluntness: “It is not that we have a short time
to live, but that we waste a great deal of it.“

The Buddhist tradition formalises this further. Maranasati – mind-
fulness of death – is one of the foundational meditation practices in
the Theravada tradition, detailed in the Visuddhimagga, Buddhaghosa’s
fifth-century meditation manual. The practitioner is instructed to con-
template death in nine ways: the inevitability of death, the uncertainty
of its timing, the dissolution of the body, the impermanence of all condi-
tioned phenomena. This is not a grim exercise. Practitioners consistently
report that sustained death meditation produces not depression but
vividness – a sharpening of perception, an intensification of ordinary
experience. The tea tastes better. The conversation matters more. The
light through the window is noticed. The organism that knows it is
dying – that holds this knowledge in the front of consciousness rather
than behind a wall of institutional concealment – pays attention to the
life that is actually happening.

There is architectural evidence as well. The Sedlec Ossuary in Kutna
Hora, in the Czech Republic, is a chapel whose interior is decorated
entirely with human bones – the remains of an estimated forty thou-
sand people, arranged into chandeliers, coat of arms, garlands. The
Capuchin Crypt beneath Santa Maria della Concezione in Rome con-
tains the bones of 3,700 friars arranged in ornate patterns across six
small chapels. A sign at the entrance reads: “What you are now, we once
were; what we are now, you shall be.“ These were not monuments to
death-worship. They were working religious communities – some of the
most intellectually productive communities in European history. The
monasteries that kept skulls on their desks and bones in their walls pro-
duced manuscripts, music, scholarship, and art at a rate that the modern
university, with its death-free corridors and its euphemistic language,
has rarely matched. The correlation is not coincidence. The organism
surrounded by evidence of mortality does not become paralysed. It
becomes purposeful.

What these cultures share is not a specific belief about what happens
after death. They share a structural feature: death is visible. It is present.
It is woven into the daily experience of the living rather than sequestered
in institutions. And the measurable consequence, documented across
cross-cultural studies of death anxiety, is that cultures with higher death
visibility consistently report lower death anxiety among their members.
The terror that Becker described is not eliminated – it is metabolised.
The organism that lives alongside death does not fear it less. It integrates
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it better.

The Hospice Revolution

THE modern West’s most significant attempt to reintegrate death
into the living world began in a converted workhouse in south
London in 1967, when Cicely Saunders opened St Christopher’s

Hospice. Saunders, who was simultaneously a nurse, a social worker,
and a physician – a combination that tells you something about her
refusal to accept institutional boundaries – had spent a decade devel-
oping what she called “total pain“: the recognition that dying involves
not merely physical suffering but psychological, social, and spiritual
distress, and that all four dimensions require simultaneous attention.

The hospice model that Saunders created was, in zoological terms, a
complete welfare assessment for the dying organism. Pain was managed
aggressively – Saunders pioneered the use of oral morphine on a regular
schedule rather than on demand, eliminating the cycles of agony and
relief that characterised hospital pain management. But pain was only
one dimension. The dying person’s relationships were supported. Their
fears were heard. Their spiritual needs – whatever form those took
– were accommodated. The environment was domestic, not clinical.
Families were present. Children were welcome. Death occurred not in a
curtained bay on a busy ward but in a room that resembled, as closely
as the institution could manage, a home.

The evidence for the hospice approach is now substantial. Connor
and colleagues, in a study published in the Journal of Pain and Symp-
tom Management in 2007, found that hospice patients lived on average
twenty-nine days longer than matched non-hospice patients – a finding
that overturned the assumption that comfort care hastens death. Temel
and colleagues at Massachusetts General Hospital demonstrated in 2010,
in a landmark randomised trial published in the New England Journal
of Medicine, that lung cancer patients who received early palliative care
alongside standard treatment lived 2.7 months longer than those receiv-
ing standard treatment alone. The patients who were helped to face
death lived longer than those who were helped to fight it.

That finding is worth sitting with. The organism that was given per-
mission to die – that was offered honest conversation about prognosis,
supported in its grief, helped to make decisions about the end of its own
life – outlived the organism that was subjected to every weapon in the
medical arsenal. Acceptance was not surrender. It was medicine. The
most effective treatment for dying, it turned out, was the acknowledg-
ment that dying was happening.

Saunders’s insight, stripped to its structural core, was identical to the
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zoological principle that runs through this book: the organism’s needs
must be assessed as a whole, not as departmental fragments. The dying
animal does not have a “pain problem“ and a “grief problem“ and a
“meaning problem.“ It has a dying problem, and that problem touches
every dimension of its existence simultaneously. The hospice response –
address the whole animal – is the same response a good zookeeper gives
to any animal in distress. It is the response the modern health system,
with its departmental boundaries and its institutional architecture, is
structurally incapable of providing for the living, let alone the dying.

The revolution Saunders began has not stayed inside the hospice. It
has leaked outward, into a broader cultural movement that represents
something remarkable: ordinary people redesigning the death enclosure
from the ground up, without waiting for institutional permission.

Jon Underwood, a British web developer with no medical training
and no particular qualification for the task, started the first Death Cafe
in his house in Hackney, East London, in September 2011. The concept
was minimal: people gather, drink tea, eat cake, and talk about death.
There is no agenda. There is no therapy. There is no one selling anything.
People simply discuss the subject that the modern enclosure has made
unspeakable. Underwood adapted the format from the cafe mortel model
developed by the Swiss sociologist Bernard Crettaz. By the time of
Underwood’s own death, in 2017, at the age of forty-four – a death that
tested his movement’s principles with brutal directness – Death Cafes
had spread to sixty-one countries. As of 2024, over 14,000 Death Cafes
have been held in eighty countries. Fourteen thousand gatherings of
human animals, in living rooms and community centres and church
halls, doing the thing the enclosure was designed to prevent: talking
about the fact that they are going to die.

Why did this spread? No marketing budget. No institutional back-
ing. No profit motive. It spread because the organism needed it. The
enclosure had created a silence around the most fundamental fact of ex-
istence, and the silence was producing the symptoms the enclosure then
tried to treat: anxiety, depression, the chronic inability to prioritise, the
persistent sense that life is happening elsewhere. People came to Death
Cafes and reported, with striking consistency, that the conversation
made them feel more alive. Of course it did. The dual-process model
predicts exactly this. Conscious, close engagement with death activates
the proximal response. The organism opens. It becomes present. It stops
managing terror and starts managing life.

Caitlin Doughty, a mortician and writer based in Los Angeles, founded
the Order of the Good Death in 2011 – the same year as the first Death
Cafe. Doughty’s project was more confrontational: she argued, in her
books Smoke Gets in Your Eyes (2014) and From Here to Eternity (2017), that
the Western funeral industry had pathologised the human relationship
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with death, and that the restoration of that relationship required not
just conversation but physical proximity. She advocated for families to
wash and prepare their own dead, to hold home funerals, to witness
cremation, to choose natural burial over embalming and concrete vaults.
The “death positive“ movement she catalysed now includes home fu-
neral guides in every US state, a growing network of “death doulas“
– non-medical practitioners who support the dying and their families
through the death process, as birth doulas support families through
birth – and a legislative push to expand families’ legal rights to care for
their own dead.

The parallel with birth is deliberate, and it is precise. In the mid-
twentieth century, birth was professionalised in exactly the same way
death was: moved to hospitals, managed by specialists, controlled by
institutional protocols. The natural birth movement, the home birth
movement, the doula movement – these were not rejections of medicine.
They were insistences that the organism’s experience mattered alongside
the medical outcome. The death positive movement is making the same
claim. The dying organism is not merely a clinical problem. It is an
animal undergoing the final event of its life, and the conditions under
which that event occurs are a welfare question, not merely a medical
one.

How is it that we arrived at a point where ordinary people had to
build grassroots movements to reclaim the right to die in the manner of
their choosing, in the presence of the people they love, in language that
does not flinch from what is happening? How did we lose something
that every culture in human history possessed until roughly seventy
years ago? And what does the speed of these movements’ spread tell us
about the depth of the need the enclosure was failing to meet?

The Design Principle

THE sanctuary – the redesigned enclosure described across the
preceding four chapters – does not hide death. It cannot. An
enclosure that hides the most fundamental fact of the organ-

ism’s existence is an enclosure built on a lie, and a lie, as Chapter 16
established, is a system that will eventually fail.

Death is visible in the sanctuary. It is present in education – children
learn about mortality as naturally as they learn about nutrition, because
the two are connected: the organism that understands its finitude makes
different choices about how to spend its time. This is not a grim cur-
riculum. It is the opposite. In schools that have implemented death
education programmes – such as the Hospice Foundation of America’s
school curriculum, or the “Good Grief“ programme developed by social
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worker Sandra Fox at Boston’s Judge Baker Children’s Center – children
do not become morbid or frightened. They become more emotionally
articulate, more empathetic, and less anxious. The organism that is given
a framework for understanding death does not collapse. It stabilises.
The fear, it turns out, was never about death itself. It was about death’s
unspeakability – the sense that this enormous fact existed in the room
and no adult would name it. Children know that things die. They watch
insects, they lose pets, they hear fragments of adult conversation. What
they need is not protection from the knowledge but companionship in
carrying it.

Death is present in governance – decisions are made with the under-
standing that the decision-makers are mortal, that the consequences will
outlast them, and that the humility this produces is not weakness but ac-
curacy. What would governance look like if every elected official began
each session with a moment of silence – not for the recently dead, but for
themselves? If the legislature operated under the conscious awareness
that every person in the room was temporary? The Iroquois Confeder-
acy’s principle of seventh-generation decision-making – considering the
impact of any decision on the descendants seven generations hence – is
precisely this: mortality-aware governance. The decision-maker who
knows they will die makes decisions for the living and for the not-yet-
born. The decision-maker who has suppressed this knowledge makes
decisions for the next electoral cycle.

Death is present in daily life – the community’s dead are remembered,
spoken of, woven into the ongoing story of the group. Not worshipped.
Not feared. Included. And the community’s grief is accommodated not
on the institution’s schedule but on the organism’s. The neuroscience
of grief is clear: the brain requires time to dismantle the predictive
model it built of the deceased person. Mary-Frances O’Connor, at the
University of Arizona, has demonstrated through neuroimaging studies
that the bereaved brain continues to “expect“ the deceased – generating
prediction errors each time the absence is encountered, producing the
waves of acute grief that characterise the first year of bereavement. This
process cannot be compressed into three days. It cannot be compressed
into three weeks. It takes, on average, one to two years for the most
intense grieving to subside – and for some losses, notably the death of
a child, the timeline may extend much further. The sanctuary does not
ask the organism to return to productive function in seventy-two hours.
It asks the organism what it needs, and then it provides it, because the
organism’s grief is not a productivity problem. It is a welfare condition,
and the enclosure’s job is to support welfare, not to extract output.

The design principle is not morbid. It is the opposite of morbid.
Morbidity is the fascination with death that arises from its suppression –
the horror films, the true crime podcasts, the rubbernecking at accidents.
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A culture that hides death becomes obsessed with it in distorted forms.
A culture that includes death becomes, paradoxically, more focused on
life. The organism that knows it has limited time does not waste that
time in a building it does not want to be in. It does not defer the things
that matter. It does not accumulate beyond need, or compete beyond
reason, or work beyond purpose. Understanding that life ends is what
makes life matter.

There is evidence for this at the environmental level as well. Fritsche
and colleagues published a series of studies in 2010 in the Journal of Envi-
ronmental Psychology demonstrating that mortality salience – when pro-
cessed consciously rather than suppressed – increased pro-environmental
behaviour. The organism that faces its own death treats the planet with
greater care. The connection is not sentimental. It is structural. The
organism that has come to terms with its own impermanence develops a
different relationship with legacy – not the narcissistic legacy of “leaving
a mark“ but the biological legacy of leaving a viable habitat. The animal
that knows it will die cares more about what it leaves behind. The ani-
mal that has suppressed this knowledge treats the world as though it,
and the world, will last forever – and consequently treats both with less
care than either deserves.

Viktor Frankl, the Austrian psychiatrist who survived Auschwitz
and wrote Man’s Search for Meaning in 1946, observed that the prisoners
who survived the camps were not the physically strongest or the most
ruthless. They were the ones who had a reason to live – a manuscript to
finish, a child to find, a task that gave meaning to their suffering. Frankl’s
conclusion, which has since been supported by decades of research in
logotherapy and purpose-driven psychology, was that meaning is not a
luxury. It is a survival mechanism. And meaning requires finitude. An
immortal organism has no urgency, no stakes, no reason to choose one
path over another. It is only the organism that will die that must decide
what matters.

This is the circle closing. The existential psychotherapy tradition de-
scribed earlier in this chapter – Yalom’s four ultimate concerns, Frankl’s
three pathways to meaning – is not an academic subdiscipline. It is the
operating manual the enclosure forgot to include. We are organisms
that know we will die. This knowledge generates terror. The terror,
when hidden, drives the pathologies. The terror, when faced, drives
the meaning. The enclosure hides the terror. The sanctuary reveals
it. And in revealing it, it hands the organism back the one thing the
hiding took away: the knowledge that its choices matter, that its time is
finite, and that the task of finding meaning in the time available is not
an optional pursuit for philosophers. It is the biological imperative of
every conscious animal on the planet. It is yours. Right now. Wherever
you are reading this.
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This is the connection the entire book has been building toward.
The enclosure fails because it hides death. It hides death because the
organism finds death terrifying. The organism finds death terrifying
because no one helped it metabolise the terror. And the unmetabolised
terror drives every pathology described in every preceding chapter: the
overconsumption (Chapter 3), the overwork (Chapter 12), the status
competition (Chapter 7), the fractured attention (Chapter 9), the political
tribalism (Chapter 15), the environmental destruction (Chapter 18). Each
of these is, at its root, a distal defence against mortality. Each is the
organism running from a fact it was never helped to face.

The sanctuary does not fix death. Nothing fixes death. But it fixes the
hiding – and in fixing the hiding, it removes the engine that drives the
running.

I am writing this at a desk in Leiden. It is late. My sons are asleep
in the next room. The older one is seven; the younger is five. They
do not yet know, in the way that I know, that they will die. They will
learn. Every human does. The question is not whether they will acquire
this knowledge but what their enclosure will do with it – whether it
will hide the knowledge behind institutional walls and pharmaceutical
euphemisms, or whether it will offer them the tools to carry it.

I will die. My sons will die. This is not a tragedy. It is the condition
that makes everything described in this book urgent. If life were infinite,
the enclosure would not matter. It would not matter if the animal ate
badly, slept badly, worked without meaning, or lived without connection.
There would always be more time. There would always be another
chance. There would be no reason to redesign anything, because the
cost of poor design would never come due.

There is not more time. There is this. And this is enough – if the
enclosure is right.

The diagnosis is complete. The design principles are clear. What
remains is the hardest part: beginning.
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