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A framework for
understanding the patterns
and feedback loops that
generate a human life.

ABOUT THIS DOCUMENT

This is the foundational whitepaper for STEO — an exploration synthesising

systems theory, biology, neuroscience, complexity science, information theory,

and emerging technology. It is not a declaration of final truth. It is an attempt

to ask better questions.

HOW CLAIMS ARE MARKED

Throughout, claims are tagged by their epistemic status. 

ESTABLISHED SCIENCE  denotes findings with broad empirical support. 

REASONED EXTENSION  denotes a defensible interpretation that goes beyond

direct evidence. OPEN QUESTION  denotes genuine speculation with no settled

consensus. 
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This document moves across many fields — microbiology and cognitive science, cybernetics
and ecology, information theory and the study of myth. Whenever an argument crosses that
many disciplines, a particular danger appears: letting a confident sentence stand in for a proven
one.

STEO takes that danger seriously. Every substantial claim in these pages carries a marker
showing how much weight it can bear. There are three.

T H E  T H R E E  T I E R S

ESTABLISHED SCIENCE   A finding supported by a broad body of peer-reviewed evidence
and accepted across the relevant field. The microbiome exists. Feedback loops govern
physiology. Neurons strengthen connections with use. These are not in dispute.

REASONED EXTENSION   An interpretation that builds on established science but travels
further than the direct evidence strictly licenses. Treating a recurring psychological
pattern as a "loop," or describing a human being as an "information system," is
reasonable and clarifying — but it is a model, not a measurement.

OPEN QUESTION   A genuine speculation. Here there is no scientific consensus, and
honest people disagree. Whether consciousness is fundamental, whether collective
systems can become self-aware, whether the nested pattern of reality means anything
at all — these remain open.

The value of STEO does not depend on its most speculative claims turning out to be true. It
depends on the framework helping a person see the systems they are already inside.
Read accordingly. Trust the first tier. Weigh the second. Enjoy the third for what it is — an
invitation to wonder, offered without the pretence of proof. ❋

O P E N I N G

How to Read This Whitepaper
A short note on certainty — so that ambition and evidence are never
confused for one another.

·
STEO H OW TO READ TH IS  WHITEPAPER
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W e live in an age of unprecedented information. Humanity has access to more knowledge
than at any point in history. We communicate across continents in an instant. The
collective memory of civilization fits in a pocket. Machines now process information at

scales that would have seemed like sorcery a generation ago.
And yet, despite all of it, millions of people wake each morning to the same quiet questions

they have always asked.

Why do I keep repeating the same patterns?
Why do I know what I should do, and fail to do it?
Why do my relationships move through the same cycles?
Why does success in one part of life so often break another?
Why do I feel disconnected while being more connected than ever?

The modern world is extraordinary at solving specific problems. It is far weaker at addressing
the deeper architecture that produces those problems in the first place. We have an answer for
almost everything except the thing generating the questions.

Most personal development reflects this. It is organised around outcomes. Get healthier.
Make more money. Find purpose. Improve your relationships. Become confident. Be happier. Each
of these is valuable. Each is also, on its own, a treatment of symptoms rather than systems — a
way of pushing on a result while leaving untouched the structure that keeps producing it.

STEO began with a different observation. The difficulties people experience are rarely
isolated. They move together.

Health shapes energy.
Energy shapes purpose.
Purpose shapes confidence.
Confidence shapes relationships.
Relationships shape emotional life.
And emotional life loops back into physical health.

O P E N I N G

Founder's Introduction: Why STEO
Exists
We have never known more, and never felt the gap between knowing
and becoming so sharply.

·
STEO F OUNDER'S  INTRODUCTION:  WHY STEO EX ISTS
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Every area touches every other. A human life is not a set of separate folders — health here,
money there, love in a third drawer. It is a single, living, interconnected system. Once you see it
that way, a different question becomes unavoidable.

What if personal development is not, at its root, about fixing individual problems? What if it
is about understanding the patterns and feedback loops that generate those problems — and
learning to participate in them on purpose?

The deeper we looked — into psychology, biology, neuroscience, systems theory, and the
everyday mechanics of human behaviour — the more one principle kept surfacing. Outcomes
are not produced by isolated events, or by luck, or even by motivation. They are produced by 
patterns. Some patterns create growth. Some create stagnation. Some quietly manufacture
suffering, year after year. And nearly all of them run beneath conscious awareness.

The purpose of STEO is to make those patterns visible. To move self-development from
motivation into awareness. From reaction into understanding. From the endless management of
symptoms into the deliberate design of systems.

The name carries the whole invitation. STEO — Step Into You. Not the self assembled by
unconscious conditioning. Not the self driven by automatic reaction. Not the self confined to
inherited patterns it never chose. But the self that is capable of observing itself, understanding
itself, and consciously evolving itself.

Awareness precedes transformation. The moment a
pattern becomes visible, a new possibility appears —
and with it, a choice.

This whitepaper is the intellectual foundation beneath that belief. It is a synthesis, not a
scripture. Some of what it contains is strongly supported by evidence; some of it remains an
open question, and is marked as such. The goal is not to end uncertainty but to organise it — to
give a shape to inquiry that a person can actually use.

Because every meaningful transformation begins with a question. And perhaps the most
important question of all is this:

What system is creating the life you are currently
experiencing?

The answer to that question may change everything that follows from it. ❋

STEO F OUNDER'S  INTRODUCTION

7



F rom bacteria to human beings, from individuals to civilizations, from ecosystems to
planetary networks, a strikingly similar set of features keeps reappearing. Information
moves. Impulses arrive. Systems adapt. Memory accumulates. Feedback bends the future.

And out of all this local activity, something larger emerges that no single part contains.
This is not a mystical claim. It is, increasingly, a scientific one. Across the twentieth and

twenty-first centuries, researchers in biology, neuroscience, ecology, cybernetics, complexity
science, and network theory kept independently discovering the same underlying grammar —
the same recurring relationships between parts and wholes. ESTABLISHED SCIENCE  The patterns
are real and widely documented. REASONED EXTENSION  What STEO proposes is that human
development can be understood, and practised, as the conscious interaction with these systems.

T H E  S A M E  S H A P E  AT  E V E RY  L E V E L

At the biological level, organisms respond to signals — chemical gradients, light, temperature,
the presence of a predator or a partner. At the psychological level, human beings respond to
thoughts, emotions, beliefs, and experiences. At the social level, civilizations respond to
cultural, technological, and environmental pressure. And each level continuously shapes, and is
shaped by, the levels nested around it. Nothing here is sealed off. Everything is in conversation.

When you compress that conversation to its essential structure, a single sequence appears
again and again:

C H A P T E R  O N E

The Core Thesis
Reality appears to organise itself through nested feedback systems
that repeat across every scale we can observe.

01
STEO T HE CORE  THES IS
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T H E  R E C U R R I N G  S T R U C T U R E

Impulse
information enters the system

State
the system's internal condition shifts

Interpretation
the signal is given meaning

Choice
a path is selected, consciously or not

Action
the choice is enacted

Outcome
a consequence is produced

New State
which becomes the ground for the next impulse

↻   and the loop begins again

This is the STEO Loop. It is the spine of everything that follows. You will meet it in a bacterium
adjusting its gene expression, in a nervous system bracing against stress, in a market reacting to
news, and in a person who cannot understand why they keep ending up in the same place. The
details differ enormously. The architecture does not.

S Y S T E M S  W I T H I N  S Y S T E M S

The second pillar of the thesis is that these loops do not run in isolation. They are stacked. Each
operates inside a larger one and contains smaller ones within it. A useful way to picture the
human position in that stack:

STEO T HE CORE  THES IS
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T H E  N E S T E D  S Y S T E M S  M O D E L

Bacteria → Human → Family →

Community → Civilization → Planetary System →

Larger Systems Unknown

Read it in both directions. The trillions of microbes inside you influence your state, which
influences your behaviour, which influences your family, which influences your community —
outward and upward. And the pressures of civilization and environment press back down
through every layer, all the way to the chemistry of your gut. Influence flows up and down the
stack at once. We will return to where this picture is solid ESTABLISHED SCIENCE  and where it
becomes speculation OPEN QUESTION  — but the basic fact of nesting is not controversial.

T H E  L I F E  T H AT  I S  N OT  M A D E  O F  C AT E G O R I E S

The third pillar brings the thesis home to the individual. Conventional self-improvement treats
health, relationships, money, purpose, power, sexuality, and happiness as separate territories,
each with its own experts and its own shelf of books. STEO treats them as interconnected
expressions of one adaptive system, organised around the self at its centre.

T H E  S T E O  D O M A I N S  —  C O N N E C T E D ,  N O T  S E P A R A T E

SELF HEALTH SEX

MONEY LOVE POWER

PURPOSE HAPPINESS

A change in any one domain propagates through the others. They are not seven problems. They are
seven readings of a single system.

With these three pillars in place — the Loop, the nested stack, and the connected domains —
human growth can be redefined. It becomes the steadily increasing awareness of the patterns
that generate experience, and the steadily increasing ability to participate in them on purpose.

Which is why, in STEO, the central question is never quite the one most people ask. The
usual question is, "What should I do?" — a request for a tactic, an outcome, a fix. The STEO
question goes one level deeper and one step upstream:

STEO T HE CORE  THES IS
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What system am I participating in — and which
feedback loop am I reinforcing right now?

Answer that, and the question of what to do tends to answer itself. Human development, seen
this way, may not be the project of becoming someone new at all. It may be the quieter, stranger
work of becoming conscious of the loops that are already running. ❋

STEO T HE CORE  THES IS
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S E C T I O N  O N E

As Below

Begin at the smallest scales. Before consciousness, before

psychology, before the self — there are systems. Seven

chapters on what mainstream science has actually

established about how living things organise, adapt, and

change. This is the ground the rest of STEO stands on.



B efore we can speak meaningfully about consciousness, psychology, biology, or human
development, we have to speak about systems — because a system is the thing all of those
turn out to be. And the defining insight of systems thinking is deceptively simple:

understanding the parts of something does not automatically explain the behaviour of the
whole.

A single neuron does not think. A single ant does not build a colony. A single bacterium does
not run a microbiome. Yet place enough of them together, connect them, let them interact, and
intelligence appears, architecture appears, behaviour appears — none of it written into any
individual component. ESTABLISHED SCIENCE  This is emergence, and it is one of the most reliably
observed features of the natural world. Water is wet, but no single H2O molecule is. Wetness is

a property of the relationship between molecules, not of the molecules themselves.

T H E  C E N T U RY  T H AT  C H A N G E D  T H E  Q U E S T I O N

For most of scientific history, the dominant method was reduction: to understand a thing, take
it apart and study the pieces. It worked spectacularly. It gave us chemistry, molecular biology,
and the transistor. But somewhere in the twentieth century, a quieter realisation took hold —
that some of the most important phenomena disappear the moment you take them apart. You
cannot find a traffic jam by dissecting a car.

In the 1940s and 50s, the biologist Ludwig von Bertalanffy proposed something audacious:
that biologists, psychologists, economists, and engineers were, without realising it, studying the
same underlying principles. He called it General System Theory. The components differed —
cells, minds, markets, machines — but the organisational logic rhymed. Around the same time, 
Norbert Wiener founded cybernetics, the study of control and communication through
feedback, in living things and machines alike. And W. Ross Ashby formalised how systems
regulate themselves, giving us the unsettling "law of requisite variety": only variety can absorb
variety. A system can only stay stable against a complex environment if it has at least as much
internal flexibility as the disturbances it faces.

Biologists studied living organisms.

C H A P T E R  T W O  ·  W H A T  S C I E N C E  K N O W S

Systems Theory and the Architecture
of Reality
A system is a set of parts whose relationships produce behaviour that
none of the parts possesses alone.

02
STEO S YSTEMS THEORY AND THE  ARCHITECTURE  OF  REAL IT Y

13



Psychologists studied minds.
Economists studied markets.
Ecologists studied environments.
All of them kept finding the same patterns.

Information flow. Adaptation. Self-regulation. Feedback. Growth. Collapse. Reorganisation. The
same vocabulary surfaced across disciplines that had no reason to share one. Systems theory
suggested these were not coincidences but universal organisational principles — the deep
grammar of how complex things hold together and change.

F R O M  S U B S TA N C E  TO  R E L AT I O N S H I P

The significance of this shift is hard to overstate. Traditional science tends to ask: What is this
thing made of? Systems thinking asks a different question: How does this thing interact? The first
question chases substance. The second chases relationship. And again and again, the behaviour
of a system turns out to be determined less by the nature of its parts than by the pattern of
connections between them.

The human body is not run by any single organ. The economy is not run by any single
person. The internet is not run by any single computer. In each case, the capability lives in the
wiring — in the relationships — not in any node. Intelligence itself may be, at bottom, a
relational phenomenon.

There is a deeper layer here, discovered by the chemist Ilya Prigogine, who won a Nobel
Prize for it. Living systems are dissipative structures: ordered patterns that maintain themselves
by continuously taking in energy and exporting disorder. A whirlpool, a flame, a cell, a city —
each holds its shape not by sitting still but by staying in motion, far from equilibrium,
perpetually rebuilding itself out of the flow passing through it. ESTABLISHED SCIENCE  A living thing
is not a static object. It is a stable pattern in a moving stream.

W H Y  T H I S  M AT T E R S  F O R  A  H U M A N  L I F E

If you are a dissipative structure — a pattern maintained by flow — then "who you are" is not
a fixed possession to be discovered once and kept. It is a pattern being continuously re-
created out of what passes through you: what you eat, what you read, who you speak to,
what you repeat. Change the flow, and over time the pattern changes. This is not
motivational language. It is thermodynamics.

D E V E LO P M E N T  A S  A  S Y S T E M S  P R O B L E M

From this vantage, a person's future stops looking like a simple function of intelligence,
genetics, talent, or willpower. It emerges instead from the interaction of many things at once:

biology and physical state,

environment and circumstance,

• 

• 

STEO S YSTEMS THEORY
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habits and repeated behaviour,

beliefs and interpretive frames,

relationships and the people one is embedded among,

opportunities and constraints,

and the feedback loops linking all of the above.

This is the proposition STEO begins from: to change outcomes, you must first understand the
system producing them. Most people try to change results directly — more discipline, more
effort, a harder push against the symptom. Systems thinkers do something stranger and more
effective. They change the architecture that generates the results, and let the results follow.

Most people try to change what is happening. Systems
thinkers change what keeps making it happen.

The distinction is not a detail. It is the difference between bailing water out of a boat forever
and finding the hole. Everything in the chapters ahead is an attempt to help you see the holes —
the structures, the loops, the relationships — that are quietly generating the life you are
currently living. ❋

• 

• 

• 

• 

• 

STEO S YSTEMS THEORY
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E verything that adapts does so through feedback. A thermostat. A cell. The immune system.
The brain. A relationship. A market. A civilization. Strip away the surface differences and
the same elementary cycle is running underneath all of them, tirelessly, whether or not

anyone is watching.
The process is almost embarrassingly simple. A system receives information. The

information changes the system's state. The system responds. The response produces a
consequence. The consequence generates new information. And the cycle turns again.

T H E  E L E M E N T A R Y  L O O P

Signal

State Change

Response

Outcome

New Signal

↻

A plant bends toward light. It receives information, changes state, responds, grows; the growth
changes the information it receives next, and the cycle continues. Most of physical and

C H A P T E R  T H R E E  ·  W H A T  S C I E N C E  K N O W S

Feedback Loops: The Hidden Engine
of Change
If systems are the architecture of reality, feedback loops are the
mechanism through which reality evolves.

03
STEO F EEDBACK LOOPS:  THE  H IDDEN ENGINE  OF  CHANGE
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biological reality can be read through this single architecture once you learn to see it. 
ESTABLISHED SCIENCE

T W O  K I N D S  O F  LO O P

Not all feedback behaves the same way. Cyberneticists distinguish two fundamental types, and
the distinction is one of the most useful ideas a person can carry.

Balancing loops (negative feedback) push a system back toward a set point. They create
stability. Your body holds its temperature near 37°C; when you overheat, you sweat; when you
chill, you shiver. This is homeostasis — the loop that keeps things steady. Reinforcing loops
(positive feedback) do the opposite: they amplify. A little more produces a little more, which
produces a little more again. Compound interest is a reinforcing loop. So is a panic. So is a
rumour. So is the slow accumulation of skill, and the slow accumulation of debt. 

ESTABLISHED SCIENCE

Living systems are woven from both. Stability comes from balancing loops; growth, collapse,
and runaway change come from reinforcing ones. And there is a subtler relative of homeostasis
that physiologists now emphasise — allostasis, stability achieved through change, where the
body doesn't just defend a fixed set point but predictively adjusts it to meet anticipated
demand. The system isn't only reacting. It is forecasting.

T H E  S A M E  E N G I N E  I N S I D E  A  H U M A N  L I F E

Now move the lens from physiology to psychology, and watch the architecture survive the jump
intact.

An event occurs.
The event creates an emotional state.
The state colours perception.
Perception shapes behaviour.
Behaviour produces consequences.
And the consequences feed the next emotional state.

Most people experience their lives as a series of isolated events. Systems theory suggests
something less comfortable and more hopeful: lives are largely generated by recurring loops.
One thought hardens into a belief. The belief shapes what you perceive. Perception shapes how
you act. Action produces evidence. The evidence confirms the belief. And the loop closes — now
self-sustaining, now running on its own momentum.

At that point the person is no longer responding to reality. They are responding to a feedback
structure. This is one of the quietly devastating discoveries of modern psychology, and it has a
hard edge worth stating plainly:

Patterns persist not because they are true. They persist
because they keep reproducing themselves.

STEO F EEDBACK LOOPS
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A belief like "people always leave" does not survive because it is accurate. It survives because it
generates guarded, testing, self-protective behaviour that makes leaving more likely — which
then arrives as proof. The loop manufactures its own evidence. This applies with equal force to
confidence and anxiety, to wealth and poverty, to health, intimacy, and identity. Every pattern is
a loop. Every loop is self-reinforcing until something interrupts it.

W H Y  T H E  LO O P  H A R D E N S :  W I R I N G  A N D  LO C K- I N

There is a biological reason these loops become so durable. The neuroscientist Donald Hebb
gave us the principle, now compressed into a slogan: neurons that fire together, wire together.

ESTABLISHED SCIENCE  Each time a pattern of thought-feeling-action runs, the neural pathway
carrying it strengthens, and the next run becomes easier, faster, more automatic. Repetition is
not neutral. Repetition is construction. You are, quite literally, building the architecture of your
own defaults every time you repeat a response.

Systems have a name for this stickiness, too: hysteresis, or path-dependence. Where a
system has been determines where it can easily go next. A loop that has run for twenty years
has carved a deep channel, and water — like attention, like behaviour — runs downhill into
channels that already exist. This is why change so often feels like fighting gravity. It is not
weakness. It is the physics of a well-worn loop.

L E V E R AG E :  W H E R E  TO  P U S H

The systems thinker Donella Meadows spent her career mapping where, exactly, you can
intervene in a system to change it — what she called leverage points. Her central, counter-
intuitive finding: the obvious places (adjusting numbers, adding effort, pushing harder on the
symptom) are the weakest leverage. The strongest leverage lies upstream — in the structure of
the feedback loops themselves, in the goals of the system, and most powerfully of all, in the 
paradigm: the mindset out of which the whole system arises. REASONED EXTENSION

T H E  S T E O  R E A D I N G  O F  L E V E R A G E

This is precisely why STEO does not lead with behaviour change. Behaviour is a low-leverage
point — a symptom near the end of the loop. The high-leverage move is to make the loop
itself visible, and then to intervene upstream, at interpretation and state, where small
changes cascade. Identify the loop, and you have found the source. Find the source, and you
can influence everything downstream of it.

This is the foundation of the entire STEO method. Most self-development targets actions. STEO
targets the feedback structures that produce them. Actions are symptoms. Loops are causes.
And so we arrive at the first core equation of the framework — the sequence you will see
echoed at every scale of this book:

STEO F EEDBACK LOOPS
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Impulse → State → Interpretation → Choice → Outcome →
New State

The same sequence appears across biology, psychology, and social systems.

The implication closes the chapter. Human development may not be the work of becoming
someone new. It may be the work of becoming conscious of the loops already running — and
then, with that awareness, choosing where to interrupt them. ❋

STEO F EEDBACK LOOPS
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F or centuries, science treated matter as the fundamental substance of reality. Atoms
formed molecules, molecules formed cells, cells formed organisms. That picture remains
true. But over the last century another layer has come into focus beneath the physical one

— a layer that turns out to matter at least as much. Information.
Consider DNA. The physical material is, chemically, fairly mundane. What carries the life is

not the molecule but the sequence — the order, the code, the instructions written along it.
Rearrange the same chemical letters and you get an oak, a jellyfish, or a human being. The
substance is nearly identical. The information is everything. ESTABLISHED SCIENCE

The value of a book is not the paper.
The value of software is not the silicon.
The value of DNA is not the molecule.
In each case, the value lives in the information.

T H E  M AT H E M AT I C S  O F  T H E  I M M AT E R I A L

In 1948, the engineer Claude Shannon did for information what Newton did for motion: he
made it measurable. His information theory defined information precisely, in terms of the
reduction of uncertainty, and gave it a unit — the bit. ESTABLISHED SCIENCE  Suddenly,
communication, computation, genetics, and thought could all be described in a shared
currency. Information was no longer a vague metaphor. It was a quantity, with laws.

A decade earlier, the physicist Erwin Schrödinger, in a small book called What Is Life?, had
asked how living things resist the universal slide toward disorder that the second law of
thermodynamics demands. His answer pointed in the same direction: living systems survive by
importing order — by feeding on what he called "negative entropy," extracting structure and
information from their environment faster than they decay. Life, in this framing, is a process
that holds back entropy by continuously taking in and organising information.

C H A P T E R  F O U R  ·  W H A T  S C I E N C E  K N O W S

Information: The Fundamental
Currency of Living Systems
The same atoms can produce entirely different outcomes, depending
on how information is arranged.

04
STEO I NFORMATION:  THE  FUNDAMENTAL  CURRENCY OF  L IV ING SYSTEMS
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Information creates organisation. Organisation creates
behaviour. Behaviour creates outcomes.

E VO L U T I O N  A S  T H E  S U R V I VA L  O F  PAT T E R N S

This reframes evolution itself. Evolution is not merely the survival of matter — it is the survival
and propagation of information. Genes are information. So are languages, ideas, beliefs,
technologies, and cultures. The most adaptive patterns survive and spread; the least adaptive
disappear. And this competition between patterns runs continuously, at every level, all the time.

Cells exchange information.
Neurons exchange information.
Humans exchange information.
Civilizations exchange information.

Every living system can be understood as a participant in an ongoing exchange of information.
Which raises the central question of this chapter: how does information actually create reality?
The answer appears to run through state transitions. Information changes a system's state.
States open possibilities. Possibilities become actions. Actions generate outcomes. Outcomes
generate new information. Reality evolves through recursive information loops — the same
loop, once again, that runs through every chapter of this book.

T H E  B R A I N  A S  A  P R E D I C T I O N  E N G I N E

There is a striking modern theory that makes the information view of life unusually concrete,
and it maps almost exactly onto the STEO Loop. The neuroscientist Karl Friston proposed the 
free energy principle: that any self-organising system which persists over time must act to
minimise "surprise" — the gap between what it predicts and what it senses. REASONED EXTENSION

On this view, the brain is not a passive camera recording the world. It is a prediction machine,
constantly generating a model of what should happen next, then updating that model against
incoming signals, and acting to bring the world into line with its predictions.

Read that against the STEO sequence and the resemblance is hard to miss. An impulse is
information arriving — a prediction error, a signal that something is different from expected.
The system's state and interpretation are the predictive model meeting that signal. Choice and 
action are the moves the system makes to resolve the gap. And the resulting new state updates
the model for next time. Friston gives us, in formal neuroscience, a version of the loop STEO
describes in plain language: a living system perpetually receiving information, predicting,
acting, and re-predicting.

STEO I NFORMATION
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F R O M  T H E  S T E O  P E R S P E C T I V E

An impulse is simply information entering a system. Every experience is an information
event. Every thought, every emotion, every conversation is an information event. Which
leads to a principle with real teeth: the quality of a person's life is deeply tied to the quality
of information they repeatedly consume, interpret, and generate. You are not only what you
eat. You are what you repeatedly process.

L I V I N G  S Y S T E M S  B E C O M E  W H AT  T H E Y  P R O C E S S

This is not merely a technological observation about the age of the feed and the algorithm. It is
a biological principle. A nervous system trained for years on outrage builds the architecture of
outrage. A mind that rehearses fear deepens the channels of fear. A life immersed in a particular
stream of information slowly takes the shape of that stream — because, as we saw, repetition is
construction.

Living systems become what they repeatedly process.

The future, then, may belong less to those with the greatest resources and more to those with
the greatest ability to consciously navigate information — to choose, with awareness, what they
let in, how they interpret it, and what they send back out. And that ability, like everything in
STEO, begins with awareness: the simple, radical act of noticing the information you are
swimming in, and recognising that it is shaping you whether you notice or not. ❋

STEO I NFORMATION
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F or most of modern history, we pictured ourselves as individuals — self-contained
biological machines, directed by a central nervous system and governed by a private set of
genes. Recent science has quietly demolished that picture. The body you call yours is

shared.
You carry roughly as many microbial cells as human cells — on the order of tens of trillions

of each. ESTABLISHED SCIENCE  Bacteria, fungi, archaea, and viruses live in and on you in vast,
interacting communities, collectively called the microbiome. They are not passengers. They are
participants. And the implication is genuinely strange: the entity making decisions, feeling
moods, and reading this sentence is not one organism but a coalition.

~38T
Bacterial cells in a typical human
body — on the same order as our
~30 trillion human cells

>1000
Microbial species coexisting,
competing, and cooperating within
a single gut

~150×
More genes in the collective
microbiome than in the human
genome itself

A  C I V I L I Z AT I O N  I N  M I N I AT U R E

Within this internal ecosystem, thousands of species interact at once. Some compete for
territory and resources. Some cooperate, trading metabolites. Some regulate the growth of
others, keeping populations in check. They influence immunity, digestion, the synthesis of
vitamins, the regulation of inflammation — and, as the next chapter will show, mood and
behaviour. Like every civilization, the microbiome is dynamic: populations rise and fall,
resources grow abundant or scarce, conditions shift, and information moves continuously
through the network. Adaptation never stops. ESTABLISHED SCIENCE

Crucially, these bacteria are not static. They change their gene expression depending on
conditions — sensing the chemical environment and switching behaviours in response, even
coordinating as a group through a mechanism called quorum sensing, in which they effectively
"count" themselves and act collectively once their numbers cross a threshold. They are agents
responding to impulses from their environment, and their responses, summed across trillions,

C H A P T E R  F I V E  ·  W H A T  S C I E N C E  K N O W S

The Microbiome as a Living
Civilization
A human being is not simply an organism. A human being is an
ecosystem.

05
STEO T HE MICROBIOME AS  A  L IV ING C IV IL IZAT ION

23



shape the state of the whole organism. The STEO Loop is running, faithfully, at the scale of a
single cell.

T H E  W H O L E  I S  N OT  T H E  S U M  O F  I T S  PA R T S

The microbiome is one of biology's cleanest demonstrations of emergence. No individual
bacterium understands the human body. None has a plan. Yet collectively they perform
processes essential to the survival of the entire organism. The pattern should be familiar by
now:

No single neuron understands consciousness.
No single ant understands the colony.
No single human understands civilization.
Yet higher-order intelligence emerges from each.

There is a deep historical twist here, discovered by the biologist Lynn Margulis. The
mitochondria that power every one of your cells were once free-living bacteria, absorbed into a
larger cell billions of years ago and never expelled. ESTABLISHED SCIENCE  Her theory of 
symbiogenesis established that major evolutionary leaps came not only from competition but
from merger — from once-separate organisms learning to live as one. You are, at the deepest
cellular level, already a community that learned to act as an individual. The boundary between
"me" and "the organisms I'm made of" was never as clean as it felt.

LO C A L  AC T I O N S ,  G LO B A L  C O N S E Q U E N C E S

The microbiome makes vivid a principle that runs through all of STEO: how local actions create
global outcomes. A microbial imbalance — dysbiosis — in one region can ripple through the
whole body. And the chain of causation forms a perfect loop:

Changes in diet alter microbial populations.
Changes in populations alter chemical signalling.
Changes in signalling influence physiology.
Physiology influences behaviour.
Behaviour alters future conditions.
And the cycle continues.

Watch what happens to the boundary between "you" and "your environment" as this loop turns.
The body shapes the microbiome; the microbiome shapes the body; neither exists
independently; both continuously co-create one another. The line dividing organism from
environment, self from circumstance, becomes genuinely difficult to draw. REASONED EXTENSION

STEO T HE MICROBIOME
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T H E  F O U N D AT I O N A L  L E S S O N

Human beings imagine themselves as separate from their circumstances. The microbiome
offers a biological refutation. Every participant influences the whole, and the whole
influences every participant. To understand a person, you must understand the systems
they exist within. To understand the system, you must understand the interactions inside it.
The microbiome reveals, in the most intimate possible way, that life is not an object. Life is a
conversation.

Hold onto that last line. It returns, at larger and larger scales, all the way out to the planet. ❋

STEO T HE MICROBIOME
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A mong the most abundant biological entities on Earth are bacteriophages — viruses that
infect bacteria. There are an estimated ten million trillion trillion of them on the planet,
outnumbering every other biological entity combined. For decades they were filed under

a single heading: predators. The reality turns out to be far more interesting.
A phage attaches to a bacterial cell and injects genetic material. Sometimes the bacterium is

destroyed. But sometimes — through a process called lysogeny — the phage's genetic material is
woven into the bacterium's own genome and carried forward, becoming a permanent part of
the lineage. ESTABLISHED SCIENCE  Phages, in other words, do not merely kill. They move
information through microbial ecosystems, rewriting the inheritance of the organisms they
touch.

A  S E C O N D  PAT H WAY  F O R  K N O W L E D G E

This matters because it reveals a route for adaptation beyond the familiar one. Classical
evolution runs vertically: parents pass information down to offspring, slowly, generation by
generation. Microbial ecosystems reveal an additional channel — horizontal gene transfer, in
which genetic information moves sideways, across a population, between organisms that are
not parent and child. ESTABLISHED SCIENCE  Knowledge, in a biological sense, can spread through a
network like news.

It is why antibiotic resistance can race through a bacterial population far faster than
mutation alone could ever manage: a useful gene, once it exists somewhere, can be shared. A
bacterial community therefore behaves less like a crowd of isolated individuals and more like a
connected information system — one that learns collectively, not just lineage by lineage.

The most resilient systems are not necessarily the
strongest. They are often the most connected.

C H A P T E R  S I X  ·  W H A T  S C I E N C E  K N O W S

Bacteriophages and the Architecture
of Adaptation
Adaptation is not always created through competition. Often, it
emerges through the transfer of information.

06
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A  D I S C O V E R Y  T H AT  B E C A M E  A  T O O L

The relationship between bacteria and phages handed humanity one of its most powerful
technologies. CRISPR — now the basis of precision gene editing — did not begin in a lab. It
evolved as a bacterial immune system: a way for bacteria to capture fragments of phage DNA
and remember past infections, so they could recognise and cut down the same invader if it
returned. ESTABLISHED SCIENCE  An adaptive memory system, forged in the ancient arms race
between microbes and their viruses, is now being used to rewrite the code of life itself.
Information transfer at one scale became a lever at another.

T H E  S A M E  S T R U C T U R E ,  E V E RY W H E R E

Step back, and the principle generalises far beyond biology. Human societies evolve through the
exchange of ideas. Technologies evolve through the exchange of knowledge. Cultures evolve
through the exchange of stories. The structural pattern is identical to what phages reveal in the
microbial world:

Information enters a system.
The system changes.
New possibilities emerge.
The future becomes different from the past.

T H E  P H AG E  A S  M E TA P H O R

Here we cross from biology into analogy, and the chip in the margin marks the move. 
REASONED EXTENSION  Phages transfer biological information into bacteria; experiences transfer

informational content into human systems. The mechanisms differ — one molecular, one mental
— but they show the same principle: new information changes future trajectories.

Every experience introduces new possibilities into the system that receives it. Some
reinforce existing patterns, some disrupt them, and some — a book, a loss, a single sentence
arriving at the right moment — rewrite identity at the root, the way a phage rewrites a genome.
Growth becomes less about accumulating experiences and more about understanding how each
one changes the system that receives it.

A single piece of information can alter the future
direction of an entire ecosystem. History demonstrates
this repeatedly. So does biology.

The lesson the phage leaves is quietly hopeful. Adaptation does not require destroying what
came before; it can work by integration — taking in something new and carrying it forward as
part of the self. Learning, at every scale, looks like this: receiving information, and being
changed by it. ❋

STEO B ACTER IOPHAGES
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F or centuries the brain was treated as the sole seat of intelligence, and the digestive system
as little more than plumbing — a mechanical process for extracting nutrients from food.
Modern science has dissolved that hierarchy. The gut and the brain are in constant,

intimate conversation, and the gut has far more to say than anyone expected.
Communication between them runs along several channels at once: neural pathways,

immune signalling, hormonal messengers, and the metabolites produced by gut microbes.
Together these form the gut–brain axis. ESTABLISHED SCIENCE  And the discovery reorganises how
we understand human experience, because it makes the old separation between "physical" and
"mental" health almost impossible to maintain.

T H E  M E S S E N G E R S

Some of the specifics are startling. The great majority of the body's serotonin — a molecule
central to mood — is produced not in the brain but in the gut. ESTABLISHED SCIENCE  The vagus
nerve, the longest of the cranial nerves, runs like a dedicated data cable between gut and
brainstem, carrying signals in both directions, though the traffic is mostly upward — from gut to
brain. Gut microbes ferment fibre into short-chain fatty acids that influence inflammation, the
integrity of the gut lining, and even the brain. And the body's central stress circuit, the HPA axis,
both shapes and is shaped by the state of the gut and its inhabitants.

Studies in germ-free animals — raised with no microbiome at all — show altered stress
responses, altered brain development, and altered behaviour, much of it shifting when microbes
are introduced. REASONED EXTENSION  The precise translation to human psychology is still being
worked out, and caution is warranted. But the direction is unmistakable: the community of
organisms in your gut is participating in your mood, your stress, and your cognition.

A  LO O P  YO U  C A N  F E E L

The gut–brain axis is, above all, a vivid demonstration of feedback running inside a single body.
No component acts alone; each continuously influences the others. Lay the loop out and it
reads like a verse:

C H A P T E R  S E V E N  ·  W H A T  S C I E N C E  K N O W S

The Gut–Brain Axis: Where Biology
Meets Experience
Thoughts influence biology. Biology influences thoughts. The
relationship runs in both directions, always.

07
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Stress changes the body.
The body changes perception.
Perception changes behaviour.
Behaviour changes biology.
And the loop repeats.

Mood influences digestion; digestion influences mood. Sleep influences microbial balance;
microbial balance influences sleep. Nutrition shapes microbial diversity; diversity shapes
inflammation; inflammation shapes cognition; cognition shapes the next decision — which
shapes nutrition. The system is recursive all the way down. What looks like a purely
psychological experience often has biological machinery underneath it. What looks purely
biological often has a psychological component riding along. The boundary between mind and
body, like the boundary between self and microbiome, blurs the moment you look closely.

T H E  B O D Y  R E M E M B E R S

STEO treats this as foundational. Human experience emerges through interacting systems,
not isolated mechanisms — and those systems carry memory. The nervous system
remembers. The microbiome remembers. The body remembers. Patterns of stress, nutrition,
and emotion lay down traces that bias every future state. This is why state is not a starting
point you can take for granted: you arrive at each moment already carrying the residue of
the loops that came before.

T H E  S H I F T  I N  T H E  Q U E S T I O N

Once the gut–brain axis is taken seriously, the way we ask about our own difficulties has to
change. The reductionist question is, "What part of me is causing this?" — as though there were
a single broken component to locate and replace. The systems question is different, and more
honest:

What system is generating this outcome?

That shift — from part to system, from component to loop — is the transition from reductionist
thinking to systems thinking, made personal. It is the same move STEO asks you to make about
your whole life. And it changes everything downstream of it, because you stop hunting for the
one thing to fix and start reading the pattern that keeps producing the thing. ❋

STEO T HE GUT–BRA IN  AX IS
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I f the microbiome shows us a civilization inside the body, the mycelial network shows us one
beneath our feet. Fungi grow as mycelium — vast, branching threads that spread through
soil, often invisibly, sometimes across astonishing distances. A single fungal organism in

Oregon stretches across nearly ten square kilometres and is thought to be thousands of years
old. It is among the largest and oldest living things on the planet, and almost no one ever sees it.

What these networks do is even more remarkable than their scale. Through partnerships
with plant roots — mycorrhizal relationships — fungi link trees to one another underground,
forming what the ecologist Suzanne Simard famously called the "wood wide web." 

ESTABLISHED SCIENCE  Through these living cables, trees exchange carbon, nitrogen, water, and
chemical signals. Older "hub" trees can route resources to struggling seedlings. Trees under
attack by pests can send warning signals that prompt neighbours to raise their chemical
defences. A forest, it turns out, is not a collection of separate competitors. It is a connected,
communicating, partly cooperative system.

R E S I L I E N C E  L I V E S  I N  T H E  C O N N E C T I O N S

Mycelial networks regulate the flow of nutrients, drive decomposition, and recycle the dead
back into the living. They are the circulatory and recycling system of entire ecosystems,
sustaining resilience across timescales that dwarf a human life. ESTABLISHED SCIENCE  The
mycologist Paul Stamets has spent a career arguing that these networks behave like a kind of
ecological nervous system — sensing, routing, and responding across the forest as a whole.

Here the lesson of the bacteriophage returns, scaled up and rooted in soil. What makes a
forest robust against drought, disease, and disturbance is not the strength of any single tree but
the connectivity of the whole. Sever the network and individual trees grow more fragile, more
isolated, more easily lost. The principle is by now a refrain in this book, and the forest states it
as clearly as anything in biology:

Intelligence may not live in the components. It may live
in the connections between them.

C H A P T E R  E I G H T  ·  W H A T  S C I E N C E  K N O W S  ·  N E W

Mycelial Networks and the
Intelligence of Connection
Beneath the forest floor runs a network that trades, remembers, and
redistributes — on a timescale we are barely built to perceive.
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T H E  S A M E  PAT T E R N ,  R E A D  T H R O U G H  D I F F E R E N T  C LO C K S

The mycelial network introduces a dimension we have so far left implicit: time. And it turns out
to be one of the most quietly profound ideas in the whole framework. Consider the clocks at
which different systems run.

T H E  S A M E  L O O P ,  D I F F E R E N T  T I M E  H O R I Z O N S

Bacteria  ·  generations measured in minutes to hours

Human cells  ·  renewal over days to years

A human life  ·  decades

Forests & fungal networks  ·  centuries to millennia

Geological & planetary cycles  ·  millions of years

The same feedback architecture — impulse, state, response, adaptation, new state — may simply be
running at radically different speeds.

This reframes a question that recurs throughout STEO. When we notice the same
organisational pattern at the scale of a bacterium and the scale of a forest, perhaps we are not
looking at two unrelated phenomena that happen to rhyme. Perhaps we are watching the same
process through different time horizons. REASONED EXTENSION  A bacterial colony adapting over an
afternoon and a forest adapting over a thousand years may be two exposures of one underlying
loop, taken at different shutter speeds. Bacterial change is fast and visible; ecological change is
slow and easy to miss; geological change is so slow it looks, to us, like permanence.

W H Y  T I M E  H O R I Z O N  M AT T E R S  F O R  A  P E R S O N

Much of human frustration comes from mismatched clocks. We run reinforcing loops over
years — in health, in relationships, in skill — but judge them over days, and conclude nothing
is happening. The mycelial network is a corrective. Real structural change in slow systems is
invisible at short timescales and undeniable at long ones. The forest does not look like it is
moving. Over a century, it has moved completely. Many of the most important loops in your
life are forest-paced, not bacterium-paced — which means the absence of fast results is not
the absence of change.

STEO M YCEL IAL  NETWORKS
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C O N N E C T I O N  A S  A  D E V E LO P M E N TA L  P R I N C I P L E

The mycelial network leaves STEO with two gifts. The first: that resilience, intelligence, and
health are properties of relationship — a theme now confirmed from bacteria to forests, and one
that will return when we reach the human domains and the architecture of a life. The second:
that patterns repeating across scale may be expressions of a single process observed through
different windows of time. 

Both gifts point the same way. To understand any living thing — a microbe, a tree, a person, a
civilization — you have to look not only at the thing but at what it is connected to, and over
what span of time those connections do their work. The forest has been quietly making this
argument for as long as there have been forests. We are only now learning to read it. ❋

STEO M YCEL IAL  NETWORKS
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S E C T I O N  T W O

As Within

The same principles that govern cells and forests govern

minds. Three chapters on consciousness as a constructive

interface, on the deep patterns that organise human

experience, and on how individual minds combine into

something larger than any of them.



T his may be one of the most important and most unsettling discoveries in cognitive
science, and almost everyone underestimates how completely it applies to them. You are
not in contact with the world. You are in contact with your brain's model of the world —

and the two are not the same.
The machinery makes this unavoidable. Every second, billions of bits of sensory information

strike the body. Only a tiny fraction ever reaches conscious awareness. ESTABLISHED SCIENCE  The
nervous system receives information, the brain processes it, and the mind constructs an
experience — but at no point does a human being access reality in its entirety. Consciousness is
not a window. It is a filter, and a fierce one. The brain is continuously deciding what matters,
what can be ignored, what deserves attention, what deserves action. What reaches you has
already been heavily edited before "you" ever see it.

T H E  B R A I N  B U I L D S  W H AT  YO U  S E E

Modern neuroscience goes further than "filtering." On the predictive processing account
introduced earlier, perception is not the brain passively receiving the world but actively 
predicting it, then correcting the prediction against incoming signals. REASONED EXTENSION  You
do not see what is there; you see your brain's best guess about what is there, lightly adjusted by
the senses. Most of what you experience as "out there" is generated "in here" and checked
against reality only at the edges.

The psychologist Lisa Feldman Barrett has shown this dramatically for emotion. In her
theory of constructed emotion, feelings are not pre-packaged reactions waiting to be triggered;
they are constructed by the brain in the moment, out of bodily signals plus learned concepts
plus context. REASONED EXTENSION  The same racing heart can become excitement or dread
depending on the interpretation the brain assembles around it. Emotion, too, is a construction
— which means it can, with practice, be re-constructed.

C H A P T E R  N I N E  ·  T H E  H U M A N  S Y S T E M

Consciousness and State-Dependent
Reality
Human beings do not experience reality directly. They experience
interpretations of it.
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T W O  P E O P L E ,  O N E  E V E N T,  T W O  W O R L D S

This produces what we can call state-dependent reality. Two people encounter an identical
event and experience entirely different worlds. The event does not change. The interpretation
changes. The state changes. The outcome changes.

An optimistic state finds opportunity.
An anxious state finds danger.
A confident state finds possibility.
A fearful state finds threat.
Reality has not moved. The information being selected has.

There is even a piece of brain anatomy that makes this concrete: the reticular activating system,
a network in the brainstem that helps govern what gets through the filter into awareness.
Decide a thing matters and you will start seeing it everywhere — the new word, the particular
car, the feared outcome. It was always there. Your state changed what your attention selected. 

REASONED EXTENSION

W H Y  B E L I E F S  C O N F I R M  T H E M S E LV E S

Now the loop closes, and we can finally see why the self-reinforcing patterns of Chapter Three
are so hard to break. The state acts as a lens. The lens determines which information enters
awareness. That information shapes the next choice. The choice generates the next experience.
And the experience reinforces the state that started it. 

This is why beliefs become self-confirming. This is why
identities become self-sustaining. This is why patterns
repeat.

A person convinced the world is hostile will, through a perfectly ordinary filtering mechanism,
perceive more hostility, behave more defensively, and generate more of the very evidence that
proves them right. The nervous system is not merely observing reality. It is actively
participating in constructing the reality it then takes as proof. The loop is sealed not by
stupidity or weakness but by the basic architecture of perception.

T H E  I N T E R FAC E ,  A N D  I T S  C O S T

STEO treats consciousness as an adaptive interface. Its job is to help an organism navigate
overwhelming complexity by compressing an impossible flood of information into something
actionable. This is a triumph of evolution — but it comes with a cost, and the cost is the whole
problem in a sentence:

The map can be mistaken for the territory. The
interpretation can be mistaken for reality itself.

STEO STATE-DEPENDENT REAL IT Y
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Which is why human development, in the STEO sense, requires a peculiar and powerful
capacity: the ability to observe the observer. To notice the filter while it is filtering. To question
the assumptions baked into a state. To examine the lens through which an experience is being
generated, rather than simply living inside it as though it were the world.

T H E  C H A I N  T H AT  F R E E S  T H E  L O O P

Awareness creates flexibility. Flexibility creates choice. Choice creates evolution. The
moment you can see that your experience is being constructed — that the hostility, the
hopelessness, the certainty is partly a state and not purely a fact — a gap opens between the
impulse and the response. In that gap lives every possibility of change. Consciousness, used
this way, becomes the mechanism through which a system becomes capable of transforming
itself.

This is the hinge of the entire framework. Everything upstream — systems, feedback,
information — has been building toward it. A system that can observe its own states can begin
to choose them. And a system that can choose its states can, slowly, redesign its life. ❋

STEO STATE-DEPENDENT REAL IT Y

36



L ong before there was a science of mind, there were stories. And across cultures separated
by oceans, languages, and centuries, the same characters keep walking onto the stage. The
hero. The mother. The king. The warrior. The teacher. The trickster. The destroyer. The

creator. The recurrence is too consistent to be coincidence.
Carl Jung called these recurring structures archetypes. The crucial point — easy to miss — is

that archetypes are not personalities. They are patterns: recurring modes of perception,
behaviour, and adaptation that the human psyche seems to reach for again and again. 

REASONED EXTENSION  Their significance runs past mythology. They suggest that human
consciousness, like the biological world, organises its experience into a limited set of repeatable
forms.

PAT T E R N S  A S  C O M P R E S S I O N

From a systems perspective, archetypes perform a familiar function: information compression.
The world is overwhelmingly complex; a story reduces it to a recognisable structure that can be
remembered, transmitted, and acted upon. The hero encodes transformation. The explorer
encodes discovery. The caregiver encodes protection. The ruler encodes order. 

REASONED EXTENSION  Each is a compressed package of "how to be" in a certain kind of situation —
a pattern dense enough to carry across generations and flexible enough to be re-expressed in
every age.

Modern cognitive psychology arrives at a related idea through a different door. It speaks of 
schemas — organised mental frameworks, built from experience, that shape how we interpret
new information and what we expect to happen next. ESTABLISHED SCIENCE  Where Jung saw
inherited archetypes, cognitive science sees learned schemas; the debate over their origin is
real and unresolved. But both point to the same structural truth: the mind does not meet each
moment fresh. It meets each moment through a pattern it already carries.

Stories become repositories of information.
Civilizations encode survival knowledge into narrative.
Narrative becomes cultural memory.

C H A P T E R  T E N  ·  T H E  H U M A N  S Y S T E M

Archetypes, Patterns, and the Deep
Structure of Experience
Just as nature produces recurring biological patterns, the psyche
appears to produce recurring psychological ones.
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Cultural memory guides future behaviour.
And the cycle continues.

T H E  S TO RY  YO U  A R E  L I V I N G

The psychologist Dan McAdams has shown that people make sense of their own lives by
constructing an internal narrative identity — a story of who they are, where they came from,
and where they are going. ESTABLISHED SCIENCE  This is not idle storytelling. The narrative you
hold about yourself functions as a schema for your own life: it selects which events feel
significant, which roles feel available, and which futures feel possible. Change the story and you
change the filter through which the next chapter is written.

This is why archetypes are not fixed. They evolve. Different cultures express them
differently; different individuals embody them differently; the underlying structures persist
while their surface forms shift. And it is why STEO proposes that psychological development
often involves movement between archetypal states. People do not merely acquire skills. They
evolve identities. Each stage of growth tends to demand a different adaptation, a different
pattern, a different governing story.

The question shifts from "Who am I?" to "What pattern
am I currently expressing?"

W H Y  T H E  R E F R A M E  M AT T E R S

"Who am I?" invites a search for a fixed essence — and tends to trap a person inside
whatever pattern they happen to be running, treating it as identity itself. "What pattern am I
currently expressing?" treats the self as a system passing through states. It assumes the
pattern can be named, examined, and changed. That single shift converts an unconscious
script into a conscious choice. Instead of being the wounded one, the controller, the rescuer,
you can notice that you are currently expressing that pattern — and ask what the next stage
of development might require instead.

Understanding these deep structures increases self-awareness in the most practical way.
Rather than being silently steered by a recurring narrative — playing out the same role in
relationship after relationship, role after role — a person gains the ability to engage their
patterns consciously. And in the gap between recognising a pattern and re-enacting it, the
same freedom appears that the previous chapter located in the space between impulse and
response. The answer to "what pattern am I expressing?" very often reveals the next stage of
growth, hiding in plain sight inside the question. ❋

STEO A RCHET YPES  &  PATTERNS
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H uman intelligence did not evolve in isolation. It evolved through networks. No single
person created language. No single person created mathematics. No single person
created civilization. These are emergent systems — built, like a microbiome or a forest,

out of countless local interactions that no individual participant could have produced alone.
Every generation inherits information, modifies it, and transmits it forward. Knowledge

accumulates. Ideas collide and combine. Technologies emerge. Societies adapt. And the whole
becomes vastly greater than any participant. This is collective intelligence, and it is the same
emergence we have been tracking all along, now operating between minds rather than within
them. ESTABLISHED SCIENCE

Ant colonies solve problems no ant comprehends.
Bee colonies coordinate without a coordinator.
Microbial communities self-organise.
Neural networks generate cognition.
Human societies generate civilizations.

I N T E L L I G E N C E  W I T H O U T  A  C O N T R O L L E R

How does coordinated intelligence arise with no one in charge? Biologists studying social
insects identified a mechanism called stigmergy: individuals leave traces in a shared
environment — a pheromone trail, a half-built structure — and those traces guide the behaviour
of others, who add traces of their own. ESTABLISHED SCIENCE  Order emerges not from a central
plan but from agents responding to the marks left by other agents. An ant colony finds the
shortest path to food without any ant knowing the route; the trail itself, reinforced by success,
becomes the colony's memory and its map.

Human culture runs on a vastly richer version of the same principle. We leave traces —
words, tools, roads, institutions, code — and each generation builds on the traces of the last.
The result is cultural evolution: a process in which information, not just genes, is selected,
varied, and inherited. ESTABLISHED SCIENCE  The biologist Richard Dawkins coined the term meme
for a unit of culture that spreads and competes much as a gene does. REASONED EXTENSION  Ideas,

C H A P T E R  E L E V E N  ·  T H E  H U M A N  S Y S T E M

Collective Intelligence and the
Emergence of Civilization
Individual units interact locally. Global intelligence emerges. The
pattern has no respect for the boundary of the skull.
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in this light, are patterns of information undergoing their own evolution, propagating through
the network of human minds, mutating as they go, surviving when they are adaptive — or
merely contagious.

T H E  N E T W O R K  B E C O M E S  V I S I B L E

The internet provides the clearest demonstration humanity has ever built. Billions of individuals
contribute information to a single, continuously reorganising network. New patterns emerge.
Knowledge spreads at a velocity without precedent. Collective memory expands. For the first
time, the network of human minds has a visible, queryable substrate — and we can watch
collective intelligence happen in close to real time. ESTABLISHED SCIENCE

But the same architecture that lets information educate also lets it manipulate; the same
connectivity that can unite can also divide. A network this fast and this dense amplifies
whatever moves through it — wisdom and delusion alike, with no inherent preference for
which.

Information can educate.
Information can manipulate.
Information can unite.
Information can divide.
The network does not choose. It amplifies.

S T E O  AT  T H E  S C A L E  O F  T H E  G R O U P

Here STEO expands beyond the individual. The principles governing personal transformation
apply, with remarkable fidelity, to groups, organisations, and societies. Every collective system
possesses the same machinery a person does:

states — a prevailing mood, climate, or condition;

feedback loops — reinforcing and balancing dynamics that stabilise or amplify;

memory — institutions, records, traditions, accumulated culture;

narratives — the shared stories a group tells about who it is;

adaptations — the ways it changes, or fails to, under pressure.

Understanding these allows a collective to evolve intentionally rather than merely reactively —
to notice its own loops, examine its own narratives, and choose its direction, exactly as an
individual can. REASONED EXTENSION

The challenge is no longer individual intelligence alone.
The challenge is collective intelligence.

The future of civilization may depend on whether we can navigate our collective information
systems consciously — whether the largest human system can develop the same self-awareness
STEO asks of a single person. The future belongs to systems capable of learning together. ❋

• 

• 

• 

• 

• 
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S E C T I O N  T H R E E

As Above

Here the threads are drawn together. The same architecture

seen in cells and minds is followed outward to its largest

scales — planet, cosmos, and the energetic fabric of the

universe itself — inward to its most speculative edges, and

finally down into a method a single person can actually use.

Seven chapters that turn a theory of systems into a practice

of awareness.



H old a river delta, a tree, and a human lung side by side and something uncanny happens:
they rhyme. A trunk splits into boughs, boughs into branches, branches into twigs. A
great river gathers from tributaries, tributaries from streams, streams from rivulets. The

bronchi of your lungs divide and divide again until they end in some three hundred million
alveoli. Three systems — geological, botanical, anatomical — with no shared designer, arriving at
the same branching solution to the same problem: how to move something through space
efficiently, how to maximise contact between a network and its surroundings.

Lightning branches like a nervous system. The fissures of a dried lakebed echo the cracking
of old paint and the veins of a leaf. Zoom far enough out and the filaments of galaxies strung
across the dark resemble, with some poetic license, the neurons of a brain. ESTABLISHED SCIENCE

Nature, it seems, is thrifty. Rather than inventing a fresh architecture at every scale, it reaches
again and again for organisational patterns that already work.

The mathematician Benoit Mandelbrot gave this thrift a name and a geometry. A fractal, in
his sense, is a pattern that repeats across levels of magnification — self-similar, so that a small
piece, enlarged, resembles the whole. A coastline is the classic case: measure it with a long ruler
and you get one length; measure with a shorter ruler, catching more of the inlets and
headlands, and the length grows; the closer you look, the more detail appears, statistically
similar at every zoom. ESTABLISHED SCIENCE  Mandelbrot's insight was that the rough, broken,
recursive shapes of the real world — clouds, mountains, blood vessels, turbulence — follow a
hidden mathematical order that classical smooth geometry had simply ignored.

S E L F - S I M I L A R I T Y  I S  N OT  S A M E N E S S

It is essential to be precise here, because this is exactly where systems thinking shades into
wishful thinking if one is not careful. STEO does not claim that a bacterium is a small human, or
that a civilization is a large person, or that the cosmos is a brain. OPEN QUESTION  The details at
each scale are radically different. A neuron and a galaxy share no physics, no chemistry, no
function.
What recurs is something subtler: the relationship between parts and wholes. The way local
interactions, repeated across a network, generate global behaviour that no part contains. That
structural logic — not the substance — is what appears again and again.

C H A P T E R  T W E L V E  ·  T H E  S T E O  F R A M E W O R K

Fractal Systems Across Scale
The same organising shape appears at magnifications that have
nothing else in common — and that recurrence is the strongest
evidence STEO leans on.

12
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T H E  S A M E  L O G I C ,  T H R E E  S C A L E S

BIOLOGICAL  cells → tissues → organs → organisms → ecosystems

PSYCHOLOGICAL  thoughts → beliefs → identities → behaviours → a life

SOCIAL  individuals → families → communities → cultures → civilizations

Read the three rows together. At every level the same sentence is true: local interactions
generate global outcomes. Small things, related and repeated, build large things whose behaviour
they do not individually possess. This may be one of the deepest principles complexity science
has surfaced — that enormous complexity can emerge from simple rules applied over and over
across a network. REASONED EXTENSION

W H Y  T H E  PAT T E R N  I S  W O R T H  TA K I N G  S E R I O U S LY

There are two honest ways to read fractal recurrence, and STEO holds them in tension rather
than collapsing one into the other.
The deflationary reading: branching networks are simply the efficient solution to a common
engineering problem, so of course they appear wherever that problem arises. Convergent
design, nothing more. The recurrence is real but shallow — a coincidence of optimisation. 

ESTABLISHED SCIENCE

The expansive reading: the recurrence hints that information, feedback, and adaptation are
organising principles woven into reality at a level deeper than any single discipline studies —
that we keep rediscovering the same grammar because it is, in some real sense, the grammar of
complex existence. OPEN QUESTION

The scientific value lies not in certainty. The value lies
in recognising the pattern.

STEO's working position is the modest one with the larger door left open. The branching, the
nesting, the loops within loops — these are observed, documented, undeniable. What they
ultimately mean is unsettled. And the practical payoff does not require settling it: if the
architecture of your inner life genuinely shares its logic with systems you already understand —
ecosystems, markets, networks — then what you know about one becomes a lens for seeing
another. Not because they are the same. Because they are shaped alike.

→
→

STEO F RACTAL  SYSTEMS ACROSS SCALE
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T H E  U S E  O F  T H E  L E N S

You already have intuitions about how ecosystems collapse, how rumours spread, how a
small advantage compounds into dominance. Fractal thinking gives you permission to turn
those intuitions inward — to ask what is being amplified in you, what is quietly stabilising,
what single change upstream might cascade. The pattern is a tool for transferring hard-won
understanding from a domain you know to the one domain you can never quite see from
outside: yourself.

Every system, it turns out, appears embedded within larger systems. Every pattern participates
in larger patterns. Human beings may be far less isolated than they imagine — participants in
nested layers of organisation extending well past immediate perception. Whether those larger
layers are biological, ecological, informational, technological, or something we have no word for
yet remains, genuinely, unknown. OPEN QUESTION  The next two chapters follow the pattern in
both directions: outward to the planet, and inward to its most speculative frontier. ❋

STEO F RACTAL  SYSTEMS ACROSS SCALE
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S cientifically, the Earth is a planet — a ball of rock and metal and water turning around a
star. That is true and complete as a description of substance. But describe the Earth in the
language of behaviour rather than substance, and a different picture emerges. It self-

regulates. It adapts. It maintains a dynamic equilibrium far from the dead chemical balance it
would settle into if life were removed. It cycles energy, matter, and information through deeply
interconnected networks that span the whole globe.

The atmosphere exchanges gases with the oceans. The oceans drive the weather and feed
the ecosystems. Ecosystems shape the climate; the climate reshapes the ecosystems. Forests
make rain; rain makes forests. The composition of the very air — roughly a fifth reactive oxygen,
held there continuously by living things — is not a geological accident but a biological
achievement, maintained against chemistry by life itself. ESTABLISHED SCIENCE  Feedback loops are
everywhere you look, and none of the major systems operates alone.

GA I A :  T H E  P L A N E T  A S  O N E  S Y S T E M

This way of seeing gained its sharpest formulation in the Gaia hypothesis, proposed by the
chemist James Lovelock and developed with the biologist Lynn Margulis — the same Margulis
whose work on symbiosis we met in the chapter on the microbiome. Their proposal: life and its
physical environment co-evolve as a single tightly-coupled system, and that system's
interactions keep conditions within the bounds life can tolerate. ESTABLISHED SCIENCE

What Lovelock and Margulis showed has held up and deepened ever since: planetary-scale
regulation emerges from the coupling of living and non-living processes across the whole globe.

ESTABLISHED SCIENCE  The Earth maintains its own temperature, its own atmospheric chemistry,
its own cycles of water and carbon — a self-regulating system holding its equilibrium far from
the dead chemical balance it would otherwise fall into. By every functional definition this book
has used for life — taking in energy, organising against entropy, adapting through feedback —
the planet is a living system. REASONED EXTENSION  It is regulation that arises from relationships
rather than from a controller at the centre: exactly the order STEO keeps meeting at every
scale, here written across an entire world.

C H A P T E R  T H I R T E E N  ·  T H E  S T E O  F R A M E W O R K

Earth as a Living System
The Earth is a living system in the fullest functional sense — self-
regulating, adaptive, organising, holding a dynamic balance through
countless interlocking loops.

13
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T H E  S P H E R E S ,  C O U P L E D

ATMOSPHERE HYDROSPHERE

BIOSPHERE LITHOSPHERE

HUMAN SYSTEMS

Modern Earth System Science has mapped these couplings in rigorous detail across the
atmosphere, the hydrosphere, the biosphere, the lithosphere — and, increasingly, a fifth term
that has grown impossible to leave out: us. No sphere operates independently. A change in one
propagates, through loops fast and slow, into all the others.

H U M A N I T Y  A S  A  P L A N E TA RY  F E E D B AC K  M E C H A N I S M

For the first time in the planet's history, a single species has become one of the most powerful
feedback mechanisms in the entire system. ESTABLISHED SCIENCE  Human technology now
measurably influences the climate. The climate drives migration. Migration reshapes
economies. Economies steer politics. Politics directs the next generation of technology. The
loop does not close so much as spiral, each turn larger than the last.

Technology now influences climate.
Climate influences migration.
Migration influences economies.
Economies influence politics.
Politics influences technology.
And the loops keep widening.

Scientists have tried to bound this. The planetary boundaries framework, developed by a group
led by Johan Rockström and Will Steffen, identifies a set of critical Earth-system processes —
climate, biodiversity, nutrient cycles, freshwater, and others — each with a threshold beyond
which the system risks shifting into a new and far less hospitable state. ESTABLISHED SCIENCE  The
framework is, in STEO's terms, an attempt to locate the balancing loops that have kept the
planet habitable and to ask how hard they can be pushed before they flip into reinforcing ones.

STEO E ARTH AS  A  L IV ING SYSTEM
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T H E  L E S S O N  T H E  P L A N E T  T E A C H E S  T H E  P E R S O N

The health of a system depends on the quality of the relationships inside it. That sentence is
true of the biosphere, and it is true of a body, a marriage, a company, a self. The Earth is
simply the largest mirror available — the same systems principles STEO applies to an
individual life, written at a scale impossible to ignore. Every action participates in a larger
system. Every choice contributes to a collective outcome. At planetary scale this stops being
philosophy and becomes, quite literally, a survival question.

There is a responsibility hidden in this that earlier generations never had to carry. When a
species can shift planetary-scale processes, individual behaviour can no longer be treated as a
purely private matter. REASONED EXTENSION  The future may depend on a deceptively simple
capacity: the ability to think at the scale of the systems we actually influence — to hold, in an
ordinary human mind, the loops our ordinary human actions now feed. Sustainable
development is not, at root, a moral exhortation. It is systems science applied honestly to the
largest system we belong to. ❋
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Every living thing is electrical, and this is not a metaphor. The signals that run your brain, the
pulse that drives your heart, the rhythms that organise a planet — all of them are
electromagnetic, all of them measurable, and all of them in constant exchange with the fields
around them. This chapter follows that exchange from the firmly established outward to its
furthest edge, where the real question becomes how deeply we are woven into the systems that
contain us.

Begin with what is genuinely established, and it is more remarkable than most people realise.
Living organisms are electrical. Your brain runs on electrochemical signals, and their collective
rhythm can be read from outside the skull as brainwaves — the electroencephalogram, the EEG. 

ESTABLISHED SCIENCE  Your heart is driven by an electrical pulse strong enough to be recorded
from the surface of the skin, and far beyond it — the electrocardiogram, the ECG, whose field is
the strongest the body produces. ESTABLISHED SCIENCE  You are, in a quite literal and measurable
sense, a generator of electromagnetic activity.

So is the planet. The Earth sustains a global geomagnetic field, the one that swings a compass
needle and shields the surface from the solar wind. ESTABLISHED SCIENCE  And in the cavity
between the Earth's surface and the ionosphere, lightning strikes ring a set of extremely low-
frequency electromagnetic resonances — the Schumann resonances — with a fundamental tone
near 7.8 hertz. ESTABLISHED SCIENCE  The Sun, for its part, floods the whole system with
electromagnetic radiation and periodic storms. None of this is fringe. It is textbook geophysics
and textbook physiology.

C H A P T E R  F O U R T E E N  ·  T H E  S T E O  F R A M E W O R K  ·  N E W

Fields, Rhythms, and the Question of
Interconnection
From the measurable electromagnetism of brains, hearts, and the
planet to the connection the whole book has been circling: that we are
woven into the living systems around us through energy and rhythm.

14
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M E A S U R A B L E  ·  R E A L  ·  E S T A B L I S H E D

EEG — brain rhythm · ECG — cardiac field ·

Geomagnetic field · Schumann resonance ·

Solar activity

R H Y T H M  M E E T I N G  R H Y T H M

Here the pattern grows striking. The brain's dominant rhythms and the Earth's electromagnetic
resonance occupy overlapping frequencies, both hovering near eight hertz. OPEN QUESTION

STEO reads this the way it reads every echo across scales in this book — as a sign that the body
and the planet are not sealed off from one another, but are rhythmic systems running inside the
same electromagnetic medium, exchanging influence we are only beginning to measure. How
far that coupling reaches is one of the genuinely open frontiers of the science, which is exactly
why an open question, rather than a closed verdict, belongs here. The honest shape of the
territory is layered, and each layer is worth stating plainly:

Three layers of one connection

ESTABLISHED SCIENCE   Organisms generate measurable electromagnetic activity. The
Earth and Sun generate measurable electromagnetic fields. These coexist and, in well-
studied ways, interact.

REASONED EXTENSION   Living systems are demonstrably sensitive to rhythm and to
environmental cycles — light, season, temperature. That subtle external rhythms
shape biology in ways not yet fully mapped is a serious and active avenue of inquiry.

OPEN QUESTION   How far the coupling runs — whether minds are woven
electromagnetically into a planetary or cosmic field, and what collective
consciousness does within it — is open frontier. The marker is here for you to question
alongside us.

T I M E :  T H E  S A M E  PAT T E R N  AT  D I F F E R E N T  S P E E D S

There is a second thread here that survives the strictest scrutiny, and it has less to do with
fields than with time. Recall the mycelial networks from earlier: fungal systems that regulate
nutrient flow and underwrite the resilience of forests across decades and centuries. A

STEO F IELDS  &  RHY THMS
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bacterium lives a generation in minutes. A fungal network persists for centuries. A geological
cycle runs for millennia.
What looks, at one scale, like a stable and unchanging backdrop is, at another, a slow process
mid-stride. The mountain is not permanent; it is a wave breaking too slowly for you to see it
move. REASONED EXTENSION  This is the core of the "everything is connected across scales"
recognition: systems at every scale are running the same kinds of feedback process at wildly
different speeds, and much of what we treat as fixed is simply changing on a clock longer than a
human life.

Different scales of reality are the same pattern,
observed through different horizons of time.

U N I V E R S A L  E C O S Y S T E M  T H E O RY

Gather the threads and the model this whitepaper has been circling takes shape. Bacteria
influence the body. The body, through behaviour, influences the planet. Civilizations influence
planetary systems. And larger systems influence civilizations in ways we are only beginning to
perceive. Each layer both shapes and is shaped by the layers above and below it, and within that
frame every choice becomes part of a larger feedback network.
Call it Universal Ecosystem Theory. OPEN QUESTION  It arranges what we know into a single shape
— one that shows where to look, how to act, and how a single life connects to the largest
systems it belongs to. The chapters that follow give that shape its physical substance.
What recurs at every level science has so far examined — feedback, information exchange,
adaptation, emergence, and pattern formation, from the bacterial to the planetary — is the
signature of a single organising principle expressing itself at every scale. REASONED EXTENSION

And the cosmos has more to say on this than the chapter has yet admitted, because the medium
that fills almost the whole of it behaves far stranger than the word emptiness ever suggested.
Before the framework turns back to the one system you can operate, it is worth following the
pattern all the way out. We turn next to what the universe is actually made of. ❋
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Look up on a clear night and the older intuition returns — that the sky is mostly emptiness with
a scattering of fire. It is among the most complete reversals in modern science that this picture
is almost exactly backwards. Space is not empty, and the matter that fills it is not the solid,
liquid, and gas of our planetary experience. It is something else, something most people never
learned to name, and it makes up the overwhelming majority of everything we can see.

That something is plasma — often called the fourth state of matter. Heat a gas enough, or
charge it strongly enough, and electrons tear free of their atoms, leaving a seething mix of
charged particles that behaves unlike anything in ordinary kitchen physics. ESTABLISHED SCIENCE

It was identified as a distinct state by the English physicist William Crookes in 1879. And here is
the figure that should reorganise one's sense of reality: an estimated 99% of the visible matter
in the universe is plasma. ESTABLISHED SCIENCE  The stars are plasma. The Sun is not a burning
ball of atoms but a vast sphere of plasma. Nebulae, the solar wind, the space between the stars
— plasma. On Earth it is rarer, flaring up only in lightning, in auroras, in flame. But step off the
planet and plasma is not the exception. It is the rule. The matter we are built from — solid,
neutral, atomic — is the cosmic anomaly.
For most of the twentieth century, outer space was taught as a vacuum, an empty nothing
between lonely points of light. That, too, has been overturned. REASONED EXTENSION  The cosmos
is better understood as a single connected medium — a sea of charged, flowing,
electromagnetically active matter — than as scattered objects in a void.

We have been calling the universe empty. It is, almost
everywhere, a sea of charged and flowing matter.

T H E  M AT T E R  T H AT  O R GA N I S E S  I T S E L F

What makes plasma profound for a theory of systems is that it does not merely sit there. It 
organises. Charged and responsive to its own electromagnetic fields, plasma spontaneously

C H A P T E R  F I F T E E N  ·  T H E  S T E O  F R A M E W O R K  ·  N E W

The Living Cosmos: Plasma and the
Energetic Universe
Follow the nested pattern past the planet and a question stops being
poetic and turns physical: if a living system is simply matter that
organises, adapts, and remembers, what should we make of the
substance that fills almost the entire universe?

15
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forms structure — filaments, sheets, cells, double layers, and, in the laboratory, ordered lattices
known as plasma crystals. ESTABLISHED SCIENCE  The Nobel laureate Hannes Alfvén, who founded
the field of magnetohydrodynamics and won the 1970 Nobel Prize in Physics, argued that
cosmic plasmas are threaded by enormous electric currents and magnetic fields that shape
matter across galactic distances. ESTABLISHED SCIENCE  His ideas were dismissed for years before
becoming foundational — a reminder of how slowly the implications of plasma have been
absorbed.

A  2 0 0 7  R E S U L T  ·  N E W  J O U R N A L  O F  P H Y S I C S

An international team — Tsytovich, Morfill, Fortov and colleagues, working across
the Russian Academy of Sciences, the Max Planck Institute for Extraterrestrial
Physics, and the University of Sydney — modelled how complex, dust-laden
plasmas behave.
Their simulations showed the charged dust self-organising into helical strands —
corkscrew structures that then displayed features normally reserved for organic
life.
They were autonomous. They divided to copy themselves. Their branch-points
acted as a form of memory. They maintained a metabolism-like exchange in an
open system. They evolved.

The researchers assessed these structures against the formal criteria scientists use to define
life — autonomy, reproduction, evolution, self-production — and found that they qualified,
naming them candidates for inorganic living matter. OPEN QUESTION  The paper is real, peer-
reviewed, and openly published, and its implication is large: the most abundant state of matter
in the universe organises itself, under conditions common across space, into patterns that
satisfy several of the formal definitions of a living system. ESTABLISHED SCIENCE

A  S Y N T H E S I S ,  A N D  W H E R E  I T  OV E R R E AC H E S

It is this body of work that the scholar Robert Temple gathers in A New Science of Heaven (2021).
Temple — a Fellow of the Royal Astronomical Society who knew several of the field's leading
figures, including the physicist David Bohm — assembles the plasma research, Alfvén's
cosmology, and recent discoveries such as the Kordylewski clouds (two vast, faint clouds of
plasma confirmed near the Earth–Moon system by Hungarian astronomers in 2018) 

ESTABLISHED SCIENCE  into a single, deliberately provocative thesis: that plasma may be a medium
in which organisation — and perhaps something we would recognise as intelligence — arises at
scales we have never thought to examine.
Temple's thesis runs all the way to a literal plasma body and a cosmos that hosts living plasma. 

OPEN QUESTION  What STEO takes from this territory is a claim that is at once bold and sturdy: 
living system was never a sealed category belonging only to wet carbon chemistry, and the
universe's dominant medium does, demonstrably, some of what living systems do. The cosmos
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is not the inert backdrop we were taught. It is energetic, self-organising, and continuous with
us.

T H E  I N F E R E N C E  T H E  W H O L E  B O O K  H A S  B E E N  B U I L D I N G

Now the move this chapter exists to make. Every earlier section established that a living system
is not a magic essence but a description — matter that takes in energy, holds its order against
entropy, runs on feedback, stores information, adapts, and reproduces its own pattern. We
watched that description fit a bacterium, a microbiome, a forest, a planet. The nested-systems
model holds that the same grammar recurs at every scale we can observe. Follow that honestly
outward and a hypothesis becomes hard to avoid:

If life is matter that organises and adapts, then life-like
behaviour need not stop at the edge of the visible — or
the biological.

The comparison carries force even before the science closes it. The same pattern, read from the
smallest scale to the largest. The microbe inside you and the plasma between the stars are both
matter caught in the act of organising itself against decay. REASONED EXTENSION  We can feel the
kinship through the comparison alone — and now, for the first time, instruments and equations
are beginning to investigate it directly rather than leaving it to metaphor.

E N E R GY  A S  A  L I V I N G  PA R T  O F  T H E  W H O L E

This reframes what energy is in the picture. If matter at cosmic scale is overwhelmingly plasma
— charged, flowing, electromagnetically structured — then energy is not a neutral backdrop
against which life occasionally happens. Energy is a medium that can carry organisation. 

REASONED EXTENSION  Stars are not furnaces sitting in a void; they are immense, self-sustaining
plasma systems that are born, evolve, and die — and in dying, forge and scatter the heavier
elements out of which every living thing is later assembled. ESTABLISHED SCIENCE

One continuous flow

The carbon in a cell was made inside a star.
The iron in your blood was forged in stellar fire.
The matter of the body and the plasma of the cosmos are not two stories.
They are one continuous flow of organising energy, folded for a while into the
shape of a life.

STEO T HE L IV ING COSMOS
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W H AT  S T E O  C L A I M S

Here is the claim, stated plainly. The organisation of systems and the conscious observation
of them are the essence of what life is — and by that definition, life is not a rare accident
confined to one wet planet but the signature of the universe organising and observing itself. 

REASONED EXTENSION  Everything living is connected. A consciousness of far greater expanse
than ours moves through the cosmos as energetic, electromagnetic exchange — and the
same pattern is mirrored from the very small to the very large: zoom into the atom and out
to the galaxy and the structure reflects itself, the way an image reflects across a surface, the
way light answers light. The galaxy, and the plasma that surrounds and interconnects it, is a
living system in exactly the sense our body is, our microbiome is, every nested system in this
book is. That is what STEO is saying.

Plasma answers part of the old question. The universe is not empty, not inert, and not lifeless. It
is a flowing, self-organising, energetic medium, continuous with the very matter of our bodies,
alive in places with the same restless organisation as the systems it gave rise to. 

REASONED EXTENSION  But it leaves a deeper question open. If everything is connected across
scales, what is the nature of the connection? What kind of structure could bind the smallest fold
of matter to the largest? The next chapter follows that question to one of the most radical
answers modern science has produced. ❋
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Cut a photograph in half and you get two halves of a picture. Cut a hologram in half and
something stranger happens: each piece still contains the entire image. Cut those pieces again,
and again, and every fragment — smaller and fainter each time — still holds the whole scene,
not a portion of it. ESTABLISHED SCIENCE  This is a real and well-understood property of
holography: a hologram records the interference pattern of light across a surface, and the
information about the whole is distributed through every part of that surface. The whole is
enfolded in each fragment.

That single property — the whole present in every part — has, over the last half-century,
been proposed by serious researchers as a clue to the deep structure of reality itself. The
proposal arrived along two completely separate roads, which is the first reason to take it
seriously.

B O H M :  T H E  E N F O L D E D  O R D E R

The first road ran through physics. David Bohm (1917–1992) was one of the twentieth century's
most respected quantum theorists, a colleague of Einstein — and, tellingly for the previous
chapter, a physicist who did formative early work in plasma. ESTABLISHED SCIENCE  Wrestling with
the deep puzzles of quantum mechanics — non-locality, the way distant particles remain
correlated, the unresolved role of the observer — Bohm proposed, most fully in Wholeness and
the Implicate Order (1980), that beneath the familiar world of separate objects lies a deeper,
enfolded level of reality.
He called the surface level, the world of apparently distinct things, the explicate order. Beneath
it he placed the implicate order — an enfolded, undivided wholeness in which everything is
interconnected and the totality is enfolded into every region. The objects we perceive are, in
this picture, momentary unfoldings of that deeper whole, the way a single frame unfolds from a
film. ESTABLISHED SCIENCE  Bohm's interpretation is mathematically consistent and reproduces
every prediction of standard quantum mechanics — a rigorous account of reality as an
undivided whole. Late in his life, Bohm took the final step: consciousness itself, he proposed, is
primary within the implicate order — not a product of matter, but the ground from which
matter unfolds. OPEN QUESTION

C H A P T E R  S I X T E E N  ·  T H E  S T E O  F R A M E W O R K  ·  N E W

The Holographic Paradigm
If the cosmos is a connected whole, the deepest question is how the
connection is built. One of the most provocative answers in modern
physics is that each part may contain the whole.

16
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P R I B R A M :  T H E  D I S T R I B U T E D  M I N D

The second road ran through the brain. The Stanford neurophysiologist Karl Pribram spent
decades confronting a stubborn puzzle: memory does not seem to live in any single place.
Damage to one region does not erase specific memories the way destroying a filing cabinet
would; memory appears smeared across the whole, resilient and distributed. 

ESTABLISHED SCIENCE  To explain this, Pribram developed the holonomic brain theory: the proposal
that the brain encodes information holographically, as interference patterns spread across
neural tissue, so that each part carries something of the whole. The distribution of memory
across the brain is a well-documented finding ESTABLISHED SCIENCE , and Pribram's holographic
reading gives it a deep and elegant form. REASONED EXTENSION

T W O  R OA D S ,  O N E  S T R U C T U R E

Here is what makes this more than analogy. Bohm reached the holographic picture from the
mathematics of fundamental physics. Pribram reached it from the data of experimental
neuroscience. Neither was looking at the other's field; neither set out to find a hologram. They
converged on the same structure from opposite ends of human knowledge. REASONED EXTENSION

This is precisely the signature STEO has trusted throughout the book: when independent
disciplines keep arriving at the same grammar, the recurrence is itself evidence that something
real is being touched. The pattern repeats — and here it repeats at the deepest level the book
has reached.
It was the writer Michael Talbot who drew these threads into a single proposition. In The
Holographic Universe (1991), building on his earlier Mysticism and the New Physics (1980), Talbot
argued that the universe may itself be holographic — a whole in which each part enfolds the
entirety, and in which the sharp boundaries we draw between separate things are not, at the
deepest level, fundamental. Talbot pressed the idea all the way into questions of mind,
perception, and what survives — the live territory the open-question marker holds open for the
reader. OPEN QUESTION  STEO takes the structural insight at its heart: the whole present in every
part.

T H E  R I G O R O U S  C O U S I N  —  N O T  T O  B E  C O N F U S E D

There is also a precise, mainstream version of holography in physics, and it is worth
distinguishing from the popular one. Beginning with the thermodynamics of black holes —
the finding that a black hole's entropy scales with its surface area rather than its volume —
physicists including Gerard 't Hooft and Leonard Susskind formulated the holographic
principle: that the information describing a region of space can be fully encoded on its
boundary. It found a concrete mathematical form in the AdS/CFT correspondence. 

ESTABLISHED SCIENCE  This is serious theoretical physics, and it points, independently, at the
same strange truth: that the relation between part and whole, surface and volume,
information and reality, is far more entangled than classical intuition allows.

STEO T HE HOLOGRAPHIC  PARADIGM

56



Whether read as physics or as philosophy, the
holographic idea points the same way: the whole is
somehow present in every part.

W H AT  S T E O  TA K E S  F R O M  I T

STEO does not require the universe to be literally a hologram. What it takes from the
holographic paradigm is a structural principle that resonates with everything in this book: that
part and whole are not cleanly separable; that information about the whole can be enfolded in
each fragment; that separateness may be the surface appearance of a deeper connectedness. 

REASONED EXTENSION

Read that back down the nested ladder and the spine of the entire whitepaper sharpens into
focus. The microbe enfolds the body's chemistry. The person enfolds their culture's stories. The
local enfolds the global. Influence and information run up and down the stack — exactly as the
opening chapters claimed — because the levels were never truly separate to begin with. The
nested systems are not stacked boxes touching at their edges. They are folds of one connected
whole.

T H E  S H A P E  O F  T H E  C L A I M

Across physics and neuroscience, independent lines of work keep arriving at the same
structure: the whole present in every part, the part never truly separate from the whole. 

OPEN QUESTION  For a framework about systems, this is the deepest possible foundation —
connection across scales is not a metaphor laid over reality but a description of how reality
is built. The open-question marker here is not a retreat. It is an invitation: this is the live
edge of human knowledge, and STEO stands on it deliberately.

Plasma suggested the cosmos is a living, energetic medium continuous with us. The holographic
paradigm suggests that medium is whole — that each part enfolds the rest. Both point the
direction the nested-systems model always pointed: away from separateness, toward
participation. REASONED EXTENSION  Which returns us, at last, to the single system inside this vast
connected whole that can become aware of its own participation — and can choose. The
framework now turns back inward, from the structure of the cosmos to the structure of a
life. ❋
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T hroughout this whitepaper one shape has refused to go away. Different systems, different
scales, different substances — and beneath them, the same architecture, surfacing again
and again like a watermark held up to the light. Information enters a system. The system

changes state. The state shapes behaviour. Behaviour generates outcomes. Outcomes become
the conditions for what happens next. It is time to state that architecture in full and put it to
work.

C H A P T E R  S E V E N T E E N  ·  T H E  S T E O  F R A M E W O R K

The STEO Impulse Framework
Everything converges here: one architecture, repeated across every
scale in this book, turned at last into a place to stand and a place to
push.
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T H E  S T E O  L O O P  ·  I N  F U L L

Impulse
any event capable of moving the system — chemical, emotional, social, informational

State
the internal condition the impulse lands in

Interpretation
the meaning the state assigns to the signal

Choice
the options the interpretation makes visible

Action
the choice enacted in the world

Outcome
the consequence produced

New State
which becomes the ground for the next impulse

↻   and the loop runs again

This sequence appears in biology, in psychology, in social systems, in organisations, in
civilization itself. You have watched it run in a bacterium adjusting gene expression, in a
nervous system under stress, in a market digesting news, in a person trapped in a pattern they
cannot name. One loop, endlessly reinstantiated.

T H E  I M P U L S E  I S  N E U T R A L

Notice the first link carefully, because almost everyone misreads it. An impulse is any event
capable of influencing a system — and in itself it is neutral. The same email, the same comment,
the same sensation in the body, the same downturn in the market is not, on its own, good or
bad, threat or opportunity. REASONED EXTENSION  What determines everything downstream is not
the impulse but the state it lands in. The identical signal, received by a rested and secure
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nervous system, becomes one interpretation; received by an exhausted and threatened one, it
becomes another entirely. This is the lesson of state-dependent reality from earlier, now placed
at the head of the loop where it does the most work.

The impulse arrives.
The state receives it.
The interpretation follows the state.
The choice follows the interpretation.
The action follows the choice.
The outcome follows the action.
And the outcome becomes the next state.

W H Y  M O S T  P E O P L E  P U S H  I N  T H E  W R O N G  P L AC E

Here is the framework's most practical claim, and it inverts ordinary intuition. Most people,
wanting a different life, reach for the outcome and try to force it. Make more money. Be less
anxious. Fix the relationship. But in a loop, the outcome is the last link — the place with the
least leverage, the furthest downstream. REASONED EXTENSION  Straining at outcomes is like
grabbing the end of a long lever and wondering why it will not move.
Trace the causation backward and the leverage appears. Outcomes emerge from actions.
Actions emerge from choices. Choices emerge from interpretations. Interpretations emerge
from states. And states emerge from the impulses a person repeatedly interacts with — the
inputs they keep feeding the system. The real intervention is upstream, near the source, where
a small change propagates through every link that follows. This is precisely Meadows' principle
of leverage points from the chapter on feedback, brought home to a single life.

Where to intervene

Change the state — and the interpretation changes.
Change the interpretation — and the available choices change.
Change the choices — and the actions change.
Change the actions — and the outcomes change.
Change the outcomes — and you have changed the next state, and the loop now
turns in your favour.

F R O M  T H E O RY  TO  A  P L AC E  TO  S TA N D

This is where systems theory finally becomes a method a person can hold. The question that
drives ordinary self-improvement is "How do I change my life?" — and it fails because it points at
the outcome. STEO substitutes a different question, aimed upstream:
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What impulses am I repeatedly interacting with, and
what states are they creating in me?

Answer that honestly and the architecture of your experience becomes visible — and the
moment an architecture becomes visible, conscious redesign becomes possible. 

REASONED EXTENSION  This is the whole purpose of STEO, and it is worth being exact about what it
is and is not. It is not motivation. It is not productivity. It is not another technique for forcing
outcomes. It is awareness of the systems generating reality — because systems determine
outcomes, and awareness determines whether those systems keep running in the dark or come,
at last, under the light of a conscious participant. A concrete daily practice for doing exactly this
is laid out in Appendix A. ❋
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S cience excels at how. How does a cell divide, how does a signal cross a synapse, how does
a feedback loop stabilise a system — these yield, with patience, to method and
measurement. Human beings, maddeningly and magnificently, keep asking why. The

history of knowledge is in large part the history of trying to build a bridge between those two
questions. This whitepaper has not come to demolish the gap or to pretend it has been crossed.
Its purpose was never to eliminate uncertainty. It was to build a better framework for inquiry —
and a good framework is honest about where it runs out.

So this chapter does something most documents avoid: it lays out, without flinching, the
questions STEO raises and cannot settle. Not as an apology, but as the natural endpoint of a
method that has tried throughout to keep ambition and evidence in separate hands.

I S  C O N S C I O U S N E S S  F U N DA M E N TA L ?

The theories genuinely diverge. One camp holds consciousness to be an emergent property of
sufficient neural complexity — remarkable, but ultimately a product of arrangement, like
wetness from water. Another proposes that consciousness may be a more basic feature of
reality, not produced by matter so much as somehow woven into it. OPEN QUESTION  There is, at
present, no scientific consensus, and serious people sit on each side. STEO leans toward the
second view — consciousness woven into reality rather than merely produced by it, consistent
with everything this book has traced — and holds the question genuinely open, which is exactly
why it lives in this chapter.

W H Y  D O  T H E  S A M E  PAT T E R N S  R E C U R  AC R O S S  S C A L E S ?

Fractal mathematics establishes that repeated structures pervade nature; it does not tell us why
at the deepest level. ESTABLISHED SCIENCE  Are branching networks and nested loops simply the
efficient engineering solution to recurring problems — convergence, nothing more? Or does the
recurrence point to something more fundamental about how reality is organised? 

OPEN QUESTION  This whitepaper has deliberately held both readings open rather than forcing the
larger one.

C H A P T E R  E I G H T E E N  ·  T H E  S T E O  F R A M E W O R K

The Open Questions
Science is precise about how. Human beings keep asking why. This
chapter holds the questions STEO cannot answer — and considers
that holding them honestly is the point.
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C A N  A  C O L L E C T I V E  B E C O M E  C O N S C I O U S ?

Individuals possess self-awareness. Groups demonstrably possess intelligence — they solve
problems no member could. Whether a large-scale system can develop genuine self-awareness,
some form of collective consciousness rather than merely collective computation, is entirely
unsettled. OPEN QUESTION  It is one of the most consequential questions the framework raises,
and one of the least answerable with current tools.

W H AT  W I L L  A R T I F I C I A L  I N T E L L I G E N C E  B E C O M E  TO  U S ?

AI may be among the most powerful pattern-recognition systems ever built. Whether it ends up
amplifying human wisdom or human confusion is not determined by the technology itself — it
depends on how it is woven into human systems, on whether it is built as mirror or as master. 

REASONED EXTENSION  That outcome is still ours to shape, which makes it a question rather than a
forecast.

W H AT  I S  T H E  F U T U R E  O F  H U M A N  D E V E LO P M E N T ?

For almost all of history, evolution shaped humanity. Increasingly, humanity shapes itself —
through technology, education, psychology, culture, and now artificial intelligence, all bearing
on the developmental trajectory of the species. REASONED EXTENSION  We have become both
participant and architect in our own evolution, and there is no settled map for what a species
does with that power. The implications are, in the precise sense, unprecedented.

What the questions have in common

Every one of them points the same direction. The future may depend less on acquiring
new information than on understanding the systems through which information
becomes reality. The challenge is not knowledge. The challenge is awareness — of self,
of systems, of consequences, of interconnection. The future belongs to those who can
navigate complexity without losing clarity. And clarity begins exactly where this book
has tried to stand: in the recognition that every action participates in a larger system.

There is a particular strength in a framework willing to mark its own edges. A system of thought
that answered everything would be, almost by definition, untrustworthy — closed where reality
is open. STEO's refusal to overclaim is not a weakness to be excused. It is the same intellectual
honesty that gives weight to what it does assert. The questions above are left genuinely open,
because they genuinely are. The point was never to end inquiry. It was to begin a better one. ❋
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C L O S I N G

The STEO
Proposition

Everything in this book reduces to a single proposition and a

single invitation. Here they are, stated plainly — and then

handed to you to use.



Human beings do not exist in isolation. They exist within nested systems — biological,
psychological, social, ecological, and, as the last chapters argued, cosmic — and each of these
systems continuously exchanges energy and information with every other. Each generates
feedback. Each adapts. Each evolves. This was the claim the book opened with, and every
chapter since has been an attempt to earn it: to show that it is not a slogan but a description,
supported where the evidence is strong and flagged, plainly, where it runs ahead of the
evidence.

What modern science increasingly reveals, across disciplines that rarely speak to one
another, is that reality looks less like a collection of separate objects and more like a network of
relationships — and that the quality of the relationships, far more than the nature of the parts,
determines the behaviour of the whole. ESTABLISHED SCIENCE  The same principle surfaces in a
cell, a microbiome, a nervous system, an organisation, a civilization, a planet. The pattern
repeats. That repetition has been the through-line of everything here.

T H E  PAT T E R N ,  F O L LO W E D  A L L  T H E  WAY  O U T

And this edition followed it further than the last. The nested ladder does not stop at the skin, or
the family, or even the biosphere. Pressed honestly outward, it reaches the substance of the
cosmos itself — plasma, the flowing, charged, self-organising medium that makes up the
overwhelming majority of visible matter, and that, under conditions common in space,
assembles itself into structures meeting several of the formal signatures of life. 

ESTABLISHED SCIENCE  It reaches the recognition that the atoms of the body were forged in stars,
so that the matter of a life and the matter of the cosmos are one continuous flow of organising
energy. And through the holographic paradigm, it reaches the most radical possibility of all: that
the whole is enfolded in every part, that separateness is the surface and connection the depth.

The same principle appears within bacteria.
Within bodies. Within forests. Within planets.
And, the evidence now hints, within the energetic fabric of the cosmos itself.
The pattern repeats — from the smallest fold of matter to the largest.

C O N C L U S I O N

The STEO Proposition
After eighteen chapters that climb from the bacterial to the cosmic,
the central claim can finally be stated in full — and followed all the
way out.
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From all of this, STEO draws its central proposition: that the universe is not dead machinery
dotted with rare islands of life, but one vast, nested, living system — energetic, self-organising,
whole — of which every person is a small, conscious fold. OPEN QUESTION  This is where the
science points when the pattern is followed all the way out, and it is the proposition on which
the entire framework rests.

We are not separate from the system. We are the part of
it that has woken up enough to watch itself.

W H AT  F O L LO W S  F R O M  I T

If that is the shape of reality, then development is not the accumulation of achievements. It is
the increasing ability to perceive and consciously interact with the feedback loops already
running — within the body, the mind, the relationships, and the larger systems a life is folded
into. REASONED EXTENSION  Awareness becomes the catalyst. Choice becomes the mechanism.
Evolution — personal, deliberate, ongoing — becomes the outcome. The whole framework
proposes one shift, stated three ways:

Away from symptom management — toward systems understanding.
Away from isolated goals — toward interconnected development.
Away from unconscious repetition — toward conscious participation.

Here is the quiet turn at the heart of it. A universe this vast and this connected could easily
reduce a single human life to nothing — a speck on a rock in the middle of a plasma sea. STEO
draws the opposite conclusion. Of all the folds in the whole, the human being is one of the very
few that can become aware of the system it belongs to, model it, and choose its next move
inside it. REASONED EXTENSION  That is not smallness. That is responsibility. Every system evolves
through feedback; every life evolves through choices; every choice participates in a larger
pattern. The question was never whether we are participating — we always are, consciously or
not.

The question is whether we are participating
consciously. That question defines the mission of STEO.

So the framework ends where it is meant to be used — not in the stars, but in the next impulse
you meet, the next state it lands in, the next interpretation you choose. The cosmos may be the
largest living system, but the only point in it you can actually operate is the one you are
standing in. Step into it with awareness, and you change the one loop the entire whole has
handed to you to steer.
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And the invitation contained in the name remains the simplest sentence in the book.

Step Into You.
❋
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E verything in this whitepaper converges on a single practical move: intervene upstream,
near the source of the loop, rather than straining at outcomes downstream. This appendix
turns that move into a routine. It is not a program to complete. It is a lens to rehearse

until it becomes the ordinary way you see — the difference between knowing the loop exists
and learning to stand inside it while it runs.

T H E  C O R E  D R I L L :  R U N  O N E  LO O P  B AC K WA R D

Take any moment from your day that did not go the way you wanted — a flash of anger, a
familiar avoidance, a reaction you have had a hundred times. Rather than judging the outcome,
walk the loop backward through its links. Each step is a question.

T R A C I N G  T H E  L O O P  ·  S I X  Q U E S T I O N S

Outcome. What actually happened? Name the result plainly, without the story
about it.

Action. What did I do that produced it? The behaviour, not the intention.

Choice. What options did I believe I had in that moment — and which did I take?

Interpretation. What did I take the situation to mean? What story did I assign the
signal?

State. What condition was I in when the signal arrived — rested or depleted,
secure or threatened?

Impulse. What was the original trigger — and was it ever really the cause, or just
the spark that landed in a particular state?

By the time you reach the bottom, the leverage usually reveals itself. Most patterns you dislike
do not turn on the impulse — which is neutral — but on the state it landed in, and on the 

A P P E N D I X  A  ·  P R A C T I C E

The STEO Loop as a Daily Practice
A theory you cannot use is a theory you cannot test. This is the
framework reduced to something you can actually do — today, in ten
minutes, with no equipment but attention.

A

1. 

2. 

3. 

4. 

5. 

6. 
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interpretation the state produced. That is where the loop can be re-routed. That is the
upstream point the Impulse Framework pointed to, now located in a real moment of your own.

A  S I M P L E  DA I LY  R H Y T H M

The drill above is the engine. Around it, three light habits keep the lens sharp without turning
practice into a second job.

Morning — set the state. Before reacting to the day's first impulses, ask: what state am I
bringing to whatever arrives? Sleep, light, movement, and a few minutes of quiet shape the
state every downstream interpretation will run on. You are not managing the day's events.
You are setting the lens they will pass through.

In the moment — name the link. When a familiar reaction rises, try to catch which link you
are on. Even silently noting "this is interpretation, not fact" opens a gap between signal and
response — and the gap is where choice lives.

Evening — run one loop backward. Take a single moment from the day and walk the six
questions. One loop, traced honestly, teaches more than a dozen resolutions to "do better."

W O R K  T H E  C O U P L I N G ,  N O T  T H E  S Y M P T O M

Remember that your life is one system, not a set of sealed compartments. When something
is wrong in love, money, or purpose, resist the urge to attack it head-on. Ask instead where
the upstream leverage sits — very often in the basics of health: sleep, movement,
nourishment, light. One change there is carried by the coupling into every area at once.

A  W E E K LY  S Y S T E M S  R E V I E W

Once a week, widen the lens from the moment to the pattern. Look back across the days and
ask the three questions that separate a loop you are watching from a loop that is running you:

What loop repeated this week? Where did I end up in the same place as before?
What state kept generating it? What condition was underneath the repetition?
What single upstream change would re-route it? Not the outcome I want — the
input that would make the outcome likelier.

That is the entire practice. Not motivation, not optimisation, not a heroic overhaul of the self —
just the patient, repeated act of making one loop visible, finding where it re-routes upstream,
and changing the one input the system carries forward. Awareness precedes transformation;
this is what rehearsing it looks like on an ordinary Tuesday. ❋

• 

• 

• 
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System

A set of parts whose relationships produce behaviour that none of the parts possesses alone. A cell, a
body, a family, an economy, an ecosystem, a civilization.

Emergence

The appearance of properties or behaviours at the level of the whole that are not present in any
individual part. Wetness from water; thought from neurons; a colony from ants.

Feedback Loop

A circuit in which a system's output becomes part of its next input. Balancing loops push toward
stability; reinforcing loops amplify change.

The STEO Loop

The recurring architecture at the centre of the framework: Impulse → State → Interpretation → Choice
→ Action → Outcome → New State, which becomes the next impulse's ground.

Impulse

Any event capable of moving a system — chemical, emotional, environmental, social, informational. In
itself neutral; its effect depends on the state it lands in.

State

The internal condition of a system at the moment a signal arrives. The same impulse received in
different states produces different interpretations and outcomes.

Leverage Point

A place in a system where a small, well-chosen change produces large effects. Per Donella Meadows,
the strongest leverage lies upstream — in structure, goals, and paradigm — not in the symptom.

Homeostasis

A balancing-feedback process that holds a system near a set point, such as the body maintaining its
temperature. Stability through correction.

Dissipative Structure

Ilya Prigogine's term for an ordered pattern that maintains itself by continuously taking in energy and
exporting disorder — a flame, a whirlpool, a living cell. Order sustained by flow.

A P P E N D I X  B  ·  R E F E R E N C E

Glossary of Core Terms
The working vocabulary of the framework, defined as it is used in this
book.

B
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Microbiome

The trillions of bacteria, fungi, archaea, and viruses living in and on the body, forming an internal
ecosystem that influences digestion, immunity, mood, and more.

Horizontal Gene Transfer

The movement of genetic information between organisms other than by inheritance from parent to
offspring — a pathway by which adaptation spreads across a population like shared knowledge.

Gut-Brain Axis

The bidirectional communication network linking the digestive and nervous systems through neural,
immune, hormonal, and microbial-metabolite pathways.

State-Dependent Reality

The principle that experience is a constructed interpretation, not a direct readout of the world — and
that one's internal state acts as the lens determining which information reaches awareness.

Archetype

In Carl Jung's sense, a recurring structural pattern of perception and behaviour — the hero, the
caregiver, the ruler — functioning as a form of information compression for complex experience.

Stigmergy

Coordination without central control, in which agents leave traces in a shared environment that guide
the behaviour of others — the mechanism behind ant-colony intelligence.

Collective Intelligence

Problem-solving capability that emerges from the local interactions of many individuals — in colonies,
neural networks, markets, and human civilization.

Fractal

A pattern that repeats across scales of magnification, statistically self-similar. In STEO, used for the
recurrence of organisational logic across scales — not the claim that the scales are identical.

Gaia Hypothesis

Lovelock and Margulis's proposal that life and environment co-evolve as a coupled system that tends to
keep planetary conditions within liveable bounds — regulation without a regulator, and explicitly not a
claim of planetary consciousness.

Schumann Resonance

A set of extremely low-frequency electromagnetic resonances in the cavity between Earth's surface and
the ionosphere, fundamental tone near 7.8 Hz. Real and measurable; any coupling to human
consciousness remains speculative.

❋
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N othing in this whitepaper is claimed as original science. Its contribution, if it has one, is
the act of weaving — drawing established findings from disciplines that seldom converse
into a single, usable picture. Honesty requires naming the sources of the thread. What

follows is the lineage, organised by the territory each thinker opened.

S Y S T E M S  T H E O RY  &  C Y B E R N E T I C S

Ludwig von Bertalanffy — General System Theory

The founding argument that disparate disciplines were studying the same organisational principles, and
that systems can be understood through their relationships rather than their substance.

Norbert Wiener — Cybernetics

The formal study of control and communication through feedback, in animals and machines alike — the
mathematical backbone of the loop.

W. Ross Ashby — An Introduction to Cybernetics

Foundational work on self-regulation, adaptation, and the variety a system needs to control its
environment.

Donella Meadows — Thinking in Systems

The clearest available introduction to systems behaviour, and the source of the leverage-points
framework central to STEO's practice.

Ilya Prigogine — Order Out of Chaos

Nobel-winning work on dissipative structures — how order maintains itself far from equilibrium
through continuous flow.

I N F O R M AT I O N  &  C O M P L E X I T Y

Claude Shannon — A Mathematical Theory of Communication

The paper that made information a measurable quantity and founded the information age.

A P P E N D I X  C  ·  R E F E R E N C E

Intellectual Lineage & Further
Reading
STEO is a synthesis, not an invention. These are the thinkers and
fields whose work it draws together — and where to go to read them
directly.

C
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Erwin Schrödinger — What Is Life?

The physicist's prescient essay framing life as a system that feeds on order — negentropy — to hold off
decay.

Benoit Mandelbrot — The Fractal Geometry of Nature

The work that revealed the hidden mathematical order in nature's rough, recursive, self-similar forms.

Karl Friston — the free-energy principle

A contemporary theory casting the brain as a prediction engine that acts to minimise surprise — a
rigorous modern frame for state-dependent perception.

B I O LO GY,  T H E  M I C R O B I O M E  &  S Y M B I O S I S

Lynn Margulis — Symbiotic Planet

The revolutionary case that cooperation and symbiosis, not competition alone, are primary engines of
evolution.

Suzanne Simard — Finding the Mother Tree

Field-defining research on how forests share resources and information through underground fungal
networks.

Merlin Sheldrake — Entangled Life

A rich, rigorous tour of fungi and mycelial networks, and the long time-horizons on which they operate.

M I N D,  P S YC H O LO GY  &  C O N S C I O U S N E S S

Carl Jung — The Archetypes and the Collective Unconscious

The origin of archetypes as recurring structural patterns in the human psyche.

Lisa Feldman Barrett — How Emotions Are Made

The constructed-emotion theory: that the brain builds emotional experience from prediction and
context rather than merely detecting it.

Daniel Kahneman — Thinking, Fast and Slow

The definitive account of the two systems of human thought and the biases that shape interpretation.

Dan McAdams — narrative identity

Research on how human beings construct a self out of the stories they tell — the psychology behind
identity as narrative.

Donald Hebb — The Organization of Behavior

The origin of the principle that neurons which fire together wire together — why repeated loops
harden into defaults.

E A R T H ,  E VO L U T I O N  &  T H E  L A R G E S T  S C A L E S

James Lovelock — Gaia: A New Look at Life on Earth

The original statement of the Gaia hypothesis and planetary self-regulation.
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Richard Dawkins — The Selfish Gene

The gene's-eye view of evolution and the coining of the meme — information that propagates and
evolves through culture.

Johan Rockström & Will Steffen — planetary boundaries

The framework identifying the critical thresholds of Earth-system processes within which humanity
can safely operate.

P L A S M A ,  T H E  E N E R G E T I C  C O S M O S  &  T H E  H O LO G R A P H I C  PA R A D I G M

Robert Temple — A New Science of Heaven

How the physics of plasma — the charged, self-organising state that makes up the overwhelming
majority of the visible universe — reframes the cosmos as an energetic, living medium, and our place
within it.

Michael Talbot — The Holographic Universe

The synthesis of David Bohm's implicate order and Karl Pribram's holographic brain into a single
picture in which the whole is enfolded in every part.

Michael Talbot — Mysticism and the New Physics

An earlier bridge between modern physics and the world's contemplative traditions, tracing how both
arrive at a single, undivided, interconnected reality.

A  N O T E  O N  R E A D I N G  T H E  L I N E A G E

STEO is the act of weaving these threads into one working picture. Read the authors directly
and you will find the science behind the green tags in full depth, and the open frontiers —
marked in this book as open questions — where the most interesting work is still being done.
This is an invitation to go deeper.

❋
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