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T H E  MOT I V A T I ON

Powerful AI Technology, Unsettled Theory of Intelligence

Generative AI now produces and transforms symbolic content 
across modalities, moves fluently across languages, and assists 
open-ended problem-solving — yet functional success has far 
outpaced theoretical understanding.

There is still no consensus on what intelligence is, how it 
emerges, or how artificial intelligence relates to biological 
cognition and life.

The book's aim

• Explain how intelligence emerges and 
evolves as organization

• Unite information, computation, and 
observer-agency in one account

• Span natural, artificial, and hybrid 
systems on common terms
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C E NT R A L  T H E S I S

Intelligence Is Evolving Organization

Nature is a network of networks of interacting observer-agents. Intelligence is not added late to matter — it 
develops along a generative path as matter organizes itself across levels of scale.

1 Information

Structure — the difference that 
makes a difference for an observer-
agent

Computation

Process — how morphology 
changes and becomes organized 
across levels

3 Cognition

Life — viability-regulated self-
maintenance; the root of 
intelligence
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T H E  F R A ME WOR K

ICON: Info-Computational Cognitive Naturalism

Nature is evolving morphology — material structures and 
processes across scales. Within it, minimal observer-agents 
emerge as parts of morphology able to register input 
(observe) and to cause a change (act). 

Information and computation are complementary aspects 
of the same reality.

Digital computation is a special designed technical case 
within the broader process of natural computation.

I Information

structure for an observer-agent

C Computation

process transforming morphology

O Observer-agency

interaction: sensing + acting

N Naturalism

one evolving nature, many levels
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T H E  GE NE R A T I V E  P A T H ,  C H A P T E R S  3 – 4

From Physics to Intelligence — No Sudden Leaps

1

Physics

Lawful transformation, 
constraints, material 

memory

2

Chemistry

Molecular recognition, 
bonding, catalysis, 

membranes

3

Biology = Cognition

Autopoiesis: sensing, 
memory, anticipation, 

repair

Consciousness

Embodied self-sensing; 
valence, affect, viability

Intelligence

Flexible reorganization 
to solve problems

“Matter becomes living by becoming cognitive — it maintains itself through goal-directed problem-solving at its own 
level.”
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C H A P T E R S  3 – 4

Information as Structure, Computation as Process

S T R U C T U R E

Information in Nature

• Physical structure becomes information for an 
observer-agent

• Meaning is semantic, pragmatic, and agent-
relative

• Structural realism: the world's form is 
informational

P R O C E S S

Computation in Nature

• Natural computation: the general process of 
self-organization

• Physical, morphological, self-modifying, 
distributed regimes

• Digital computation is one specialized case 
within it
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C H A P T E R S  5 – 6

Cognition = Life, Scale-Relative

Cognition Coexistent with life — info-computation becomes viability-regulated autopoiesis: sensing, 
memory, anticipation, action.

2Consciousness In its most fundamental form a biological regime of embodied self-sensing, grounded in 
valence, vulnerability, affect, and viability regulation.

Intelligence An aspect of cognition: flexibly reorganizing morphology, memory, tools, and relational space 
to meet problems and achieve goals.

4Evolution The temporal expansion of cell agency organized in networks and levels — cognition 
compounding across levels of organization over deep time.
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C H A P T E R  9

Meaning, Language, and Generative AI

From continuous interaction to discrete signs — and back. Language is externalized collective cognition. Meaning is 
organized geometrically in conceptual spaces.

Signs & symbols Conceptual spaces Learned embeddings Generative AI

The caution:  embeddings realize conceptual spaces computationally, but language can create an illusion of mind in AI —
fluent form without lived, organic meaning.
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C H A P T E R  1 0

Intelligence:	Natural,	Artificial,	Hybrid

Natural

A continuum from basal 
cognition to human minds —
grounded in life, valence, and 
intrinsic goals.

Artificial

Genuinely intelligent, yet not 
conscious: problems, goals, 
and relevance are supplied 
from outside by humans.

Hybrid	/	Coupled

Human–AI systems extend 
problem-spaces (Umwelt → 
Welt). Intelligence is 
distributed and evolving.

The AGI debate, reframed: mainstream scaling vs. distributed ecosystems of coupled intelligences.
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T H E  F R A ME WOR K

EVOLVING INTELLIGENCE/ICON: NOVEL IDEAS

4

Computation is process of change of physical nature 
(morphology). Every transformation of morphology is 
seen as computation.

Information is relationally actualized morphology. It is a 
structure registered by an observer-agent in interaction 
with the morphology.

Information and computation are complementary 
categories of being and becoming in nature.

The observer-agent is the basic relational unit across 
nature

Cognition = life, scale-relative

Basal (minimal) consciousness is viability-regulated self-
sensing, the “feeling of existence.”

Evolution is the historical expansion of observer-agency and 
problem-solving capacity from prebiotic to increasingly 
complex living systems.

Artificial intelligence is genuine but synthetic and derivative 
intelligence.

Intelligence is flexible reorganization of info-
computational structure.

A single generative path from physical morphology to hybrid 
intelligence. Observer-agency providing the mechanism by 
which information, computation, cognition, consciousness 
and intelligence can be connected.



C H A P T E R  1 1  ·  S Y NT H E S I S  &  OU T L OOK

ICON in a Nutshell

A unifying vocabulary One frame — information, computation, observer-agency — across 
physics, biology, and AI

Intelligence through evolution Organization from physical morphology to mind; distributed and 
substrate-relative

A research agenda Better understanding of meaning, values, consciousness, 
virtualization, hybrid ecosystems

“I invite readers not on a visit to an archaeological museum, but on an adventure in science in the making.”
— Ilya Prigogine, The End of Certainty (1997)
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