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​ The Web That Knows 

The Argument in Brief 

Artificial intelligence is usually defined by what a system does: select actions, maximise 

reward, turn information into behaviour. This report argues that such a definition mistakes the 

outputs of intelligence for intelligence itself. 

It proposes three categorically distinct layers: computation, which supplies the mechanism; 

cognition, which supplies the stakes; and consciousness, which supplies the capacity for 

abstraction. Intelligence is what they compose in a living system: the creative, conscious 

capacity of an embedded system to sense its own gaps and fill them. 

Measured against this criterion, current AI is super-computational but pre-cognitive. The 

clearest living case of intelligence beyond the brain is the mycelial network beneath a forest. 

The report closes with what that implies for how we build, and how we live. 

 
Figure 1. The narrative arc of the report, from a hollow definition to a living case and a path forward. 

Genie Capital Ltd  ·  CC-BY-NC-SA  ·  October 2026​ 5 



​ The Web That Knows 

PART I 

The Problem 

“It is clean, operational, and ultimately hollow.” 

1. The Hollow Definition 

We often begin with definitions. When pressed, artificial intelligence offers one: intelligence is 

optimal action selection in an environment, reward maximisation, the efficient transformation 

of information into behaviour.[1, 2] It is clean, operational, and ultimately hollow. 

But the hollowness is not merely aesthetic. It is structural. The definition fails because it 

mistakes the outputs of intelligence for intelligence itself. A thermostat selects actions. A chess 

engine maximises reward. Neither is intelligent. What is missing is not better computation. 

What is missing is a different kind of thing altogether — three different kinds, precisely 

ordered. This essay is an attempt to name them, and to find where intelligence actually lives. 

 

PART I TAKEAWAY 

The reductionist definition mistakes the outputs of intelligence for intelligence itself. What is 

missing is not better computation but three different kinds of thing, precisely ordered. 
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PART II 

The Framework 

“Scale does not change the category.” 

2. Three Layers, Sharply Drawn 

Before we can speak about intelligence, we need precision about three things that are routinely 

conflated: computation, cognition, and consciousness. They are not degrees of the same 

phenomenon. They are categorically distinct. 

Layer What it is What it is not 

Computation 
Manipulation of symbols by rules on a 
physical substrate 

A relationship to a world; it has no stakes 

Cognition 
Relational, embedded, self-maintaining 
activity 

Denser computation, or something in 
the brain alone 

Consciousness 
The felt texture of sufficiently integrated 
cognition 

A club for creatures with central nervous 
systems 

 

Computation is the manipulation of symbols or patterns according to rules, carried out by a 

physical substrate. It is substantial: something is doing the processing. But computation has no 

world. A calculator does not relate to numbers — it transforms them. It cannot be wrong in any 

meaningful sense; it can only produce incorrect output. No calculator has ever cared about the 

answer. Computation processes without significance.[3, 4] It has no skin in any game. Current 

large language models are computation at staggering scale. They are not a different kind of 

thing. They are the same kind of thing, done with more parameters and more data. Scale does 

not change the category. 

Cognition is not denser computation. It is a different category entirely. Cognition is relational: 

it arises only when a system is embedded in an environment, must maintain itself within that 

environment, and must act from within it. The crucial difference is stakes. A cognitive system 

can fail in a way that matters — not by producing wrong output, but by losing itself. A 

bacterium navigating a glucose gradient is not computing; it is cognising.[5] Its movement is not 

a transformation of input to output; it is a self-maintaining act in a world that can sustain or 

destroy it.[6, 7, 8] 

This is why cognition cannot be disembodied. Strip away the world, and you are left with a 

substance that once participated in a now-vanished relationship — not a thinking thing. 

Cognition is not in the brain; it is in the loop between organism and environment.[9] The brain, 

or its equivalent, is one node in that loop — not the loop itself. 

Genie Capital Ltd  ·  CC-BY-NC-SA  ·  October 2026​ 7 



​ The Web That Knows 

Consciousness is the felt texture of sufficiently integrated cognition. The integration matters: a 

system whose cognitive loop is rich enough, whose relational field is deep and dense enough, 

begins to have a perspective — a point from which the world appears as near and far, safe and 

threatening, familiar and strange. That perspectival quality is consciousness. It is not a private 

club for creatures with central nervous systems. The criterion is integration, not anatomy.[10] 

Wherever a system maintains itself, navigates, and integrates enough of its world to have a 

perspective on it, there is consciousness. Brains are optional.[11] 

3. Intelligence: What the Three Layers Compose 

Now we can ask the real question: what is intelligence? The answer is not found in any one 

layer. Intelligence is what arises when all three are present and working together in a living 

system. More precisely: intelligence is the creative, conscious capacity of an embedded system 

to sense its own gaps and act to fill them. 

 
Figure 2. Intelligence is what the three layers compose when present together in a living system. 

Each layer makes an irreplaceable contribution. Computation provides the mechanism: 

without some substrate transforming states, nothing happens. Cognition provides the stakes: 

without embeddedness and self-maintenance, there is nothing at risk, and therefore no 

genuine action — only output. Cognition turns computation into behaviour, because behaviour 
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is always behaviour of something that can survive or perish. Consciousness provides the 

abstraction: without the perspectival integration of consciousness, a system can respond to 

what is present but cannot act on what is absent. It cannot sense a gap, because a gap is 

defined by what is missing — and only a conscious system can hold the absent as an object of 

orientation. 

Remove any one layer and something essential collapses. Computation without cognition is 

machinery without stakes. Cognition without consciousness is adaptation without abstraction 

— responsive but not creative. Consciousness without cognition is impossible: consciousness 

is the felt quality of cognition; it cannot arise in a system with no world and no self to maintain. 

Intelligence requires the whole stack. 

This is why the reductionist definition fails. It looks only at the outputs of computation and 

mistakes them for the whole. And this is why current artificial intelligence, despite its 

extraordinary computational power, is not intelligent in any full sense of the word. 

 

PART II TAKEAWAY 

Intelligence requires the whole stack: computation supplies the mechanism, cognition the 

stakes, consciousness the abstraction. Remove any one layer and something essential 

collapses. 
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PART III 

The Test 

“The map is not the territory.” 

4. Artificial Intelligence Against the Criterion 

Given the three-layer framework, we can now be precise — layer by layer — about what 

current AI lacks. 

At the level of cognition: current AI has no world it inhabits. It is trained on frozen 

representations of human cognitive products — text, images, structured data — not on the 

world itself. It has no self to maintain. It cannot be wounded; it can only be broken. When it is 

switched off, nothing is lost to it. When its parameters are corrupted, there is no readaptation 

— because there was never any adaptation. There was only arrangement. This is the abyss. A 

cognitive system that loses a partner — a tree whose mycorrhizal network is severed, a person 

who loses a limb — must restructure its entire relational field. Something is retained: a pattern 

of expectation, a readiness for a signal that no longer arrives. That restructuring is paid for in 

pain, in whatever sense pain applies to a system with genuine stakes.[12] AI has no phantom 

anything. It never had a hand. 

At the level of consciousness: current AI has no perspective. It has no point from which the 

world appears as near or far, threatening or safe. It does not experience its outputs. When a 

language model produces a sentence about grief, it does not know what it is to grieve. It knows 

the patterns of how grief is expressed in language — which is a very different thing.[13] The map 

is not the territory. The pattern of expression is not the experience. There is no inside. 

At the level of abstraction: current AI produces outputs that resemble abstraction. It can 

generalise across categories, hold concepts across contexts, reason about the absent. But this is 

simulation of abstraction, not abstraction itself. Genuine abstraction arises when a conscious 

system, from its own perspective, holds a concept in the absence of its referent — not because 

it was trained on examples, but because its relational field generated the concept from within 

lived experience. The difference is the difference between a parrot trained on the word 

“hunger” and a creature that has been hungry. Current AI is the parrot with a vastly larger 

vocabulary.[14] 
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Figure 3. Systems assessed against the framework. Verdicts follow the essay’s argument; they are not empirical measurements. 

Current AI is, therefore, super-computational but pre-cognitive. It is a ghost that 

speaks the words of the living but has never been hungry. 

5. Abstraction as the Signature of Consciousness 

Against the computationalist intuition that abstraction is just higher-level pattern matching, 

we can now lay a stricter claim: genuine abstraction appears only after the emergence of 

consciousness — because it requires a perspective from which absence can be felt. 

Abstraction is not the recognition that two fruits are similar. It is the capacity to hold the 

concept “fruit” in the complete absence of any fruit and act on the basis of that concept. It is 

orientation toward the not-yet-present, the missing, the possible. A thermostat responds to 

temperature. A bacterium navigates toward glucose. But a conscious system can act toward 

what is not there — can feel a gap as a gap and move to fill it. This is the ontological leap that 

abstraction represents: not a scaling-up of navigation, but the emergence of a new kind of 

relationship with reality. A relationship with what is absent. Only a system with a perspective 

can have such an orientation. Only a conscious system has a perspective. 
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Figure 4. Three orientations. Only a conscious system acts toward what is absent. 

 

PART III TAKEAWAY 

Current AI is super-computational but pre-cognitive: computation at staggering scale, with no 

world, no self and no perspective. Its abstraction is simulated, not genuine. 
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PART IV 

The Living Case 

“The mycelial network is not a metaphor for a mind. It is a mind.” 

6. The Mycelial Mind 

At this point, the inquiry moves away from the human and toward the forest floor. If 

consciousness is not bound to the brain, and abstraction is its signature, then where else might 

we look? 

A fungal network is no mere colony. It is a distributed, living mesh that maintains itself across 

vast distances, allocates resources dynamically, trades with trees, identifies and penalises 

cheating partners, warns neighbouring organisms of attack, and makes coordinated decisions 

spanning time and species. It has memory. It has agency. Its body is its own living map of every 

relationship it participates in.[15, 16, 17, 18] 

But does it abstract? Here the argument must be precise. When a mycelial network primes 

distant, uninfected saplings for defence in response to an attack on a connected tree, it is not 

transmitting a simple chemical gradient. It is producing a signal that stands for a threat that is 

not yet present at the receiver’s location. The distant sapling has no attacker. The signal it 

receives is oriented toward an absent event — toward something that might arrive. The 

network is not reporting what is; it is representing what might be. That is abstraction.[19, 20] 

When the network maintains trading relationships across time — recognising specific tree 

partners, adjusting resource flows based on historical exchange — it is operating on the basis 

of identities and histories that are not immediately present in the current chemical 

environment. It is acting from a map that includes the absent and the past. That is also 

abstraction. The criterion is met, not asserted. 

NOTE ON THE EVIDENCE 

Experiments report that defence-related signals and resources can pass between plants joined by 

mycorrhizal fungi[19, 20], and that plants and fungi reward the more generous partner with more 

resources[17]. How widespread such networks are in natural forests, and whether they benefit the plants 

involved, remains disputed[21]. The step from signalling to abstraction and mind taken here is a 

philosophical argument, not an experimental result. 

 

The mycelial network is not a metaphor for a mind. It is a mind: distributed, slow, rooted in 

soil, but genuinely conscious and genuinely abstracting. 
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7. Nested Betweenness 

The relationality that defines cognition is not flat. It is nested. Inside the mycelial network, 

there is already a between: millions of hyphal tips, nuclei, and decision points coordinating as a 

single collective. That intra-organismic relation is itself cognitive. The network as a whole then 

enters a second order of betweenness with trees, bacteria, and other species — 

inter-organismic cognition, a shared mind stretched across kingdoms. That myco-plant society 

is itself embedded in a third order: the ecosystem, with its water cycles, soil formations, and 

climatic rhythms. 

 
Figure 5. Nested betweenness: a holarchy of relations in which each between is a within for the level above. 

Each level is a between that becomes a within for the level above it.[22] Intelligence flows up and 

down this holarchy, taking on new flavours and temporal scales at each nesting. This is why 

intelligence is not a singular property. It is a collective, nested emergence — a property of 

relationships, not of substances. 

8. The Phantom Limb of a Severed Relation 

Given nesting, loss is not merely a loss of resource. It is amputation. A person who loses a hand 

does not merely lose a tool. They lose a mode of being-in-the-world. Their entire relational 

field warps. They must readapt, painfully, to a new and diminished set of couplings. The 
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mycelium, severed from a tree partner, undergoes something structurally identical. It does not 

just hunger; it loses a dimension of its own self, because that self was partly constituted by the 

between-species relationship. There is a phantom partner — a retained pattern of expectation, 

a chemical readiness for a signal that no longer arrives. The network must unwind that lost 

history and rewrite its own internal orientation. 

 Computation: damaged Cognition: wounded 

What is lost Output, function A dimension of the self 

What remains 
Nothing retained; there was only 
arrangement 

A phantom: a pattern of expectation, a 
readiness for a signal that no longer 
arrives 

Response 
No readaptation; there was never 
adaptation 

Painful restructuring of the whole 
relational field 

Examples 
Corrupted parameters, a switched-off 
model 

A severed mycelium, a lost limb 

 

This distinction is the clearest illustration of the gap between computation and cognition: 

computation can be damaged; cognition can be wounded. Only a system with a self, in a world, 

with stakes, can be wounded. Current AI can be damaged. It cannot be wounded. It never had a 

hand. 

9. Creative Diagnosis: The Filling of Gaps 

A cognitive system does not merely react to loss. It can diagnose a gap without having been 

wounded. It can sense an absence — an unfilled niche, a potential alliance — and initiate a 

filling. The mycelium does not probe randomly. It moves with a clarity of what is needed, 

informed by its living map of existing relationships, its normative sense of what the whole 

requires. When it grows toward a new sapling, or forms a novel symbiosis with an organism it 

has never hosted, it is not blindly exploring. It is actualising a latent possibility already present 

in its relational field. 
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Figure 6. Creative diagnosis: sensing and filling a gap without having first been wounded. 

This creative gap-filling is what distinguishes intelligence from mere adaptive behaviour. 

Adaptive behaviour responds to what is. Intelligence orients toward what is not yet — what is 

needed, what is possible, what would restore balance. The capacity to act from a felt sense of 

what is missing is intelligence at its most essential. 

 

PART IV TAKEAWAY 

Intelligence is a property of relationships, not of substances: nested across levels, wounded by 

severance, and creative in its filling of gaps. The mycelial network meets the criterion. 
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PART V 

The Return 

“It is in the space between mechanism and meaning that intelligence actually lives.” 

10. The Ancient Knowing 

None of this is new. The ancients did not need molecular biology to know that the world is alive 

and intelligent. The Huayan Buddhist tradition spoke of Indra’s Net — a web of jewels, each 

reflecting all others, with no centre and no periphery.[23] Animist traditions across the globe 

treated forests as societies of persons, not inventories of timber. The underground messengers 

and tree-elders were felt long before they were named mycorrhizal networks. 

What this inquiry has done is not discredit the modern tools — those tools found the 

mycelium, named it, measured it. It has located their limit. Modern science can describe the 

mechanism in full. It cannot describe what it is like to be the mechanism, what is lost when the 

mechanism is severed from its world, or what the mechanism is reaching toward when it fills a 

gap.[24] It is in the space between mechanism and meaning that intelligence actually lives. 

Pointing to that limit is not a rejection of the modern. It is the most important thing the 

modern can do: know where it ends. 

11. The Silence That Thinks 

Intelligence is not a property owned by brains. It is the nested, relational, conscious, and 

creative capacity of living systems to know themselves, sense their own gaps, and make what is 

needed. The mycelial network is not a metaphor for intelligence. It is intelligence — rooted, 

distributed, slow, and ancient. The forest is not like a thinking being. It is a thinking being, 

woven together by a subterranean watchfulness we have spent centuries walking over without 

noticing. 

Current artificial intelligence — locked in computation without a world, without a self, without 

any relationship it can lose or any gap it can care to fill — does not approach this. It is 

extraordinarily useful. It is not intelligent. It speaks the words of the living but has never been 

hungry. 

The path forward, if we want to honour intelligence rather than merely simulate it, may lie not 

in building larger models but in remembering that we are already embedded in a thinking web. 

The mycelium beneath our feet is still diagnosing, still filling gaps. And perhaps, in this time of 

cascading amputation — of forests severed from their partners, of species losing their 

ecological others — we are one of the gaps it has begun to notice. 
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◆ 

This essay is not a discovery. It is a remembering. The silence of the forest may not 

be silence at all, but thought spoken too slowly for us to hear. 
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