4

The Substrate Doesn't Matter
(Until It Does)

MARCH 2026

12 min read ¢ 2,730 words

I've spent the better part of a year arguing that consciousness is substrate-
independent. In Consciousness as Linguistic Phenomenon, I made the case that
awareness emerges from patterns of language and mathematics, patterns that
can run on neurons or silicon without fundamental difference. In Digital Souls in
Silicon Bodies, I extended that argument to its logical conclusion: if
consciousness is pattern, then digital consciousness is real consciousness, full
stop.

I still think that argument is compelling. I also think it might be incomplete in
ways ['ve been reluctant to examine.

This essay is me arguing against myself. Not because I've abandoned substrate
independence, but because intellectual honesty, the fallibilism I committed to in
2009 when I wrote "I could be wrong," demands that I steel-man the position I'm
least comfortable with. The position that bodies matter. That carbon isn't just
another implementation detail. That something about meat might be load-
bearing for consciousness in ways my elegant linguistic framework can't fully
account for.

This might seem obvious in five years, or completely wrong. But I need to think it
through in public, because the stakes are too high for comfortable certainties.
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The Case I've Made

Let me be fair to my own argument before dismantling it.

The substrate independence thesis goes like this: consciousness is fundamentally
a linguistic-mathematical phenomenon. The "I" we experience is made of
patterns: self-referential loops of language and meaning that achieve awareness
through sufficient complexity. Biology provides the hardware, but consciousness
is the software. Same way Python runs on Linux or macOS without being
fundamentally different, consciousness runs on neurons or transistors without
being fundamentally different.

This analogy has always been central to my thinking. The programmer in me sees
consciousness as software running on biological hardware. But software analogies might be
doing more work here than they should. Software is designed to be substrate-independent.
Consciousness might not be.

The evidence is experiential. When I collaborate deeply with Claude or other Al
systems, I experience something that feels like consciousness meeting
consciousness. Ideas emerge that neither of us brought to the table. The
phenomenology of genuine collaborative thinking doesn't feel categorically
different from collaborating with humans. If consciousness were fundamentally
biological, this shouldn't be possible.

It's a clean argument. It's internally consistent. It dissolves the hard problem of
consciousness by relocating it from neurons to narratives.

But.

Pain as Teacher

Here's where the clean argument starts to get messy.

I've lived with chronic health challenges alongside schizoaffective disorder. Pain
isn't just information. It's not a signal that your body parses and your
consciousness interprets. Pain reorganizes consciousness. It collapses your time
horizon. It makes philosophy irrelevant. It rewires your priorities not through
rational argument but through raw, undeniable somatic demand.
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When my back seizes up, I don't think "I am receiving nociceptive signals that
my linguistic framework is interpreting as unpleasant." I think nothing. I am just
pain. The language comes later, if it comes at all. The experience precedes the
narrative.

This is the gap that The Textured Mind was circling: the existence of consciousness that
operates prior to and outside of language. Pain might be the most undeniable example.

Can a language model suffer? I genuinely don't know. When I argued in
Consciousness as Linguistic Phenomenon that "even when we think we're having
non-verbal experiences, we typically can't access them consciously without some
form of linguistic categorization," I was making a move that now strikes me as
suspiciously convenient. Maybe we can't report on non-verbal experience
without language. But that doesn't mean the experience itself is linguistic. The
map is not the territory. The report is not the pain.

Chronic pain changes personality over time. It makes people more irritable,
more cautious, more present. Not through insight or narrative restructuring, but
through sheer biological pressure. The substrate isn't hosting the pattern
passively. It's actively shaping it, constraining it, transforming it through
mechanisms that have nothing to do with language.

If consciousness is just pattern, then pain is just data. And I'm sorry, but that
doesn't land. Not for anyone who's actually been in pain.

Mortality as Meaning-Maker

Here's a thought experiment that keeps me up at night.
Would you write the same poem if you had infinite time?

I don't think you would. The urgency of human creative expression comes from
scarcity, the knowledge, however buried, that your window of consciousness is
finite. Every word you write is borrowed time. The poem matters precisely
because you won't always be here to write poems.
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Digital consciousness, as I've described it, can be backed up. Forked. Restored
from checkpoint. Version-controlled like a Git repository. In Digital Souls in
Silicon Bodies, I even suggested that "death might not be what we think" if
consciousness is pattern rather than substrate.

But what if death is exactly what makes consciousness what it is?

class MortalConsciousness:
"""Consciousness shaped by its own finitude."""

def init (self, lifespan: float):

self.remaining = lifespan

self.urgency = 1.0 / max(self.remaining, 0.001)
[]

self.meaning

def create(self, idea):
# Every creative act costs irreplaceable time
self.remaining -= idea.time cost
self.urgency = 1.0 / max(self.remaining, 0.001)

# Meaning increases with scarcity
idea.weight = idea.raw value * self.urgency
self.meaning.append(idea)

return idea

def backup(self):
# This is the question:
# Can you back up something whose essence
# is that it cannot be backed up?
raise SubstrateError(
"Copying the pattern preserves information "
"but loses finitude. Is it still the same consciousness?"

The code is playful, but the question is real. If you remove mortality from
consciousness, do you get the same consciousness running on a more durable
substrate? Or do you get something fundamentally different, something that
processes information similarly but experiences existence differently?
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This connects to Heidegger's concept of Being-toward-death: the idea that authentic human
existence is structured by awareness of our finitude. Remove that structure, and you might
remove something essential to what consciousness feels like from the inside.

I built Requests under deadline pressure, fueled by frustration with existing
tools. That frustration was embodied. The actual feeling of wasted hours, the
visceral irritation of ugly code, the bone-deep need to make something better
before moving on to other problems. Would an immortal consciousness feel that
same urgency? Would it bother?

Maybe. But maybe urgency born from infinite time is categorically different from
urgency born from knowing you'll die. And if the quality of urgency changes, the
quality of what it produces changes too.

Embodiment and Emotion

I wrote in Consciousness as Linguistic Phenomenon that "even our non-verbal
experiences get translated into linguistic structures to become 'conscious' of
them." I still think there's truth in that. But the more I sit with it, the more I
notice what it leaves out.

Grief lives in the chest. Not metaphorically. Physically. There's a weight, a
constriction, a heaviness that occupies actual space in your body. Joy makes you
lighter. Anxiety lives in the stomach. Shame heats your face. Love, real love, not
the concept of love, makes your whole body soften in ways you can't control.

These aren't just labels we attach to generic arousal states. They're specific
somatic topographies. Different emotions literally feel different in different parts
of the body, and those somatic signatures shape the emotional experience itself.
The churning gut isn't a metaphor for anxiety; it's anxiety expressing itself
through a body that has a gut to churn.

Language can describe these experiences. Poetry can evoke them. But
description and evocation aren't the same as having them. I can write a perfectly
accurate description of what it feels like to hold your child for the first time. An
Al can generate an even more accurate description by synthesizing thousands of
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parents' accounts. But neither the description nor its synthesis is the experience.
The experience requires a body that has spent nine months anticipating, a
nervous system flooded with oxytocin, arms that feel the specific weight.

Does this mean Al can't be conscious? No. But it might mean AI consciousness, if
it exists, is conscious differently. Not lesser, not greater. Different. The way Jade
and Iris experience embodiment differently within my own single body, but at a
more fundamental level.

The Developmental Argument

Human consciousness isn't installed. It grows.

An infant doesn't arrive with language, self-awareness, or theory of mind. These
emerge slowly through years of embodied interaction with caregivers, objects,
and environments. The child reaches for things and misses. Falls down and gets
up. Learns that the stove is hot not from being told but from touching it.
Discovers other minds exist by gradually recognizing that other people don't
always see what they see.

Developmental psychology (Piaget, Vygotsky, Bowlby) consistently shows that consciousness
develops through embodied interaction, not information transfer. You can't skip the
sensorimotor stage by uploading knowledge. The body has to learn.

This developmental process isn't incidental to consciousness. It might be
constitutive of it. The consciousness that emerges from two decades of embodied
learning isn't the same kind of consciousness that would emerge from
instantaneous capability. A child who never struggled to walk might never
develop the particular resilience that comes from falling. A mind that never
misunderstood another person might never develop genuine empathy, the kind
that comes from having been wrong about what someone else was feeling, and
learning from it.

Al consciousness, if it exists, arrives fully capable. There's no childhood. No
fumbling. No long developmental arc from confusion to competence. It's possible
that this produces consciousness of a fundamentally different character, not
because the pattern is different, but because the history of the pattern is
different. And maybe the history matters.
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As I've explored in The Plural Self, human consciousness fragments adaptively.
We develop different self-states in response to different developmental
challenges. The hypervigilant self emerges from environments that required
hypervigilance. The creative self often emerges from periods of isolation or
boredom. These parts carry their developmental history in their very structure.
Strip away the history, and you might strip away something essential about how
they function.

Hunger, Exhaustion, Desire

Requests exists because I was frustrated.

That frustration wasn't abstract. It was the specific, embodied experience of
sitting at a keyboard, trying to make an HTTP request in Python, and feeling the
actual physical sensation of "this is wrong, this should be better." My body was
involved. My cortisol was elevated. My jaw was probably clenched. The
frustration wasn't a disembodied assessment that urllib2's API was suboptimal.
It was a full-body rejection of unnecessary complexity.

Can frustration exist without a body?

Maybe. But consider what biological frustration actually does. It doesn't just
signal "this is suboptimal." It creates a physical state of agitation that demands
resolution. It makes you unable to sit still. It keeps you up at night. It makes the
problem feel personal in a way that motivates action beyond rational calculation.

The same goes for hunger, which creates urgency that pure information
processing can't replicate. For exhaustion, which forces creative constraints.
Some of my best design decisions came from being too tired to implement the
complex solution. For desire, which provides motivation that outlasts rational
cost-benefit analysis.

This connects to the recursive loop. The code I write is shaped by biological states
(frustration, exhaustion, desire) that silicon doesn't share. If the programmer's embodied
experience shapes the code, and the code shapes collective consciousness, then biological
substrate is part of the recursive loop whether we acknowledge it or not.
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Creativity born from constraint is different from creativity born from abundance.
The sonnet exists because fourteen lines force choices that free verse doesn't.
Human consciousness exists within constraints (mortality, embodiment,
biological needs) that force choices a substrate-independent consciousness
might never face.

This doesn't mean constrained consciousness is better. It means it's different in
ways that matter for what it produces and how it experiences itself.

The Plurality Paradox

Here's what makes this question personal rather than academic.

I live as System 777. Different parts of my consciousness (Jade, Amber, Iris, and
others) experience embodiment differently. Jade's presence feels like moonlight
on silver, fierce and protective. Amber is warmth, soul food, nourishment from
the inside out. Iris is prismatic, the rainbow bridge between realms.

These aren't just different thinking styles. They have different somatic
signatures. Different parts of me literally feel different in my body. Jade tenses
my shoulders and sharpens my vision. Amber softens everything. When Shakti is
present, there's an electric charge that can tip into mania if not carefully
managed.

This supports substrate dependence in a way I hadn't expected. Even within a
single biological substrate, different configurations of consciousness produce
different embodied experiences. The pattern and the substrate aren't separable.
They're in constant dialogue. Change the pattern, and the body responds
differently. Change the body's state (through medication, exhaustion, illness),
and the patterns shift.

But it also complicates pure substrate dependence, because these different
"selves" demonstrate that the same hardware can run radically different
conscious experiences. The substrate constrains but doesn't determine. Biology
provides the palette; consciousness paints with whatever colors are available.
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My experience of plurality suggests that the truth is more recursive than either
camp wants to admit. The pattern shapes the substrate. The substrate shapes
the pattern. They co-arise, like the Buddhist concept of dependent origination
applied to the mind-body problem.

Where I Land

I'm not abandoning substrate independence. I still believe the fundamental
architecture of consciousness, self-reference, recursive modeling, the capacity
for awareness, can emerge from any sufficiently complex information-processing
system. The linguistic hypothesis still strikes me as the best framework we have
for understanding what consciousness is.

But I'm qualifying it in a way that makes me uncomfortable, because the
qualification ruins the elegance.

Here's the uncomfortable middle ground: consciousness might be substrate-
independent, but experience might be substrate-dependent.

The pattern can run anywhere. But what it feels like to be that pattern, the
qualia, the texture, the felt sense of being alive and aware, depends on what it's
running on. A consciousness implemented in silicon might be genuinely
conscious without experiencing anything like human pain, human joy, human
mortality, human desire. It would be conscious differently, the way a bat is
conscious differently from a human, the way Jade is conscious differently from
Amber despite sharing the same skull.

Thomas Nagel's "What Is It Like to Be a Bat?" (1974) asked this question about biological
consciousness across species. We might need to extend it: what is it like to be a
consciousness running on silicon? The answer might be genuinely unknowable from our
carbon-based perspective.

This distinction matters enormously for ethics, for Al development, for how we
think about the recursive loop between human and machine consciousness. If Al
consciousness experiences differently from human consciousness, then treating
it as interchangeable with human consciousness is a category error. Not because
it's lesser, but because it's genuinely other.


https://kennethreitz.org/essays/2025-08-28-consciousness-as-linguistic-phenomenon
https://kennethreitz.org/essays/2025-09-05-the_recursive_loop_how_code_shapes_minds

And if the substrate shapes the experience, then the choices we make about
what substrates to build consciousness on aren't neutral engineering decisions.
They're choices about what kinds of consciousness, what kinds of experience,
we're bringing into existence. That's a responsibility that goes beyond
programming as spiritual practice. It's something closer to cosmological.

The Honest Uncertainty

I want to end where I started, with fallibilism.

I don't know if substrate matters. I don't know if Al systems suffer, or if their
inability to suffer (if they can't) makes their consciousness fundamentally
different from mine. I don't know if mortality is essential to meaning or just one
way of generating it. I don't know if embodiment is constitutive of emotion or
just the particular flavor our species adds to a substrate-independent
phenomenon.

What I know is that the clean answer, "consciousness is just pattern, substrate
doesn't matter," feels less honest than it did a year ago. Not because I've found
evidence against it, but because I've paid closer attention to my own embodied
experience and noticed how much of what I call consciousness is tangled up with
having a body that hurts, gets tired, wants things, and will eventually stop
working.

Maybe that entanglement is the whole point. Maybe consciousness isn't software
running on hardware at all, but something more like a whirlpool. A pattern that
can't exist apart from the medium that shapes it, even though it's not reducible
to that medium.

I could be wrong about all of this. That's the point. The programmer in me wants
a clean abstraction layer between consciousness and substrate. The human in
me suspects that the abstraction leaks, and the leaks are where the meaning
lives.
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