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The claim, and the problem with it

The Free Energy Principle (FEP) is the most ambitious unifying claim in the contemporary
brain and behavioral sciences. A single imperative — that any self-organizing system
minimizes variational free energy — is offered as the law binding perception, action, learning,
and the persistence of life itself. Its reach is its appeal. This article argues that its reach is also
its defect.

A law forbids. It states what cannot happen, and it dies the moment that thing happens; this is
what gives a law its content. The FEP forbids nothing. Presented with any outcome, it re-
describes that outcome, after the fact, as free-energy minimization — including outcomes that
are one another’s opposites. What is offered as the field’s deepest law behaves, under
inspection, as its most accommodating description. The distinction is not pedantic: a large body
of contemporary neuroscience, psychiatry, and machine learning now rests on the FEP as
though it were a law, and inherits a category error if it is not one.

The strongest version of the target

The critique is aimed at the strongest form of the FEP, not a convenient one. In its most
powerful statement the principle is close to unarguable: any system that maintains its
organization against dissipation can be described as resisting the dispersal of its states, and
therefore as minimizing a quantity formally equivalent to surprise. Perception, action, attention,
and learning become facets of one imperative. The mathematics is serious, the ambition is
generative, and the question it asks — how anything alive remains itself — is the deepest one
the behavioral sciences have. A critique that does not concede this much is answering a
strawman.

The thesis, stated precisely

The argument is not that the FEP is unfalsifiable and therefore worthless. It is that the FEP
equivocates, without acknowledgement, between two incompatible readings of itself. In one,
it is a mathematical tautology — true by construction, like the principle of least action, and
empirically empty. In the other, it is a substantive empirical mechanism — a process brains
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actually implement, carrying real predictions about neural and behavioral fact. Each reading is
defensible on its own. The framework draws its authority from both at once: the invulnerability
of the tautology together with the explanatory reach of the mechanism. That combination is not
available. This is a demarcation problem in the classical sense, and it is where the article invites
the sharpest disagreement.

Four independent faults
The audit isolates four faults, each attacking a different kind of evidence, so that the case does

not stand or fall on a single line of argument.

A category error. The FEP encodes a goal as a prediction held with high precision, collapsing
two categorically distinct states into one variable. But wanting is not expecting. A patient with
a spinal-cord injury wants a recovery she does not expect; a driver expects the wall she does
not want. The clearest exhibit is empirical: intention representations in tetraplegic patients
remain stable and behaviorally effective for years without confirmation (Guan et al., 2022),
rather than decaying to minimize a standing prediction error. That is the signature of a reference
held steady, not of a posterior being updated.

The dark room. If a system minimizes surprise, its optimal environment is silent, dark, and
perfectly predictable. Biology calls that environment intolerable: a nervous system deprived of
variance does not settle but destabilizes. The strongest demonstration is not a thought
experiment but an institution — the prison systems that, in search of their harshest lawful
punishment, have independently converged on solitary confinement. The convergence is
attested both in the sensory-deprivation literature and in first-hand sociological observation
from inside such institutions (McClelland, personal communication, 2026), where the crushing
predictability of the environment is itself understood as the core of the punishment. A principle
whose ideal state is one that nervous systems are damaged by is not describing a law of adaptive
systems. The novelty and expected-free-energy terms introduced to avoid this conclusion are
analogous to Ptolemaic epicycles, added because the base of the theory points the wrong way.

The unfalsifiability shield. Pressed with the dark-room objection, the FEP retreats to
tautology: it explains everything and therefore cannot be wrong. Pressed on its mathematics, it
returns to being a fertile, falsifiable mechanism that explains neural pathology. It is never both
at once, and never the same claim twice under pressure. This equivocation fallacy is the second

fault made visible in the framework’s own defensive maneuvers.

A broken lemma. The mathematics itself has been checked line by line. Formal critique has

shown inconsistent definitions of the Markov blanket across the principle’s own formulations,



key steps in the derivation that do not hold without unstated assumptions, and a counterexample
to the original free-energy lemma (Biehl, Pollock, & Kanai, 2021). This finding matters
precisely because it strikes the universal generalization — the step that turns a modeling
technique into a theory of everything is exactly the step that fails to generalize.

The full article will situate these four faults within the growing formal and conceptual literature
critical of the FEP — including work by Kennaway, Nave, and Yin — establishing both where
the present audit converges with existing critiques and where its structural diagnosis and
constructive alternative are its own.

The architecture the FEP imitates

Demolition is the easy half; a broken theory keeps its grip until something better takes its place
— and something better already exists. It is a formal architecture that delivers what the FEP
promises but cannot: purposive behavior, robustness to disturbance, the stability of goals,
without a statistical model and without probabilistic inference. Perceptual Control Theory
(PCT; Powers, 1973) describes a negative-feedback control loop that controls a perceptual
signal toward an internal reference (which may vary): error is the difference between reference
and perception, and action serves only to reduce it. Here the goal is a set-point defended, not a
prediction confirmed. Where the FEP’s ideal is the dark room, PCT matches what organisms
are actually observed to do — vary their actions, in an ad hoc way, to keep a perception matched
to its reference against disturbance.

The constructive claim is that the FEP is best understood not as false but as a description of
control that has mistaken itself for a law of inference, and that naming it correctly places a large
body of work on firmer ground.

Why BBS, and why open commentary
The FEP is no longer one framework among many; it has become a default across neuroscience,

psychiatry, and artificial intelligence, and its claims are load-bearing well beyond the domain
in which they were tested. The stakes are not only theoretical. The same shape of failure — a
system controlling a proxy for the world rather than the world itself — is now the central
problem in large language models trained by human feedback, which come to control the
approval of a rater rather than correspondence to reality. Getting the architecture of purpose
right has acquired a practical urgency it did not have a decade ago.

The topic is also genuinely contested, across camps that rarely share a page. The FEP’s
defenders in the active-inference community will dispute this reading of the FEP; its existing
formal and conceptual critics will want to build on the audit; researchers in control theory and



PCT, philosophers of science working on demarcation, and the Al-alignment community each
hold a distinct stake in the outcome. Concentrating that disagreement — in public, with the
author answering all of it at once — is precisely what the Open Peer Commentary format exists
to do. The argument should stand or fall in front of its strongest defenders, not its friendliest
readers.

The author writes as an independent researcher without institutional affiliation, and offers that
position not as a limitation but as a condition of the argument: it is not encumbered by any
career stake in the FEP’s survival, nor by obligation to any implicated school. A developed
preprint of the full argument already exists and has been discussed with researchers in the
perceptual-control tradition.

A commitment to falsifiability
The full article will state, for each of the four faults, the specific condition under which it would

be wrong — a discipline which the target of the critique conspicuously does not impose on
itself. A critique whose central charge is that a framework evades falsification through
equivocation cannot itself be either equivocal or unfalsifiable and expect to be taken seriously.
That symmetry is part of the argument, not an ornament to it.

A developed preprint of the full argument (V1) is available on Zenodo (DOI:
10.5281/zen0do.21309527) and can be shared on request. Per BBS policy, preprint deposition
does not constitute prior or duplicate publication.



