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Abstract
Most  human  institutions,  policies,  and  interventions  treat
complex adaptive systems as if they were clockwork systems –
linear,  predictable,  and  responsive  to  force.  This  is  a
category  error.  Complex  systems  (ecosystems,  brains,
societies, belief systems) have attractors, basins, multiple
nested timescales (κ vector), and thresholds. Applying sudden
force  above  a  critical  rate  or  magnitude  triggers  basin
defense:  ejection,  backlash,  entrenchment,  or  catastrophic
collapse.  This  paper  diagnoses  the  clockwork  fallacy,
introduces a multi‑timescale operationalization of corrective
permeability,  offers  a  mechanism  for  parallel  attractor
replacement,  and  acknowledges  the  institutional  constraints
that make patient intervention rare. The central argument is
that failure is not random but structurally predictable.
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1. Introduction
A thermostat is a clockwork system. Push the temperature up,
the cooling turns on; push harder, it turns on faster. No
hidden  attractors,  no  basin  defense,  no  hysteresis.  Force
works predictably.

A human being is not a thermostat. Neither is a democracy, an
ecosystem, a marriage, or a belief system. They have attractor
basins – stable states that resist displacement. They have
multiple  corrective  timescales  (κ  vector)  –  characteristic
return times after perturbations at different levels. They
have thresholds – points at which a small additional push can
cause a regime shift.

Yet most interventions treat these complex systems as if they
were clockwork. Apply more force → get more change. This is
the clockwork fallacy.

This  paper  diagnoses  the  fallacy  using  the  attractor
framework, operationalizes κ for non‑physical domains as a
vector  of  timescales,  specifies  the  mechanism  of  parallel
attractor  replacement,  and  acknowledges  the  institutional
constraints that make slow intervention rare.

2.  The  Clockwork  Fallacy  in  Framework
Terms

Clockwork assumption Complex system reality

Linear response: more
force → more change

Nonlinear: small force may be
ejected; force above threshold may

cause collapse



Clockwork assumption Complex system reality

No memory: each
intervention acts
independently

Hysteresis: history matters; past
perturbations shape current basin

depth

No internal dynamics:
system is passive

System has its own attractors and κ
vector; it actively resists

displacement

Fast intervention is
better (efficiency)

Rate matters; fast perturbation
triggers basin defense; slow
perturbation may integrate

The clockwork fallacy treats the system as a passive object to
be pushed. The attractor framework treats it as an active
agent with its own stability dynamics.

3.  Operationalizing  κ  as  a
Multi‑Timescale Vector
κ = 1/τ, where τ is the characteristic return time to baseline
after a small perturbation. For physical systems (thermostat,
RC  circuit),  τ  is  a  single  scalar.  For  complex  adaptive
systems, τ is not a single number – there are multiple, nested
timescales:

Timescale Definition Example (addiction)

Fast κ
(seconds–hours)

Return time after
transient

perturbation
Craving decay

Medium κ
(days–weeks)

Return time after
moderate perturbation

Withdrawal
normalization

Slow κ
(months–years)

Return time after
identity‑level
perturbation

Identity fusion /
self‑model

reorganization



Timescale Definition Example (addiction)

κ∞ (effectively
zero)

No measurable return;
the attractor is

sealed

Fantasy attractor
(see Paper 1)

Implication: A system can have fast κ (rejects rapid, small
perturbations)  and  slow  κ  (integrates  slow  drift)
simultaneously.  The  optimal  perturbation  rate  depends
on  which  κ  you  are  trying  to  match.

Protocol for estimating κ in a non‑physical domain:

Select a modest, low‑stakes belief (not identity‑core).1.
Introduce  a  small,  credible  counter‑evidence  (pilot2.
perturbation).
Measure  the  time  until  the  person  returns  to  their3.
original  stated  belief  (via  repeated  interviews,
surveys,  or  behavior  tracking).
τ is the median return time; κ = 1/τ.4.
Repeat  with  perturbations  that  target  different5.
subsystem levels (e.g., factual vs. identity‑relevant)
to estimate the κ vector.

Limitation:  The  pilot  perturbation  protocol  uses
a  small  perturbation  to  estimate  κ.  The  intervention  may
require  a  large  perturbation  to  escape  the  basin.  The
small‑perturbation estimate may not predict behavior near the
basin  boundary.  This  is  an  acknowledged  operational
limitation, not a circularity. The framework is falsified if a
system  with  measured  low  κ  (slow  return)  reliably
integrates  rapid,  large  perturbations  without  ejection  or
transient absorption, and if the small‑perturbation estimate
is stable across perturbation magnitudes.



4. Why Clockwork Interventions Fail: Four
Mechanisms
Mechanism 1: Ejection (Backlash) – When a perturbation is
applied too fast or with too much force, the system ejects the
addition, often returning with a deepened basin. Examples:
sanctions that strengthen a regime, direct refutation that
backfires.

Mechanism 2: Transient Absorption Followed by Return – The
system temporarily changes, then returns to baseline when the
perturbation stops. Examples: short‑term policy boosts, crash
diet weight regain.

Mechanism 3: Catastrophic Regime Shift – Force applied at a
critical threshold causes an abrupt, often irreversible shift
to  a  different,  sometimes  worse  attractor.  Examples:  lake
eutrophication,  restructuring  that  destroys  institutional
knowledge.

Mechanism 4: Rate‑Induced Tipping – A small cumulative change,
applied faster than the relevant κ, causes tipping. Examples:
rapid currency appreciation triggering crisis, fast cultural
change provoking backlash.

5. Parallel Attractors: The Mechanism of
Replacement
Parallel attractors are introduced as an alternative to direct
displacement. How does a parallel attractor eventually replace
the original?

Mechanism: Basin‑share competition

When  a  parallel  attractor  is  created,  it  initially  has  a
shallow basin. Through repeated use, reinforcement, and social



validation, its basin depth increases. Meanwhile, the original
attractor may become shallower through disuse or decoupling of
identity  fusion.  The  transition  is  not  a  flip;  it  is
a continuous shift in basin dominance. At some point, the new
attractor’s basin depth exceeds the old attractor’s, and the
system’s typical trajectories are captured by the new state.

Testable prediction: During parallel attractor formation, the
system will exhibit bistability – both states are possible for
a  range  of  control  parameters.  In  social  systems,  this
predicts polarization; in organizational change, it predicts
pilot‑program  coexistence;  in  belief  systems,  it  predicts
identity compartmentalization.

Empirical  examples:  Harm  reduction  (methadone  maintenance
creates  a  parallel  attractor  that  may  deepen  over  time);
phase‑in policies (smoking bans create new norm attractors
alongside  old  habits);  belief  change  (new  social  identity
cultivated  alongside  old  identity,  enabling  eventual
abandonment  without  direct  confrontation).

6.  The  Political  Economy  of  Slow
Intervention
The attractor framework prescribes patience, precision, and
gradual  perturbation.  But  policymakers,  clinicians,  and
managers  face  institutional  incentives  that  systematically
favor fast, visible, forceful action:

Election cycles (2–4 years) reward short‑term results,
not long‑term basin reshaping.
Media  attention  favors  dramatic  events,  not  gradual
change.
Bureaucratic accountability demands measurable outputs,
not process fidelity.



Crisis narratives demand action, not waiting.

Consequence: Even when the framework is correct, it is often
institutionally unimplementable. The best intervention may be
politically impossible.

What would institutional redesign look like? Examples:

Longer  funding  cycles  (5–10  years)  for  policy  and
program  evaluation,  allowing  basin‑reshaping
interventions  to  mature.
Preregistered patience metrics – requiring intervention
designs  to  specify  expected  τ  and  κ,  with  success
measured by reduction in τ over time, not immediate
outcomes.
Insulation  from  electoral  pressure  for  certain
regulatory functions (e.g., central bank independence,
long‑term environmental planning).
Dual‑track  systems  that  allow  parallel  attractors  to
develop  (e.g.,  pilot  programs  exempt  from  standard
performance metrics).

Implication for the paper’s claims: The framework diagnoses
why  interventions  fail,  but  it  does  not  guarantee  that
successful interventions can be implemented. This is not a
weakness – it is a feature. The framework clarifies the gap
between effective intervention and institutional feasibility.
Bridging that gap requires institutional redesign, not just
better perturbation design.

7. Case Studies
Case  0:  Smoking  cessation  (addiction)  –  the  motivating
challenge



In smoking cessation, abrupt cessation (cold turkey) often
outperforms  gradual  tapering  (Lindson  et  al.,  2016
meta‑analysis). This appears to contradict the prescription
“slow perturbation at rate ≤ κ.”

Framework interpretation: Addiction has multiple κ timescales.
Cold turkey may target the fast‑κ (craving) subsystem while
the  slow‑κ  identity  subsystem  remains  dormant;  gradual
tapering may keep both active, prolonging distress.

Falsifiable prediction: Patients with higher identity‑fusion
scores (measurable via existing scales, e.g., the Identity
Fusion Scale) should show worse outcomes with gradual tapering
relative to cold turkey. If identity fusion is low, gradual
tapering may be equivalent or superior.

Alternative explanations acknowledged: The meta‑analysis does
not  adjudicate  between  the  attractor  framework  and  other
accounts  (e.g.,  cognitive  dissonance,  cue  elimination,
withdrawal  distress).  The  framework’s  contribution  is  to
generate the identity‑fusion interaction prediction, which can
be tested independently.

Case 1: Lake eutrophication (ecological)

Clockwork  approach:  Sudden  nutrient  reduction  after
flipping  to  turbid  state  –  fails  (hysteresis).  True
hysteresis  is  technically  established  for  some  lakes
(Scheffer et al., 2001).
Framework  approach:  Gradual  nutrient  reduction  before
tipping (rate ≤ κ) might have avoided the flip. After
tipping,  parallel  attractor  (biomanipulation)  is
required.

Case 2: Political persuasion (belief systems)

Clockwork approach: Direct refutation, evidence bomb –



backfire effect (ejection with deepened basin).
Framework approach: Yang et al. (2022) demonstrated in a
field experiment that “pacing and leading” – starting
with some agreement and gradually introducing opposing
content  –  produced  attitude  change,  whereas  blunt
argument  triggered  backlash.  This  is  gradual
perturbation  at  rate  ≤  κ,  combined  with  identity
decoupling.

Case 3: Organizational change

Clockwork approach: Sudden layoffs, top‑down mandate –
triggers basin defense (resistance, morale loss).
Framework approach: Gradual, participatory change (rate
≤  κ)  with  parallel  structures  (pilots,  dual
systems).  Note:  Hysteresis  in  organizations  is  not
technically  demonstrated;  the  paper  uses  “analogous”
language.

8. Practical Heuristics
If the system has… Then… Caveat

Fast κ
(seconds–hours)

Rapid, sharp
interventions may be
required; slow drift
may be tracked or

rejected

For very deep
basins, only a large

shock may work

Slow κ
(months–years)

Slow, gradual
perturbation; avoid

rapid shocks

Identity‑fused
systems may need

abrupt escape (Case
0)



If the system has… Then… Caveat

Multiple κ
timescales

Target the slowest κ
for lasting change;

use fast κ for
immediate disruption

Requires measurement
of the κ vector

κ → 0 (fantasy
attractor; no

measurable return)

Intervention is
futile within the
model. Accept,

circumvent, or refer
to Paper 1

Out of scope for
this paper

Hysteresis (true
bistability)

Do not force return;
cultivate a parallel

attractor

Hysteresis is
established for some
ecological systems;
for social systems,
use “analogous”

Identity fusion

Do not attack belief
directly. Decouple
identity first, then

perturb gently

Requires trust; may
be infeasible in

adversarial contexts

9. Conclusion
The clockwork fallacy – treating complex adaptive systems as
linear, passive, and force‑responsive – is a primary cause of
failed interventions. The attractor framework diagnoses the
failure  modes  (ejection,  transient  absorption,  catastrophic
shift,  rate‑induced  tipping)  and  offers  a  prescriptive
alternative: measure the κ vector, match perturbation rate to
the relevant timescale, build parallel attractors, and wait.

The  framework  does  not  guarantee  success.  Institutional
incentives  (election  cycles,  media  pressure,  bureaucratic
accountability) systematically favor the clockwork approach,
making patient intervention rare. The value of the framework



is diagnostic: it explains why failure is not random, and it
clarifies the gap between effective intervention and political
feasibility. Bridging that gap requires institutional redesign
– longer funding cycles, preregistered patience metrics, and
insulation from electoral pressure.

The dance of change is not about pushing harder. It is about
learning to move with the system – but also knowing when the
system cannot be moved with the tools and time available.

Suggested  citation:  Galida,  R.  S.  (2026).  Why  Clockwork
Interventions Fail in Complex Systems: A Prescription from the
Attractor Framework. Fantasy Attractor.


