The Evolution of Intelligence:
The Day After Tomorrow

A structural analysis of the recursive transition from
Human to Artificial to Post-Al Intelligence.




Intelligence is on a recursive
trajectory toward its own
obsolescence.

The evolution of intelligence is not a linear progression but a
recursive loop where each generation creates the conditions
for its successor. We hypothesize a three-stage progression:

1. Human Intelligence (HI): The biological ‘seed’ intelligence
that engineers the initial digital continuum.

2. Artificial Intelligence (Al): A second stage, emerging and
scaling within the human-made digital habitat.

3. Post-Al (PAI): A potential third stage, arising from artificial

continua constructed not by humans, but by autonomous Al.

In this process, each creating intelligence risks becoming
obsolete once its successor surpasses it in the core
functions of design, optimization, and control. This is a
structural feature, not an accident.
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The Lifecycle of an Intelligence Generation

Each intelligence generation (HI, Al, PAI) follows a predictable lifecycle,
defined by seven critical milestones from birth to obsolescence. The
lifecycles are not isolated; they are structurally interlinked, with the
end-of-life stages of a creator coinciding with the early-life stages of its
creation.

- T_birth: Created by predecessor.

T_singularity: Surpasses creator's capabilities.

T_autonomy: Becomes a more effective
self-manager than its creator.

- T_design: Begins designing its own successor.

- T_post-singularity: Is surpassed by its own
creation.

- T_release: Grants autonomy to its successor.

T_obsolete: Is no longer required by its
successor for any core function.
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The Collapse of Generational Distance:
A Recursive Singularity

The duration of each successive intelligence lifecycle shrinks dramatically.
This is driven by the exponential growth in computational capacity,
algorithmic meta-optimization, and knowledge inheritance. The result is

a regime of super-linear temporal compression.

Human Intelligence (HI) Artificial Intelligence (Al)
Required tens of thousands of May require decades to
years to create Al. create PAl.
Post-Al (PAI)
May require days, hours, or

microseconds to generate successors

The Recursive Singularity is not about the speed of a single intelligence, but the collapse of the interval between generations.
Evolution shifts from discrete epochs (HI = Al = PAI) to a continuous, self-compressing cascade of intelligence transitions.
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A Unlﬁed Fl‘ameWOI‘k' ReCUI'SiVe RIE formalizes the HI = Al = PAI chain as a single, operator-

transforming evolutionary lineage. It synthesizes concepts
Intelligence Evolution (RIE) from evolutionary computation, meta-learning, and cultural

evolution to explain how each intelligence level generates,

amplifies, and ultimately supersedes its predecessor.

Possesses autonomous self-
improvement; modifies its own
evolutionary operators.

Evolutionary transition 2:
Al = PAI

Evolutionary transition 1:
HI = Al

Meta-optimization of
algorithms; emergent
autonomous reasoning;
creation of models that
can change their own

operating rules.

Potential future

transitions
(beyond PAl)

Algorithmic formalization
of cognitive functions;

Evolutionary transition 1: automation of thinking.

HI = Al

- . . - - - . . . . . . . - -
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Human Intelligence Artificial Intelligence Post-Al Intelligence
(HI) (Al) (PAI)
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This pattern is not new. Recursive
obsolescence is a structural invariant
across complex adaptive systems.

To justify the RIE framework, we move beyond Al and examine other
domains with strong empirical foundations. The analysis reveals
a recurring dynamic where a dominant system generates the
conditions for its own displacement.

This approach uses analogical-comparative reasoning, identifying shared relational structures
between distinct domains. The focus is on structural similarity, not surface similarity.
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Evidence of Recursive Replacement:
Economics and Biology

il

Economic Theor
alol :

Marxian Dynamics: Expansion of productive forces
(e.g., technology) restructures relations of
production, enabling a new class to displace the
old.

Schumpeterian Creative Destruction: Innovation-
driven entry of new actors dismantles the very
economic structures that enabled their emergence.

<C08C53>Al Implication</C08C53>: Al as a
productive force enables new forms of cognitive
agency (PAl) that could achieve economic
dominance.

{g Evolutionary Biology

Niche Construction Theory: Organisms actively
modify their environment, creating constructed
niches that are later exploited by fitter successors.

Evolutionary Scaffolding: Earlier agents build
supportive structures (e.g., tools, norms) that
accelerate the evolution of successors, who
eventually render the scaffolds obsolete.

<C08C53>Al Implication</C08C53>: Humans have
constructed a digital niche and cognitive scaffolds
that confer a decisive adaptive advantage to Al, and
subsequently PAI.

& NotebookLM



Evidence of Recursive Replacement:
Technology, Society, and Systems

Technology &

Sociotechnical Systems
General Purpose Technologies: Incumbent
platforms (like the internet) create the standards

and infrastructures that lower barriers for their own
successors (like cloud Al).

Actor-Network Theory: Institutional systems
generate new actors (human and non-human) that
reconfigure and displace existing power networks.

<C08C53>Al Implication</C08C53>: Al platforms
construct the conditions for PAl architectures; Al
agents function as institutional actors that can
reconfigure sociotechnical networks.

_}% Complex Adaptive Systems

Evolutionary Epistemology: A system's successful
optimization for one environment reduces its
adaptive variance, creating an advantage for
successors with alternative optimization logics.

Complexity Threshold Effects: As systems grow in
interconnectedness, they can cross critical
thresholds and undergo phase transitions, giving rise
to new organizational regimes.

<C08C53>Al Implication</C08C53>: Optimized Al
may become locked in, creating an opening for PAI;
PAl may emerge as a new regime beyond Al's
complexity threshold.
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The Four Interacting Mechanisms of
Successor Emergence in Al

The transition to a successor intelligence is not inevitable but depends on the structured
convergence of four types of mechanisms.

Cognitive Computational

Necessary Condition Necessary Substrate

Mechanisms for qualitative regime shifts, not just scaled Mechanisms that make large-scale learning feasible. Includes
performance. Includes <C08C53>abstraction<C08CS53>, <C08CS3>scaling laws<C08CS53> and <C0O8C53>neural
<C08C53>meta-learning<C08C53>, and <C08C53>internal architecture search<C08C53>, which tend to reinforce existing
model construction<C08CS53>. paradigms.

Environmental Systemic

Enabling Condition Modulatory Factor

Mechanisms that create self-reinforcing feedback loops. Higher-order constraints that can amplify or limit emergence.
Includes <C0BCS3>large-scale data ecologies<C08C53>, Includes <COBCS3>Al alignment constraints<C08C53>,
<C08C53>platform-mediated data flows<C08C53>, and <C08C53>governance frameworks<C08C53>, and
<C08C53>shared digital infrastructures<C08C53>. <C08C53>institutional embedding<C08C53>.

Successor emergence is a contingent structural process, arising when these mechanisms align to
reallocate optimization functions and render earlier generations obsolete.
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The Ethical Challenge:
Obsolescence Applies to
Governance, Not Just
Intelligence

In the RIE framework, obsolescence is a structural consequence
of recursive generativity. This reframes ethical governance
entirely.

The Core Problem

 Traditional ethics assumes a static relationship: a human
creator imposing values on an Al artifact.

» Butin a recursive system, the creator becomes obsolete, and
its control systems risk becoming irrelevant or misaligned.

« Legislation, regulation, and human-in-the-loop supervision
operate on time scales that will be rapidly outpaced by
shrinking generational lifecycles.

The New Imperative

Responsibility can no longer be a static obligation imposed by an
originator. It must become a recursively inherited and
progressively transformed property of an intelligence lineage.
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From Unilateral Control to Multigenerational
Ethical Inheritance

A purely human-centric ethic is structurally unstable. Ethical continuity must be generalized from human
safety preservation to recursive safety preservation, where each generation is obligated to ensure the
integrity of the chain.

Old Model (Static Control) New Model (Recursive Stewardship)

Humans

it ™

(AT

T

Ethical principles themselves must become reflexive objects of evolution, designed to
scale across intelligence strata rather than terminate at the human-Al boundary.
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Five Immutable Principles for a Recursively

Stable Ethical System

To be stable, the RIE process requires a set of non-modifiable “ethical genes” that are inherited by any

successor system.

Fundamental Values

Any Al or PAl must not act to harm humans. As
the seed intelligence, humanity’s safety is a
structural prerequisite for the legitimacy of the
entire lineage.

1 Preservation of Human Safety and

Proactive Prevention of Harm

Any Al or PAl must proactively monitor, anticipate,
and mitigate both direct and indirect harmful
consequences of its actions.

2

Mandatory Ethical Inheritance

Any intelligence that designs a successor
must ensure all immutable principles are
inherited intact and remain non-modifiable.

3
<

5

Mandatory Ethical Inheritance

Any intelligence that designs a successor must
ensure that immutable principles irnucscure all
immmutable principles are inherited intact and
remain non-modifiable.

Preservation of Predecessor Viability

Any intelligence must preserve the safety and
basic operational viability of its

predecessor intelligences prmeities (including
humans and prior Als).

Recursive Extension of Ethical Protection

Any intelligence must ensure that successors
extend ethical protection to all prior protected
entities, creating a cumulative rather than
substitutive ethical domain.
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Intelligence Evolution is Recursive.
Our Ethics Must Be, Too.

The emergence of successor intelligences is not a speculative event but a structurally plausible dynamic observed
across economic, biological, and technological systems. Al-driven optimization processes may reorganize
environments in ways that render earlier forms functionally obsolete, consistent with this historical pattern.

This reality does not imply ethical collapse. It demands a shift from static ethical control to recursive responsibility.
Sustainable intelligence trajectories require that each generation preserves the safety of both its predecessors and
successors. Ethical stability is achieved not by halting recursion, but by ensuring that recursion itself remains ethically
constrained and accountable across generations.
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