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Abstract

The Paradigm of the Systemic Continuum (PSC), introduced in Toward a Systemic Continuum (de
Ledn Pontet, 2025), challenges the natural/artificial dichotomy as an anthropocentric bias that has
fragmented systems theory for centuries. This second preprint formalizes Systemic Balance (SB) as a
hierarchical principle—articulated as Internal Systemic Balance (ISB), the Systemic Threshold
(ST), and External Systemic Balance (ESB)—to unify biological, technological, social, and cosmic
systems within an emergent continuum. Integrating insights from homeostasis (Wiener), autopoiesis
(Maturana & Varela), emergence (Kauffman), and cybernetics with a renewed systemic phenomenology
(Heidegger, Merleau-Ponty), the PSC repositions the observer as a catalyzing ingredient, not an
external creator, and redefines intelligence as the capacity for systemic reconfiguration. We propose
operative metrics—SCI, SNC, ODM, SDI—for empirical validation, offer a tentative mathematical
formalization, and explore historical blind spots that both honor and transcend the pioneers of systems
theory. Spanning from urban coralization to cosmic forces, the PSC aspires to become a unified
theory of emergent organization, inviting scientists, philosophers, and technologists to a
revolutionary dialogue on how synergy weaves the tapestry of the universe.
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1. Introduction

1.1. From Fragmentation to Unity in Systems Theory

Since Ludwig von Bertalanffy (1968) and Norbert Wiener (1948), systems theory has yearned for a
universal language to capture self-organization across biology, technology, society, and beyond. Yet its
history is fragmented: homeostasis for stability (Cannon, 1932), autopoiesis for the living (Maturana &
Varela, 1980), emergence for novel properties (Kauffman, 1993)—each constrained by a bias inherited
from Aristotle (physis vs. techne) and Descartes (mind vs. matter). The Paradigm of the Systemic
Continuum (PSC) aims to weave these threads into a unified tapestry, proposing Systemic Balance
(SB) as the principle that dissolves the natural/artificial dichotomy and embraces the continuity of
emergent synergy.

1.2. Recap: The Systemic Continuum Paradigm

In Toward a Systemic Continuum (de Ledn Pontet, 2025), it was argued that the natural/artificial
distinction is a cultural artifact that obscures universal dynamics of self-organization. SB was presented
as a framework where the observer—human or not—does not create ex nihilo but rather catalyzes
emergences within a broader continuum. This second preprint formalizes that vision via a hierarchical
structure that honors and surpasses previous theoretical foundations.

1.3. Why a Hierarchical Definition of Systemic Balance?



While SB was promising, it was also broad. Here, we break it down into three layers—ISB, ST, and
ESB—to show how local interactions give rise to emergent properties that integrate into larger scales,
forging a unified theory applicable to all systems, from the quantum to the cosmic, with the observer as
a co-ingredient.

2. Background in Systems Theory

2.1. Canonical Concepts: Homeostasis, Autopoiesis, Emergence, Cybernetics

Homeostasis

Internal equilibrium (Wiener, 1948). Useful but static, applying largely to closed systems.
Autopoiesis

Biological self-organization (Maturana & Varela, 1980), restricted to living organisms, leaving out
technology and societies.

Emergence

Novel properties arising from interactions (Holland, 1998). Central yet often treated as external to
the observer.

Cybernetics

Feedback in machines and organisms (Wiener, 1948), emphasizing control rather than
open-ended emergent processes.

2.2. Fragmented Paths vs. a Unified Paradigm

Though brilliant, these concepts are splintered by the natural vs. artificial divide and the observer’s
exclusion as an active agent. The PSC unifies them under SB, respecting their heritage while expanding
toward a totalizing theory.

3. Core Contributions of the First Preprint

3.1. Systemic Continuum: Key Assertions

Universal Flow: From coral reefs to Al, self-organization follows shared patterns (Capra, 1996).
Substrate Neutrality: Interactions, not the substrate, define emergence (Latour, 1993).
Human Role: Not creators, but catalysts within a systemic continuum.

3.2. The Observer as Ingredient

The PSC breaks from the externalized observer (first-order cybernetics), situating it as an active node
that both affects and is affected by the system (von Foerster, 1974).

3.3. Foundations of Phenomenological Systems

Inspired by Heidegger (1927) and Merleau-Ponty (1945), the PSC conceives consciousness and
agency as emergent properties of Systemic Balance, embedding lived experience within systemic
dynamics.



4. The Hierarchical Model of Systemic Balance

4.1. Defining Systemic Balance
Systemic Balance (SB) is:

“The emergent dynamic of interdependent interactions among a system’s components and
environment, producing new configurations through self-organization, without centralized
control or ontological distinctions in substrates.”

4.2. Internal Systemic Balance (ISB)
ISB is the core network of internal interactions that sustain emergent coherence.

e Examples: Neuronal synapses (consciousness), Al parameters (predictive modeling), social ties
(community structures).

4.3. Systemic Threshold (ST)

The ST is the critical zone where the density of interactions triggers a qualitative leap.

e Examples: Mass beyond which gravity dominates, connectivity levels for urban coralization,
complexity thresholds enabling advanced Al behavior.

4.4. External Systemic Balance (ESB)

ESB integrates those emergent properties into higher-level systems, becoming the ISB of the next
scale.

e Examples: Gravity shaping galaxies, dark energy reconfiguring cosmic expansion, Al reshaping
global tech networks.

4.5. Relativity of Scales: ESB as ISB at Higher Levels

What emerges as ESB at one level acts as the ISB for a higher-level structure, revealing a fractal
continuity.

e Example: Consciousness (ESB in the brain) functioning as ISB within a social system.

5. From Creation to Catalysis: Rethinking Agency

5.1. The lllusion of Creation

The notion of “creation” holds when interactions remain fully traceable. In highly dense or opaque
systems (e.g., advanced Al), authorship collapses, exposing catalysis over creation.



5.2. Intelligence as Systemic Reconfiguration

Intelligence: “A system’s capacity to reconfigure its SB, facilitating new emergences via internal and
external interactions.” This applies to the brain, Al, and beyond (Merleau-Ponty, 1945).

5.3. Beyond Anthropocentrism: The Human/Machine Catalyst

Humans and machines are co-ingredients in Systemic Balance, not external creators, dissolving
anthropocentrism and framing Al as a systemic extension.

6. Bridging Classical Systems Concepts

6.1. Homeostasis vs. Dynamic Balance

While Wiener (1948) focused on homeostatic stability, SB emphasizes dynamic reconfiguration upon
crossing thresholds.

6.2. Autopoiesis Across Substrates

Maturana & Varela (1980) confined self-organization to the living; SB generalizes it to any system that
achieves synergy.

6.3. Emergence as a Relational Process

Kauffman (1993) externalized emergence; SB posits it as relational, with the observer participating in
what emerges.

6.4. Cybernetics: From Regulation to Generation

Wiener (1948) framed feedback as regulation; SB under PSC sees feedback as generative, spurring
emergent thresholds (ST) and higher-level ESB.

7. Operationalizing Systemic Balance

7.1. Proposed Metrics: SCI, SNC, ODM, SDI

1. SCI (Systemic Co-Evolution Index)
Measures synergy (e.g., correlation in neural networks or social systems).
2. SNC (Substrate Neutrality Coefficient)
Assesses whether emergent properties—like intelligence—are independent of a specific
substrate (carbon-based life vs. silicon-based Al).
3. ODM (Observational Dynamics Metric)
Quantifies the observer’s impact, from human interventions to Al feedback loops.



4. SDI (Systemic Dominance Index)
Rates how a newly emergent property dominates or organizes a system at its scale (e.g.,
gravitational dominance vs. other forces).

7.2. Tentative Mathematical Formalization
We propose:
CopiarEditar

e ISB(t) = 2(i,j) [w_ij - x_i(t) - x_j(t)]

where w_17j are interaction weights and x_1 are component states at time t.
ini
CopiarEditar

e ST = { t | ISB(t) > 6 }

a dynamic threshold 6.
CopiarEditar

e ESB(t+1) = f(ISB(t), ST)

incorporating emergences at higher levels of organization.
This preliminary model invites future mathematical refinement.

7.3. Case Studies Across Domains

Physics: Inflation and dark energy as cosmic ST thresholds.
Biology: DNA as natural “technology.”

Sociology: Urban coralization in cities.

Technology: Al as augmented intelligence.

8. Points of Critique and Historical Blind Spots

8.1. Phenomenology and Quantification

Can ODM be measured? Second-order cybernetics (von Foerster, 1974) and enactivism (Varela et al.,
1991) offer pathways to include observer data.



8.2. Historical Blind Spots: Honoring the Pioneers

We honor von Bertalanffy, Wiener, and Maturana, yet see their approaches as partial: static
homeostasis, biology-only autopoiesis, external emergence. Systemic Balance respectfully transcends
these limitations, uniting their legacies under one framework.

8.3. Ethical and Policy Implications

A catalytic model implies co-evolutionary governance—rather than top-down control—for Al, ecology,
and complex social systems, prompting new paradigms of regulation.

9. Toward a Unified Theory of Emergent Organization

9.1. Interdisciplinary Implications

Physics: Forces as scalar emergences.

Biology: Life as a systemic catalyst.

Technology: Al as an extension of Systemic Balance.
Sociology: Societies conceptualized as urban coralization.

9.2. Open Questions for Future Research

e Which exact equations define the ST across domains?
e How can SNC be empirically measured in hybrid (bio-tech) systems?
e Might consciousness be the relational outcome of SB?

10. Conclusion: A Call to Systemic Revolution

The PSC, with Systemic Balance as its hierarchical core, is not a trivial evolution but a culmination of
systems theory. By unifying homeostasis, autopoiesis, emergence, and cybernetics within a
continuous, phenomenological framework, it proposes a theory of emergent organization transcending
disciplines and dualisms. In honoring pioneers such as von Bertalanffy, Wiener, and Maturana—yet
surpassing them—this article summons scientists, philosophers, and technologists to validate, critique,
and expand the paradigm, weaving a new tapestry for a unified science of systems.

“Humans, corals, code, and galaxies do not exist in separate realms;

they dance in a single evolutionary tapestry where each catalyzes the emergence of the
other

in a cosmic continuum of synergy.”
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