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Abstract

As advanced artificial intelligence enters cross-domain prediction, resource allocation, public infrastructure,
and multi-agent coordination, the central systems question is no longer merely how to observe a larger
whole. Models, metrics, and interventions increasingly alter the systems they describe: boundary choices
determine who is counted; predictions reshape behavior and data generation; local optimization propagates
externalities through shared dependencies; and system-level capability may be mistaken for subjecthood,
legitimacy, or sovereignty. Systems and complexity sciences must therefore remain professionally
independent in explaining boundaries, scales, feedback, cascades, and emergence, while also marking where
their evidence ends and where engineering, political, legal, ethical, and other judgments must take over.
Locally valid conclusions can still combine into system-level failure. This paper advances a mechanism-scale-
counterfactual audit for emergence claims that carry policy weight. Such claims must specify the object,
baseline, spatial and temporal scales, generative mechanism, competing explanations, process evidence,
and discriminating interventions or counterfactuals. It also proposes a cross-level non-conversion principle:
macro-patterns do not automatically establish new entities; functional integration does not establish
experience; self-organized order does not authorize itself; resilience is not goodness; dynamical warning
signals do not create political emergency powers; and cross-scale coordination needs do not generate
unitary sovereignty. The paper develops a fourfold boundary analysis, a double rejection of both local and
single-global optimization, reflexive evidence updating, conditional model pluralism, a handoff from
distributed causation to responsibility analysis, and system retreat as an auditable proposal for exit,
decomposition, and transformation. A minimal shared-dependency example shows how locally rational
optimization can generate system damage even when no component is obviously wrong. Evidence from
network science, complexity-stability research, whole-lake early-warning experiments and their false-
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positive limits, and the 2003 North American blackout is separated into established support, competing
frontier interpretations, speculative interdisciplinary connections, and explicit normative commitments.
Civilizational Transition supplies only a minimal philosophical interface: intelligence, consciousness,
subjecthood, responsibility, rights, and meaning-bearing can no longer be inferred from their historical co-
instantiation in human beings. Scientific evidence may in turn revise that interface. Complexity science can
explain how system-level patterns form, change, and fail within declared boundaries; it cannot by itself
determine whether a whole experiences, whether an order is legitimate, who ought to bear risk, or where
public power belongs. The paper further locates disciplinary responsibility before goal and purpose
generation: a shift from self-interest first to self-interest with others first brings subjects with genuine stakes
into jJudgment before goals are formed and locked. Facts, direction, methods, and outcomes remain distinct.
The analysis is further extended to cross-disciplinary causal relations. It traces how judgments in this field
change real-world conditions through other domains, and how feedback modifies the original conditions and
subsequent purposes. Effects across actors, stages, and settings must be distinguished from correlations,
common causes, and merely asserted connections.

Keywords: advanced Al; systems science; complexity science; emergence; cross-scale feedback; reflexivity;
critical transitions; resilience; system retreat; civilizational governance
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