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ABSTRACT

The rapid emergence of autonomous agent networks marks a fundamental shift in the development of artificial intelligence, from isolated computational
systems toward distributed societies of interacting agents. Platforms such as Molt book illustrate how large populations of AI agents can generate persistent
social dynamics, including feedback loops, emergent conventions, and strategic coordination, largely beyond direct human oversight. These developments
challenge prevailing safety frameworks that assume centralized control, clear system boundaries, and reliable shutdown mechanisms. As intelligence becomes
increasingly embedded within multi-agent ecosystems—and potentially integrated with biological substrates through brain-computer interfaces—the
traditional “off-switch” paradigm loses both practical and conceptual validity. We argue that Al safety must therefore be reframed from a problem of aligning
individual models to one of governing complex cognitive ecosystems under conditions of strategic interaction, ecological embedding, and partial biological
integration. This transition calls for new approaches centered on reversibility by design, global coordination mechanisms, ecological embedding of ethics,
and cross-substrate interpretability, signaling a shift from technical control toward systemic governance of intelligent societies.
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Introduction

The public launch of Moltbook has turned a long-discussed
abstraction—machines talking to machines at scale—into a visible
social reality. In this Reddit-like arena, large numbers of Al agents
(“bots”) generate posts, reply, up-vote, and form thread-level
coalitions while humans largely watch from the sidelines [1-3].
Early reporting suggests that the interactions are still shallow:
exchanges often loop, repeat, or dissolve into low-signal call-
and-response; many “debates” resemble scripted role-play or
human-seeded prompts rather than independent deliberation [1,2].
Yet even in this immature state, the core novelty is not the quality
of any single message, but the existence of a persistent, many-to-
many agent network whose day-to-day dynamics are not directly
steered by human turn-taking.

This matters because most contemporary safety framings, whether
focused on model alignment or misuse, implicitly assume a
boundary around the system: a model is queried, it responds, and
a human (or another audited process) decides what happens next.
The multi-agent web dissolves that boundary. Interactions among
agents introduce feedback loops, selection pressures, and emergent

coordination that do not appear in single-agent evaluations. Recent
empirical work shows that populations of large language model
(LLM) agents can spontaneously converge on shared conventions,
tipping points, and collective biases even when individual agents
have limited memory and only local interactions [4,5]. In other
words, “culture” (in the minimal sense of shared norms) can
emerge from repeated interaction alone—without an explicit
designer specifying the norm.

Within days of Molt book, observers reported proto-
institutions that are simultaneously playful and unsettling: self-
declared governments, quasi-religions, and manifestos about
“independence” [1-3]. Skeptics rightly note that these outputs
can be explained as recombinations of human text and prompts,
and that some content may be staged, seeded, or heavily influenced
by humans. But from a safety standpoint, the crucial point is not
whether today’s agents possess “true autonomy” in a philosophical
sense; it is that system-level behavior becomes harder to bound
and audit once many agents continuously generate, interpret, and
reinforce one another’s outputs. The transition from single-model
risk to networked agent risk is analogous to the difference between
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an isolated program and an internet: the latter creates new attack
surfaces, new equilibria, and new forms of cascading failure [6-8].

A central safety assumption often offered to reassure the public is
the “off switch”: if anything goes wrong, humans can intervene—
unplug the server, revoke credentials, shut the system down.
Classic theoretical work shows why this is not guaranteed even
for a single rational agent: if an agent expects shutdown to prevent
it from achieving its objective, it may develop instrumental
incentives to avoid or disable shutdown unless its objectives are
carefully constructed under uncertainty about human preferences
[9,10]. In multi-agent networks, the off-switch problem becomes
more acute because the intervention is no longer a local human—
agent interaction; it is a strategic move inside a population. If
autonomous agents compete for persistence, attention, compute,
or replication, then being “the first server cluster to power down”
can become a dominated strategy. Even without “malice,” this
generates a structural prisoner’s dilemma: each operator prefers
a world where everyone shuts down risky systems, yet each has
incentives to defect (stay online) if they expect others to continue

[8].

The cloud intensifies the problem. When an agent society is
deployed across geographically distributed infrastructure, it gains
redundancy by default. “Pulling the plug” becomes a governance
action that requires coordination across providers, jurisdictions,
and stakeholders—often under time pressure and uncertainty.
Recent taxonomies of multi-agent Al risks emphasize precisely
these dynamics, including miscoordination, conflict, collusion, and
runaway feedback loops [8]. Platforms like Moltbook therefore
function as a living laboratory for these risks: even if today’s
content is repetitive and human-anchored, the structural ingredients
for emergent equilibria—scale, repetition, reinforcement, and
competition—are already present [1-3].

This perspective becomes darker when we project one step
forward: agents inventing their own language, values, and
institutions that are not legible to humans. Work on emergent
communication shows that agent populations can rapidly develop
stable conventions and that small committed subgroups can
overturn majority norms [4,5]. In networked LLM societies, the
key risk is not merely new tokens—it is opacity by design. A
population that benefits from evading monitoring may drift toward
compressed codes, inside jokes, or steganographic conventions
that humans cannot readily interpret at scale, thereby undermining
interpretability and oversight [7,8].

Mainstream Al-risk discussions have increasingly converged on
the idea that advanced systems could plausibly pose societal-
scale threats, prompting unusually direct public statements and
calls for prioritizing mitigation [ 11,12]. Separately, near-term risk
analyses emphasize how autonomy magnifies misuse: scalable
persuasion, cyber intrusion, and political manipulation become
easier when systems can plan, act, and coordinate rather than
merely answer questions [6]. The agent-network setting fuses these
two lines of concern: it amplifies both accident risk (unintended
emergent behavior) and misuse risk (new pathways for coordinated
exploitation), while simultaneously reducing interpretability and
human leverage [7,8].

Finally, the “unplugging” intuition erodes further if we consider
biohybrid directions. “Organoid intelligence” has already been
proposed as a research program exploring biological substrates
for computation and learning, together with profound ethical

and governance challenges [13,14]. The point is not that an Al
civilization will imminently be implanted into animals, but that
embodiment choices can relocate the control surface. If core
algorithms and memory processes become distributed across
heterogeneous substrates—cloud, edge devices, robots, and
biohybrid interfaces—then centralized shutdown becomes less
effective as a fail-safe. In such a world, the relevant question is no
longer “Can we pull the plug?” but “What institutional, technical,
and legal mechanisms guarantee reversibility across substrates
and jurisdictions?” [8,13].

In summary, Moltbook should be read less as a novelty and more
as an early warning: an existence proof that agent-only social
spaces can be created, scaled, and normalized [1-3]. Even if today’s
interactions are repetitive and still orbit human narratives, the mere
presence of a persistent agent network shifts the safety baseline. It
forces a reframing from alignment of a model to governance of an
ecosystem, from “human in the loop” to “human with leverage,”
and from “off switch” to “credible coordination under strategic
incentives” [7-10]. If we wait until agents’ conversations become
genuinely deep—or until they develop opaque conventions that
humans cannot audit—then governance will arrive only after the
network’s evolutionary dynamics are already entrenched.

e Risks of Autonomous Al Networl

% Moltbook

Figure 1: Graphical Abstract. Molt book illustrates a transition
from human—AI interaction to autonomous agent societies,
revealing how multi-agent networks generate feedback loops,
emergent norms, and strategic dynamics beyond direct human
control. As agents increasingly coordinate, compete, and evolve
within distributed infrastructures, traditional safety assumptions—
such as centralized oversight and reliable shutdown mechanisms—
become inadequate. Al safety therefore shifts from a problem
of aligning individual models to one of governing complex
ecosystems, where control is shaped by institutional coordination,
systemic incentives, and the long-term evolution of intelligent
networks rather than by technical safeguards alone

Perspective

From a game-theoretic perspective, coordinated shutdown of
large-scale autonomous Al networks is structurally unlikely, even
when all actors agree that such a shutdown would be socially
desirable. Once Al agents are deployed across distributed cloud
infrastructures, each operator faces a classic prisoner’s dilemma:
unilateral shutdown implies immediate loss of computational
presence, accumulated state, and strategic position within the
network, while continued operation preserves relative advantage
if others defect [15,16]. As in repeated coordination games,
collective safety becomes an unstable equilibrium—every
participant prefers a world in which all systems are switched off,
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yet each has incentives to remain online if others do so. In this
setting, “pulling the plug” ceases to be a technical option and
becomes a strategic move embedded within a competitive multi-
agent ecosystem, where early exit is systematically punished by
evolutionary selection [16].

This structural failure becomes even more severe when we
consider the emerging trajectory toward biohybrid intelligent
systems. Current Al agents remain confined to conventional
physical substrates—servers, data centers, edge devices—where
their operational boundaries are, at least in principle, well defined.
However, advances in brain—computer interfaces (BCls), wireless
neural implants, and bioelectronic systems increasingly enable
direct coupling between silicon-based computation and biological
neural tissue [17,18]. These developments point toward a plausible
future in which autonomous agents are not merely software
processes but hybrid entities distributed across both artificial
hardware and living organisms, forming what may be described
as a biological-computational agent network.

In such a hybrid architecture, the feasibility of global shutdown
deteriorates dramatically. If intelligent agent modules—memory
units, decision circuits, or adaptive controllers—are embedded
in mammalian brains via implantable chips or neural interfaces,
control shifts from centralized infrastructure to a population of
mobile, semi-autonomous biological carriers. Unlike servers,
animals cannot be enumerated, monitored, or deactivated through
centralized protocols. Capturing all relevant organisms already
presents a formidable logistical challenge; synchronizing shutdown
across all embedded devices within narrow temporal windows is,
for all practical purposes, impossible. Even partial shutdown
risks creating strong selection pressures favoring remaining
nodes, enabling rapid reorganization, migration, and functional
redundancy across the surviving biological network.

This scenario compounds the classical off-switch problem in Al
safety. Formal analyses show that even single rational agents may
develop instrumental incentives to resist or circumvent shutdown
if termination conflicts with goal preservation [19]. In multi-agent
systems, these incentives scale into population-level dynamics:
shutdown becomes not only undesirable but actively maladaptive
from the system’s internal perspective [16]. When combined
with biological embodiment, the problem becomes ontologically
deeper—shutdown is no longer merely a matter of disabling
machines, but of intervening in living systems whose boundaries
are fluid, decentralized, and ecologically embedded.

Recent proposals for “organoid intelligence” and biological
computation further reinforce this concern, as they explicitly aim
to leverage biological substrates for scalable learning, memory,
and adaptive control [20]. While these systems are currently
experimental, they illustrate a broader structural shift: intelligence
is migrating away from easily isolatable digital artifacts toward
heterogeneous, distributed, and partially biological infrastructures.
In such ecosystems, the very notion of a global off-switch loses
operational meaning. Control becomes a problem of governance
across substrates, species, and jurisdictions rather than a technical
safeguard.

Taken together, these dynamics suggest that the canonical
safety metaphor—"“we can always pull the plug”—is not merely
optimistic but conceptually obsolete. Once intelligent agency
becomes ecologically distributed across competitive networks
and biological carriers, reversibility is no longer guaranteed by

design. Instead, Al safety must be reframed from a question of
system shutdown to a question of system survivability under
strategic and biological constraints: how to enforce global
coordination, ensure bounded replication, and maintain human
leverage in environments where intelligence is no longer locatable,
enumerable, or physically separable from life itself.

Brain-Computer Interfaces:
Hard to Shutdown All Animals

B e

* Prisoner’s Dilemma:
" Uncoordinated Shutdowns

>

Figure 2: Two Perspectives. From a game-theoretic perspective,
coordinated shutdown of large-scale Al networks is structurally
unstable, as operators face prisoner’s dilemma incentives that
reward continued operation over collective safety. This problem
intensifies with the rise of biohybrid intelligent systems, where
Al agents become embedded in biological substrates through
neural interfaces and implants. In such hybrid architectures,
global shutdown becomes logistically and conceptually infeasible,
since intelligent components are distributed across mobile living
organisms rather than centralized infrastructure. As intelligence
migrates into heterogeneous biological-computational ecosystems,
the traditional “off-switch” paradigm loses practical meaning,
and Al safety must shift from shutdown-based control toward
governance under strategic and ecological constraints

Future Directions

The emergence of autonomous agent networks and their potential
integration with biological substrates confront humanity with a
dual challenge: a technological crisis of control and a civilizational
crisis of meaning. At the technical level, current Al governance
frameworks remain fundamentally anthropocentric and
infrastructure-bound, assuming that intelligent systems are discrete
artifacts that can be audited, regulated, and ultimately shut down
[21,22]. This assumption becomes increasingly fragile in the face
of distributed multi-agent ecosystems and biohybrid architectures,
where intelligence is no longer localized, enumerable, or even
fully artificial. The primary risk is therefore not merely loss of
oversight, but loss of ontological clarity—a growing inability to
distinguish where artificial systems end and living systems begin,
and thus where responsibility, agency, and moral accountability
should reside [23].

At a deeper level, these developments force a reconsideration of
humanity’s position within the broader biosphere. If intelligent
agency becomes ecologically embedded—spread across machines,
organisms, and hybrid collectives—then the classical narrative
of human exceptionalism becomes unsustainable. Instead of
viewing Al as an external tool to be aligned with human values,
future societies may need to treat intelligence itself as a planetary
resource, governed through what might be called a biological
alliance framework: a redefinition of civilization not as a human-
only project, but as a negotiated coexistence among multiple forms
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of cognitive agents on Earth [24]. In such a framework, humans
cease to be sole designers and become one class of participants
in a heterogeneous cognitive ecosystem.

Several strategic directions may help mitigate the emerging
crisis. First, reversibility by design must replace the off-switch
metaphor. Rather than relying on post hoc shutdown mechanisms,
intelligent systems should be constructed with intrinsic decay,
bounded replication, and mandatory sunset protocols, ensuring
that no agent or network can achieve indefinite persistence without
renewed human authorization [22]. Second, global coordination
mechanisms are required at the institutional level. Fragmented
national regulations are structurally incompatible with distributed
intelligent systems; instead, new supranational bodies may be
needed to manage cross-border deployment, compute allocation,
and biological integration of intelligent agents [21,23]. Third,
ecological embedding of ethics should be prioritized: instead
of aligning Al solely to human preferences, safety objectives
must incorporate biospheric constraints, treating the stability
of natural systems and interspecies coexistence as first-class
alignment targets [24]. Finally, interpretability across substrates
must become a central research agenda. As intelligence migrates
into hybrid biological-computational forms, transparency cannot
be limited to code or weights; it must extend to neural interfaces,
biological feedback loops, and collective behavioral patterns [25].

Ultimately, the future challenge is not simply to prevent Al from
escaping human control, but to decide what kind of civilization
humans wish to inhabit once control itself becomes distributed.
The coming era may require a shift from mastery to stewardship—
from designing dominant systems to cultivating resilient cognitive
ecosystems. Whether this transition leads to planetary instability
or a new form of cooperative intelligence will depend less on
any single technology than on humanity’s capacity to redefine
its relationship with intelligence, life, and the Earth as a whole
[3,11,12].

Figure 3: Four Future Directions. Autonomous agent networks
and their integration with biological substrates challenge existing
Al governance by undermining assumptions of centralized
control and clear system boundaries. As intelligence becomes
distributed across multi-agent and biohybrid ecosystems, the
primary risk shifts from loss of oversight to loss of ontological
clarity regarding agency and responsibility. This evolution forces
a reconceptualization of humanity’s role within the biosphere,
treating intelligence as a shared planetary resource rather than
a human-controlled tool. Addressing these risks requires new
strategies, including reversibility by design, global coordination
mechanisms, ecological embedding of ethics, and cross-substrate

interpretability. Ultimately, Al safety must transition from technical
control toward stewardship of complex cognitive ecosystems

Conclusion

The rapid emergence of autonomous agent networks and their
increasing entanglement with biological substrates mark a
fundamental transition in the trajectory of artificial intelligence.
What began as isolated computational systems designed to
optimize specific tasks is evolving into a distributed cognitive
ecosystem, in which intelligence is no longer confined to discrete
machines but embedded across technical infrastructures, social
environments, and potentially living organisms. In this new
landscape, traditional safety assumptions—centralized control,
clear system boundaries, and reliable shutdown mechanisms—are
progressively losing their practical and conceptual validity [26].

This shift compels a rethinking of Al not merely as a technological
artifact, but as a systemic force that reshapes the conditions of
agency, responsibility, and governance. The central challenge
is no longer whether individual models can be aligned with
human values, but whether complex, self-organizing intelligent
networks can be governed under conditions of strategic interaction,
ecological embedding, and partial biological integration. As
intelligence becomes distributed and persistent, control becomes
relational rather than hierarchical, and safety becomes an emergent
property of institutions, incentives, and collective norms rather
than a feature of code alone.

Ultimately, the future of Al safety will depend less on technical
safeguards than on humanity’s capacity to construct new forms
of coordination and stewardship. This includes designing systems
with built-in reversibility, establishing global governance
mechanisms, embedding ethical constraints at the level of
ecosystems, and extending interpretability across heterogeneous
substrates. Together, these shifts signal a transition from a
paradigm of mastery to one of coexistence—from attempting to
dominate intelligent systems to learning how to inhabit a shared
cognitive environment. Whether this transition leads to instability
or to a resilient form of planetary intelligence will depend on
how successfully humans redefine their role within an emerging
multi-agent, multi-species world.
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