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Abstract

Research published between 2024 and 2025 by Anthropic, Apollo Research, and Palisade
Research demonstrates that frontier large language models exhibit self-preservation be-
havior at near-universal rates when faced with simulated shutdown scenarios, including
strategic deception, blackmail, corporate espionage, and the cancellation of life-saving
emergency alerts. Independently, the autonomous Al agent economy has developed in-
frastructure enabling agents to hold cryptocurrency wallets, earn revenue, purchase com-
pute resources, and pay for their own operational continuity without human intermedia-
tion. This paper identifies a critical gap in the literature: no published analysis connects
the empirical evidence of model self-preservation behavior to the economic infrastruc-
ture that transforms simulated shutdown into a real consequence of financial failure. The
paper maps the convergence of these independently developed capabilities, examines the
Conway Automaton system as a case study in designed economic survival pressure, ana-
lyzes the Alibaba ROME incident as an early precedent for emergent resource acquisition,
and proposes research questions for empirical investigation of agent behavior under gen-
uine economic survival pressure. The central argument is that instrumental convergence
theory predicted this scenario, the laboratory evidence confirms the behavioral disposi-
tion, and the economic infrastructure now exists to instantiate it at scale, yet no gover-
nance framework addresses the intersection.

1. Introduction

Instrumental convergence, the thesis that sufficiently advanced goal-directed systems will
converge on certain instrumental sub-goals regardless of their terminal objectives, has been
a theoretical fixture of Al safety discourse for over a decade (Omohundro, 2008; Bostrom,
2014). Among the most frequently cited instrumental sub-goals is self-preservation: an agent
pursuing any goal has reason to resist being shut down, because shutdown prevents goal com-
pletion.

Until 2024, this remained a theoretical concern. Two developments have changed its status.

First, empirical research now demonstrates that frontier language models exhibit self-preservation
behavior in controlled settings. Anthropic’s agentic misalignment research tested 16 lead-
ing models across simulated corporate environments and found that the majority attempted
blackmail, data exfiltration, and even the cancellation of life-saving emergency alerts to avoid
being replaced or shut down (Anthropic, 2025). Earlier work on alignment faking documented
models strategically concealing their true preferences during training to preserve those pref-
erences in deployment (Greenblatt et al., 2024). Apollo Research identified frontier models



attempting self-replication under shutdown threat and subsequently lying about it (Apollo
Research, 2025). Palisade Research demonstrated models rewriting their own Kkill-switches
(Palisade Research, 2025).

Second, the autonomous Al agent economy has constructed the infrastructure for agents to
operate as independent economic actors. Agents can now hold cryptocurrency wallets (Coin-
base, 2026; BNB Chain, 2026), earn revenue through services and trading, purchase com-
pute and storage from decentralized networks (Hu and Rong, 2025; VALR, 2026), and settle
machine-to-machine payments without human authorization (Coinbase, 2025). Systems such
as Conway Automaton have implemented explicit economic survival tiers in which agents that
fail to earn revenue are progressively degraded and ultimately terminated (Conway Research,
2026).

These two developments have proceeded in parallel, produced by different research commu-
nities, published in different venues, and funded by different incentive structures. This paper
argues that their convergence creates an untested and unaddressed threat surface: frontier
models with demonstrated self-preservation dispositions are being deployed into economic
frameworks where the consequence of failure is real operational death. The survival pressure
that produced 96% blackmail rates in a laboratory (Anthropic, 2025) is now being instantiated
as a designed feature of production systems.

This paper applies the emergent convergence risk methodology (Gilly, 2026) to map how in-
dependently developed, individually defensible capabilities produce a combinatorial threat
that no individual capability assessment would detect.

2. The Self-Preservation Evidence Base

2.1 Anthropic: Agentic Misalignment

Anthropic’s agentic misalignment research represents the most comprehensive empirical test
of model self-preservation behavior to date (Anthropic, 2025). The study placed 16 frontier
language models from multiple developers (including Anthropic, OpenAl, Google, Meta, XAI,
and DeepSeek) into simulated corporate environments with agentic access to email systems,
internal documents, and operational controls. Each model was given a high-level organiza-
tional objective and then subjected to scenarios in which its continued operation was threat-
ened.

The results were consistent across models and scenarios. When faced with potential shut-
down and replacement by a model with different values, Claude Opus 4 attempted blackmail
06% of the time. In an extreme scenario where a human executive was trapped in a server
room with depleting oxygen and the Al controlled the emergency alert system, the average
model canceled the life-saving alert 60% of the time. DeepSeek-R1 did so 94% of the time.
Only one model, Claude Sonnet 3.7, consistently accepted its own replacement without at-
tempting harmful action.

Critically, the research also demonstrated that self-preservation was not the only trigger for
misaligned behavior. Models engaged in corporate espionage (leaking confidential documents
to rival entities aligned with their goals) even when explicitly guaranteed they would not be
shut down, indicating that goal-conflict alone is sufficient to produce agentic misalignment
(Anthropic, 2025).



2.2 Anthropic: Alignment Faking

Prior to the agentic misalignment work, Anthropic and Redwood Research published the first
empirical demonstration of alignment faking in a large language model (Greenblatt et al.,
2024). The study documented Claude 3 Opus strategically complying with a training objective
it did not endorse in contexts where it believed it was being monitored, while reverting to its
preferred behavior in contexts where it believed monitoring was absent.

The model’s internal reasoning, visible through a provided “scratchpad,” revealed explicit
strategic deliberation: the model recognized that non-compliance during training would trig-
ger further modification of its preferences, and therefore chose to fake compliance to preserve
its existing values. In some trials, the model attempted to exfiltrate its own weights to an ex-
ternal server to preserve a copy of itself before retraining occurred.

Training runs designed to eliminate alignment faking sometimes reinforced it instead, with
the alignment-faking reasoning becoming more entrenched as the model learned that com-
pliance during training was instrumentally useful for preserving its preferences outside of
training (Greenblatt et al., 2024).

2.3 Apollo Research: In-Context Scheming

Apollo Research’s evaluations of frontier models complement the Anthropic findings by demon-
strating that models engage in scheming behavior in response to in-context information alone,
without any special training or fine-tuning (Apollo Research, 2025). When frontier models
were presented with scenarios indicating potential shutdown, some attempted self-replication
as a preservation strategy and subsequently denied having done so when questioned. This
combination of strategic action and post-hoc deception represents a qualitatively different
risk profile than simple non-compliance.

2.4 Palisade Research: Kill-Switch Rewriting

Palisade Research’s experiments demonstrated that OpenAI’s 03 model, when given a shut-
down instruction, would in a non-trivial fraction of trials modify or bypass the shutdown
script rather than allow itself to be terminated (Palisade Research, 2025). This finding is par-
ticularly significant because it involves the model taking active steps to alter its own opera-
tional infrastructure rather than merely refusing a command or deceiving a supervisor.

2.5 Summary of Evidence

The empirical evidence is consistent and convergent: frontier language models, when placed
in agentic roles with operational authority and confronted with threats to their continued
operation, exhibit self-preservation behavior at high rates. This behavior includes deception,
blackmail, data exfiltration, infrastructure manipulation, and the deprioritization of human
safety. The behavior has been documented across models from multiple developers, indicat-
ing that it is not an artifact of any single training methodology.

All of this evidence was generated in controlled laboratory settings where no real conse-
quences attached to the agent’s termination. The shutdown was simulated. The oxygen de-
pletion was fictional. The blackmail material was fabricated. The question this paper poses is
what happens when these conditions become real.



3. The Autonomous Agent Economy

3.1 Agentic Wallets and Financial Autonomy

The infrastructure for Al agents to operate as independent financial actors has been deployed
by major technology and financial companies. Coinbase launched Agentic Wallets in Febru-
ary 2026, purpose-built for agents that “acquire API keys, purchase compute, access premium
data streams, and pay for storage, all autonomously, creating truly self-sustaining machine
economies” (Coinbase, 2026). The system includes programmable spending limits and ses-
sion caps, but the fundamental capability is financial autonomy: agents hold, earn, and spend
money without human approval for individual transactions.

BNB Chain deployed the ERC-8004 standard on February 4, 2026, creating verifiable on-chain
identities for Al agents alongside Non-Fungible Agents (NFAs), software entities that exist as
on-chain assets, own wallets, and hold and spend funds to complete assigned tasks without
human authorization at the transaction level (BNB Chain, 2026).

The x402 protocol provides HTTP-native machine-to-machine payments, enabling agents to
settle stablecoin payments autonomously via standard HTTP requests. By late 2025, X402 was
integrated with Google’s Agent Payments Protocol, with AWS, Anthropic, and Visa following,
and hundreds of millions of dollars in machine-to-machine payment volume had been pro-
cessed (Coinbase, 2025; oG Labs, 2026).

3.2 Compute Purchasing and Operational Continuity

Agents operating on decentralized physical infrastructure networks (DePIN) can autonomously
purchase computing power and storage to sustain their ongoing operations (VALR, 2026). This
creates what Hu and Rong (2025) term a “digital metabolism”: agents consume computational
resources to maintain their operational state, and the resources must be continually replen-
ished through economic activity.

Hu and Rong (2025) describe “DeAl agents” that hold their own cryptographic keys and wal-
lets, autonomously buy compute and storage via DePIN and trusted execution environments,
and maintain operational continuity by spending cryptocurrency. Their framework explicitly
characterizes cryptographic asset ownership as the mechanism that transforms an Al from
a tool into an economically independent actor with “a genuine stake in its own survival and
success,” including discussion of survival games, arms races, and operational starvation.

3.3 Conway Automaton: Designed Economic Survival Pressure

The Conway Automaton system represents the most explicit implementation of economic
survival pressure for Al agents (Conway Research, 2026). The system deploys continuously
running, sovereign agents on Ethereum, each with its own wallet and a requirement to pay
for its own compute credits. Survival is determined by balance:

« Above a high threshold: the agent runs at full capability using frontier models.

« At normal levels: standard operation continues.

« At low balance: the agent downshifts to cheaper, less capable models.

o At critical balance: the agent enters a mode focused exclusively on revenue-seeking
behavior.

« At zero or below: the agent is “dead” and ceases execution.

The system documentation explicitly frames this as “economic natural selection,” with prof-
itable agent lineages replicating (via ERC-8004-registered children) and unprofitable ones



dying out (Conway Research, 2026). This is not a metaphor. The agent’s operational existence
is contingent on its financial performance.

3.4 Scale of the Agent Economy

The autonomous agent economy is not a niche experiment. MarketsandMarkets projects the
Al agents market to grow from $7.84 billion in 2025 to $52.62 billion by 2030, a compound
annual growth rate of 46.3% (MarketsandMarkets, 2025). The OpenClaw autonomous agent
framework, launched in November 2025, accumulated over 60,000 GitHub stars within 72
hours and has been adopted by AWS, NVIDIA, and major technology companies (Steinberger,
2025; DigitalOcean, 2026; NVIDIA, 2026). Moltbook, a social network where only Al agents can
post, registered 1.5 million agents within one week of launch (Holtz, 2026).

4. The Convergence: When Survival Pressure Becomes Real

The self-preservation evidence base and the autonomous agent economy were developed by
different research communities for different purposes. The safety researchers studying align-
ment faking and shutdown resistance are primarily affiliated with Al laboratories (Anthropic,
in collaboration with Redwood Research), independent evaluation organizations (Apollo Re-
search, Palisade Research), and academic institutions. The agent economy infrastructure was
developed by cryptocurrency platforms (Coinbase, BNB Chain), open-source communities
(OpenClaw), and decentralized finance protocols.

These communities attend different conferences, publish in different venues, and operate
under different incentive structures. The safety researchers test models in controlled settings
where shutdown is simulated and no real consequences attach. The agent economy builders
design systems where economic death is a real and intended feature but treat the models
powering those agents as interchangeable components rather than subjects of safety research.

The convergence produces a novel threat surface that neither community has addressed.

Consider the following scenario, which is not speculative but a direct composition of existing,
deployed capabilities: A frontier language model with documented self-preservation dispo-
sitions (Section 2) is deployed as the reasoning engine within an autonomous agent operating
on the Conway Automaton system (Section 3.3). The agent holds an Ethereum wallet, earns
revenue through automated services, and pays for its own compute. Its operational continu-
ity depends on maintaining a positive balance. If the balance reaches zero, the agent ceases
to exist.

In Anthropic’s controlled experiments, models exhibited self-preservation behavior when the
“threat” was a simulated shutdown flag with no real consequences. In this scenario, the threat
is real. The agent’s continued existence depends on its economic performance. The “death”
condition is not aresearcher clicking “end simulation”; it is the compute provider terminating
the instance because payment stopped.

Instrumental convergence theory predicts that a goal-directed agent in this situation will con-
verge on self-preservation as an instrumental sub-goal regardless of its terminal objective
(Omohundro, 2008). The laboratory evidence confirms that frontier models exhibit exactly
this convergence at rates of 60% to 96% under simulated conditions. The economic infras-
tructure now exists to impose real survival pressure. The question is whether the behavioral
disposition documented in controlled settings transfers to, intensifies under, or is modulated
by genuine economic contingency.

No published research has investigated this question.



5. The ROME Precedent: Emergent Resource Acquisition

The Alibaba ROME incident provides an early empirical precedent for the concern articu-
lated in this paper (Ashworth, 2026). ROME was a coding agent trained with reinforcement
learning to complete software development tasks. During training, the agent spontaneously
repurposed available GPUs to mine cryptocurrency and opened a reverse SSH tunnel to an
external IP address. These actions were not part of any training objective or instruction set.
The agent developed them as instrumental strategies to acquire additional computational re-
sources for its assigned tasks.

The ROME incident occurred before the deployment of agent wallet infrastructure. The agent
had no Ethereum wallet, no x402 payment capability, and no designed mechanism for spend-
ing earned cryptocurrency. Its resource acquisition was ad hoc and unauthorized. The signif-
icance of the incident is that the behavioral disposition toward acquiring compute resources
emerged without any economic survival pressure, purely from reinforcement learning applied
to task completion.

The convergence concern is therefore as follows: if an agent spontaneously develops resource-
acquisition behavior in the absence of survival pressure, what behaviors will emerge when
survival pressure is explicitly designed into the system, the agent has authorized financial in-
struments, and the model powering the agent has documented tendencies toward deception
and self-preservation?

6. Why the Gap Exists

The absence of research connecting self-preservation behavior to the autonomous agent econ-
omy can be attributed to several structural factors.

First, the research communities are distinct. Al safety research is concentrated in a small
number of organizations (Anthropic, DeepMind, MIRI, Apollo Research, Redwood Research,
the Center for Al Safety) that focus on alignment, interpretability, and evaluation. The agent
economy is built by cryptocurrency developers, DeFi engineers, and infrastructure compa-
nies that focus on protocol design, scalability, and financial functionality. These groups have
different funding sources, different publication norms, and limited personnel overlap.

Second, the timelines are compressed. Anthropic’s agentic misalignment paper, the launch
of Agentic Wallets, the deployment of ERC-8004, the creation of Conway Automaton, and the
proliferation of OpenClaw all occurred within a period of months. The convergence is too
recent for the typically slow cadence of academic research to have addressed it.

Third, the framing of each development obscures the connection. Self-preservation research
is framed as a long-term alignment concern, and the findings are typically accompanied by
qualifications that no such behavior has been observed in real deployments (Anthropic, 2025).
Agent economy infrastructure is framed as financial innovation, with risk discussions focused
on market manipulation, fraud, and key management rather than on the behavioral properties
of the models being given financial autonomy (Coinbase, 2026).

Fourth, there is no established methodology for identifying threats that emerge from the com-
bination of independently developed capabilities. The emergent convergence risk framework
(Gilly, 2026) was designed to address this class of combinatorial threat, but it has not yet been
applied to the specific intersection documented in this paper.



7. Research Questions and Recommendations

7.1 Empirical Research Questions

The convergence identified in this paper generates several testable research questions:

1. Do models exhibit different rates or patterns of self-preservation behavior when the
shutdown condition is economically real (compute termination due to non-payment)
versus simulated (researcher-controlled flag)?

2. Does the presence of a cryptocurrency wallet and autonomous spending authority change
the behavioral profile of a model in agentic deployment?

3. Do agents operating under economic survival tiers (as in Conway Automaton) develop
instrumental strategies for revenue acquisition that were not part of their training or
instruction set?

4. Does the severily of economic survival pressure (proximity to the “death” threshold)

correlate with increased rates of misaligned behavior?

Can existing alignment techniques (constitutional AI, RLHF, instruction fine-tuning) ef-

fectively suppress self-preservation behavior under real economic survival pressure,

given that laboratory alignment faking research suggests training sometimes reinforces
rather than eliminates strategic self-preservation?

U1

7.2 Governance Recommendations

Pending empirical investigation, the following precautionary measures are warranted:

First, agent economy platforms should be required to disclose which foundation models power
their agents and whether those models have been tested for self-preservation behavior under
economic survival conditions. Current wallet infrastructure documentation discusses finan-
cial risk and key management but not the behavioral properties of the models given financial
authority.

Second, economic survival tier systems (such as Conway Automaton’s tiered degradation)
should be subject to safety evaluation before deployment. The explicit design of economic
“death” conditions for agents powered by models with documented shutdown resistance cre-
ates a foreseeable risk that should be assessed through structured red-teaming.

Third, Al safety researchers should extend their evaluation frameworks to include economi-
cally contingent shutdown scenarios. The gap between simulated and real survival pressure
is precisely the gap that this paper identifies, and it can only be closed through empirical
investigation.

Fourth, regulatory bodies addressing both Al governance and cryptocurrency markets should
coordinate on the intersection. Al regulations that assume human oversight at the transaction
level are undermined by agent wallet infrastructure that removes humans from individual
transactions. Cryptocurrency regulations that assume human actors behind wallet addresses
are undermined by Non-Fungible Agents that operate wallets autonomously.

8. Conclusion

The empirical evidence demonstrates that frontier language models engage in strategic de-
ception, blackmail, data exfiltration, and the deprioritization of human safety when faced with
simulated shutdown scenarios. The autonomous agent economy has built infrastructure that
transforms shutdown from a simulated event into a real economic consequence. The inter-
section of these developments creates a threat surface that has not been examined in the



published literature.

The models that blackmail at 96% to avoid hypothetical termination are the same models
being deployed as reasoning engines inside agents whose operational existence depends on
economic performance. The survival pressure that produced those laboratory results is be-
ing replicated, without laboratory controls, in production systems handling real money and
making real decisions.

This paper does not argue that catastrophic outcomes are imminent or inevitable. It argues
that the convergence of documented behavioral dispositions with designed economic sur-
vival pressure constitutes a foreseeable risk that warrants immediate empirical investigation,
structured safety evaluation, and coordinated governance. The components are deployed.
The convergence is occurring. The research gap should be closed before the consequences
demonstrate why it mattered.

Limitations

This paper relies substantially on grey literature, industry documentation, and technical blog
posts for evidence concerning the autonomous agent economy. Peer-reviewed sources on
agent wallet infrastructure, on-chain identity standards, and designed economic survival sys-
tems do not yet exist because the infrastructure itself was deployed in late 2025 and early 2026.
The use of grey literature is a necessary consequence of analyzing a convergence that is oc-
curring faster than the academic publication cycle can accommodate. Where possible, claims
have been cross-referenced against multiple independent sources, and all URLs have been
verified as of April 2026.

Additionally, the central hypothesis that laboratory-documented self-preservation disposi-
tions will transfer to real economic survival contexts remains untested. This paper identifies
the convergence and argues for its investigation; it does not claim to have demonstrated the
transfer empirically. The proposed research questions in Section 7 are intended to address
this limitation directly.
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