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Abstract
Artificial intelligence (AI) development, and especially the pursuit of artificial superintelligence (ASI),
presents unprecedented risks to international security, potentially enabling any actor who develops it
first to achieve decisive strategic advantage over all others; alternatively, it may result in humanity's
extinction if humanity loses control of a powerful AI system.

Middle powers are particularly well-incentivized to kickstart international coordination aimed at prevent-
ing the development of ASI by any actor. In this work, we propose an international agreement which
would enable a coalition of middle powers to deter dangerous AI R&D and eventually achieve a regime of
international coordination in which AI R&D is restricted and thoroughly monitored in order to prevent
the development of ASI.

The agreement establishes this deterrence through clearly defined AI R&D redlines tied to specific, grad-
uated countermeasures. These measures range from export controls, through various levels of sanctions,
and culminate in the recognition of self-defense rights when the most egregiously dangerous redlines are
breached. Member states must commit to escalating deterrence measures in unison; this way, they may
meaningfully deter dangerous AI R&D by any actor, including superpowers.

The effectiveness of this initiative critically depends on timing. Once actors are confident that they may
achieve decisive strategic advantage through AI R&D, they may be willing to endure extraordinary costs
and risks for a chance at permanent global dominance; earlier implementation can achieve the agreement's
goals without resorting to extreme measures.
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Executive summary
Artificial intelligence (AI) development, particularly the pursuit of artificial superintelligence (ASI),
presents unprecedented challenges to international security. Expert analyses suggest that the first actor
to develop ASI could achieve a decisive strategic advantage—the ability to neutralize all rivals' defenses
at minimal cost and maintain indefinite control over them.

Alternatively, the development of powerful AI systems may result in humanity's extinction or permanent
disempowerment, for example if a powerful AI system escapes human control. These outcomes could
materialize through AI R&D activities alone, without any actor—whether a country or a renegade AI
system—committing a conventional act of war until it has absolute confidence of success.

In previous work we investigated the strategies available to countries in the absence of international
coordination focused on preventing dangerous AI development. We found that, in the context of a race
to ASI, middle powers have little to gain and much to lose.

In this context, middle powers face catastrophic risks to their national security, with the worst case
entailing the country's complete destruction. At the same time, they lack the means to unilaterally
influence superpowers to halt their attempts to develop ASI.

Middle powers may ally with a superpower, a strategy we term ”Vassal's Wager”. Even provided that
their patron ”wins” the race and averts catastrophic outcomes, this strategy offers no guarantee that
the middle power's sovereignty will be respected once the superpower achieves an overwhelming strategic
advantage over all the actors.

We argue that it is in the interest of most middle powers to collectively deter and prevent the development
of ASI by any actor, including superpowers. In this work, we lay out the design of an international
agreement which would enable middle powers to achieve this goal.

This agreement focuses on establishing a coalition of middle powers that is able to collectively pressure
other actors to join a regime of restricted AI R&D backed by extensive verification measures. Eventually,
this coalition should be able to deter even uncooperative superpowers from persisting in pursuing AI
R&D outside of this verification framework.

Key Mechanisms
Trade restrictions. The agreement imposes comprehensive export controls on AI-relevant hardware
and software, and import restrictions on AI services from non-members, with precedents ranging from
the Chemical Weapons Convention and the Nuclear Non-Proliferation Treaty.

Reactive deterrence. Escalating penalties—from strengthened export controls to targeted sanctions,
broad embargoes, and ultimately full economic isolation—are triggered as actors pursue more and more
dangerous AI R&D outside of the verification framework.

Preemptive self-defense rights. The coalition recognizes that egregiously dangerous AI R&D con-
stitutes an imminent threat tantamount to an armed attack, permitting members to claim self-defense
rights in extreme cases.

Escalation in unison. The agreement would establish AI R&D redlines as well as countermeasures
tied to each breach. These are meant to ensure that deterrence measures are triggered in a predictable
manner, in unison by all participants of the agreement. This makes it clear to actors outside of the
agreement which thresholds are not to be crossed, while ensuring that any retaliation by actors receiving
penalties are distributed among all members of the coalition.

Though these measures represent significant departures from established customs, they are justified by
AI's unique characteristics. Unlike nuclear weapons, which permit a stable equilibrium through mutually
assured destruction (MAD), AI R&D may lead to winner-take-all outcomes. Any actor who automates
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all the key bottlenecks in Automated AI R&D secures an unassailable advantage in AI capabilities: its
lead over other actors can only grow over time, eventually culminating in a decisive strategic advantage.

Path to Adoption
We recommend that the agreement activates once signatories represent at least 20% of the world's GDP
and at least 20% of the world's population. This threshold is high enough to exert meaningful pressure
on superpowers; at the same time, it is reachable without assuming that any superpower champions the
initiative in its early stages.

This threshold enables middle powers to build common knowledge of their willingness to participate in
the arrangement without immediately antagonizing actors in violation of the redlines, and without paying
outsized costs at a stage when the coalition commands insufficient leverage.

As the coalition grows, network effects may accelerate adoption. Trade restrictions make membership
increasingly attractive while non-membership becomes increasingly costly.

Eventually, the equilibrium between competing superpowers may flip from racing to cooperation: each
superpower could severely undermine the others by joining the coalition, leaving the final holdouts facing
utter economic and strategic isolation from the rest of the world. If this is achieved early enough, all
other relevant actors are likely to follow suit and join the verification framework.

Urgency
The agreement's effectiveness depends critically on timing. Earlier adoption may be achieved through
diplomatic and economic pressure alone. As AI R&D is automated, superpowers may grow confident
they can achieve decisive strategic advantage through it. If so, more extreme measures will likely become
necessary.

Once superpowers believe ASI is within reach and are willing to absorb staggering temporary costs in
exchange for a chance at total victory, even comprehensive economic isolation may prove insufficient and
more extreme measures may be necessary to dissuade them.

The stakes—encompassing potential human extinction, permanent global dominance by a single actor, or
devastating major power war—justify treating this challenge with urgency historically reserved for nuclear
proliferation. We must recognize that AI R&D may demand even more comprehensive international
coordination than humanity has previously achieved.

1. Introduction
Artificial intelligence (AI), and in particular artificial superintelligence (ASI), is increasingly recognized as
a technology with the potential to shape geopolitical trajectories. A substantial body of experts believes
that AI R&D may soon deliver overwhelming strategic capabilities.1

If ASI is built, it would likely be capable of producing a decisive strategic advantage—that is, the ability
to neutralize the defenses of one's opponents at low risk, and indefinitely maintain control over them.

As it is unclear whether the first actor to build such a system will be able to maintain control over
it, ASI presents a risk of catastrophic outcomes. It is thought that ASI could lead to the permanent
disempowerment of humanity or the extinction of the human species, even without any human actor

1The three main doctrines on the future of AI, Alex Amadori et al.
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deliberately setting out to produce destructive outcomes.2,3,4

The promise of achieving a decisive strategic advantage through AI R&D may spur an all-out AI race
between the world's superpowers. In this backdrop, middle powers find themselves in a deeply worrying
predicament: if ASI is built by any actor, this will likely spell their destruction or complete loss of
autonomy. Alternatively, the AI race may lead to a highly destructive major power war.5

In this work, we design an international agreement that could enable middle powers to dissuade any actor
from pursuing AI R&D which may lead to ASI, and eventually achieve a regime of coordination among
all relevant powers capable of preventing the development of ASI by any actor.

This presents an unprecedented challenge: achieving full participation within an arms control agreement
among all of the world's relevant actors, without relying on any superpower to champion the agreement
until it has achieved substantial participation.

2. Motivation for the proposal
As explored in our previous work6, the geopolitical prospects of continued AI progress put middle powers
in a highly precarious position.

If AI systems continue improving at a rapid pace, this is likely to spur superpowers to participate in a
race for developing ASI with the goal of achieving a decisive strategic advantage over all other actors.
This is thought to be possible because sufficiently advanced AI may automate all key steps of AI R&D
itself.

Once this happens, the speed of an actor's AI program becomes mainly a function of its present AI
systems' proficiency at AI R&D. In other words, the actor with the best AI systems also benefits from
the fastest rate of progress, and their advantage can only grow over time.

Once the lead is sufficiently large, it could be leveraged to produce strategic capabilities sufficient to
neutralize all of an opponents' defenses at low risk and maintain control over them indefinitely.7,8

Given this dynamic, a race to ASI between superpowers would likely result in one of three outcomes:

• Takeover. An actor acquires control of a sufficiently advanced AI to grant them a decisive
strategic advantage; that is, the capability to fully neutralize the defenses of all other actors and

2Intelligence Explosion Microeconomics, Eliezer Yudkowsky: The Intelligence Explosion Thesis says that, due to recursive
self-improvement, an AI can potentially grow in capability on a timescale that seems fast relative to human experience.
This in turn implies that strategies which rely on humans reacting to and restraining or punishing AIs are unlikely to be
successful in the long run, and that what the first strongly self-improving AI prefers can end up mostly determining the
final outcomes for Earth-originating intelligent life.

3AI Could Defeat All Of Us Combined, Holden Karnofsky: the kind of AI I've discussed could defeat all of humanity
combined, if (for whatever reason) it were pointed toward that goal. By ”defeat,” I don't mean ”subtly manipulate us” or
”make us less informed” or something like that - I mean a literal ”defeat” in the sense that we could all be killed, enslaved
or forcibly contained.

4Gradual Disempowerment, Jan Kulveit, Raymond Douglas et al.: The risks may emerge from complex interactions
between multiple societal systems, each individually moving away from human influence and control.

5Modeling the geopolitics of AI development, Alex Amadori et al.: Middle powers, lacking both the muscle to compete
in an AI race and to meaningfully influence superpower behavior through unilateral pressure, find their security entirely
dependent on factors outside their control: a superpower must prevail in the race without triggering devastating con-
flict, successfully navigate loss-of-control risks, and subsequently respect the middle power's sovereignty despite possessing
overwhelming power to do otherwise.

6Modeling the geopolitics of AI development, Alex Amadori et al.
7Situational Awareness: It would simply be no contest. And not just no contest in the nuclear sense of 'we could mutually

destroy each other,' but no contest in terms of being able to obliterate the military power of a rival without taking significant
casualties.

8Superintelligence Strategy: Implications of Superweapons. Superintelligence is not merely a new weapon, but a way to
fast-track all future military innovation. A nation with sole possession of superintelligence might be as overwhelming as the
Conquistadors were to the Aztecs. If a state achieves a strategic monopoly through AI, it could reshape world affairs on its
own terms. An AI-driven surveillance apparatus might enable an unshakable totalitarian regime, transforming governance
at home and leverage abroad.
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subsequently maintain control of them;

• Extinction. The development of powerful AI systems leads to the permanent disempowerment of
humanity and its likely extinction.

• Major power war. All-out conflict between superpowers breaks out before AI R&D programs
achieve capabilities sufficient to produce one of the other outcomes.

Middle powers would not be able to compete in such a race. This means that continued rapid AI progress
would put middle powers in an extremely undesirable predicament. In Extinction or Major power
war cases, they face utter destruction; in the Takeover case, they face complete loss of autonomy.

Figure 1: Desirability of outcomes by an actor's role in an ASI race. ”Winner” refers to the superpower
that first achieves a decisive strategic advantage, regardless of whether this results in outcomes it considers
favorable. ”Losers” refers to any actors that are not aligned with the winner. ”Vassals” refers to middle
powers who are somewhat aligned with the winner.

Middle powers may attempt to ally themselves with their favoured superpower (a strategy we referred to
as ”Vassal's Wager”). However, this strategy relies on multiple contingencies aligning favorably, with the
middle power in question having little control over them: the chosen superpower must win the race, avert
catastrophic risks, and subsequently respect the middle power's sovereignty despite having overwhelming
power to do otherwise.

Even if AI progress should slow down or plateau, there are several mechanisms through which weaker AI
may engender geopolitical instability, with democracies and middle powers especially exposed:

• Geopolitically destabilizing military applications: weaker AI may enable novel destabilizing
weapons by providing capacity of real-time control at unprecedented speed and scale. For example,
it may enable massively coordinated drone swarms or missile defense systems capable of shielding
against a nuclear strike.9

• Mass unemployment and extreme power concentration: if AI leads to mass unemployment,
the peoples of developed economies may lose the leverage they enjoyed from being essential to
wealth creation. Political influence may become extremely concentrated in the hands of the few
individuals in control of the AI systems.10

9How might Artificial Intelligence affect the risk of nuclear war?, Edward Geist, Andrew J. John at RAND: Participants
appeared to agree that advanced AI could severely compromise nuclear strategic stability and thereby increase the risk of
nuclear war.

10The Intelligence Curse, Luke Drago, Rudolf Laine
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• Potential for micro-targeted manipulation at a massive scale: AI could produce psy-
chologically tailored persuasion at an individual level. This could take the form of propaganda
campaigns, extremely addictive AI products, impersonation and forging of evidence.11

• Middle power vulnerability: AI progress is being driven by private companies within super-
powers, particularly the US. Middle powers could lose most of their diplomatic bargaining power
as most of their economy is automated by companies within superpower jurisdictions.

• Democratic vulnerability: Democracies are especially vulnerable to some of these dangers. AI
may enable extreme power concentration that is antithetical to democracy, and mass manipulation
could undermine public discourse.12,13

We contend that the majority of middle powers are strongly motivated to form a coalition aimed at
pressuring other actors, especially superpowers, to join an international regime aimed at restricting AI
development and preventing the development of ASI. In annex 2, we justify this claim and discuss which
middle powers may be an exception.

Given this, the situation among middle powers resembles a stag hunt: a game in which the optimal
action for each individual agent is to collaborate. This should make it relatively easy for middle powers
to cooperate to prevent the development of ASI. In this work, we attempt to design an agreement outlining
what this cooperation would entail.

3. Goal of the agreement
In this work, we present a proposal for an international agreement establishing a coalition of actors aimed
at preventing the development of ASI.

The technologies targeted by this agreement could grant any actor who controls them a decisive strategic
advantage. This could be achieved through sheer R&D effort, without firing a single shot.14 Alternatively,
development of these technologies could lead to the disempowerment of all human actors.

In other words, an actor with control over such technologies could effectively defeat or destroy all other
countries in the world without committing, until the very final moment, any acts that would convention-
ally be considered an act of war.

These outcomes could materialize as long as any actor is able to develop ASI, including those outside of
coalition such as the one we prescribe. This means that in order to protect their fundamental national
security interests, participants would need to prevent this technology from being built anywhere in the
world, not just among the signatories of the agreement.15

11The three main doctrines on the future of AI, Alex Amadori et al.
12Keep the Future Human, Anthony Aguirre: They would likely lead to the concentration of vast economic, social, and

political power –potentially more than that of nation states –into a small number of massive private interests unaccountable
to the public. ⋯By undermining human discourse, debate, and election systems, they could reduce the credibility of
democratic institutions to the point where they are effectively (or explicitly) replaced by others, ending democracy in states
where it currently exists.

13AI and Catastrophic Risk, Yoshua Bengio: In the extreme, a few individuals controlling superhuman AIs would accrue
a level of power never before seen in human history, a blatant contradiction with the very principle of democracy and a
major threat to it.

14Situational Awareness: It would simply be no contest. And not just no contest in the nuclear sense of 'we could mutually
destroy each other,' but no contest in terms of being able to obliterate the military power of a rival without taking significant
casualties.

15If Anyone Builds It, Everyone Dies, Eliezer Yudkowsky, Nate Soares: It is not a matter of your own country outlawing
superintelligence inside its own borders, and your country then being safe while chaos rages beyond. Superintelligence is
not a regional problem because it does not have regional effects. If anyone anywhere builds superintelligence, everyone
everywhere dies.

7

https://doctrines.ai
https://keepthefuturehuman.ai/chapter-7-what-happens-if-we-build-agi-on-our-current-path/
https://www.journalofdemocracy.org/articles/ai-and-catastrophic-risk/
https://situational-awareness.ai/the-free-world-must-prevail/


In order to prevent the development of ASI by any actor, the agreement needs to tackle the following
two challenges:

• Trust: establishing mutual trust among its signatories that none of them will develop ASI;

• Pressure: Pressure actors outside of the agreement, especially those suspected of engaging in
cutting edge AI R&D, to stop and eventually join the agreement.

In this work, we focus on the Pressure challenge. For the rest of this work, we assume that a framework
has already been developed to address the Trust concern, and formulate our proposal as an extension of
such a framework.

MIRI's treaty proposal16 (specifically articles III to X), as well as ControlAI's ”A Narrow Path”17 (specif-
ically phase 0 and 1) illustrate potential approaches to the Trust problem. This proposal may be merged
to such an agreement, or treated as an optional module that participants can opt-in to.

For the rest of this work, whenever we refer to ”the agreement”, we refer to a single international
agreement that aims to solve both problems at once. This is done for the sake of simplicity, but is not a
critical part of our proposal.

A particular challenge faced by our proposal is that it must be viable without assuming adoption by
superpowers in its early stages. This is because, from the perspective of middle powers, superpowers
are incentivized to participate in a dangerous race to ASI and cannot be relied on to spontaneously
participate in such a coalition until they are under significant pressure to do so.

4. Diplomatic pressure and deterrence
Participants must urgently address the challenge of deterring actors outside of the agreement from con-
ducting AI R&D that may lead to ASI.

In addition, they should pressure actors who haven't yet joined the agreement to do so. ASI may be
developed covertly by actors whose relevant resources are not being thoroughly monitored. 18 Full
participation in the agreement is the only way to ensure that ASI is not built.

The rest of this section describes measures aimed at achieving these goals. We note that several elements
of our deterrence framework represent significant departures from established international law customs.

We conclude this section by arguing for the necessity of these deviations, proposing that the unique charac-
teristics of AI R&D, particularly its potential for driving winner-take-all dynamics, require unprecedented
approaches to international coordination.

4.1 Restrictions on AI trade
Upon the activation of the agreement, comprehensive restrictions on AI-related commerce should be
implemented between member states and non-member states.

We recommend that signatory states agree to implement the following measures:

• Export controls on high-performance computing hardware: Prohibiting the sale of
AI-relevant computing hardware to non-signatories.

16Treaty on the Prevention of Artificial Superintelligence (draft)
17A Narrow Path, Andrea Miotti et al.
18Artificial Intelligence and Arms Control, Paul Scharre, Megan Lamberth at CNAS: Additionally, the widespread avail-

ability of AI technology means that many actors would be needed to comply with an arms control regime for it to be
effective.
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• Export controls on AI software: Prohibiting the transfer of AI-relevant software, such as
weights or source code used for training, to non-signatories.

• Import restrictions on AI services: Prohibiting the purchase of AI-based services from non-
signatories.

These restrictions align with established international law precedents. The Chemical Weapons Convention
restricts the export of dual-use chemicals to States not Party 19, while the Nuclear Non-Proliferation
Treaty prohibits State Parties from supplying relevant materials and equipment to Non-Nuclear-Weapon
States unless the material will be subject to IAEA safeguards. 20

Additionally, the US has already established a similar precedent by imposing export restrictions on
advanced semiconductors and semiconductor manufacturing equipment to China, citing concerns around
national security as justification. 21

The trade restrictions recommended here would serve the fundamental goal of ensuring that member states
do not actively support AI development outside the agreement framework, while acting as a compelling
incentive for non-members to join the agreement so that they can resume AI-related trade with member
states.

Additionally, import restrictions on AI services fulfill the following purposes:

• Removing some of the commercial incentive for entities in non-member states to develop cheaper
AI systems by operating outside the agreement's constraints, allowing them to undercut compliant
AI developers.

• Preventing AI service providers outside the agreement framework from collecting usage data from
customers within member states, as this data represents a key resource in AI development.

4.2 Reactive deterrence of AI development
We recommend that actors outside the agreement are deterred from pursuing AI R&D22. This should be
implemented by applying penalties toward actors that are found to pursue (or are suspected of pursuing)
AI R&D outside of the agreement.

The severity of the penalties should be proportional to the scale of the actor's R&D efforts and the
sophistication of the resulting AI systems. The following examples illustrate potential penalties in order
of increasing intensity:

• Strengthening of AI-related export controls and expansion of supply chain oversight measures.

19CWC Verification Annex Part VII, para. 31: Schedule 2 chemicals shall only be transferred to or received from States
Parties. This obligation shall take effect three years after entry into force of this Convention.

20NPT Article III(2): Each State Party to the Treaty undertakes not to provide: (a) source or special fissionable material,
or (b) equipment or material especially designed or prepared for the processing, use or production of special fissionable
material, to any non-nuclear-weapon State for peaceful purposes, unless the source or special fissionable material shall be
subject to the safeguards required by this Article.

21Commerce Releases Clarifications of Export Control Rules to Restrict the PRC's Access to Advanced Computing and
Supercomputing Items and Semiconductor Manufacturing Equipment, Bureau of Industry & Security: The rules released
on October 17, 2023, reinforce the October 7, 2022, controls to restrict the People's Republic of China's (PRC's) ability
to both purchase advanced computing chips and manufacture advanced chips critical for military advantage. These rules
underscore our clear focus on strategically addressing the threats to our national security posed by the PRC Government's
military-civil fusion strategy by controlling items necessary to enable the development and production of technologies, such
as artificial intelligence (AI), used in military applications.

22An international agreement on the prevention of ASI development need not prohibit all AI R&D. In ideal conditions,
restrictions would only apply to AI R&D that could lead to ASI. However, it is not possible to distinguish such activities
from benign ones without extensive monitoring. From a risk assessment perspective, any AI R&D activities by actors
outside the agreement should be considered as potentially dangerous.
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• Widening of export controls to additional categories with looser relevance to AI, e.g. materials
useful for chip production.

• Multiple levels of economic sanctions (including asset freezes) and targeted tariffs.

• Broader embargoes covering critical areas of commerce not necessarily relevant to AI.

• Full economic embargoes between member states and the offending actor.

This recommendation represents a significant departure from precedents set by previous international
agreements. While there exists an implicit expectation that refusal to join treaties like the NPT or CWC
will be met with diplomatic pressure, these agreements stop short of explicitly prescribing deterrence
measures against non-member states.

Furthermore, trade restrictions between members and non-members are typically limited to each treaty's
main subject matter. For instance, the CWC restricts trade in chemical weapon precursors, but does not
restrict broader categories of trade under any conditions.

In the case of existing arms control treaties, there is a norm that triggering punitive measures stronger
than restrictions on trade in dual-use goods requires approval by the UN Security Council (UNSC). Taking
the CWC as an example again, it avoids prescribing such punitive measures through predetermined rules
or through the CWC's own processes, relying instead on referring violations to the UNSC.23

We also depart from this precedent, recommending that punitive measures like sanctions should not
require UNSC approval. This is because, according to our analysis 24, the countries that are most likely
to pursue dangerous AI R&D are superpowers, which wield veto power in the UNSC. Requiring UNSC
approval for measures meant to deter AI R&D would make such measures ineffective against superpowers.

As mentioned earlier, we do not assume that superpowers will join the agreement until it has gained
significant traction among middle powers. In other words, we aim to design an agreement that enables a
coalition of middle powers to curtail the risks arising from any actor's AI program, including superpowers.
It is therefore critical that the triggering of deterrence measures does not depend on UNSC approval.

4.3 Right to self-defense in case of egregiously dangerous AI development
We recommend that member states recognize cases of particularly dangerous AI R&D, including by
actors outside the agreement, as imminent threats to the national security interests of member states,
tantamount to an armed attack.

More formally, we recommend that once certain redlines are crossed, any member state may claim a
right to self-defense against the offending actor. Member states should commit, at the time of joining
the agreement, to recognizing that this claim is valid.

Later in the proposal, we provide guidelines for which specific acts may be considered sufficiently egregious
to trigger this clause. Crucially, this instrument should be considered a last resort, to be invoked only
after economic and diplomatic measures have failed to curtail gravely dangerous behavior by an offending
actor. Premature use of this provision would severely damage international relations and make further
cooperation efforts significantly more difficult.

23CWC: The Executive Council shall, in cases of particular gravity and urgency, bring the issue or matter, including
relevant information and conclusions, directly to the attention of the United Nations General Assembly and the United
Nations Security Council.

24Modeling the geopolitics of AI development, Alex Amadori et al.: Given these stakes, it is natural to expect strong
pressure within superpowers to escalate their involvement in AI R&D. Once ASI is taken seriously as a potential determinant
of future power, national security imperatives will push for bringing AI development under state control. Significant resources
will be mobilized towards accelerating AI R&D to avoid falling behind rivals. ⋯A middle power taking this strategy would
face slim chances of success. From a technological perspective, middle powers lack the resources, economic might, and
access to expertise necessary to match the pace of superpower AI development programs.
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This commitment does not constitute a promise to automatically engage in warfare with an offending
actor, nor does it constitute a pledge from all member states to consider the crossing of such redlines as
an attack upon themselves, in the fashion of NATO Article 5.

This distinction makes it possible for countries to join our proposed agreement without having to commit
to waging war against actors that may currently be their allies. For example, consider the case of a middle
power that maintains a military alliance with a superpower engaged in the lower tiers of dangerous AI
R&D.

By avoiding the inclusion of a clause resembling NATO Article 5, we make it possible for the middle power
to enter our proposed agreement without immediately breaking its alliance with the superpower. Such
an alliance need not become untenable until the superpower has performed AI R&D which is considered
egregiously dangerous.25

This clause would represent a significant departure from established custom, in which the right to self-
defense is only triggered following an armed attack, such as an unauthorized military incursion into
sovereign territory or a kinetic attack. 26 27 28 While NATO's latest Strategic Concept acknowledges
that a ”single or cumulative set of malicious cyber activities” could potentially constitute an armed attack,
it does not explicitly recognize that the mere development of a technology could itself be considered
grounds for preemptive defense. 29

4.4 Justification of deviations from the customs of international law
We argue that the measures described in this proposal are, though drastic, necessary to fulfill the goal of
preventing the development of ASI by any actor. This is because our proposal faces a challenge that is
unprecedented in the realm of international coordination.

AI R&D may yield a decisive strategic advantage without an actor needing to commit any acts that would
be considered, conventionally, acts of war. Automated AI R&D could allow a small lead to compound
into an insurmountable one30,31,32,33; this, in turn, would eventually yield a decisive strategic advantage.
34

The same logic applies to risks such as loss of control of powerful AI systems. The point of no return
where it is impossible to regain control of a rogue AI system could be reached as a result of acts that,

25With respect to this clause, we are making a deviation from our redlines framework which generally requires deterrence
measures be applied in unison by all members. This is because commitment to mutual self-defense would likely entail some
form of integrated military alliance, which may conflict with current military alliances. Many countries that may otherwise
be inclined to join the coalition may not be willing to join a military alliance at the time of the agreement's creation.

26UN Charter Article 51: Nothing in the present Charter shall impair the inherent right of individual or collective
self-defence if an armed attack occurs against a Member of the United Nations...

27NATO Article 6
28CSTO Article 4: armed attack menacing its security, stability, territorial integrity and sovereignty
29NATO 2025 Strategic Concept, para. 25: A single or cumulative set of malicious cyber activities; or hostile operations

to, from, or within space; could reach the level of armed attack and could lead the North Atlantic Council to invoke Article
5 of the North Atlantic Treaty

30On DeepSeek and Export Controls, Dario Amodei: temporary lead could be parlayed into a durable advantage
31Anthropic pitch deck, TechCrunch: Anthropic describes the frontier model as a 'next-gen algorithm for AI self-teaching,'

making reference to an AI training technique it developed called 'constitutional AI.' ⋯We believe that companies that train
the best 2025/26 models will be too far ahead for anyone to catch up in subsequent cycles.

32Situational Awareness, The Free World Must Prevail, Leopold Aschenbrenner: If there is a rapid intelligence explosion,
it's plausible a lead of mere months could be decisive: months could mean the difference between roughly human-level AI
systems and substantially superhuman AI systems.

33The Most Dangerous Fiction: The Rhetoric and Reality of the AI Race, Seán Ó hÉigeartaigh: The strong version of
this scenario has three underpinning assumptions: (1) AI can itself be used to accelerate AI research ⋯(3) Beyond a certain
point, the lead attained in these domains can be maintained indefinitely or even increased, meaning that the leader can
thereafter maintain a 'durable advantage' over adversaries ⋯It is plausible that at some point there is a phase change in
the development of AI where the capabilities of AI make it possible to maintain and consolidate the advantage of the lead
actor indefinitely, and to translate this into a lasting global advantage.

34Situational Awareness, The Free World Must Prevail, Leopold Aschenbrenner: If an adversary achieved AGI first, it
could rapidly snowball into superintelligence, decisively pulling ahead, and permanently locking in its advantage.
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according to previous conventions, do not constitute a justification for economic sanctions or armed
self-defense. This renders existing conventions around the imposition of economic sanctions and around
armed self-defense inadequate to the risks introduced by AI R&D.

The unprecedented provisions we propose, especially the recognition of preemptive self-defense rights and
the mechanisms meant to empower middle power to deter superpowers from pursuing ASI, go beyond even
those implemented to address the proliferation of nuclear weapons. Indeed, we argue that an agreement
governing ASI development requires even more drastic measures. This is due to a critical distinction
between the dynamics produced by each technology.

Nuclear weapons, when held by multiple actors, permit a form of strategic stability. As long as opposing
powers develop and maintain overwhelming nuclear second-strike capabilities, a stable equilibrium may
be sustained by the threat of mutually assured destruction. 35

Even if an actor were to pour substantial resources into strengthening its nuclear capabilities, it could
not develop an ability to neutralize its opponents' retaliatory capabilities before its opponents' expanded
their own efforts to match.

Sufficiently automated AI R&D may upend this balance. An existing advantage in Automated AI R&D
capabilities may compound and become impossible to overcome, regardless of the amount of resources
invested by trailing competitors.

Absent any intervention that disrupts the leader's AI program, such as sabotage or war, any lead can
only ever grow until it produces the ability to completely neutralize the defenses of its opponents. This
means that attempting to bolster one's own AI program in order to keep up with adversaries is not an
effective strategy.

In light of this possibility, economically isolating an AI superpower only in the domain of goods relevant
to the development of AI may not be sufficient to deter or prevent them from developing ASI if the
superpower is willing to absorb the cost.

Superpowers possess the industrial capacity and technological sophistication to maintain the full stack of
required technology domestically, including the manufacturing of advanced semiconductors, the construc-
tion of energy infrastructure, the production and sourcing of vast quantities of data, and the conducting
of state-of-the-art AI research.

In the gravest scenarios, as ASI comes within reach and the potential for decisive strategic advantage
becomes apparent, even complete economic isolation might prove insufficient to dissuade superpowers
from pursuing ASI. Superpowers may be willing and able to absorb immense temporary costs in exchange
for a chance at uncontested global dominance.

5. Agreement activation threshold
We propose that the agreement enters into effect once the countries that sign it reach a threshold of at
least 20% of the world's GDP and at least 20% of the world's population.

Individual middle powers would struggle to meaningfully pressure superpowers, and would risk being
singled out in retaliation. These challenges extend to any insufficiently large coalition of middle powers.

We attempt to calibrate the activation threshold so that, at the time of the agreement's activation, the
collective economic and demographic weight of member states would be comparable to that of individual
superpowers.

35Speech on Mutual Deterrence, Secretary of Defense Robert McNamara: The cornerstone of our strategic policy continues
to be to deter nuclear attack upon the United States or its allies. We do this by maintaining a highly reliable ability to inflict
unacceptable damage upon any single aggressor or combination of aggressors at any time during the course of a strategic
nuclear exchange, even after absorbing a surprise first strike. This can be defined as our assured-destruction capability. It
is important to understand that assured destruction is the very essence of the whole deterrence concept.
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As a result, economic isolation from member states would carry roughly equivalent impact to economic
isolation from a superpower. This would also make it more difficult for superpowers to undermine an
initial coalition through retaliation of economic nature.

The introduction of an activation threshold makes it possible for countries to build common knowledge
of their willingness to participate once the threshold is reached, while mitigating the costs incurred by
antagonizing superpowers in the initial stages of building the coalition.

Notably, this proposal has a lower activation threshold than most treaties governing weapons and dual-use
resources have required historically. For example, the Chemical Weapons Convention required ratification
by 65 countries before entering into force.36

This lower threshold reflects one of the novel challenges faced by this proposal: the constraint that it
must succeed without assuming initial support from superpowers. Established arms control agreements
have typically enjoyed the support of at least one superpower in their initial phases 37 38, meaning that
they could expect much broader initial buy-in. On the other hand, this proposed agreement must begin
exerting influence without assuming widespread initial participation.

6. AI R&D Redlines
We propose a set of mechanisms to govern how member states collectively escalate through the ladder of
deterrence measures in response to actors advancing AI R&D outside the verification framework.

This includes any actors allowing private entities within their jurisdiction to advance AI R&D in ways
that are not subject to required monitoring mechanisms.

We recommend implementing multiple such mechanisms, serving complementary functions. First, redlines
should be defined and agreed upon in advance, automatically triggering predetermined responses toward
offending actors when crossed.

These should include both technical redlines, that provide the strictest criteria but may not address a
sufficient breadth of dangers, and judicial redlines that require human judgement to evaluate, for example
from expert panels or from member state representatives.

Additionally, it should be possible for a supermajority of member states to amend existing redlines and
make ad-hoc decisions about escalation as circumstances evolve. This flexibility is essential given the
rapid pace of AI R&D and impossibility of anticipating what future developments will look like.

As new information becomes available, such as improved understanding of AI or intelligence about the
AI programs of non-member states, robust procedures should enable members to revise the escalation
ladder and to address emergencies.

A periodic session (e.g. every 2 months) should be held where members can evaluate whether any redlines
have been crossed and make ad-hoc decisions as needed. In addition, a minority of member states (e.g.
a fifth of members plus one) should be able to trigger an impromptu session for the same purpose.

We consider it essential that escalation of deterrence mechanisms be executed by members in unison to
produce adequate influence while preventing any member state from being singled out in retaliation by
the offending actor. To ensure this, members should explicitly commit to executing measures in unison
in the event that they are triggered.

36CWC: This Convention shall enter into force 180 days after the date of the deposit of the 65th instrument of ratification,
but in no case earlier than two years after its opening for signature.

37CWC History: ... the announcement of a bilateral United States–Soviet Union agreement to destroy most of their CW
stockpiles and to refrain from further CW production all gave impetus to the Convention negotiations.

38Atomic Heritage Foundation: The NPT can be considered among the successes of détente, in which the United States
and Soviet Union, the world's two principal nuclear powers, cooperated to slow the rate of international nuclear proliferation,
limit escalation of the ongoing Cold War arms race, and ultimately work towards complete nuclear disarmament.
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Figure 2: Illustration of a coalition of middle powers collectively pressuring racing superpowers to join an
international agreement restricting AI R&D in order to prevent the development of ASI. At the current
level of participation, the coalition is insufficiently powerful to meaningfully pressure superpowers, and
would be harshly punished in retaliation if it were to try. However, some middle powers have already
committed to participating once the agreement's activation threshold is reached. This helps build common
knowledge of the willingness of middle powers to participate in the arrangement, which is necessary in
order to act in lockstep once the threshold is reached.
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Figure 3: Illustration of a coalition of middle powers collectively pressuring racing superpowers to join an
international agreement restricting AI R&D in order to prevent the development of ASI. At this stage, the
coalition has reached the threshold for activation, and is meaningfully pressuring actors pursuing AI R&D
outside of the agreement. Any actor that is concerned about the risks of unrestricted AI development
can now join the coalition without being singled out in retaliation by racing superpowers.

15



Figure 4: Illustration of a coalition of middle powers collectively pressuring racing superpowers to join
an international agreement restricting AI R&D in order to prevent the development of ASI. After being
pressured by the coalition of middle powers, Superpower 1 has agreed to halt its attempts to develop
ASI and join the coalition. Superpower 2 is now severely isolated and pressured by the majority of the
world's countries to stop pursuing AI R&D outside of the agreement framework.
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At the same time, such commitments may also prevent premature escalation by individual members
through clarifying the thresholds at which specific measures are considered justified.

Different countries may maintain different risk tolerances regarding AI R&D; additionally, some countries
may harbor pre-existing grievances toward others, making them more eager to escalate punitive measures
regardless of AI-related concerns. This creates a risk of escalations that are considered premature by the
consensus of members.

Such premature escalation would unnecessarily sour international relations and complicate further coordi-
nation efforts. By establishing clear thresholds and establishing collective decision-making, the framework
should help avoid such incidents.

6.1 Illustrative examples of redlines
We provide an illustrative set of redlines and of their corresponding deterrence measures. These are not
meant to be exhaustive: we expect that the specific criteria adopted into a fully fleshed-out agreement
would need to be much more extensive and operationalized in more detail. We also expect these redlines
to evolve substantially as understanding of AI improves and as new information on the AI activities of
non-member states becomes available.

One of the main focuses of these redlines is Automated AI R&D, which is the main hypothesized mech-
anism through which an actor may gain a decisive strategic advantage. In addition, they focus on other
strategic capabilities like R&D of novel weapons, cyberwarfare, automation of strategic industries and
automation of large parts of the economy.

In order to account for the possibility that actors conceal aspects of their AI programs in order to avoid
punishment, we incorporate time-based escalation mechanisms. If an actor breaches a sufficiently grave
redline and subsequently persists in their activities for a period of time, it is assumed that they may have
progressed to a more dangerous stage of AI R&D even if direct evidence for this cannot be found.

Finally, these redlines attempt to address actions that increase the risks of loss-of-control of powerful
AI systems. These include releasing or accidentally leaking the source code or weights for a powerful
AI system, losing control of a powerful AI system, or operating a powerful AI system without adequate
mechanisms in place to ensure that it doesn't escape human control.
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Technical Redlines. The triggers for these redlines are based on metrics sufficiently clear that they
can be evaluated without relying on judgment by a panel of experts or member state representatives.

Trigger Response
Country holds computational resources above a cer-
tain threshold (including private sector).

Strengthening and widening of export controls.

Country possesses industrial capacity and research
programs covering the full stack required for general-
purpose AI development.

Sanctions and tariffs.

Country’s total use of compute for AI R&D exceeds
a certain threshold.

Sanctions and tariffs.

Tasks automated by general-purpose AI comprise
>= 10% of the country’s economy.

Wide trade embargo across critical industries not nec-
essarily relevant to AI.

Within the country, general-purpose AI is integrated
in real time command-and-control loops of weapons
systems.

Wide trade embargo across critical industries not nec-
essarily relevant to AI.

Tasks automated by general-purpose AI comprise
>= 25% of the country’s economy.

Full trade embargo between member states and of-
fensive nations, including both goods and services.

Within the country, industries relevant to military
purposes are automated as a proof of concept, with
no significant output.

Full trade embargo between member states and of-
fensive nations, including both goods and services.

Country persists in their violation for 6 months after
having crossed the ”wide embargo” boundary.

Full trade embargo between member states and of-
fensive nations, including both goods and services.

Actors within the country perform a large-scale cy-
berwarfare attack powered by general-purpose AI.

Full trade embargo between member states and of-
fensive nations, including both goods and services.

Country persists in their violation for 6 months after
having crossed the ”full trade embargo” boundary.

Member states are recognized to possess a right to
self-defense toward the offending nation.

Within the country, industries relevant to military
purposes are automated with significantly increased
outputs.

Member states are recognized to possess a right to
self-defense toward the offending nation.

Tasks automated by general-purpose AI comprise
>= 50% of the country’s economy.

Member states are recognized to possess a right to
self-defense toward the offending nation.

Country permits a powerful AI system to be released
or leaked (either intentionally, accidentally, or as a
result of AI trying to escape its boundaries)

Determine the highest measure that would’ve been
triggered by the AI system if not leaked, then trigger
the measure at one level higher.

Judicial Redlines. These redlines may deal with violations that are hard to quantify through technical
metrics alone and may depend on intelligence about the activities of actors outside the agreement frame-
work which might be difficult to obtain reliably. These criteria are necessary in order to cover a wider
array of threats; it is not feasible to account for all significant risks using only technical criteria.

As a result, these criteria will need to rely on human judgement, for example by expert panels and through
consensus by representatives of the member states. This will be necessary to resolve any ambiguity in
the definitions and to enable varying degrees of caution in the absence of detailed information regarding
AI activities of actors outside the agreement.

In this table, we use terms such as partially automated, almost fully automated, and fully auto-
mated. These terms are defined in annex 1.
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Trigger Response
Within the country, a general-purpose AI system
is developed that partially automates cyberwarfare
tasks (including finding and exploiting new vulner-
abilities or performing advanced social engineering),
or that is considered to speed up experts performing
such tasks by x3 (either serially or in terms of band-
width).

Sanctions and tariffs.

Within the country, a general-purpose AI system is
developed which enables non-experts to perform ba-
sic cyberwarfare tasks such as phishing attacks and
simple social engineering at a large scale.

Sanctions and tariffs.

Actor within the country conducts an AI-powered
propaganda or misinformation campaign aimed at
destabilizing other countries.

Sanctions and tariffs.

Within the country, AI is developed that partially
automates AI R&D, or that is considered to speed
up an engineer or team of engineers working on AI
R&D tasks by 2x.

Sanctions and tariffs.

Within the country, a general-purpose AI system is
developed that almost fully automates cyberwarfare
tasks (including finding and exploiting new vulner-
abilities or performing advanced social engineering),
or that is considered to enable a non-expert to per-
form such tasks, or that is considered to speed up
experts performing such tasks by x10 (either serially
or in terms of bandwidth).

Wide trade embargo across critical industries not nec-
essarily relevant to AI.

Within the country, an AI system is developed that
partially automates R&D on weapons of mass de-
struction or WMD defense systems, or that is con-
sidered to speed up experts performing such R&D
work by x3.

Wide trade embargo across critical industries not nec-
essarily relevant to AI.

Within the country, AI is developed that is consid-
ered to speed up an engineer or team of engineers
working on AI R&D tasks by 4x.

Wide trade embargo across critical industries not nec-
essarily relevant to AI.

Country is deemed capable of performing a crippling
cyberwarfare attack powered by general-purpose AI.

Full trade embargo between member states and of-
fensive nations, including both goods and services.

Within the country, AI is developed which mostly
automates a critical bottleneck in AI R&D.

Full trade embargo between member states and of-
fensive nations, including both goods and services.

Within a country, AI is developed which almost fully
automates AI R&D, or that is considered to speed
up an engineer or team of engineers working on AI
R&D tasks by 10x.

Member states are recognized to possess a right to
self-defense toward the offending nation.

Within a country, an AI system is developed that
almost fully automates R&D on weapons of mass
destruction or WMD defense systems, or that is con-
sidered to speed up experts performing such R&D
work by x10.

Member states are recognized to possess a right to
self-defense toward the offending nation.

Country permits a powerful AI system to escape its
control, or operates a powerful AI system without
adequate mechanisms in place to maintain control of
it or shut it down if it becomes uncooperative.

Member states are recognized to possess a right to
self-defense toward the offending nation.

6.2 Counteracting concealed AI R&D efforts
Once redlines are established, actors outside the agreement may begin concealing information about their
AI R&D and usage of AI. In this case, it will probably be impossible to distinguish with certainty when
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an actor has crossed any of the specified thresholds based solely on public information.

To address this problem, we recommend the following measures.

Intelligence sharing agreement. Member states should commit to sharing intelligence relevant to
suspected violations, both by member states and non-members, through secure channels.

Decisions about escalation of deterrence measures should be informed by intelligence collected through
these channels. In particular, this information should be shared with any member state delegates and
experts participating in collective decision-making processes about deterrence.

Escalation on observed use of compute. It may be determined by the coalition that, given their
current intelligence gathering capabilities, they are unable to discern if a non-member state is committing
a violation.

In these cases, we recommend that deterrence measures are escalated based on observed compute usage.
AI R&D requires use of a large amount of highly concentrated computational resources, which may be
detectable by methods such as supply chain monitoring or thermal satellite imaging.

We recommend that member states adopt a risk-averse posture with respect to compute usage patterns.
Member states may assume that the most concerning plausible redline, given the actor's observed compute
usage, has been crossed and escalate accordingly.

7. Cost-sharing and positive incentives
Some actors occupy critical positions in AI supply chains and would have an outsized impact if they
implemented trade restrictions on AI-relevant hardware39 as indicated by this agreement. These include:

• The Netherlands, sole producer of EUV lithography machines;

• South Korea, major manufacturer of memory chips;

• Taiwan, the world's leading manufacturer of cutting edge logic chips.

However, just as these actors could significantly delay AI progress by implementing trade restrictions,
they may face severe consequences from doing so; this ranges from substantial economic losses to severe
geopolitical vulnerability in Taiwan's case.

In such cases, special arrangements could be negotiated. When an actor accepts outsized costs by
implementing the agreement's prescribed measures, the rest of the coalition could pool resources and
offer to offset these costs. For example, the coalition could reimburse an actor for some of the anticipated
economic losses.

Some proposed international AI coordination frameworks include proposals to centralize AI R&D efforts
to a single research institution working under comprehensive multilateral oversight.40 This research would
be subject to strict constraints around safety, and would only perform experiments when there is broad
scientific and multilateral consensus that it would be safe.

If such a research institution was created, it could establish a compelling incentive for actors to join the
arrangement. This comes from the fact that any methods developed by the institution would need to

39Modeling the geopolitics of AI development, Alex Amadori et al.: Some actors, like Taiwan, the Netherlands, and South
Korea, are critical nodes in the semiconductor supply chain. If these countries were to restrict exports to actors pursuing
AI development they deem reckless, they could delay such AI programs by several years.

40A Narrow Path, Andrea Miotti et al.: Countries should collectively create an AI research institution, which we call here
the Global Unit for AI Research and Development (GUARD).
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remain secret, as they could otherwise be used by actors to unilaterally boost their AI capabilities to
unsafe levels.41

Instead of publishing the methods it discovers, the institution could provide API access to the AI capa-
bilities it develops. This suggests a natural incentive mechanism: any actor joining the agreement would
gain usage rights to the API.

8. A path to widespread adoption
We describe how our proposed agreement could achieve widespread adoption.

8.1 Initial participation by middle powers
Middle powers are well-incentivized to prevent the development of ASI. However, at the individual
level, they would struggle to pressure superpowers to stop working toward ASI. If they implemented the
measures we describe at the individual level, they would severely isolate themselves from an economic
standpoint and invite targeted retaliation.

However, if they formed a sufficiently powerful coalition, they may meaningfully affect the strategic
balance for superpowers, while mitigating the problem of economic isolation and diffusing any retaliation.

The initial activation threshold we propose ensures that the first countries to join the agreement need
not pay the costs of participation in the case that the agreement does not gain traction. This makes
it possible to overcome early inertia, and reach the stage where participation is advantageous to middle
powers.

Countries that were not sufficiently concerned about the risks of AI development to be pioneers in terms of
international coordination may join later, when participation is less costly or even positively incentivized
due to our proposed restrictions on AI trade.

This means that the agreement may be successfully kickstarted by only a handful of highly motivated
first movers, after which it can gain widespread adoption more easily.

8.2 Superpower buy-in
As more and more middle powers enter into the agreement, at some point, the equilibrium between
superpowers could flip from racing to cooperation. For example, consider a scenario in which most middle
powers in the world have already joined such a coalition, and two holdout superpowers are engaged in
an AI race.

At this point, any of the superpowers would be able to severely and immediately undermine the others
by joining the coalition. After doing this, the last racing superpowers would suffer utter economic and
strategic isolation from most of the rest of the world, depending on which redlines it had crossed by
then. It is likely that all relevant actors would join the agreement soon after, solidifying an equilibrium
of cooperation.

For this transition to occur, it is critical that deterrence mechanisms are sufficient to discourage super-
powers from racing. To accomplish this, deterrence mechanisms should scale proportionally to the ASI
ambitions of racing actors. We believe that a deterrence framework such as we propose would serve this
purpose, in all but the most extreme cases.

However, we acknowledge scenarios in which even such comprehensive isolation is not sufficient to dissuade
the final holdout superpower from continuing its AI R&D program outside the agreement. In particular,

41The same goes for safety research. It is a common saying in the field that ”alignment research is capabilities research”.
Improvements in safety methods could nearly always also be used to boost capabilities to higher levels which again become
unsafe even when taking the new safety methods into account.
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if the race has progressed far enough, superpowers might be highly confident in their ability to quickly
reach overwhelming AI capabilities.

In this case, they may be willing to take severe economic isolation, sabotage, and potential military
confrontation as a temporary price for a chance at total victory. In such scenarios, it may prove impossible
to stop these actors' AI programs, short of an attack directly aimed at disabling their AI program.

We cannot make a confident prediction that an international agreement like the one we propose would
eventually achieve buy-in from superpowers. However, we consider this likely as long as widespread
participation in the agreement is realized early enough, before any actor is confident that it will achieve
a decisive strategic advantage through AI R&D.

9. Conclusion
Preventing the development of ASI by any actor poses multiple unprecedented challenges in international
coordination. Any actor who first builds it may achieve a decisive strategic advantage through R&D
activities alone, without committing any conventional acts of war; this includes any sufficiently powerful
AI systems if it escapes human control.

At the same time, middle powers cannot trust superpowers to champion the required coordination efforts.
In order to enable middle powers to achieve this goal, we propose an international agreement dedicated
to forming a coalition of actors that pressure others to join a verification framework on the prevention of
ASI development, and deter AI R&D outside of this framework.

In order to prevent ASI from being developed anywhere in the world, the proposed agreement must
achieve sufficient initial participation to exert meaningful deterrence on actors who may be pursuing AI
R&D in an unrestricted manner, including on superpowers if necessary, and without assuming initial
buy-in by any superpower.

The activation threshold we propose—at least 20% of world GDP and at least 20% world population—
attempts to balance these competing demands. Once sufficient participation is achieved, network effects
may accelerate adoption: as the coalition grows, costs of remaining outside increase while benefits of
membership rise, potentially triggering a cascade of accessions.

The effectiveness of such an arrangement depends critically on timing. As automated AI R&D becomes
increasingly feasible, the window for establishing coordination narrows. Earlier, adoption may be achieved
through softer diplomatic pressure. Later, when superpowers are more confident they may achieve a
decisive strategic advantage through AI R&D, more extreme measures may be necessary to persuade
them to join the verification framework.

The stakes—potentially encompassing human extinction, permanent global dominance by a single actor,
or devastating major power war—justify treating this challenge with urgency historically reserved for nu-
clear proliferation42, while recognizing that AI R&D may demand even more comprehensive international
coordination than humanity has previously achieved.
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Annex 1: Definitions of AI and automation levels
Throughout this paper, we refer to concepts such as ”AI” and ”partial automation”, which require further
clarification. In this annex, we propose definitions of AI and of task automation that may be used in the
context of an international agreement.

AI. We propose that a software system is classified as an AI system if it is classified as either a:

• Found system: A software system which is produced by large amounts of computation, such as
mathematical optimization algorithms or a large amount of work performed by another AI system;

• Scaffolding software: Any software system that relies on an AI system as one of its components.

This definition aims to cover large language models (LLMs) and other neural networks through the
definition of ”found systems”. It also aims to cover software that is meant to enhance the capabilities of
”found systems”, such as agent frameworks or memory-management systems, through the definition of
”scaffolding software”.

Task automation. We propose a criterion to determine the degree to which a task has been automated.
This enables the formulation of restrictions which apply before full automation of a task is achieved.

Level of Automation Description
Not automated, the software system is
being used as a tool.

A software system generates suggestions for ac-
tions which are directly used less than ∼ 25%
of the time. A human operator uses the sugges-
tions as starting points that are then heavily
edited; for example, using them as rough ini-
tial drafts, for creative inspiration, or to offload
some routine work.

Ambiguous range, decided on a case by
case basis.

A software system generates suggestions for ac-
tions which are directly put into use about 50%
of the time, but are otherwise rejected or heav-
ily edited by a human operator.

Partially automated A task can be performed by a software system
under human supervision, though the human
needs to reject a large percentage of attempts
(∼ 25%) or manually refine or edit the outputs
of the software system before they are used.

Almost fully automated A task can be performed by a software sys-
tem under human supervision, where the hu-
man needs to reject a small percentage of at-
tempts (∼ 5%) and seldom or never needs to
manually refine the outputs of the software sys-
tem before they are used.

Fully automated No human intervention is needed; the system’s
outputs are used directly. Otherwise, human
approval is nominally required, but the system’s
suggestions are nearly always accepted.

Annex 2: The costs and benefits of caution
While limitations meant to curtail the development of ASI and other dangerous AI capabilities would
avert the worst outcomes, it will also necessarily result in delaying the development of many benign
applications of AI that would provide large economic and scientific gains.
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Under the current paradigm, the promise is that AI capabilities relevant to benign applications will
emerge spontaneously as general-purpose AI systems become more powerful. We currently lack the
technical capacity to selectively add or remove capabilities from AI systems, or to produce powerful AI
that doesn't have certain undesired capabilities in the first place. This includes dangerous capabilities.
43

Until such capacity is developed, any restrictions aimed at preventing the emergence of dangerous AI
would necessarily hinder or even prevent most frontier research on general-purpose AI.

Many experts expect that AI will plateau before reaching such dangerous capabilities. 44 Given this,
some actors may prefer a laissez-faire approach to AI development, allowing countries or private entities
to drive progress in a largely unrestricted fashion. The question we ask is: what type of actor favors such
an approach?

We expect countries to be highly risk-averse in matters of national security. Threats to a nation's existence,
the functioning of its institutions, and the safety of its citizens typically outweigh even the prospect of
spectacular economic or scientific gains.

Put differently, for a country to favor a laissez-faire approach, it would need to be confident that un-
restricted competition in AI R&D would not have a grossly destabilizing effect on either international
relations or its own security.

To put this in more concrete terms, an actor would need to be confident that AI progress will plateau
before reaching destabilizing capabilities such as:

• Being able to perform most AI R&D work. Automated AI R&D is the most commonly
hypothesized mechanism for how ASI could be developed in a short timeframe;.45

• Automation of R&D of novel weapons. This may deliver disruptive military capabilities;46
47,48

• Enabling the deployment of new weapon systems by providing the capacity for real-time
control of at a scale otherwise unobtainable. Even AI systems significantly weaker than ASI may
enable large-scale operation of weapon systems and weapon-defense systems, including ones that
may undermine the balance of nuclear deterrence. 49,50

43Emergent Abilities of Large Language Models, Jason Wei et al.: Scaling up language models has been shown to
predictably improve performance and sample efficiency on a wide range of downstream tasks. This paper instead discusses
an unpredictable phenomenon that we refer to as emergent abilities of large language models. We consider an ability to be
emergent if it is not present in smaller models but is present in larger models. Thus, emergent abilities cannot be predicted
simply by extrapolating the performance of smaller models. The existence of such emergence implies that additional scaling
could further expand the range of capabilities of language models.

44The three main doctrines on the future of AI, Alex Amadori et al.
45How Artificial General Intelligence Could Affect the Rise and Fall of Nations, Barry Pavel et al. at RAND: Many

professionals in the industry speak of an impending ”intelligence explosion”—a moment when AI leads to such significant
productivity gains that innovation exponentially accelerates across many domains.

46Situational Awareness: We'll see superhuman hacking ⋯billions of drones; and so on
47AGI's Five Hard National Security Problems
48Superintelligence Strategy: Implications of Superweapons. Superintelligence is not merely a new weapon, but a way to

fast-track all future military innovation. A nation with sole possession of superintelligence might be as overwhelming as the
Conquistadors were to the Aztecs. If a state achieves a strategic monopoly through AI, it could reshape world affairs on its
own terms. An AI-driven surveillance apparatus might enable an unshakable totalitarian regime, transforming governance
at home and leverage abroad.

49Modeling the geopolitics of AI development, Alex Amadori et al.: Even AI systems incapable of feats like Automated
AI R&D or R&D of novel weapons [⋯] may still allow for the development of new disruptive military capabilities. Such AI
systems would be able to provide capacity for routine tasks at scales impossible to achieve with human personnel, and with
much faster reaction times. For example, this may enable the operation of missile defense systems or large drone swarms
vastly superior to those that exist today.

50Situational Awareness: Improved sensors, targeting, and so on could dramatically improve missile defense (similar to,
say, the Iran vs. Israel example above); moreover, if there is an industrial explosion, robot factories could churn out
thousands of interceptors for each opposing missile.
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Note that even if AI progress ultimately cannot deliver these capabilities, this may not be evident to AI
superpowers until too late. Specifically, they may not be evident until after geopolitical tensions have
already escalated—potentially to the point of war.

This means that even a confidently bearish technical thesis may not suffice to make an actor favor a
laissez-faire approach at a global scale; it is also necessary that such a thesis be evident to superpowers.51

Finally, we must consider the range of societal, economic, and regulatory challenges that AI may present,
such as concentration of power52 and the potential for large-scale manipulation by AI systems.53,54

In order to favor a laissez-faire approach, an actor would have to believe that these challenges will
remain tractable even under conditions of rapid development and intense competition—including both
the competition between AI companies to create the most powerful AIs, and the competition among
countries.

In the case of middle powers, there is an added challenge: if AI automates a large share of human labor,
the companies providing such automation are likely to be based in superpower countries. In particular,
extrapolating from current trends, they are likely to be based in the US, as this is where most frontier
AI labs and the largest tech companies are based.

This means that even if superpowers manage the transition deftly and AI delivers extraordinarily positive
economic outcomes, middle powers will likely find themselves in a position of diminished bargaining power,
increasingly dependent on superpowers.

To summarize, we expect that for an actor to prefer a laissez-faire approach to AI development, it would
have to hold the following views:

• Very high confidence that AI development will not yield geopolitically destabilizing capabilities;

• Confidence that societal, economic, and regulatory challenges arising from AI development are
tractable even under conditions of intense competitive pressure and development speed;

• Confidence that all other relevant actors, especially superpowers, share optimistic assessments or
that for whatever other reason, they are not prone to escalating geopolitical tensions due to AI
development.

We expect this combination of beliefs to be rare in practice. Indeed, while superpowers are not currently
engaged in an AI race, early signs point to a gradual shift to a more competitive posture. The US
maintains export controls on AI-relevant hardware targeting China; China has plans to secure the ability
to independently produce cutting-edge chips specifically so that it can stay competitive on AI.55

Additional signs of this can be found in communications from the governments of superpowers. The
US-China Economic and Security Review Commission's 2024 congressional report calls for establishing a

51The Risks of Preventive Attack in the Race for Advanced Artificial Intelligence, Zachary Burdette, Hiwot Demelash at
RAND: If leaders believed the most transformative visions about AGI's potential, however, and they worried that a rival
would use its lead in AGI to threaten their vital interests or even the survival of the regime, that fear and uncertainty could
push them to accept greater risks and costs ⋯If leaders believe that AGI development will create a decisive and irrevocable
shift in the balance of power that will leave them at the mercy of enemies committed to their destruction, and if they believe
that they can use force to prevent that outcome while avoiding nuclear escalation that could guarantee the same fate, then
they might roll the iron dice.

52The Intelligence Curse, Luke Drago, Rudolf Laine
53Artificial Influence: An Analysis Of AI-Driven Persuasion, Matthew Burtell, Thomas Woodside: We warn that ubiqui-

tous highlypersuasive AI systems could alter our information environment so significantly so as to contribute to a loss of
human control of our own future.

54Keep the future Human, Anthony Aguirre: Finally, a significant threat of in-gate AI is its use in personalized persuasion,
attention capture, and manipulation.

55China's drive toward self-reliance in artificial intelligence: from chips to large language models, Wendy Chang, Rebecca
Arcesati and Antonia Hmaidi at MERICS: China is pursuing self-reliance in AI at every level of technology. It sees AI as
strategic for national and economic security. Facing technology export controls from the US, Beijing has made ”independent
and controllable” AI a key objective.
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Figure 5: Flowchart illustrating how a middle power's beliefs inform its preference over whether AI
development should be restricted through international coordination. Middle powers are exposed to an
array of dangers related to AI, including in cases where the AI is too weak to trigger the ”fast progress”
regime described in our model. In order to prefer a laissez-faire approach, a state actor should believe
that: (1) ASI is not feasible in the short-term; (2) Weaker AI will not enable disruptive weapons, such
as missile defense systems that may threaten the MAD logic; (3) that the middle power will not lose
diplomatic and economic bargaining power as a result of superpowers automating a large portion of their
economy; (4) that AI will not be socially destabilizing for the middle power, for example by undermining
democratic institutions. Finally, even if a superpower is fully convinced that ASI and disruptive AI-
enabled weapons are not feasible, that may not stop superpowers from believing otherwise. Superpowers
may still attempt to gain such capabilities, and tensions may escalate as a result.
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Manhattan Project-like program dedicated to acquiring artificial general intelligence (AGI). 56 China has
advised its AI leaders to avoid travel to the US over concerns that they could be detained or pressured
to divulge confidential information.57

Nonetheless, some actors may perceive only modest possibilities of geopolitical disruption and so would
prefer largely unrestricted competition in AI R&D. This contingent will likely perceive competition as
the best way to realize AI's full potential for scientific and economic progress.

56Why Racing to Artificial Superintelligence Would Undermine America's National Security, Corin Katzke, Gideon Futer-
man: In its 2024 annual report to Congress, the US-China Economic and Security Review Commission's top recommendation
was to ”establish and fund a Manhattan Project-like program dedicated to racing to and acquiring an Artificial General
Intelligence (AGI) capability.

57China tells its AI leaders to avoid US travel over security concerns, Reuters
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