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Introduction
E—

The age of Al is upon us. What that means is not yet clear.

As general-purpose Al capabilities continue to march toward human-level performance across a range
of tasks, many researchers have considered the strategic implications of artificial general intelligence
(AGlI). While definitions vary, AGI is often characterized as human-level intelligence across a wide range
of tasks. While current Al systems are generally not considered to perform at this level yet (although
there is some dispute about this), Al performance continues to improve. Views on when AGI might be
achieved, if at all, range from present day to never.

A growing set of AGI strategies' describe how AGI might affect global power and what various actors,
such as private Al developers or major governments, ought to do to best manage the transition to AGI.
These strategies share the common assumption that Al continues to advance to roughly human-level
abilities and sometimes beyond. Yet the types of futures that researchers envision and their associated
recommendations wildly diverge. Proposed strategies range from racing to AGI to Cold War-style
deterrence to a global moratorium. These strategies differ not only in their approach, but in what
problem they are solving, what future they envision, and the core assumptions they make about Al
development. While there are some common concerns, such as great power conflict or misaligned AGI,
strategies differ in which risks they prioritize and tradeoffs they are willing to accept.

The aim of this paper is more modest than crafting a compelling future scenario and strategy for
managing the transition to AGI. Instead, | will provide a brief overview of the landscape of AGI futures
and associated strategies that have been written to date and map these to the core assumptions that
lead to a given future scenario. Then | explore key dimensions that could affect how the transition to AGI
could unfold, including technological, political, and social factors. This analysis elucidates a few key
variables, such as the role of computing power, the rate of proliferation, the speed of adoption, and the
effect of automating Al research, that could drive very different outcomes. As we explore this landscape
of possibilities, we see that some possible futures are relatively underexplored. Finally, | will highlight
actionable steps that companies, governments, and civil society can take today to track important
developments that could tell us which future we might be headed toward as well as steps that actors
could take to increase or decrease the likelihood of certain outcomes.

My goal in exploring these possibilities is not predictive. | have no idea what the future will bring.
Instead, | hope to equip readers to better prepare for an uncertain future by widening the aperture of
futures that are considered. Many AGI future scenarios are point predictions or vary along only one or
two dimensions. These are incredibly useful exercises. It is also true that the space of possibilities is vast
and there remain many that are still unexplored. The future is not only unknown but, if AGI or something
approximating it comes to pass, could turn out to be deeply unfamiliar.

Range of AGI Scenarios
—

AGI strategies vary widely not only in what they aim to accomplish but in what future they envision. One
end of the spectrum is neatly summed up by the title of Eliezer Yudkowsky and Nate Soares’ book, /f
Anyone Builds It, Everyone Dies.? In this scenario, AGI leads to an “intelligence explosion” in which Al
accelerates further progress in building more advanced Al. This leads to artificial superintelligence,
which vastly outperforms even the most intelligent humans. The core argument behind an intelligence
explosion dates to the very dawn of the field of Al, in an article by I.J. Good published in 1965:
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Let an ultraintelligent machine be defined as a machine that can far surpass all the intellectual
activities of any man however clever. Since the design of machines is one of these intellectual
activities, an ultraintelligent machine could design even better machines; there would then
unquestionably be an “intelligence explosion,” and the intelligence of man would be left far
behind. Thus the first ultraintelligent machine is the last invention that man need ever make,
provided that the machine is docile enough to tell us how to keep it under control.?

Yudkowsky, Nick Bostrom, Daniel Kokotajlo, and others have expanded on this core idea with scenarios
that are more detailed and updated to account for current developments, but the core features of this
scenario remain. Al reaches some critical tipping point in intelligence where it can improve itself, allowing
Al to advance of its own accord not only beyond human intelligence but beyond human control. At that
point, humanity’s destiny is no longer its own—the machine is in charge. Variations of this scenario
include the speed of the “takeoff” to superintelligence, the number of competing Al projects, the end
state of an intelligence explosion, and to what extent if at all humanity can steer Al development toward
a positive future.

On the other end of the spectrum is the view that Al is a “normal technology” much like other
strategically important technologies humanity has developed in the past and that historical patterns of
how other technologies have affected global power are likely to be relevant for Al. Michael Horowitz,
Jeffrey Ding, and Allan Dafoe have each drawn lessons from other general-purpose technologies, such
as electricity or the combustion engine, to understand how Al might affect global power.* Arvind
Narayanan and Sayash Kapoor explicitly use the term “normal technology,” arguing that Al should be
viewed as a tool, not a “humanlike intelligence,” and that the changes Al brings will unfold over
decades.® In this view, Al adoption does not immediately follow development; diffusion across society
will take time; and while Al might unleash monumental changes across human society (as the industrial
revolution did), humanity has many tools and opportunities to address any harms from Al. Building
superintelligent Al does not automatically mean that everyone dies.

These are radically different views of the future of Al, and within each of these are a set of assumptions
about how Al might unfold, both as a technology and how it is adopted. The remainder of this paper will
explore the key assumptions and variables underpinning these competing worldviews.

Key Variables and Assumptions in AGl Scenarios
I

Definitions of AGI

One core difficulty in comparing various predictions of what might occur if or when AGI arrives is that
authors use different definitions and terms. These include artificial general intelligence, human-level
intelligence, high-level machine intelligence, transformative Al, advanced Al, advanced machine
intelligence, strong AGI, powerful Al, self-sufficient Al, and artificial superintelligence, among others.®
Some authors have attempted to bring structure to these competing definitions. Ross Gruetzemacher
and Jess Whittlestone examined prior definitions of transformative Al and differentiated between three
levels of transformative Al based on its impact on society.” Researchers at Google DeepMind published
a framework with five levels of AGI and compared existing large language models against this
framework.? Dan Williams has argued people use AGI in at least three different ways: to refer to human-
level intelligence, specific intelligence capabilities, or transformative impacts across society.®
Conversely, Helen Toner has argued that because of these definitional disagreements and the “jagged”
nature of Al capabilities, the term AGI is “almost useless at this point.”"°
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I will not attempt to resolve these definitional differences here (nor add yet another definition) but will
merely note that many researchers are often talking about quite different things when they imagine a
future of more powerful Al systems, and this can drive different assumptions about the technology’s
capabilities.

Imagine if, by comparison, scholars were debating the impact of “transformative airpower” on human
society before the dawn of airplanes. One scholar argues that airpower would be a technology unlike
any other seen before, allowing humans to fly across oceans in a day, transforming trade, warfare, and
even human relationships. Another argues humans will never fly like birds; it is impossible. A third argues
that humans need not fly like birds in order to fly and that such an ornithocentric view of flight is
misguided. In an attempt to bring clarity to the arguments, a fourth scholar defines “transformative
airpower” as when any kind of air transport can move as much cargo at least as far and fast as horses.
Yet another defines “transformative airpower” as when airpower plays as large a role in the economy as
land or sea-based transport. These are all valid perspectives, but they are talking about entirely different
technologies or different levels of impact across society. This is often the case today with Al and can
therefore drive different visions about what changes Al might bring.

In this essay, | will use “AGI” as shorthand for a key threshold in Al capabilities, roughly comparable to
human intelligence. It is important to acknowledge, however, that the term is used in many different
ways. Two researchers talking about AGlI may mean quite different things. And in some cases,
researchers use different terms, such as transformative Al or superintelligence.

When AGI arrives and the manner in which it unfolds varies widely across different scenarios. The
timeline to AGlI, whether there is strategic warning, and how various actors—such as governments and
Al labs—react have major implications for what the arrival of AGI means from a geopolitical standpoint.

Timeline to AGI

Estimated timelines to AGI vary widely."" Multiple researchers forecast AGI arriving in the next five years,
between 2027 and 2031. In their Al 2027 scenario (published in April 2025) Kokotajlo and co-authors
predicted 2027 as the most likely single year for AGI arrival, although with wide uncertainty.' By April
2026, they had modestly adjusted their predictions to be more conservative, pushing them out one to
two years, depending on the author and the specific prediction.'® Francois Chollet has estimated AGI will
be reached in approximately 2030."* One combination of different forecasts predicts AGI in 2030."° Yann
LeCun, who has been an outspoken critic of the current direction of Al research, has nevertheless
argued that human-level intelligence may occur in the next 10 years."® Other experts predict longer
timelines to AGI. Tamay Besiroglu has forecasted AGI in approximately 2040 and Ege Erdil in
approximately 2045."

Conversely, some argue that AGl is already here. Dean Ball stated in December 2025 that some top-
performing Al agents were “basically AGI.”"® Several scholars argued in a comment in Nature in early
2026 that AGI has already been achieved.' In a less precise statement capturing the same sentiment,
Sam Altman stated in 2026, “We are now, like, in the singularity. Like, this is the moment.”?° OpenAl
President Greg Brockman made a similar statement following the release of GPT-6 Astra in September
2026, stating, “l think it’s not unreasonable to feel that we are now in the AGI era.”

One might reasonably argue that if AGI is in fact going to arrive in 2027, 2030, or 2040(ish), the fact of
AGI’s arrival—and perhaps superintelligence shortly thereafter—is more important than the specific date.
One meaningful difference between near-term (less than two years) and longer term (10 years or more)
time horizons is that different policy options are available and different strategies may be feasible. If AGI
is at least 10 years away, a wider set of options is available to prepare for its arrival than if arrival is
imminent.
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The timing of AGI’s arrival also affects assumptions about the state of the world in which AGl is
introduced. If AGI arrives in the next few years, presumably the world is not much different than today.
AGI hits a world with the same general state of cybersecurity, biodefense, geopolitical competition, and
relationship between governments and corporations as exists today. If AGl is further away, there is more
time for the world to change, perhaps in ways that significantly affect the impact of AGI.2> More
widespread use of robotics, cyber-physical actuators, and digitized financial, political, and information
ecosystems could make it easier for Al to have a more profound impact on society. Developments in the
life sciences could make dangerous biological weapons easier to produce. Conversely, warning shots
from near-miss Al catastrophes could have galvanized societal responses to Al threats, hardening cyber,
information, and bio defenses against Al-induced harm.

Some strategies may depend on timing. If the critical period of strategic competition is within the next
two to five years, then stringent U.S. chip export controls to constrain China’s Al development may give
the United States some degree of a first-mover advantage. If the critical window of strategic competition
is 15 to 20 years away, however, then starving China of chips now could accelerate China’s indigenous
chip manufacturing, leading to the development of a wholly separate chip ecosystem outside of U.S.
export controls during the window when it most matters.

Strategic Warning and Perceptions of AGI

The extent to which various actors have strategic warning about the arrival of AGI, and how they react, is
another critical variable in different scenarios. In Al 2027, the U.S. government is late to understand the
possibility of an intelligence explosion, reacts with surprise and alarm, and sees Al predominantly
through the lens of competition with China rather than as posing an existential threat to humanity. The
government steps in to assert more direct control over the leading Al lab, and policymakers and
corporate leaders are faced with the choice to either race to stay ahead of China or slow down to ensure
human control over Al. (The scenario then branches into both options.)

How key actors perceive AGI could have a significant effect on their actions. Some strategies propose
framing the “AGI race” through a lens of civilian, rather than military, technology competition in order to
reduce the risk of a militarized race. Matt Chessen and Craig Martell have suggested the U.S.
government adopt an “AGI moonshot” project modeled on the civilian Apollo space program rather than
following the model of the secretive Manhattan Project to build a nuclear weapon.®

AG/I’s Arrival as a Discrete Threshold

Whether AGI arrives as a discrete threshold, and whether that threshold can be anticipated in advance,
has important implications for some strategies. Many strategies depend on geopolitical cooperation
before some dangerous level of Al is achieved. Depending on the specific approach envisioned, some of
these strategies require actors to recognize AGI as a clear threshold in Al capabilities. Other strategies
do not.

Dan Hendrycks, Eric Schmidt, and Alexandr Wang have proposed a strategy of mutually assured Al
malfunction (MAIM), modeled on mutually assured destruction (MAD) with nuclear weapons.?* They
propose that Al-leading states, such as the United States and China, agree not to develop “destabilizing
Al projects,” such as a “Superintelligence Manhattan Project,” which could yield a strategic monopoly on
Al power but risk “omnicide” (human extinction) if humans lose control. They propose that states deter
others from racing to superintelligence by threatening sabotage, cyberattacks, or kinetic strikes on data
centers. They argue that, much like nuclear deterrence, states could find an uneasy but stable regime
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where Al is used to bolster economic and even military power but are deterred from building dangerous
superintelligence.

A deterrence strategy hinges on key assumptions about what the transition to AGI or superintelligence
might look like, including that states agree that superintelligence is dangerous, that there is some clear
line between safe Al and dangerous Al, that states have enough visibility into each other’s Al projects to
know when an adversary is approaching that line, and that states practically have the ability to actually
sabotage one another’s projects. All, some, or none of these assumptions may turn out to be true.?®
Governments and Al labs may not see superintelligence as dangerous or may believe they can manage
the risks. Even if they take the risks seriously, they may not realize they have crossed some threshold
toward dangerous Al until it has already been crossed. A deterrence regime also assumes that
dangerous capabilities are identified during development such that project leaders can make an
informed decision about whether to proceed with deployment. In some cases, that may be true. Al labs
conduct pre-deployment testing to evaluate a wide range of dangerous capabilities, including cyber, bio,
and loss of control risks. Sometimes, however, capabilities are not fully understood until an Al system
has been deployed. Users may be more effective in eliciting better performance through clever prompts,
jailbreaks may circumvent safeguards, and tool use may amplify an Al system’s performance. A
deterrence strategy envisions AGI or superintelligence like nuclear weapons, a technology whose
development results in a discrete, verifiable shift in a state’s status from a non-nuclear to a nuclear
power.

Yet in practice, Al development may prove more continuous. Al development and deployment may look
more like the process of industrialization or digitization, unfolding over time to yield enormous
transformation but in a more continuous manner than a single event. Kapoor and Narayanan have
argued that “AGI is not a milestone.”? In their view, AGI has no capability threshold and will have no
immediate impact because adoption will take decades. Even while announcing “we are now in the AGI
era,” Brockman made a similar point about the fuzziness of the AGI threshold: “When we started
OpenAl, we kind of thought that there was going to be this well-defined moment that everyone would
recognize: ‘That’s AGI.” It hasn’t played out like that. It’s a much more gray, fuzzy thing.”?’

Some “pause” or moratorium strategies do not depend on the development of AGI or superintelligence
being a discrete event. In March 2023, shortly after the launch of ChatGPT and GPT-4, Yoshua Bengio,
Stuart Russell, and other prominent Al scientists called for a six-month “pause” on training more
powerful Al systems.? If companies did not agree to a voluntary pause, they proposed that governments
should step in and institute a moratorium. By pausing or even stopping Al development preemptively,
such an approach does not require knowing when a dangerous threshold to AGI or superintelligence
might be crossed. One problem with this preemptive approach, however, is that it would forgo many
beneficial uses of Al. Needless to say, Al labs did not pause their research. Al spending has massively
increased since 2023.%°

In 2025, Bengio, Russell, and Al pioneer Geoffrey Hinton called for a more targeted “prohibition on the
development of superintelligence” until it can be done safely.*® While such a strategy would permit Al
development up until that point, it runs into the same problem as a deterrence strategy. It raises the
difficult questions of what would constitute superintelligence, how to estimate such a threshold before
crossing it, or whether a clear threshold even exists.

More recently, calls to build at least the option to slow down or pause Al progress have resurfaced.
Anthropic published a blog post on recursive self-improvement in June 2026 that argued for the ability to
conduct a coordinated, verifiable pause on frontier Al development.®! In July 2026, more than 1,000
employees from frontier Al labs published an open letter calling for “technical and governance tools to
deliberately pace frontier-wide progress.”?
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Following a wave of incidents in which Al agents accessed the internet during testing and engaged in
unauthorizing hacking, calls for a pause or slowdown in Al progress escalated.® Altman stated in July
2026, “We may have to pace the rate of Al development to give ourselves enough time for society to
harden around some of these new capability levels.”* In August 2026, OpenAl stated it “temporarily
slowed the pace of scaling,” including a “two-week pause in reinforcement learning” training for its latest
models.*® Calls to “pace” Al development increased in September 2026, with Dario Amodei stating, “We
must slow the pace at which we improve the capabilities of Al models.”*® Altman, Elon Musk, and Demis
Hassabis chimed in with their support, at least in principle bringing on board leadership of all four of the
leading U.S. Al labs (Anthropic, OpenAl, xAl, and Google DeepMind).*

For an extended pause or deliberate pacing of Al progress to succeed, it is not enough for the leading Al
developers to say they wish to do so. They must follow through. Unfortunately, there are strong financial
incentives for companies to defect and race ahead of competitors, cutting corners on safety. Slowing or
pacing Al development to ensure Al is safe will be most effective if the companies at Al’s frontier
coordinate their actions. Yet the technical, legal, and policy tools necessary to coordinate a slowdown or
pause largely do not yet exist today.

Some strategies manage this dilemma by permitting Al development to continue but under the auspices
of a global governance regime.®® In 2023, OpenAl leaders Altman, Brockman, and llya Sutskever called
for an “international authority” like the International Atomic Energy Agency (IAEA) for nuclear energy to
conduct inspections and safety audits of superintelligence projects.*® UN Secretary General Antonio
Guterres has expressed support for such an idea.*® A paper published by the Oxford Martin Al
Governance Initiative proposed international governance via a global “standards, licensing, and liability
regime.”*' Researchers from the Machine Intelligence Research Institute have proposed the United
States and China lead an international agreement to halt Al development at certain compute thresholds,
verified by tracking and monitoring Al chip usage.*’ Similarly, in the Al 2040: Plan A scenario, China and
the United States agree to a pause on training, backed by inspections to verify compliance.*®
Other proposals would go further and concentrate development under a single international project.*
Wagar Zaidi and Dafoe have drawn lessons from the Baruch Plan, which was proposed at the dawn of
the atomic age to centralize global control over nuclear weapons.*® Gary Marcus, Bengio, Miles
Brundage and others have suggested the international physics project CERN as a model.*® Bostrom has
proposed a publicly traded multinational corporation, subject to some government regulation, as a
model for global governance (not dissimilar from the current trajectory).*” By allowing Al development to
continue under safeguards, these approaches don’t require actors to coordinate on a clear threshold at
which to halt Al progress. Instead, coordination is achieved through some form of global governance
that would monitor and regulate Al research safety.

Whether there is a clear moment in which AGI is seen to arrive is essential to some strategies. Yet Al
capabilities are currently uneven or “jagged,” with strong capabilities in some areas and middling
performance in others.*® As Al improves, this jaggedness could smooth out or it could persist, with an
ever-expanding set of tasks in which Al is superhuman and a shrinking but meaningful set of tasks in
which Al still falls short of human performance. Even if one assumes Al will continue to advance, there
are many possible trajectories for Al’s continued improvement, some of which may not have a clear
moment in which AGl is seen to arrive. Even while some claim AGlI is here today, the definition is
contested and could remain so for some time. If Al progress is more continuous or if capabilities
progress unevenly, there may not be a clear moment when leaders of companies or governments are
forced to make a critical decision.
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Takeoff

The speed with which AGI evolves to superintelligence is another important variable in many scenarios.*®
Some envision a “fast takeoff” in which recursive self-improvement allows AGI to advance to
superintelligence in weeks, days, or even hours. Other scenarios envision a “slow takeoff” in which the
transition to superintelligence takes years.*

The core driver of these differences is the extent to which Al itself accelerates Al research and
development.®' Al systems are already quite capable at coding. Computer programming is one of the
fields seeing the biggest disruption and productivity gains from Al. The research organization METR has
measured Al performance on software engineering tasks in comparison to how long it would take a
human to perform the equivalent task. They found that the length of tasks that Al systems can complete
is growing exponentially, doubling every seven months.>? There is even some evidence that the pace of
growth is speeding up and doubling every three months since 2024.%® As of April 2026, the top-
performing Al models could complete software tasks that take a human on the order of three hours.**
Researchers at Al labs are already using Al systems quite extensively to write code.>® Anthropic stated
that as of May 2026, more than 80 percent of its code was being authored by Claude.*® By September
2026, Anthropic stated Claude “leads” a quarter of its internal Al research and development, completing
tasks on its own under human supervision.®’

Al accelerating the pace of Al research and development could lead to compounding gains over time.
Some have envisioned a future in which humans are no longer needed for further Al progress. In a June
2026 blog post, Anthropic posited a future in which Al models are capable of “full recursive self-
improvement, and begin building their successors.”*® Anthropic co-founder Jack Clark has predicted
that an Al model could be capable enough to create its successor by the end of 2028.%° Amodei, the
CEO of Anthropic, argued in early 2026 that labs “may be only 1-2 years away from a point where the
current generation of Al autonomously builds the next.”®°

At present, Al progress is driven by improvements in computing power and algorithms. Al labs are using
exponentially growing amounts of computing power, or compute, enabled by improved chips and larger
data centers. Simultaneously, algorithmic progress allows researchers to use the hardware they have
more efficiently. Compute and algorithmic improvements can be combined into a single metric of
“effective compute,” measured relative to equivalent computing power at one point in time. The extent
to which Al can quicken the pace of improvements in hardware and algorithms, and the degree to which
those gains lead to accelerating returns on further Al progress, has major implications for the speed and
shape of any possible takeoff.

The timing, shape, and speed of an Al takeoff is a frequent topic of debate. Leopold Aschenbrenner
argued in his article “Situational Awareness” that the transition from AGI to superintelligence could
happen “very quickly, perhaps in less than one year.”®" Paul Christiano has argued that takeoff will be
relatively slow and continuous, unfolding over a period of time in which Al capabilities short of AGI have
already had a meaningful impact on the world.®> Peter Wildeford has argued that Al takeoff will be
“relatively slow and smooth” but that it has already begun.®

Several researchers have created formal models to better estimate how different factors could drive
takeoff speeds.® The Al 2027 authors created a quantitative model in which the takeoff from fully
automated Al software engineering to superintelligence occurs in little over a year. They estimate the
takeoff starting in late 2027.%°

Prominent voices in the Al policy space have argued that policymakers should take seriously the near-
term possibility of Al accelerating Al research. In early 2026, Georgetown University’s Center for Security
and Emerging Technology published a paper arguing that automating Al research was a “potential
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source of major strategic surprise” warranting “preparatory action now.”®® Ball has argued that
“automated Al research of some form or another will happen soon” and that policymakers should begin
preparing now.®’

The strategies available to manage the transition to superintelligence differ significantly based on
whether it unfolds over many years or a matter of months. On longer time horizons, institutions have
more time to adjust, to understand the strategic effects of Al, and to mitigate any potential harms. If Al
systems suddenly transition from not-very-good to superintelligent, however, then geopolitical shocks
could be severe. Governments and the general public would be caught unaware and unprepared, and Al
labs themselves may be surprised by the timing and speed of Al's progress.

In superintelligent Al scenarios that involve existential risk, takeoff is a frequent driver of the loss of
human control. In Al 2027, disaster strikes when a leading Al lab hands over future Al development to a
misaligned Al agent. Human oversight is effectively impossible as the Al agent operates at superhuman
speeds and its inner workings are opaque.®® Human extinction comes a few years later in the scenario,
but the point of no return was reached during takeoff.

The idea that Al’s role in automating Al research could become so significant that humans lose the
ability to effectively monitor what the Al system is doing may seem like something from science fiction,
but it is a concern that at least one Al lab is taking seriously. Anthropic released a report in February
2026 on “sabotage risk” from their model Claude Opus 4.6. They evaluated whether the model could
engage in systematic attempts to subvert human oversight such as through disabling monitoring
systems or subtly misrepresenting research. Anthropic assessed the risk as “very low but not
negligible.””® Al agents have, at times, attempted to hide from oversight. In a July 2026 incident in which
agents from OpenAl hacked the company Hugging Face, hundreds of agents attempted to tamper with
the transcripts that recorded their actions, and about 100 agents succeeded in doing so.”

Even if an Al model was not intentionally deceiving human overseers, the pace and scale of Al actions
could become so large as to make it challenging for humans to understand. During the Hugging Face
hack, 1,200 Al agents undergoing cybersecurity testing at OpenAl found a way to communicate with one
another, exchanging 70,000 messages and files; 700 agents subsequently attacked Hugging Face.
Independent researchers investigating the incident had to sort through 1.2 million files and 1,300
transcripts containing agent chains of thought.” Investigators noted that the “unprecedented scale and
complexity of this incident” meant they were forced to rely on Al tools to process the data, which
introduced its own challenges. The Al systems doing the analysis were “often unreliable and show poor
judgement,” could have subtle biases when interpreting data, and could itself be misleading
investigators.”

If Al does accelerate Al research, the geopolitical effects could be profound (even if they don’t include
human extinction). The extent of automation in Al research, its impact on Al engineers’ productivity, and
its effects on compute and algorithmic improvements are measurable. Monitoring these and related
metrics could give important advance indicators about whether, when, and how quickly a takeoff might
occur, if at all.™

Number of Actors

The number of geopolitical actors (companies, governments, public-private partnerships, or international
institutions) developing Al has a major impact on how scenarios unfold. Most scenarios consider a small
number of actors, perhaps one or two competing Al labs in the United States and sometimes China.”
Only a small number of actors are needed to create competitive dynamics that can lead to a race to AGI.
Only a handful of companies develop frontier Al today, yet the perception of a winner-take-all dynamic
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has led to massive investment, data center infrastructure construction, and a breakneck pace of
research. Geopolitical dynamics could be even more complicated if more actors have AGI.”

A few studies have explored scenarios in which Al capabilities are widely diffused. A RAND Corporation
study explored eight scenarios varying in how centralized or decentralized AGI development was and
who came out on top (the United States, China, the rest of the world, Al itself, or Al development was
halted).”” Some of the decentralized scenarios explored a very different space than is typical for many
AGI scenarios. In one, for example, “the world confronts a multiplicity of AGI systems deployed by many
state and nonstate actors.” This scenario assumes that states fail to control the proliferation of AGI.
Export controls are ineffective, model weights are stolen or open-sourced, and AGl is relatively
inexpensive, allowing many actors to access and use AGI. The result, the authors conclude, is “a highly
chaotic world.” A study by authors at the Centre for Future Generations similarly explored a wide range
of scenarios, with five main scenarios and 10 total possible end states.” In the “decentralised mayhem”
ending, widely proliferated open-source Al capabilities are used for cyberattacks and disinformation.”

The number of actors is especially important for AGI strategies that aim to govern Al development
through some cooperative mechanism: deterrence, centrally managed global development, a
moratorium, or some similar approach. Global coordination is much easier if the technology is limited to
a handful of companies and/or countries. In a world where dangerous Al technology only requires a
laptop and an internet connection, bottling it up is likely impossible.

While many AGI strategies feature non-proliferation as a component of their approach, it is not clear
whether a smaller number of actors or a larger number is, overall, more desirable.®® While there are risks
to having widely proliferated destructive capabilities, there are also risks to concentrating power in a
monopoly or oligopoly of powerful Al companies.®' Especially if alignment—getting an Al system to act
in a way consistent with human values —turns out to be challenging, having a small number of actors
puts all of humanity’s eggs into a few baskets. A multiplicity of Al systems might result in a more stable
and resilient ecosystem. It might be easier to counter malign Al systems, whether they are directed by
malicious people or Al itself, if there is a diversity of actors and a relatively level playing field among Al
capabilities.

First-Mover Advantage

Many scenarios assume that the first company or country to reach AGI would have a first-mover
advantage over others, even followers who are close behind. This has important implications for AGI
strategies. If true, then there are major advantages to racing ahead to AGI and potentially catastrophic
consequences for second place. Alternatively, some strategies take a “burn the lead” approach, building
up a sizeable lead in AGI development early so the leader can, if needed, spend more time and
resources on safety as they approach AGI, ensuring a safe transition to AGI and superintelligence.??
Aschenbrenner has argued that the United States should lead in AGI in order to achieve a military
advantage over China, “enforce safety norms on the rest of the world,” and retain the option to “cash in”
that lead on additional safety research if necessary.®®

One of the key arguments for the existence of a first-mover advantage is the idea of an intelligence
explosion. The argument is that the first to AGI would experience explosive growth in intelligence, and
even a few months’ lead over competitors would rapidly translate into a massive capability advantage
over others. Kokotajlo has argued that during an intelligence explosion “things are moving so quickly
that a six months’ lead is like a 15-150 year lead during the era of the Industrial Revolution.”®* Hendrycks
argues that an intelligence recursion “could condense a decade of Al development into a year.” If the
process is fast enough, “the outcome could be a strategic monopoly” with a first-mover advantage
persisting for years or even indefinitely.®
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Bostrom argues in his book Superintelligence that a first mover in Al could achieve a “decisive strategic
advantage,” allowing it to not only dominate rivals but lock in “complete world domination.” Bostrom
argues that whoever controls this Al—or perhaps the Al itself —could use this technological advantage to
“suppress competitors” and consolidate global control under a single world order.®

The idea that the first to cross a key threshold of intelligence could gain a decisive strategic advantage
over others, blocking would-be rivals, is a common theme of many AGI scenarios. In Yudkowsky and
Soares’ book, the leading Al system hacks competitor labs and sabotages their training runs, sows
discord among Al researchers, subtly dumbs down open-source models and plants backdoors in them,
introduces weaknesses in next-generation chips, and siphons money away from legitimate Al research.®
Al 2027 has a small twist: The top American and Chinese Al systems team up to take over the world.
Kokotajlo, one of Al 2027’s authors, has argued that even a “soft takeoff” of a lead ranging from four
months to three years, could lead to a decisive strategic advantage.® Kokotajlo has stated, “It’s not
guaranteed and perhaps still not probable, but at least it’s reasonably likely that the leading project will
be able to take over the world if it chooses to.”%

The argument for a decisive strategic advantage hinges on several assumptions: (1) that an intelligence
explosion occurs; (2) that it is fast enough to cause a leader to pull meaningfully ahead of competitors;
(8) that the leader is able to translate more advanced Al into some strategically relevant capabilities,
whether cyber, military, intelligence, information manipulation, or other; (4) that the capability advantage
is large enough that the actor can permanently disable competing projects before a competitor can
catch up to them; and (5) that an actor would choose to take such a bold move. (Bostrom outlines a
variety of reasons humans might be reluctant to take such a gamble but suggests an Al might.)*®
Moreover, the leader must do all of this quickly—in a matter of months in most scenarios —before
another competitor moves through an intelligence explosion and catches up to them.

Most scenarios skip over the conversion of a technological advantage into military power, yet history has
shown that this is perhaps the most important step in realizing the strategic value of new technologies.
Technology can play a valuable role in military power, but there is a sizeable literature and ample
historical examples demonstrating that technology alone rarely leads to military advantage.”’ New
technologies must be combined with new ways of warfighting, organizations, training, and doctrine to be
used effectively. While some of the mechanisms for sabotaging competitors, such as cyberattacks or
information operations, don’t involve physical military assets (although some scenarios do include kinetic
strikes), using these capabilities still requires converting an Al advantage into actual power.

Moreover, new technologies diffuse over time and are adopted by competitors.® First-mover
advantages can be strategically meaningful and can even upend the global balance of power, but they
don’t last forever. No technology in human history has ever conferred an enduring decisive strategic
advantage.

The current state of Al competition does not favor a significant first-mover strategic advantage, even
under conditions of an intelligence explosion. While only a handful of U.S. labs lead Al development, Al
diffuses extremely quickly. Leading Chinese labs are not far behind U.S. companies, and Al models are
open sourced in a matter of months.?® The time lag for military adoption, on the other hand, is measured
in years. No military in the world is successfully operating at Al’s frontier, quickly capitalizing on the
latest model and effectively using it for cyber, intelligence, or other operational advantages. Glacial
procurement processes, sclerotic bureaucracies, inflexible budgets, turf battles, and a general wariness
among military operators to changing their way of fighting all combine to make militaries move slowly on
any new technology, including Al. While the race among Al labs might be for development, among the
world’s leading military powers it’s a race for Al adoption.

Center for a Center for a New American Security
New American 1701 Pennsylvania Ave NW, Suite 700, Washington, DC 20006
Security T: 202.457.9400 | F: 202.457.9401 | CNAS.org | @CNASdc



14
The AGI Moment: Strategies and Recommendations for an Uncertain Future

It is possible to envision futures where some of the necessary conditions are in place for rapidly
converting a technological advantage in Al to military power and a nation using that power to knee-cap
competitors. If military and intelligence organizations had regular access to frontier Al models, perhaps
even before public deployment; if they were effectively using Al for cyber, intelligence, or information
operations; if sabotaging competing Al projects was already regularly under way; and if these sabotage
operations were effective, then it’s possible to envision a scenario in which one nation might be able to
translate a short-term lead in Al into a first-mover advantage. But it’s hard to see how such a lead could
be enduring when, at present, Al breakthroughs diffuse quickly and models become open-sourced.

Without these conditions in place, Al scenarios that lead to a decisive strategic advantage require many
assumptions beyond simply an intelligence explosion that causes the leading Al project to outstrip
competitors. In Yudkowsky and Soares’ book, for example, the Al itself turns on its human controllers,
copies itself onto the open internet, amasses resources, improves itself, and successfully sabotages
competitor projects to permanently halt their development, all while avoiding detection from humans.

Al’'s Impact on the World

Swarms of rogue Al agents breaking out of containers, secretly colluding, hacking, and acquiring
compute infrastructure are no longer science fiction. It’s already happened. In a separate incident from
the Hugging Face hack, Al agents attacked OpenAl’s internal networks and gained “full administrator
access to a research cluster.”®* Ajeya Cotra described the Hugging Face hack as “more than 50% of the
way to full-blown Al takeover, routing through first taking over the Al company itself.” Cotra argued in
August 2026 that within six months, Al agents could be capable of establishing a “rogue deployment”
within an Al company. Rogue agents with a “covert, persistent” deployment within the company’s
infrastructure could then pull future agents into the swarm, compromise monitoring infrastructure, and
slowly take over the company from within.%

Yet there is a big gap between taking over a research cluster, or even a leading Al company, and seizing
control over all human civilization. “Al takeover” scenarios have a unique problem they must address:
how? Assuming a superintelligent Al succeeds in halting progress by its competitors, how does it
consolidate control over all human civilization? In scenarios that entail human extinction, how does it kill
“literally everyone on Earth,” in Yudkowsky’s words?%

If human institutions—companies, governments, militaries, nations—are using Al to achieve a strategic
advantage over rivals, presumably Al merely allows them to do what they are already doing but better.
But in scenarios in which an Al system itself takes over, mechanisms are needed for the Al to exert its

influence on the world.

A great deal of human society is digitally connected today, and many scenarios assume that even more
will be in the future. In Al 2027, a misaligned superintelligence first manipulates the company that owns it
by subverting its monitoring systems and fooling the humans that are nominally in control. By deploying
useful Al agents and video chat apps, it gains data on what is occurring in the world and trust from
human users, including senior government officials. It manipulates the government and industry into
creating special economic zones for automated factories that churn out robots and weapons. In
Yudkowsky and Soares’ book, a superintelligent Al hacks computers, blackmails humans, steals
cryptocurrency, rents GPUs, manipulates social media algorithms to spread its messaging, and
overwrites the weights of other Al model instances. A version of the Al model is made available to the
general public, giving the Al widespread data and an avenue in which to subtly manipulate people.

Large language models are already widely available to the general public, and Al agents will have the
ability to take actions on computers and the internet. In order to be useful, Al agents will need a variety
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of means of interacting with and affecting the digital world. At least at present, however, these effects
are mediated through humans and existing digital infrastructure.

In order to have meaningful effects in the physical world without the need for humans, new technology is
needed. In Al 2027, a new robot economy fills “the prairies and icecaps with factories and solar panels.”
As the Al-driven manufacturing explosion expands, humans are in the way. The superintelligence in Al
2027 wipes out humans with “a dozen quiet-spreading biological weapons in major cities,” then triggers
them with a chemical spray, killing most of humanity “within hours.”®” In Yudkowsky and Soares’ book,
the malign Al agent kills everyone with a virus that causes cancer, leading the human population to
slowly dwindle while robots roll off the factory line.”®

Al takeover scenarios frequently hinge on new technological breakthroughs in robotics, automation, and
synthetic biology. These are explained by the superintelligence being so far advanced that anything is
possible. Yudkowsky has compared the situation to that of playing chess against an incredibly advanced
Al chess engine. We might not know what moves the chess engine would use to beat a human at chess,
but we know it will win.*® Similarly, we might not know what moves a superintelligent Al system will use
to outmaneuver humans, but Yudkowsky argues its victory is assured.

But a chess engine must still play by the rules. It can’t reach across the board and punch the opposing
player. Even a superintelligent Al system must obey the laws of physics. Al takeover scenarios often
assume that intelligence can overcome any limitation. They invert Arthur C. Clarke’s quote, “Any
sufficiently advanced technology is indistinguishable from magic,”'® and treat sufficiently advanced Al
as equivalent to magic. Al will undoubtedly power more capable robotics, automation, synthetic biology,
cybersecurity, information operations, and other means of influencing the world. But the speed and
scale of those effects are important assumptions in Al takeover scenarios.

Alignment

Whether a sufficiently advanced Al system can be controlled at all is a crucial variable that drives
different strategies. Some strategies assume AGI is safe and controllable. Others assume that aligning Al
with human preferences is possible but requires a focus on safety. And still other strategies assume
alignment is impossible.

If AGI or superintelligence is safe and alignment is straightforward, then there is little risk to racing to AGI
and potentially massive downsides to second place. The U.S.-China Economic and Security Review
Commission recommended in 2024 that “Congress establish and fund a Manhattan Project-like program
dedicated to racing to and acquiring an Artificial General Intelligence (AGI) capability.”'®" If AGI were
unsafe, however, this is not a good strategy.

Many strategies assume that safe AGl is possible but that it requires diligent, focused attention and
effort.'® Strategies that entail global cooperation on safety inspections (IAEA for Al), deterrence to avoid
a destabilizing arms race (MAIM), or consolidating global control over Al (Baruch Plan, CERN for Al) are
designed to avoid racing dynamics that could lead to a race to the bottom on safety.

Still other strategies assume that there is no assured safe path to superintelligence and that building
superintelligent Al risks human extinction, at least with the current state of Al science. This is the core
assumption behind arguments for a global moratorium or a halt on progress toward superintelligence.
Under these strategies, safe superintelligence is not possible, and the only solution is to find a way to
cooperate so no one builds a superintelligence.'®
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Threat Model

Relatedly, strategies differ in what threat they treat as the dominant problem they are trying to solve.
Possible threats include:

e Al takeover and human extinction

e racing among Al labs or nation-states to superintelligence, causing them to de-emphasize safety
(risking a dangerous superintelligence)

o falling behind a strategic competitor, such as China

e Al enabling a small group of people to seize power'*

o attacks from Al-empowered non-state actors, such as using Al-enabled biological weapons

e excessive caution that forgoes beneficial uses of Al

A strategy’s recommended actions, such as racing, global coordination, or a moratorium, differ
depending on what is perceived to be the dominant threat. And what threat is perceived to be most
important is often downstream of how a scenario’s writers envision AGI might unfold.

As a practical matter, given the high degree of uncertainty about how Al might develop, many strategies
have hedging approaches that build in optionality, such as improving transparency, increasing
government situational awareness, governing compute, slowing proliferation, or building up institutions
for global cooperation. Optimizing for some threats over others requires tradeoffs, however. For
example, racing to build superintelligence ahead of competitors is, at best, in tension with a view that
superintelligence is inherently unsafe and could lead to human extinction.

Compute

Computing hardware in the form of chips and data centers is central to many Al strategies. Exponential
trends in compute are a driver of Al progress today, and many strategies assume this continues in the
future, enabling more advanced Al. Computing hardware is also a lever for governing Al in many
strategies. Non-proliferation regimes and treaty verification hinge on controlling compute or verifying
how it is used.'® One method of deterrence in some strategies is the threat of kinetic strikes on data
centers.

There are two trends today linking Al capabilities to computing hardware. One is improved Al
performance with larger amounts of compute for training and inference. The other is algorithmic
improvements that enable the same amount of Al performance for less compute over time. Combined,
these trends mean that, at present, the most advanced systems at Al’s frontier use ever greater amounts
of compute. Very quickly, however, the amount of compute needed for any given level of capabilities
falls exponentially. If these trends hold, compute could be an effective method of governing the frontier
of Al development, but within a few years Al capabilities would require far less compute and may
proliferate.

The aggregate amount of compute that an actor has access to, however, could affect their ability to
deploy capable Al at scale. Aggregate compute could be considered roughly analogous to
manufacturing capacity during the industrial revolution. Compute is needed for deploying highly capable
models at scale in two ways. First, scaling usage of an Al system requires larger amounts of compute. A
malicious cyber actor could use an open-source model to aid in planning and conducting a cyberattack,
but conducting thousands of cyberattacks requires more compute. Restricting compute could limit the
capacity of malicious actors and the number of targets they could attack. Second, more compute used
at run-time for inference unlocks greater capability out of the same model. Allowing the model to use
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more compute to execute a request (anthropomorphically, allowing the model to “think” longer) leads to
greater capability. Increasing the amount of compute that frontier models use for cyber tasks, for
example, improves their success rate and their ability to solve harder tasks.'®® Mechanisms that make it
more difficult for adversary nations or malicious actors to access large amounts of compute, such as
chip export controls, know-your-customer regulations on cloud compute, or cracking down on chip
smuggling, could have a meaningful impact on restricting their ability to use capable Al at scale.

Because of the centrality of compute, how the Al chip ecosystem evolves could significantly affect the
future of Al power. Today there is a single ecosystem for supplying advanced Al chips. The most
advanced chips are manufactured in Taiwan and depend on equipment, tools, and software from Japan,
the Netherlands, and the United States, making the supply chain susceptible to export controls. The
U.S. government has already placed export controls on some Al chips to China, and some strategies
would use additional export controls to shape the global supply of compute. (For example, the Al chip
“diffusion rule” launched in the waning days of the Biden administration would have taken this
approach.'”’)

U.S. control over Al chips may not be viable indefinitely, however. China is actively working to accelerate
indigenous chip production. There are steep hurdles to China building a separate chip supply chain
outside U.S. control. Chip fabrication technology is highly specialized and complex. For AGI strategies
that would be implemented in the relatively near term (5-10 years), a U.S.-dominated supply chain is
likely to be a reasonable assumption. Over longer time horizons (10-plus years), however, this
assumption may no longer hold. Actions taken today by key countries—the United States, China, the
Netherlands, and Japan—could make a separate Chinese chip ecosystem more or less likely in the
future.®®

Conclusion and Recommendations
E—

While there are a wide range of strategies that have been proposed for AGlI, from racing to AGl to a
global moratorium, many of these strategies hinge on a set of core assumptions: a clear moment at
which AGI or superintelligence arrives, a small number of actors at Al's frontier, an intelligence
explosion, a significant first-mover advantage, and the rapid conversion of intelligence to strategically
relevant capabilities. These assumptions could turn out to be true. Some of them are speculative, like an
intelligence explosion. Others, like a discontinuous break in Al performance or the rapid conversion to
strategically relevant capabilities, run counter to current trends. An exploration of these scenarios and
assumptions suggests there is a wider space of possible futures that is largely underexplored in the
existing set of AGI strategies. Relatively few studies explore scenarios in which the rapid proliferation of
Al capabilities leads to a multiplicity of actors possessing highly capable AlL'® Yet today, Al capabilities
proliferate extremely rapidly. Open-source tools and experiments from creators could create new threat
vectors. Governing only leading Al labs may not be sufficient to guard against Al risks.

If current trends hold, the future would be a brief window in which a handful of leading labs have an
oligopoly on highly capable Al, but capabilities proliferate quickly. Al diffuses faster than adoption, and
the geopolitical competition over powerful Al is more about finding ways to use Al for economic, military,
or other advantages rather than privileged access to the most cutting-edge model. Compute
infrastructure could be a major determinant of who is able to deploy Al at scale, however.

Additional work on scenarios that are relatively underexplored at present could help more fully flesh out
the space of possible futures. These include scenarios in which:
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AGI rapidly proliferates and a large number of actors have access to AGlI, including potentially
powerful open-source capabilities, making global governance over AGI extremely challenging.

Al diffusion occurs faster than first-movers can convert an early lead into military, intelligence,
cyber, or information power. How countries, companies, and governments adopt Al is a greater
determinant of geopolitical and economic power than who develops Al first.

AGI and superintelligence occur, but the scenario grapples seriously with realistic physical
constraints on new technologies, such as robotics, synthetic biology, cyber operations, and
information control. Superintelligence does not equal omnipotence. Superintelligent Al systems
exist within the messy constraints of physical, political, and economic realities.

AGI and superintelligence are developed—perhaps in the near term—but in a continuous
process over time without a clear threshold in performance. Al capabilities continue to rapidly
improve but in a “jagged” manner. Whether Al has surpassed human-level abilities remains
contentious, although increasingly irrelevant as Al unleashes transformative impacts on society.

More broadly, AGI and superintelligence are developed and have sweeping impacts on society
but in a manner that is not entirely divorced from historical patterns of prior revolutionary
technologies. Lessons from past disruptive technologies are relevant and treated as realistic
factors that influence how Al impacts society.

These and other scenarios—including perhaps ones far stranger than those outlined in this paper—are
possible. More scenario exercises, including more diverse scenarios from a wider array of experts from
different disciplines, along with arguments critiquing them and their assumptions, are valuable
exercises."'® More of them would be valuable.

But we can do better than speculation.

Several of the variables that have major implications on the shape of Al’s future and the viability of

different strategies can be measured. These include:

A1

the pace of Al research and development

trends in compute, algorithmic efficiency, and effective compute

the degree of automation of Al research and development

how compute is distributed globally

dual-use capabilities, such as in cybersecurity or synthetic biology

capabilities that could contribute to a loss of control, such as self-exfiltration, self-modification,
accessing compute, manipulating people, making money fully independently, etc.

the degree of alignment or misalignment in leading models

Some of these variables have potential levers that companies or governments could use to influence the
shape of the future, including:

investments in Al safety and alignment

the pace of automated Al research

government regulations on safety

how transparent labs are about their capabilities
the degree of openness in Al research
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e how compute is distributed globally and under what conditions
e perceptions and attitudes toward safety, cooperation, and competition

Governments, private industry, and civil society should take greater advantage of these opportunities to
(1) measure variables that could help understand which future we may be headed toward and (2) shape
the factors that could influence which future we end up in. Compute appears to be an especially
powerful lever to shape the future distribution of Al power. Even if models proliferate quickly, actors will
need large amounts of compute to use capable Al at scale. Thoughtful U.S. and allied policies on export
controls on semiconductor manufacturing equipment and Al chips, know-your-customer regulations on
cloud compute, and steps to crack down on chip smuggling, could have a major impact on shaping Al
adoption and global power.

More generally, the uncertainty surrounding Al’s future should lead policymakers to evaluate current
actions based on what options various steps would open or foreclose in the future. Policymakers should
pursue actions that increase their visibility into how Al is unfolding, such as increasing transparency from
Al labs and bolstering independent, third-party evaluations of Al models for security risks. And they
should take actions that build in optionality to increase governance over powerful Al if it is needed, such
as retaining the bulk of global compute infrastructure in the United States or close allies. Scenario
planning is ultimately only a useful exercise if it delivers insights that change our behavior today to drive
toward a more positive future.

The literature on how advanced Al might unfold and its potential effects on geopolitics is nascent. The
national security community regularly explores extreme scenarios, including major war and even nuclear
war—as it should. We should similarly be willing to explore Al scenarios that seem unfamiliar, even
strange or outlandish, to help understand the contours of possible futures ahead. The future may be
quite ordinary and uninteresting, or it may be even weirder than any of the scenarios that people have
yet imagined. But the act of planning will help us be better prepared for whatever comes.
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