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Abstract
Anticipating and steering the societal impacts of frontier artificial intelligence (AI) systems 

demands a kind of speculation that often faces both moral and epistemic objections. For 

example, some contend that “anticipatory AI ethics” amplifies AI hype and draws attention 

away from present-day harms or that it rests on dubious technological determinism and 

shaky, predictably false predictions. In response, this essay defends an approach to antici-

patory ethics grounded in epistemic humility and a clearly defined technological horizon: the 
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range of possible worlds that can be reasonably well-understood given what we know now 

about AI and the social structures into which it will be deployed. It then raises a crucial ques-

tion: Are genuinely transformative AI systems within or beyond this horizon?

Introduction
Arti!cial intelligence (AI) is driving rapid societal transformation. Recent experience has 
starkly demonstrated that merely reacting to technological change—whether from AI or 
from digital innovation more broadly—is insu"cient. We urgently need to proactively fore-
stall rather than just respond to technological impacts.1 Yet this pre-emptive approach pos-
es genuine challenges. This essay describes and defends a particular conception of “antic-
ipatory ethics” (Johnson, 2011), which seeks to identify ethical issues raised by emerging 
technologies ex ante, using that insight to actively shape those technologies for the better.

I will !rst consider the main objections to anticipatory ethics in the context of AI. I will 
then present an approach that should avoid the objections, at least when applied within 
what I will describe as the “technological horizon”—roughly, the set of possible worlds we 
can reliably envision based on projecting forward from our current technological capabili-
ties and institutional frameworks. I will close by considering whether this opens or closes 
the door to applying methods of anticipatory ethics to radically transformative AI.

What Is Wrong with Anticipatory Ethics?
Looking to technology’s future has a long history that includes other branching paths—
such as “speculative ethics.”2 As long as ethicists have had their eyes on what is next, they 
have been upbraided with similar shortcomings.3 Some objections are essentially moral 
arguments against engaging in anticipatory ethics. Other objections are epistemic. 

The moral arguments against anticipatory ethics are sometimes vituperative. For example, 
anticipating the societal impacts of powerful new AI systems involves conditioning on 
the claim that they are both powerful now and likely to soon become even more so. This 
means expressing at least some agreement on AI capabilities with the people most sub-
stantially materially invested in convincing the world about AI’s radical promise. Doing 
so presents a danger—indeed, according to some, constitutes a realized wrong—of lending 
credence to irresponsible marketing hype.4 Nor is this speci!c to AI—in the 2000s, ethicists 
of technology raised a similar complaint against anticipatory ethics as applied not to com-
puting but to nanotechnology.5

Perhaps because they are alive to this moral critique of their research practices, some 
scholars engaged in anticipatory ethics overcompensate. How could they be making com-
mon cause with the AI boosters if their forecasts are apocalyptic? Hyperbolic critique of 
new technologies is not con!ned to anticipatory ethics. Criticism of current technologies 
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o#en strays into what Vinsel (2021) calls “CritiHype.”6 But, at least for AI, there has been 
a recent tendency for anticipatory ethics to become associated with narrow attention on 
the worst possible outcomes to which AI advances might lead.7 This narrow focus grounds 
two substantive criticisms. First, anticipatory ethicists are focusing on hypothetical future 
downsides at the expense of attending to current harms (again, the same things were said 
during the last major anticipatory ethics debates that focused on nanotechnology two 
decades ago).8 Second, by focusing only on the worst possible outcomes from AI, ethicists 
are failing to o$er any guidance for the much more likely worlds in which those extreme 
outcomes are avoided, but society is still irreversibly changed (Lazar and Nelson, 2023; for 
a similar concern in the bioethics case, see Carter et al., 2009). 

Moral critiques of competing research agendas sometimes feel ideological and over-
wrought (pluralists are disinclined to tell others what to research or talk about). But there 
are more tempered epistemic objections to anticipatory ethics as well. The most compel-
ling highlights its tendency to slip into technological determinism, especially the view that 
one can reliably predict the all-things-considered outcomes of some new technology just 
by considering its internal properties (Mumford, 1964; Winner, 1980). This disregards not 
only the many di$erent sociotechnical systems with which any newly developed technol-
ogy must interact but also the varied and unpredictable ways in which humans inevitably 
repurpose and redirect new technologies.9 

Much of the theory of existential risk (x-risk) from AI—a canonical form of anticipatory eth-
ics—is explicitly deterministic in this sense. For some in this camp, we do not need to know 
anything about the world into which superintelligent AI will be deployed to know that, 
absent some profound discovery between now and then, it will end human life on Earth. At 
a more prosaic level, but still in a similar way, the advent of capable large language mod-
els (LLMs) led some to prematurely project that synthetic content would singlehandedly 
destroy democratic institutions (Kreps and Kriner, 2023; for a sober analysis of generative 
AI’s impact on 2024’s “year of democracy,” see Simon et al., 2024). Going further back, 
early predictions of the impact of the internet and algorithmic recommendation on politi-
cal discourse imagined a world in which just because technology could conceivably trap us 
in echo chambers and !lter bubbles, it would unavoidably do so (Sunstein, 2001; Pariser, 
2011). Things have turned out to be much more complicated than that (Bruns, 2019). Sim-
ilarly, alarmed by the disturbing potential of micro-targeted advertising and algorithmic 
recommendation, Zubo$ (2020) fantasized that we were all to become marionettes on 
strings, in the control of tech Geppettos. Again, this gave too much credence to the claims 
of those selling ads and not enough to the research showing that microtargeted advertising 
has modest, if any, e$ects (Hwang, 2020; Benn and Lazar, 2021).

Of course, the most obvious epistemic shortcoming of anticipatory ethics is simply that it 
takes the future as its object. It is hard to say actionable, well-grounded, falsi!able things 
about the future outside of either very broad macro trends or else narrowly quanti!able do-
mains (and even in those, success is limited). It is harder still to !nd a futurist who holds 
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himself accountable for his past predictions; ironically, futurism rarely stands the test of 
time. Our ability to predict complex social phenomena is, on the whole, not great. 

The Necessity of Anticipatory Ethics for AI
In the face of these limitations, why not just abandon anticipatory ethics or else leave it 
to the bloggers? The answer is obvious. If new technologies are likely to cause signi!cant 
societal harm before we can develop adequate post hoc measures to remedy those harms, 
then we need to design those technologies to mitigate those risks. Anticipatory ethics 
guides that process. We cannot really escape it. The real question, then, is can we do it 
better? 

Examples abound, but consider one instructive case. Today, it is widely recognized that 
carelessly applying machine learning (ML) to decision-making risks discriminating against 
disadvantaged minorities. Yet, the scale of actual harms resulting from discriminatory ML 
algorithms has so far been less severe than someone familiar with the literature on dis-
criminatory AI might reasonably have feared.10 These two claims might initially appear in 
tension: One could mistakenly conclude that concerns about discriminatory AI were over-
blown, given the comparatively modest realized societal harms. But this would overlook 
the crucial role played by researchers engaging in anticipatory ethics, who demonstrated 
clearly and proactively that, if deployed without care, ML decision-making models would 
exhibit predictable biases. By explicitly exposing these risks, proposing e$ective mitiga-
tion methods, and advocating against deploying irreparably biased systems, anticipatory 
ethics scholars meaningfully reduced the scale of potential harms. In short, discriminato-
ry impacts from ML have been reined in precisely because AI ethics researchers anticipat-
ed these harms and intervened ex ante (or at least early).11

Anticipatory ethics is especially indicated in problem domains that have these features: 
(1) Rapid technological progress is underway; (2) The gap between fundamental research 
discoveries and society-wide deployment could be small; (3) The variance between the 
possible outcomes (how bad or how good they can get) is high; and (4) There are levers 
with which we could in%uence those outcomes ex ante. 

The current state of AI clearly meets condition (1). In mid-2022, it was common to describe 
progress in AI as a patchwork of areas of extremely narrow and brittle superhuman com-
petence. A model could learn to beat any human at chess or go but would not be able to 
pick up a new game without !rst playing itself millions of times, and if you just change 
the board or the rules subtly, it would entirely fail to adapt. Many thought true linguistic 
competence—or expertise in the visual arts, music, the spoken word, or broad common 
sense and ethical judgment—would be arti!cial general intelligence (AGI)-complete (that 
is, would require AGI to be robustly performed).12 Yet, we now have incredibly capable 
general-purpose models that can not only generate almost any content a talented human 
could generate but are progressively more capable of acting in practically rational ways in 
arbitrary domains. We are on a path towards AI with human-like breadth in competence, 
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paired with discrete capabilities that are, in many respects, very clearly superhuman. At 
this time, it is hard to con!dently place any upper bound on the level of capabilities that 
will be realized within the present paradigm.

Prior to the advent of reasoning models, and the associated use of reinforcement learning 
to teach LLMs how to use additional tokens at inference time to resolve hard problems, 
I think one could plausibly argue that autoregressive LLMs, in principle, had an upper 
bound to their potential, due at least to two facts: their inability to allocate compute dif-
ferentially to parts of their response conditioned on the importance of that part of the 
response; and their path-dependent nature. An LLM applies the same amount of compute 
to every token that it generates: If it faces a branching path where one token leads it to 
one conclusion, another to the opposite, it does not “think” about that token more than 
it “thinks” about whether to use a de!nite or inde!nite article. But rational thought does 
require one to allocate computation in proportion to the di"culty or importance of a prob-
lem. This weakness of LLMs is compounded by their autoregressive nature, which means 
that they always condition on the last token that they generate, so they are not, by default, 
prone to reevaluate a line of reasoning if it leads to a dead end. Instead, they just make the 
best of it, given that they have to condition on it. Reasoning models that can spend more 
tokens at test time are, despite still being autoregressive LLMs, much less constrained in 
these ways. They can backtrack and revisit a key branching moment in their reasoning and 
choose di$erently. This means both that they are not so path-dependent and that they can 
allocate computation more closely in proportion to a problem’s di"culty and importance. 
It does not mean we should expect this method to provide unbounded, undiminishing 
returns. But it does substantially mitigate two in-principle obstacles to fundamental prog-
ress.

Condition 2 is contentious. As Narayanan and Kapoor (2025) note, frontier research and 
development of any given technology o#en takes time to translate into realized products 
and services. If that is true with AI, then we potentially have more room for a “wait and 
see” posture. However, general economic inertia aside, current AI systems admit to a 
much narrower gap between discovery and deployment than most previous technologies. 
Every sector of society depends on computational systems owned or controlled by com-
panies that are either conducting or at least !nancing frontier AI research. New AI models 
are structurally compatible with many of these so#ware systems. Deployment to billions of 
people all around the world requires no more than an over-the-air update. See, for exam-
ple, Microso#’s deployment of new OpenAI models in CoPilot, Amazon’s upgrade of Alexa 
to Alexa+ using Anthropic’s Claude model (as well as their own Nova models), or indeed 
OpenAI’s own 400,000,000 monthly active users (and growing) (Washenko, 2025; Lee, 
2025; Reuters, 2025). Or go back further to the early days of digital platform companies—
while Page and Brin’s PhD research on PageRank took around !ve years to reach hundreds 
of millions of users, by 2010, breakthroughs in research to predict click-through rates 
could go from presentation at ICML to deployment to 700,000,000 Facebook users within 
just months (Hao, 2021). Meanwhile, an army of start-ups has built LLM-based so#ware 
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predicated on the underlying models achieving a particular level of performance in the 
future. When su"ciently capable and e"cient models are developed, there will be vessels 
waiting to carry them directly to market across many di$erent industries. Undoubtedly, 
some forms of di$usion will be laggy, but there is likely to be a “jagged frontier” in which, 
in some areas, very powerful AI systems might be deployed overnight. This gives reason to 
favor more anticipatory approaches. 

Condition 3 is clearly met. While the concerns of AI x-risk catastrophists might seem over-
blown to some, it is indeed hard to overstate the scale of the possible societal impacts of 
AI systems, even clearly within the current technological horizon. Even relatively prosaic 
AI could put us on a path to increase the rate of global growth by an order of magnitude 
(Erdil and Besiroglu, 2023). It could induce radical transformations in how (and whether) 
we work (Susskind, 2020). It could decisively change the balance between cyberattack and 
defense, rendering networked systems intrinsically insecure (Guven, 2024). 

On a less prosaic level, from the !rst recorded civilizations to the present day, humankind 
has always aspired to invest dumb matter with spirit and agency—from the golems of Jew-
ish lore to the alchemists’ homunculi, from Frankenstein’s monster to the original animat-
ing impulse of the invention of computing: to create a machine that could think (Turing, 
1950; Goodman, 2023). In the 5,000 years of recorded human history, we happen to be alive 
at the moment when at least one realization of that deeply ingrained human dream is, for 
better or worse, actually potentially within reach—even according to many skeptics.13 The 
stakes are high. 

Lastly, there are indeed levers that we can pull to secure better outcomes, perhaps unique-
ly so. Consider, by contrast, taking the anticipatory ethics approach to nanotechnologies, 
human cloning, or medicine. As ethicists, we have a pretty nominal ability to actually 
shape the outcomes of those endeavors for the better. We can inform judgments about 
whether to permit the scientists to proceed or about the costs and bene!ts of some pro-
spective intervention. However, we typically cannot intervene directly in the process of 
cloning, or calibrate the side e$ects of the new treatment such that they better serve hu-
man values. By contrast, the design of advanced AI does give us explicit opportunities to 
shape its societal impacts by shaping AI systems themselves.14 For example, those who 
release the !rst really capable AI agents will use various design measures to ensure that, 
when deployed, they are at least to some degree secure, safe, and trustworthy (or some 
similar set of evaluative terms). How they use those measures is determined by their ex-
pectations of the societal impacts their agents might have. Anticipatory ethics is not only 
a cudgel with which to hold the companies careering into the future to account; it can also 
provide a roadmap or blueprint to avoid the worst consequences that it has foretold. 

Importantly, this is not just about ethicists being deeply involved in the design of more 
capable AI systems to ensure, for example, that they are aligned with human values. We 
are now building highly capable general-purpose AI systems. They can, in principle, be 
put to any use. But they will be used only for purposes that we have the imagination to 
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task them with. A crucial role for anticipatory ethics, now, is to in%uence what kinds of 
products and infrastructure we build with and for powerful AI systems (Lazar et al., 2024; 
Chan et al., 2025; Kapoor et al., 2025). This is an uncomfortable position for especially ac-
ademic researchers to be in—our default mode is critique and identi!cation of risks. Even 
more speculative anticipatory ethics will o#en receive a pass through peer review when it 
con!nes itself to calling out the downsides of some new technology. It would be unusual 
to say, “Unless you build it, and it indeed has those downsides, your claims lack epistemic 
warrant.” The same is not true for work that invokes the moral imagination to conceive of 
new uses for highly capable AI systems. We should shake this bias.

Anticipatory Ethics Within the Technological Horizon
Progress in AI seems to demand anticipatory AI ethics. But, as argued above, this involves 
both moral and epistemic risks: fanning hype, being hyperbolically critical, spreading too 
thinly and misguidedly the zero-sum resource of attention, spurious technological deter-
minism, and bad predictions. Let us tackle the epistemic risks !rst before checking wheth-
er epistemically responsible anticipatory ethics avoids moral objections, too. 

Step 1: Anticipatory ethics need not tra"c in unconditional all-things-considered pre-
dictions. These are what you get from pointy-hatted ladies rhyming around a cauldron. 
Philosophers of AI without the gi# of the eye are as unlikely as other mortals to divine 
comprehensive pictures of how the world will go, all things considered, under AI (those 
who have the eye should get out of philosophy and into !nance). While there are ways to 
draw on foresight studies, prediction markets, and other resources to try to capture some 
of the Weird Sisters’ magic, we can also usefully adopt a more epistemically conservative 
approach—especially if we stay within the technological horizon.15 

The technological horizon for AI marks the boundary of possible worlds that we can rea-
sonably understand based on what we know now about AI systems and about our current 
social, political, and economic structures. Both of these constraints are important. If we do 
not hold relatively !xed the environment into which these systems will be deployed, then 
we radically increase our uncertainty: Instead of just having to forecast AI capabilities, we 
have to conjure up a whole ecosystem and how AI would impact that. Equally, if we just 
imagine purely hypothetical future AI systems, then the spectrum of possibilities explodes 
with few rules to constrain our speculation. Still, more importantly, we have no levers to 
intervene in purely hypothetical systems (short of shutting down all AI research). If we fo-
cus instead on systems that are plausible extensions of those we can work with today, then 
we have realistic research pathways by which to intervene and steer those systems.

With this in place, we can then engage in constrained analysis: instead of asking, “What 
will the impacts of these systems be?” we identify particular features of those systems 
that, given deployment in that environment, are likely to increase the probability of neg-
ative or positive outcomes. These discrete hazards and opportunities could be described, 
in terms of Science and Technology Studies, as a!ordances—properties of the system that 
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make certain outcomes more or less likely without necessitating them (Davis, 2020).

Take language model agents (LMAs) for example.16 These are AI systems capable of un-
dertaking complex tasks without direct human supervision, in which LLMs provide the 
essential cognitive resources. There are many possible futures for LMAs. They might stall 
out for years, unable to surmount the “capability-reliability gap” (that is, while it might be 
possible to create impressive demos of LMAs performing complex tasks, we might !nd that 
getting production-level LMAs to reliably perform those tasks in practice is much harder).17 
Or we might soon wind up with widespread LMAs that can e$ectively use a computer to 
perform more or less all the same tasks that a competent human user could perform. Or 
LMAs might blow past the human baseline in every dimension. These are all open futures, 
and one can make a case for almost any distribution of probabilities among them; nor are 
they jointly exhaustive of the possibilities. The interesting question is not just which is 
more likely, but what would the societal impacts of each of these scenarios be. Given that 
all are based on plausible extensions of our existing technologies—they are within the 
technological horizon—we have plenty to go on in making these projections. 

Of course, understanding the technology alone is not enough. We must also adopt a rea-
sonable model of the world into which that system will be deployed. This approach allows 
us also to attend to the broader structural forces that will shape (and in turn be shaped by) 
its deployment and adoption. The societal impacts of any technology are a function not 
just of the tech itself but of the environment into which it is injected (including the people 
within it) (Winner, 1980). Existing regulatory frameworks, political alignments, economic 
incentives, cultural norms, and practices all contribute. Anticipatory ethics should individ-
uate the features of some assumed technological advance—the properties of that technol-
ogy that are likely to be causally e$ective—and identify those that are, given the environ-
ment into which the system is deployed, likely to be more societally bene!cial and those 
that will be more harmful. The goal is not to make an all-things-considered judgment but 
to highlight discrete hazards and opportunities that can be mitigated or exploited when 
designing and deploying these systems. This obviously relies on pairing anticipatory ethics 
with anticipatory social science (Nelson and Banks, 2018). 

Additionally, because we are simply identifying hazards and opportunities of the technol-
ogy, we can avoid the fallacy that its nature unilaterally dictates the societal outcomes to 
which it will lead, with no role therein for human agency or other factors. In fact, far from 
accepting technological determinism, anticipatory ethics is precisely aimed at foreground-
ing human agency by identifying key points for intervention (Johnson, 2011). 

So, anticipatory ethics should take as follows its basic question: Given our current institu-
tional context, what hazards and opportunities would arise from capabilities that plausi-
ble extensions of today’s AI systems might realistically acquire? 

For example, LMAs will be deployed into an economy dominated by large technology 
!rms, many of them platform companies that exercise considerable power over the users 
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of those platforms (Kapoor et al., 2025). Since LMAs will radically enhance and extend the 
agency of their principals—insofar as LMAs will be able to undertake complex sequences 
of tasks without direct human supervision—we should expect the deployment of AI agents 
in the platform economy to create strong centralizing tendencies, which threaten to further 
concentrate power. However, this is just one feature of LMAs and the environment into 
which they will be deployed; it is not a summary judgment that we are inevitably headed 
for a world of platform agents. 

But what about the moral objections to anticipatory AI ethics? In light of the foregoing, 
they indeed seem overwrought. Conditional projections of the consequences of a partic-
ular set of capabilities being realized cannot plausibly contribute to AI hype. Nor can just 
yelling “hype” serve as a counterargument to the demonstrated progress that has been 
made in AI over the last two years. Indeed, perhaps we just happen to be alive at a time 
when accurately assessing technological capabilities involves language that would other-
wise be thought hyperbolic. We should certainly not describe states of a$airs inaccurately 
to avoid the appearance of hyperbole. The complaint that attention is a zero-sum resource, 
and that focusing on future risks from AI systems distracts from current harms, is wrong 
on every level. The allocation and attraction of attention is a function of political aptitude, 
among other things. Whether advocating for one issue detracts from or complements 
advocating for another is an empirical matter unlikely to be resolved by summary a priori 
judgment. Moreover, future direct risks from AI systems might, in fact, be morally more 
serious than those from current systems—dismissing that possibility out of hand is irratio-
nal; anticipatory ethics is our means for deciding whether it is true. Nor should sensitivity 
to the full range of AI risks prevent us from considering what happens if AI does not kill us 
all—this is simply a bad choice of focus; we can choose di$erently. Indeed, if we do not pay 
su"cient attention to managing the societal impacts of AI short of existential threats, then 
if and when future AI systems do threaten the survival of humanity, extinction might come 
as a blessed relief for those of us still le#. 

Where Is the Technological Horizon?
Researchers exploring AI’s societal impacts need to look towards the horizon and not only 
focus on “current harms.” They can do so in an epistemically responsible way. But are 
some of the prospective risks from AI systems, in fact, beyond the technological horizon 
and, as such, much harder objects for anticipatory ethics? My running example through-
out has been LMAs, AI agents that are clearly within the technological horizon. Let us now 
de!ne “transformative AI” (TAI) as transformative in two senses: It causes rapid, radi-
cal change in more-or-less every sector of society; and it has unprecedented capabilities 
whose contours (and e$ects) are hard to anticipate in detail from our present epistemic 
standpoint. Can anticipatory ethics be applied to TAI? 

To illustrate: AI agents that are truly autonomous, able to reliably undertake not only tasks 
but whole roles, and perhaps even self-actuating and capable of setting their own goals 
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would count as TAI. Can we do respectable anticipatory ethics conditioned on the possi-
bility of developing rationally autonomous AI agents that are more capable than humans 
in every dimension where comparison is possible? How can we sensibly predict just what 
capabilities will be enhanced, and what will be the consequences of sharing the world 
with autonomous entities vastly more intelligent than us (in some opaque sense)? 

Similarly, some think that AI will soon radically accelerate scienti!c research, providing 
what Dario Amodei (2024) calls “a ‘country of geniuses in a datacenter.’” Can this kind of 
TAI be subjected to anticipatory ethics? Amodei makes a heroic attempt, but should we not 
be skeptical of any attempt to forecast just what an AI system that enables radical scientif-
ic progress could enable us to do? It would be like trying to predict the outcome of asking 
a genie for in!nite wishes—anticipating at the outset what the world would be like under 
unconstrained scienti!c progress seems impossible. 

It is tempting to think this is a bridge too far. When anticipatory ethics becomes too specu-
lative, its rules of engagement become opaque. Beyond compliance with basic logic and 
the laws of nature, perhaps there are none. One might think this a kind of scholasticism: 
diverting but not really relevant for guiding action since (a) it is unlikely to recommend 
speci!c actions and (b) the dominant strategy is likely to be acquiring more robust evi-
dence before deciding (Casper et al., 2025). While earlier speculation might be vindicat-
ed by that new evidence, it still proves largely redundant once we have better epistemic 
resources for our decisions.

Anticipatory ethics that looks over the technological horizon is probably, in general, a bad 
strategy.18 The thing is, I suspect that TAI is not, in fact, beyond the technological horizon. 
Or at least, this is a reasonable topic for debate. 

Can we today provide resources that will be useful a#er signi!cant AI progress has been 
made to help society respond to and shape the impacts of TAI? Do we have enough infor-
mation about the world into which TAI will be deployed, and about the likely contours 
of TAI, that we can create the philosophical equivalent of standard operating procedures 
(SOPs) that can be adapted and then usefully put into practice on short notice when they 
are needed? Do we have reason to think that these resources will actually prove useful in 
the event of that societal transition taking place, rather than just being heuristics that we 
discard once we have more concrete information? 

I suggest that we should answer all these questions a"rmatively because there is a 
non-trivial prospect of truly transformative AI being developed in the next decade.19 If so, 
TAI will likely be architecturally substantially similar to existing AI systems (in at least 
the same way that, say, DeepSeek’s R1 model is architecturally similar to GPT-2). So, I 
think our understanding of the current technology does give us resources with which to 
condition our ethical work on a wide range of plausible sets of capabilities that future AI 
systems might realize. Because the world and its social structures are—for all the turmoil 
of 2025 so far—comparatively stable, at least at the macro-level, we broadly know enough 
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about the environment into which TAI will be deployed to make sensible projections about 
what the societal impacts will be, conditional on a particular level of capability being 
reached. Most importantly for the project of anticipatory ethics, because TAI will most 
likely be developed by the companies currently at the frontier of AI research, we actually 
have means to in%uence its development now. We can also build up societal resilience and 
create e$ective SOPs that we can customize based on new information as we acquire it 
(Bernardi et al., 2024). 

But even if TAI is su"ciently within the technological horizon to be a proper object for 
anticipatory ethics, that does not elide the fact that it is obviously harder to pin down than 
the logical next step in AI capabilities. What, then, does good anticipatory ethics about TAI 
look like?

A methodologically conservative approach is to anchor our speculation about society un-
der TAI in some other individual’s or organization’s “technological imaginary.” By engag-
ing in internal critique of that imaginary, we can at least shed light on the action-relevant 
question of whether we should tolerate or support the aspiration to realize that aim now. 

For example, any AI lab that claims to be aiming to build “safe” or “aligned” arti!cial 
superintelligence (ASI) but which has not considered how their prospective ASI could be 
subjected to meaningful and enduring democratic control is putting our democratic free-
doms at risk (Lazar and Pascal, 2024). This is because an ASI could quite easily be safe or 
aligned and still be decisively detrimental to democracy insofar as it relieves democratic 
publics of control over their individual and collective lives. For each task or domain of 
our lives that we automate, we risk losing something in the process. By relying on an ASI 
to resolve our problems, we risk becoming incapable of addressing them ourselves (Bain-
bridge, 1983; Vallor, 2015). Perhaps it is possible to design an ASI that preserves democratic 
self-rule. However, it will not happen by accident. So unless the frontier AI companies are 
explicitly thinking about how their prospective future ASIs will be subjected to meaningful 
democratic control, democracy is in trouble.

But this kind of internal critique can get us only so far. A less conservative approach takes 
seriously the challenge of forecasting the capabilities that TAI might have, and the social 
and other relations it might entail. Instead of attempting to predict how these might play 
out in practice, it shows how these capabilities and impacts could potentially undermine 
central presuppositions of our existing institutions as well as our social and political the-
ories. The goal is not so much to forecast what society under TAI will be like but to give a 
spec sheet for the task of political and other philosophers when we do know more about 
what it will be by demonstrating the likely inadequacy of our existing theories for that 
task. 

For example, a world with TAI will likely involve enabling either (a) the radical alteration 
of human capacities and limitations or (b) the creation of non-human agents that plau-
sibly satisfy pre-existing criteria for moral personhood (or both). Our existing moral and 
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political theories, as well as many of our arguments for them, are conditioned on the basic 
(rough) descriptive equality of all moral persons, as well as our mutual vulnerability and 
mutual dependence. These empirical assumptions are all likely to be undermined by TAI. 
If we create AI agents that are moral persons, then they will have radically di$erent capa-
bilities, limitations, and identity conditions than do human agents (e.g., so#ware agents 
would be able to fork, merge, multiply, and divide themselves in ways that are not feasible 
for humans). The same is true if we create TAI systems that are not themselves moral per-
sons but radically change the capabilities, limitations, and perhaps even identity condi-
tions of at least some people who use them. 

Similarly, we can note that existing institutions and conventions have evolved and been 
developed for the purposes of facilitating interactions among humans with our charac-
teristic capabilities, limitations, and identity conditions. In a world where AI agents inter-
act with orders of magnitude more rapidly, frequently, and consequentially than human 
agents do, new institutions and conventions—from money to markets to language—will 
emerge to facilitate those interactions. We, therefore, need to be ready for the contingency 
of social facts (that is, the social phenomena that we construct through convention and 
implicit collective assent) to be acutely and suddenly exposed and for new social facts to 
be created (Searle, 1997). 

A third, more ambitious approach attempts to conduct !rst-order anticipatory ethics for 
a world with TAI and perhaps even to build a moral, social, or political theory directly 
tailored to that world. This is especially hard to do, not only because the properties of TAI 
are hard to predict but because TAI, of its nature, will impact every sector of society. It is, 
therefore, hard to abide by the methodological restriction of avoiding all-things-considered 
predictions. 

Still, there remains an important distinction between simply imagining what society might 
look like a decade (say) a#er TAI’s arrival and explicitly constructing a transition function 
for how TAI could drive structural changes from our current social fabric to radically new 
forms. Even if it is still inherently epistemically risky, the latter is more justi!ed than the 
former. Moreover, if we condition on the assumption that TAI will a$ect everything, then 
the greater epistemic risk would lie in attempting the more discrete approach that holds as 
much as possible constant while just varying AI capabilities. 

This observation poses an interesting challenge for contemporary moral, social, and polit-
ical theory, given that it is long since out of the habit of forming synoptic, integrated grand 
visions—indeed, it has spent decades excoriating this kind of agenda. Skepticism of grand 
narratives and a propensity for conservative miniaturism might be forgivable in more sta-
ble times. An age of genuine revolutions may demand greater ambition.
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Conclusion
This essay advocates for anticipatory ethics in general and for its application to AI in par-
ticular. Indeed, I think that rapid progress in the development of, for example, AI agents 
is evidence not only of the necessity but also the tractability of anticipatory ethics. Those 
concerned with the societal impacts of AI must at least look to the horizon and not focus 
only on current harms from deployed systems. 

Anticipatory ethics of transformative AI is perhaps harder to epistemically justify. The 
previous section ultimately poses a litmus test that will divide those who favor applying 
anticipatory ethics to TAI from those who do not. Should we expect TAI to arise from sys-
tems that are relevantly similar to those we work with today? Should we expect the rest of 
the world to look more or less as it does today when TAI is developed? A"rmative answers 
to these questions vindicate the project of anticipatory ethics for TAI. Though undoubtedly 
more challenging than focusing on nearer-term, more discrete AI developments, it is both 
feasible and urgent. If one instead answers those questions negatively, then anticipatory 
ethics for TAI is neither feasible nor urgent. In either case, the real question is not whether 
we should be engaged in anticipatory ethics at all but whether TAI’s advent is within our 
technological horizon. While reasonable experts clearly disagree on this point, I think that 
it is. As such, there is much work to do. 
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1      This is obviously not a new observa-
tion. For earlier discussions of anticipatory 
ethics, and in particular the challenge of 
ethical foresight in the face of potentially 
transformative technologies, see, as well as 
Johnson (2011), Bostrom (2007); Lucivero et 
al. (2011); Brey (2012). Drawing a clear line 
between anticipatory ethics and the ethics 
of technology more generally is hard, but 
David Collingridge (1980) seems to have 
been the !rst to recognise the particular 
challenges involved in ethical investiga-
tion into technologies that are, in real time, 
rapidly changing society. A complemen-
tary approach has been developed in the 
social sciences; see the concept note on 

“Anticipatory Social Research” from Alon-
dra Nelson and David Banks, here: https://
www.ssrc.org/wp-content/uploads/2021/12/
5fae9aa1f3fe7.pdf. 
2      Speculative ethics was originally asso-
ciated with a rich form of speculation as-
sociated with science !ction—for an early 
critique, see Nordmann (2007). For contem-
porary discussion of “sociotechnical specu-
lative ethics” that is basically equivalent to 
anticipatory ethics as described here, see 
Gabriel et al. (2024: 6).
3      Compare the very similar messages of 
Nordmann (2007) in response to “specula-
tive NanoEthics” and https://www.nature.
com/articles/d41586-023-02094-7 (head-
line: “Stop talking about tomorrow’s AI 
doomsday when AI poses risks today”). 
4      Related points are made in many 
recent articles and books. Here is a sample: 
Helfrich (2024); Sloane et al. (2024); Vallor 
(2024); Varoquaux et al. (2024); Wester-
strand et al. (2024). For an overview and 
direct response to some of these arguments, 
see Swoboda et al. (2025). 

5      Nordmann (2007). 
6      See also Burgess (2023) on “Big Cri-
tique.” 
7      See Hendrycks et al. (2023). 
8      See fn 4 above for references. 
9      See Sloane et al. (2024) for a comple-
mentary view.
10      Of course, for an individual who has 
been wrongly arrested, for example, the 
consequences are severe. However, clearly 
it is worse for a million people to su$er the 
same wrong than it is for eight to do so. It 
is also worth distinguishing harms that 
are due to discriminatory algorithms from 
those that are due primarily to background 
social structures that are discriminatory, 
where AI makes little or no marginal di$er-
ence. 
11      For example, think of some canonical 
examples of algorithmic discrimination: 
Google’s racist photo classi!cation, the ear-
ly search results for the term “black girls,” 
and even di$erentially accurate facial 
recognition systems. In each of these cases, 
discriminatory algorithms were identi!ed 
early on and were amended or improved 
as a result. One can debate the magni-
tude of the harm that ultimately resulted, 
but in my view, these are all examples of 
anticipatory ethics working quite well. See 
e.g., Buolamwini and Gebru (2018); Noble 
(2018). Thanks to Dean W. Ball for prompt-
ing my thinking on this. 
12      On the last of these, see Neal Stephen-
son’s The Diamond Age. 
13      For example, as Helen Toner reports, 
even noted AI sceptic Gary Marcus puts 
human-level AI within two decades; Yann 
Le Cun within one. See https://helentoner.
substack.com/p/long-timelines-to-ad-
vanced-ai-have.

ENDNOTES
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14      This is true for computational systems 
more generally, as Johnson (2011) observed.
15      For methods in anticipatory ethics 
that make use of foresight studies, see Brey 
(2012); Floridi and Strait (2020).
16      Chan et al. (2023); Gabriel et al. 
(2024); Kolt (2024); Lazar (2024); Kapoor et 
al. (2025).
17      Kapoor et al. (2024). 
18      Though, of course, more speculative 
thinking can have its rewards (and in any 
case, people should write about what they 
want). 
19      Obviously answers to each of these 
questions admit of degrees.
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