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While scenarios of a sudden hostile takeover, societal 
collapse and apocalyptic destruction may sound like the plot 
of science-fiction blockbusters, they are increasingly shap-
ing real-world policy discussions. In 2023, amid the global 
frenzy surrounding ChatGPT, the American Future of Life 
Institute (FLI) called for an immediate six-months pause to 
the training of AI systems, warning of the potential dangers 
of creating “nonhuman minds that might eventually out-
number, outsmart, obsolete and replace us”, and questioning 
whether we should “risk loss of control of our civilization “ 
[36]. This appeal for a moratorium on AI development was 
soon accompanied by a statement from the San Francisco 
based Center for AI Safety (CAIS), which gathered signa-
tures from AI experts, the broader scientific audience, and 
public figures. Their statement urged global leaders to rec-
ognize AI-related extinction risks—and their mitigation—
as priorities on par with other societal-scale threats such as 
pandemics and nuclear war [24].

The narrative of catastrophic AI is already influencing 
power dynamics, materializing in policy decisions and cre-
ating political lock-in effects. In September 2023, European 
Union Commission President Ursula von der Leyen literally 

1  Introduction

As artificial intelligence (AI) and its capabilities continue 
to advance, a once-niche debate confined to expert circles 
and science fiction novels is now at the forefront of pub-
lic discourse: the risk of AI surpassing human controllabil-
ity and causing catastrophic consequences. Existential risk 
(X-risk) positions discuss AI as a potentially autonomous 
agent. These concerns are centred around the idea of power-
seeking intelligence(s) seizing control over critical infra-
structure—or even humanity as a whole.
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tics remain scarce. Delineating how these speculative tendencies are detrimental to the current regulatory need to tackle 
AI harms, we deduce an AI X-risk heuristic and advocate for a shift in attention from the maximum possible negative 
consequences to the structural and socio-technical characteristics of how AI is embedded—which are the prerequisites for 
any AI futures to emerge.
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echoed the warning by CAIS about the “risk of extinction 
from AI” in her speech to the EU parliament [100]. A year 
later, in October 2024, computer scientist as well as influen-
tial X-risk and AI safety spokesperson Yoshua Bengio was 
appointed to chair one of the European Commission’s Code 
of Practice working groups on general purpose AI [104]. 
In the United States, the X-risk narrative has also begun to 
shape policy. The Californian bill SB1047,1 co-drafted by 
CAIS, proposed the creation of an oversight board, manda-
tory safety testing for AI models, and legal liability for Big 
Tech companies. However, the bill, which was regarded as a 
prototype for national legislation, was framed in a distinctly 
alarmist X-risk narrative, holding companies responsible 
for “mitigat[ing] the risk of catastrophic harms from AI 
models so advanced that they are not yet known to exist” 
[13, p. 1]. Critics argue that such legislative proposals have 
steered and continue to steer the American policy debate 
toward speculative future threats rather than addressing the 
tangible, immediate challenges posed by AI and its societal 
integration [1, 67]. Perhaps the most striking example of 
X-risk thinking intersecting with political power is the alli-
ance between tech billionaire and FLI external advisor Elon 
Musk—who already in 2014 called AI “our biggest existen-
tial threat” and that “humanity risks ‘summoning a demon’” 
[38]—and US president Donald Trump. In a similar man-
ner, the close ties between venture capitalist Peter Thiel, 
tech accelerationist Marc Andreessen and Vice President JD 
Vance have helped in moving the AI X-risk agenda into the 
center of US policymaking.

Amidst the influence of the X-risk discourse on politics 
and regulation, public controversies about AI scenarios 
beyond human controllability show a divided and polar-
ized picture, reacting to the particularly emotional and dras-
tic frame of X-risks. After all, doomsday scenarios imply 
drastic opportunity costs and a closing window of action 
to mitigate the absolute worst-case effects for humanity. 
Consequently, they are highly performative and resemble 
the characteristics of hypes [12], catching substantial media 
attention. Nordmann [73, p. 32] refers to these ‘if and then’ 
scenarios as evocative ‘speculative ethics’, which can cre-
ate forceful and unchecked futures by means of a “radical 
foreshortening of the conditional”. Hence, for some figures, 
the risks of AI are on par with other catastrophic risks such 
as the global nuclear threat, and thus urgently call for related 
policy intervention. Among these proponents are notable 
and well-acclaimed scientists, which grants this trajectory 
considerable legitimacy and media attention.2 Conversely, 

1  Turned down by Democrat governor Newsom in August, 2024.
2  Notable signers of the before mentioned letters are well established 
scientists, as well as controversial entrepreneurs: Geoffrey Hinton, 
Yoshua Bengio, Nick Bostrom, Yuval Noah Hariri, Sam Altman, or 
Elon Musk.

critics and sceptics contend that the discussion surrounding 
the potential loss of AI controllability allocates important 
intellectual, regulatory and material resources that could 
be better used elsewhere, pointing to the risks and associ-
ated socio-structural issues with AI in the here and now. 
Examples include the monopolisation of Big Tech power, 
societal dependencies on privately held infrastructure, or 
the policing of vulnerable groups supported by AI-based 
means (see, e.g., [55, 69, 85, 102]). These authors discuss 
the mere assumption of the possibility of AI beyond human 
controllability as scientifically unfounded, or even as a 
discourse-political maneuver on the part of proponents of 
human enhancement, tech-accelerationism and longtermist 
thinking [17, 37]. Further, explicit normative critiques con-
test the Western mechanistic and reductionist framing of 
intelligence as posited by tech-accelerationist perspectives, 
delineating these views as not doing justice to the variety 
of intelligence conceptions stemming from other epistemic 
communities [12].

Scientific scholarship has started to investigate and struc-
ture the scattered AI X-risk discourse. There are comprehen-
sive reviews of the academic literature describing scenarios 
of AI beyond human controllability and issues of AI safety, 
ranging from a sudden takeover by power-seeking AI, to AI 
runaway dynamics along a misalignment with human val-
ues [46, 47, 65, 66, 98]. Gebru and Torres [37] also offer 
a normative mapping of the different ideological origins 
of the X-risk discourse, outlining what they refer to as the 
TESCREAL bundle (Transhumanism, Extropianism, Sin-
gularitarianism, Cosmism, Rationalism, Effective Altruism, 
and Longtermism) along their respective historical roots. 
However, while the existing literature outlines various sce-
narios of AI beyond controllability, maps AI safety issues, 
and clusters their proponents according to their underlying 
ideologies, it offers little reflection on the very precondi-
tions of (proclaiming) these futures.

Therefore, this paper addresses the following question: 
What conceptual enablers, probability horizons and tacit 
assumptions serve as building blocks in the construction and 
narratives of these futures? Essentially, despite the evoca-
tive framework and normative debates, scientific research 
doesn’t scrutinise the underlying plausibility of the futures 
employed to the extent necessary. The perspective on plau-
sibility matters greatly because it (de-)legitimizes political 
attention to certain futures and their adjunct risks. For regu-
lators, the question of whether X-risks are what Brock [20] 
calls “wishful worries”, i.e., “problems that it would be nice 
to have, as opposed to the actual agonies of the present”, or 
plausible (even if distant) futures that they need to consider, 
is crucial.

As shown above, many non-scientific actors contrib-
ute towards the public debate on AI X-risks. Sotala & 
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Yampolskiy [88] also observe in their review of the lit-
erature on AI and X-risks, that this scattered yet polarized 
debate is dominated by non-peer-reviewed publications, 
such as blogs, books and commentaries.3 A further issue are 
very influential Silicon Valley figures like Elon Musk, Peter 
Thiel, Marc Andreessen and Sam Altman, or controversial 
academics like Nick Bostrom and Toby Ord. These propo-
nents stem from the Longtermist movement and make way 
for an uptake of sensationalist and alarmist claims about AI 
capabilities within scientific discourse, granting them (fur-
ther) attention, political power, and allotment of venture cap-
ital [94, 95]. This strategic opportunism is staged in (social-) 
media and influences public opinion and sentiments around 
AI, which complicates a critical and structured analysis of 
the plausibility of AI X-risks. We take these circumstances 
as a further motivation to approach the construction of plau-
sibility of AI X-risks with scientific scrutiny.

To do justice to this task, we turn to the academic debate 
to conduct an integrative narrative literature review [28, 
92] of explicitly peer-reviewed academic publications on 
AI X-risk scenarios. We hypothesize that the stringent stan-
dards for indexing in Scopus and Web of Science (WoS) 
ensure that the included journals and articles are held to 
rigorous scrutiny, also concerning their quality of argu-
mentation. This renders them well-suited for a critical, 
plausibility-focused review of AI X-risks futures and their 
underlying narratives. Internationally, these two databases 
are approached as reliable indicators for academic quality. 
Many scientific journals and academic institutions use these 
scientific databases to calculate various impact metrics like 
citation scores and impact factors, which are then used 
as standards to recruit scientific staff, attract funding and 
exhibit excellence. Hence, to be indexed in these databases 
is a prerequisite for many academic players to partake in the 
prestigious global ranking game.

The only work we identified that approaches the dis-
course in a comparable manner—focusing on the “assump-
tions of AGI”—is Blili-Hamelin et al. [17]. However, their 
contribution primarily explores the different conceptions 
of intelligence within the Artificial General Intelligence 
(AGI) discourse. Our search string, on the other hand, did 
not include such a constrained focus and targeted the entire 
discourse surrounding AI (without G) potentially acting 
beyond human controllability. While the work by Blili-
Hamelin et al. [17] is rather conceptual—zooming-in only 
on a small-set of literature—it provides helpful orientation 
points.

We examined 81 contributions listed in Scopus and Web 
of Science Core (WoS) based on the following research 
questions:

3  Even though there is a scientific community assembling around the 
conferences and Journal of the Artificial General Intelligence Society.

1.	 How is AI defined and related to existential risk, and 
how is risk understood?

2.	 How are time, probability and plausibility horizons 
conceptualised concerning the risks of an out-of-control 
AI?

3.	 Which background conditions (material, institutional, 
economic) as well as societal circumstances are dis-
cussed in the futures towards out-of-control AI?

 
The paper is structured as follows. First, the conceptual 

and methodological approach is presented, tackling the 
challenge of how to assess a speculative realm of a far-
fetched future and its associated scientific discourse. Then, 
the integrative analysis addresses the three questions above, 
deconstructing the prevalent conceptual background condi-
tions and tacitly deployed narratives. The discussion leads 
us to propse an AI X-risk heuristic (Table 1), and the con-
clusion advocates for a discursive shift in attention from the 
maximum possible negative consequences of AI to the char-
acteristics of AI that are assumed to be conditions for these 
consequences in the here and now.

2  Methods of assessing the speculative: a 
hermeneutical approach to unravelling tacit 
assumptions

This review assesses and systematises a body of knowledge 
that requires distinct conceptual and methodological lenses: 
How to assess something that is so speculative, yet would 
have the most detrimental consequences if it were to occur? 
While the former diminishes the urgency from an epistemo-
logical and political point of view, the latter highlights the 
high stakes involved. Existential risks differ fundamentally 
from other types of risks. In general, risks are always asso-
ciated with uncertainty and are usually quantified according 
to the formula “amount of loss times probability of occur-
rence” to render them tangible and allow for a certain degree 
of comparability [78]. However, the speculative character of 
‘existential’ risks, coupled with their implied ‘all-humans-
affecting’ scope, makes their assessment a particularly chal-
lenging scientific undertaking.

With regard to uncertain future technology and inno-
vation paths, Technology Assessment (TA), Responsible 
Research and Innovation (RRI) and Science and Technol-
ogy Studies (STS), have reacted with future directed heu-
ristics. Speculative trajectories can be deconstructed and 
substantiated, among others, through hermeneutical vision 
assessment [35, 43], approaches oriented at anticipations 
and expectations [4, 56], or forecasting methods [61, 62]. 
Scrutinizing speculative futures and their plausibility 
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artificial intelligence OR”rogue ai’))’. The following inclu-
sion criteria were applied in the selection of articles for 
review: The publication primarily focuses on existential 
risk, particularly the role of artificial intelligence, and is 
written in English. These criteria were then used to evalu-
ate the titles and abstracts of all retrieved articles. Articles 
that did not meet the eligibility criteria were omitted from 
the review, e.g. articles that only briefly mention X-risks 
without discussing them further. A total of 233 contribu-
tions were found (WoS 74, Scopus 159). 45 duplicates were 
removed. The abstracts (if available) of the remaining 188 
articles were reviewed for relevance and then discussed by 
the author team. 110 articles remained for qualitative assess-
ment along the questions delineated above. Each article in 
the final sample was read and reviewed by (at least) two of 
the three reviewers, based on a coding sheet informed by 
the research interest sketched out above. During this quali-
tative analysis, a further 29 articles were eliminated from 
the corpus given that they fall short in meeting the specified 
criteria.

3  Integrative narrative analysis

1.	 How to define AI? From performative anthropomorphi-
sation and complexity games to sentient AI

As a departure point of our scrutiny of the X-risk discourse, 
we examine how the given literature defines AI and relates 
it to existential risk (RQ 1). The comparison with human 
capabilities constitutes a focal anchor for many authors 
seeking to define AI, next to metaphysical and contested AI 
conceptualization as discussed below.

3.1  Turing’s AI: setting the ground for the AI vs. 
human competition

The Turing test remains a popular point of reference (e.g., 
[1, 2, 16, 52]). The test, originally termed ‘imitation game’ 
by Alan Turing, is widely regarded as the founding momen-
tum of modern AI research, placing human–machine com-
parison at the very centre of the debate. Since Turing, this 
comparison is invoked to track AI capabilities, with humans 
representing a competing rival. This competitive framing 
suggests a recurrent anthropomorphisation as a backdrop 
and an AI potentially out of control as one that perspectively 
outruns the human. To evaluate the performance, it is com-
mon practice in computer science to propose challenges or 
quests in which the players compete in a human vs. machine 
format. Historically, these challenges have been modelled 
in the form of complexity games, involving breakthroughs 

involves analysing hypotheses that lack the crucial episte-
mological quality of verifiability or falsifiability. The dis-
course revolving around AI X-risks is characterised by such 
a high degree of uncertainty that their “conus of possible 
futures” cannot be reduced argumentatively to a manage-
able number of assessable scenarios [45, p. 68], thus allow-
ing for neither a prognostic nor a scenario-based literacy. 
Instead, the discourse at hand reflects a plurality of tropes 
and meanings, with overlaps of scientific and non-scientific 
views, and standpoints that mediate between fact and fic-
tion. All in all, the AI X-risk discourse encompasses specu-
lative futures that can neither be proven or disproven, but 
only be assessed along the spectrum of plausibility. This is 
why, in our analysis, we place particular emphasis on the 
background(ed) assumptions leveraged to lend plausibil-
ity to the respective AI future in question. This analysis 
establishes not only the foundation for a scientific critique 
of the prevalent positions, but also an identification of the 
“deficiencies, omissions, inaccuracies, and other problem-
atic aspects” [92, p. 362] found in the prognostics of the AI 
X-risk discourse. Hence, we will not only focus on what is 
said, but also on what is ignored and muted because it could 
complicate the projection of AI futures to come. As will be 
shown in the analysis below, this notion of overshadow-
ing—understood as strategic ignorance [64]—creeps into 
the AI X-risk futures through the negation of social and sci-
entific complexity, or the sidelining of counter-arguments 
from different scientific disciplines.

Looking at the consequences sketched, the AI futures 
under consideration work with a certain rhetorical escala-
tion, employing maximum stakes along the lines of ‘exis-
tential’, ‘going rogue’, ‘beyond controllability’, ‘gaining the 
upper hand’ and ‘apocalyptic’ framings. As many positions 
in the corpus emphasise the utmost urgency in dealing with 
existential risks, we also examine the theatrical techniques 
[39] and the “dramaturgical regime” of the articles in ques-
tion—implying that that their “performative imaginations 
are enacted” through figurative language and performative 
tweaks that can be deconstructed [74, p. 259]. This moti-
vates us to pay particular attention to the rhetorical devices 
utilised, such as metaphors, analogies and exaggerations, 
which underscore narratives of grandeur, predictive preci-
sion, or threat (as practised in hermeneutic approaches; e.g. 
in vision assessment [35], RRI [44] or in hype studies [12]).

This integrative narrative literature review is limited to 
original articles listed in Scopus and Wo S. The search in 
both databases was conducted on 27 September 2024, using 
the following Boolean search terms developed in accordance 
with our research interest: ‘(ALL = ((’existential risk* ‘ OR 
“catastrophic* risk*” OR “human extinction”) AND (’arti-
ficial intelligence ‘ OR ai))) OR ALL = (’uncontroll* artifi-
cial intelligence ‘ OR “uncontroll* ai”) and “(ALL = (rogue 

1 3

  152   Page 4 of 14



AI and Ethics           (2026) 6:152 

converting them into machine-like entities. This dynamic is 
also observable in robot-ethics, where machines become 
equated to humans as “quasi-others” [25, p. 75], and are 
discussed as moral recipients with rights [101]. Thus, we 
can note that this part of the examined literature frequently 
reflects a functionalist and engineering-based understanding 
of capabilities and applies it as a simile to both machines 
and humans, staging a competition between them.

3.2  Speculative AI out of control

A considerable proportion of the contributions examined 
invoke a definition of AI in the context of a loss of con-
trol, referring to the attainment of mental/cognitive states 
such as consciousness, awareness, sentience, autonomy, or 
moral sentiment (e.g., [5, 16, 30–32, 49, 53, 82, 93]). While 
the above depicted human–machine rivalry focused on out-
comes in complexity games (which are operationalizable), 
these criteria often involve internal states, processes and 
judgements of the mind (thus phenomena which slip exter-
nal manifestation).

For example, Beltramini [16, p. 258] “define[s] 'intelli-
gent machine' in terms of sentient machines with general 
artificial intelligence ('AI')”. Similarly, Harvey [49, p. 49] 
stipulates that AI will develop motivations as it becomes 
aware of its “own mortality”. Saavedra-Rivano [82] follows 
this track, specifically pointing to evolutionary epochs:

“We look at the impact of AI in the short term and 
the longer term, the dividing point between these two 
periods being the moment when AI entities would 
acquire self-consciousness and be able to reason 
according to their own views of the world. There is 
of course plenty of discussion on whether that state of 
'sentience' is possible at all for machines and also on 
when that would happen” [82, p. 319].

Even if machine sentience is not presented here as scien-
tifically proven, it is nevertheless invoked as a distinguish-
ing feature of epochs, of a ‘before’ and ‘after’. However, 
these assumptions also serve as an indication of how highly 
speculative the discourse on AI beyond human controllabil-
ity is in parts of the scientific literature. Another criterion 
brought to the fore is the achievement of autonomy, under-
stood not only as machine self-control or self-sufficiency, 
but also as self-awareness. Arvan [60] reflects that human-
like artificial moral agents would exhibit consciousness, 
intentionality as well as having a free will. In scenarios 
and conceptualizations that attribute the possibility of sen-
tience and (self-)awareness to AIs, also an AI ‘patient ethic’ 
emerges as a proximate prospect. For example, Dung [30, 
p. 7] poses the question of “How to deal with risks of AI 

in the fields of chess (‘Deep Blue’), ‘Jeopardy!’ and ‘GO’ 
(‘Aleph Alpha’). In the literature corpus, there is a prevailing 
tendency to invoke benchmarks to measure the performance 
in complexity games, with the objective of providing a tan-
gible illustration of AI’s capabilities [29]. Doing so, authors 
subtly imply that the resolution of humanity’s challenges is 
tantamount to a quest for mastering complexity. The appar-
ently hardest complexity challenge that contemporary AI, 
in the form of Large Language Models (LLM), is facing 
is aptly named ‘Humanity’s Last Exam’ [75]—before even 
titled ‘Humanity’s Last Stand’ [80]. This framing rhetori-
cally implies a performative, looming threat for humanity, 
and drastic consequences if AI ‘passes the exam’, ultimately 
testifying that AI can defeat and conquer the human.

Benchmarks used as a point of reference for AI capabili-
ties have been criticized for being narrow and reductionist, 
essentially committing an inductive fallacy. Raji et al. [78] 
and Eriksson et al. [33] argue that benchmarks problemati-
cally jump from domain performances to conclusions about 
general AI capabilities. As Blili-Hamelin et al. [17, p. 146] 
out: “AI evaluation practices like benchmarking, as cur-
rently practiced, mostly treat individual models as bearers 
of the properties they measure, and definers of AGI often 
propose tests that are mostly or entirely tests on individual 
agents”.

Another pivotal component in delineating AI pertains to 
functional characteristics. This approach primarily targets 
the capabilities that an AI must achieve in order to be clas-
sified as intelligent (e.g. [5, 30–32]). It is important to note 
that this cluster does not constitute an independent category 
but rather represents an instantiation of what exactly the 
machine would need to be able to perform, in order to out-
perform humans. As Dung [31, p. 138] suggests, “[t]hese 
systems presumably need to be superior to humans in some 
strategically important domains (e.g., general planning, rea-
soning speed, persuasion, hacking, science etc.) and to have 
some notable degree of competence in many domains”. The 
specified functional domains that an AI must master (in 
order to be designated as such) are largely borrowed from 
engineering and information processing, as well as their 
respective categories and models. These include tasks such 
as command and control from cybernetics, brain model-
ling, cognitive science and other technical fields that engage 
with perception, memory, reasoning, learning, or language. 
Correspondingly, the scientific indicators, models and theo-
rems in the examined literature draw upon the domain of 
technical apparatuses and their symbolic systems—such as 
formulae, modularity, lists, tables and actions—which are 
enacted as computation (see [60]). Moreover, as humans are 
taken up as the point of reference in the journey towards 
machine breakthroughs, this discourse does not hesitate to 
apply these technical analogies to humans—and in doing so, 
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For instance, Bajgar & Horenovsky [7, p. 1048] present a 
focus on negative human rights, which would be “relatively 
agnostic to where we draw the line of what already counts as 
an AI system, and it could include present-day systems such 
as autonomous vehicles, robotic cleaners, or recommender 
systems”. Negative human rights, as mentioned by Bajgar 
& Horenovsky [7] encompass the right to life, security of 
the person, the right to property, and the right not to be tor-
tured. These rights are primarily discussed within the US 
legal sphere as rights of non-interference. 

2.	 When will it happen? From the calculation of time and 
probability horizons to a sudden intelligence explosion

The considerable uncertainty surrounding the timing, and 
indeed the very possibility of the emergence of AI beyond 
human controllability, invites a broad spectrum of forecasts 
and speculations. How are time, probability and plausi-
bility horizons conceptualised concerning the risks of an 
out-of-control AI (RQ II)? One tendency in the literature 
reviewed is to predict, or even calculate, probabilities and 
timeframes for the occurrence of events associated with AI 
X-risks. This practice is often, as discussed above, linked 
to the emergence of AGI. The strand of literature treats the 
occurrence of future events as a calculable phenomenon that 
can be modelled and scientifically determined.

3.4  Speculative futures meet calculations of 
occurrences

Predictions about the time horizons for the development of 
AGI vary considerably among experts, to the extent that 
both their accuracy and their usefulness for guidance are 
called into question. Graham [42] points out that, although 
experts and researchers do not necessarily agree on an exact 
timeframe for the emergence of AGI, many contribute their 
own estimates to the discussion. Several papers (a.o. [27, 
72, 76, 97]) refer to the expert survey on human-level AI 
by Grace et al. [41], which found that experts, on average, 
predict a 50% probability of the attainment of human-level 
AI by 2061. Dung [32] “argue[s] for the conclusion that AI 
will lead to the permanent disempowerment (e.g. through 
extinction) of humanity by, at the latest, 2100.” Other 
authors within the literature corpus at least consider it a sig-
nificant chance that AGI will be reached by the end of this 
century [40, 63, 84, 107].

Many papers link the attainment of X-risk AI with the 
coupling of risk assessment metrics and measurements, 
referring to notions of safety and controllability. Goldstein 
and Kirk-Giannini [40, p. 1] propose a comprehensive risk 
assessment and speculate that the likelihood of a potential 
existential catastrophe resulting from misaligned AGI can 

suffering?”—specifically addressing the potential suffering 
of AI, not the potential suffering of humans caused by AI 
(see also Beltramini [16]).

We observe that, in the literature under consideration, 
the reference point quickly changes from AI to AGI and 
singularity when mental states related to consciousness, 
awareness and sentience are evoked. This marks the point 
at which authors enter a highly speculative realm. Instead 
of providing evidence that (and showing how) AI can actu-
ally attain mental states like consciousness, authors tend to 
postulate these circumstances simply as a given. Also, prob-
lematically, AGI remains notoriously ill-defined in the cor-
pus. Observing how authors approach AGI in their papers, 
we suggest that it should rather be understood as a mindset 
than a founded theory. It is associated with the strong and 
assertive belief that AI will attain some mental states that 
make it equal to or surpass the human. Some papers show an 
almost messianic confidence towards this trajectory. Here 
the attainment of machine consciousness and sentience is 
frequently posited to be a matter of time or high likelihood, 
rather than of categorical possibility. This implied function-
alist theory of mind [21] suggests that emergent internal 
phenomena such as consciousness will appear solely as a 
result of advancing algorithmic performance. However, we 
note that other schools of thought in philosophy, psychol-
ogy, neuroscience and biology have, for decades, challenged 
this assumption as implausible and speculative, depicting an 
ongoing, unresolved debate in the philosophy of mind [34, 
50]. It remains unclear how phenomena of a different qual-
ity (e.g., consciousness) shall emerge by (simply) more of 
the same (e.g., algorithmic performance).

3.3  Contested assumptions and the lack of benefit 
of an AI definition

A small number of the texts in the given corpus contend that 
the discourse surrounding the potential loss of AI control 
is highly speculative and controversial—and even without 
value. Johnson and Verdicchio [54, p. 586] acknowledge the 
contradictory nature and high degree of speculation within 
certain positions across the discourse, stating: “The absence 
of any real understanding […] gives futuristic thinkers a 
free hand to present misleading and sometimes contradic-
tory scenarios” (see also [59] or [91]). A final, albeit small, 
part of the assessed literature distances itself from the ben-
efits of a consolidated definition of both AI and X-risks. 
Instead, these authors argue that the discourse should cen-
tre on the protected goods—such as human rights, safety, 
or human autonomy—that are potentially compromised by 
AI systems. The emphasis here is on the concrete poten-
tial for harm to individuals, irrespective of the complexity 
or the ‘intelligence’ of the algorithmic system in question. 
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value of all potential future generations of mankind. This 
highly speculative reasoning, which ties moral imperatives 
to a far future, is taken up by some authors in the literature 
reviewed. For example, in “Human Extinction and AI: What 
We Can Learn from the Ultimate Threat”, Lavazza and 
Vilaca [58] advocate for the creation of ‘heirs’—“humanoid 
robots that reproduce our salient characteristics by imita-
tion, thanks to AI powered by machine learning”. They 
assert that the potential extinction of Homo sapiens neces-
sitates proactive measures: “It might be worth starting to 
contemplate a way to pass what is the best in the human spe-
cies to what might be our ‘heirs’.” Attributing moral empa-
thy to a speculative future is not met without opposition in 
the corpus examined. In “The Problem with Longtermism”, 
Hyde [51, p. 149] rejects longtermism outright, calling it 
“absurd” and dismissing its central premise—“the idea that 
we can even be morally concerned about what is a million 
years away, yet again obliged to do something about it”—as 
“utter folly”.

Also Thorstad [91] presents a rebuttal of the underly-
ing assumptions supporting the calculation of the “AGI 
breakthrough”. He deconstructs models and theorems of 
accelerating growth, pointing to bottlenecks and physical 
constraints that, from his point of view, most X-risk scholars 
simply fail to consider. For Thorstad, the singularity hypoth-
esis rests on growth assumptions that are not supported by 
current empirical observations, noting the coming to an end 
of Moore’s law with a declining pace of hardware growth 
and diminishing research productivity. He concludes with a 
call for scientific humility and robustness:

“The singularity hypothesis posits a sustained period 
of exponential or hyperbolic growth in the intelligence 
of artificial agents, continuing at least until machines 
exceed humans in intelligence by as much as humans 
exceed mice. These are extraordinary claims, and they 
should require correspondingly extraordinary evi-
dence” [91, p. 4].

3.5  Sudden loss of control

Some scholars highlight the possibility of a sudden emer-
gence or uncontrollable acceleration of developments lead-
ing to AI surpassing human controllability. Torres [93, p. 
105], for instance, discusses the risk of AGI emerging out of 
the blue and in an unpredictable manner: “AGI could be a 
momentary flash between sub-human-level AI and artificial 
superintelligence. An artificial superintelligence is a system 
that could significantly outperform every possible human 
in all cognitive domains”. Jilk [53, p. 429] depicts a simi-
lar pathway: “In an intelligence explosion, initial creation 
of artificial intelligence with a critical mass of capabilities 

be reduced to approximately 0.05% through the advance-
ment of language agents (LLMs, e.g. ChatGPT). In their 
view, these agents can assist in resolving the “three impor-
tant issues related to aligning AIs: reward misspecification, 
goal misgeneralization, and uninterpretability”. Yampolskiy 
[107] emphasises that the majority of advanced AI initia-
tives are devoid of integrated safety mechanisms, thereby 
underscoring the probability of the first AGI system being 
safe as being extremely low. This view is supported by 
Turchin [96, p. 47], who proposes the establishment of a 
minimum acceptable level of AI risk as 5% of the “cumula-
tive probability of powerful AI’s creation in a given time 
frame”. Moreover, Turchin [96, p. 47] estimates that there 
is a 5% probability of AGI development within the next few 
years, coupled with the assumption that “human-level AI 
will pose an existential risk as soon as it will be created”.

We note that such probability, threshold and occurrence 
calculations are very widespread in the literature and, as 
emphasised above, point to a peculiar reductionist world-
view within the X-risk community. From this perspective, 
events and occurrences, no matter their complexity, can be 
formalized, calculated and modelled. We propose that these 
predictive practices can be understood as ‘technologies of 
distance’ [77] that have an important psychological effect. 
From this perspective, numerical models and probabilistic 
estimates carry an aura of perceived objectivity and trust-
worthiness. In contrast to careful descriptive accounts that 
acknowledge their limitations or to future-directed scenario 
building, which remains subject to pathway interpreta-
tion and plausibility assessments, numerical calculations 
in relation to future(s) convey a sense of precision, truth, 
and impartiality. As such, they confer authority to those 
who employ them, rendering them into “experts” capable 
of predicting—or even calculating—the future. Moreover, 
we suggest that the use of metrics tied to future events is 
performative for the entire AI future discourse: If a claim 
suggests that the definite occurrence x can be reduced by 
y% through measurement z, the consequence is an implicit 
imperative to take action.

The tendency to quantify risks and score probability of 
occurrences enables the mobilisation of a questionable ethi-
cal framework—‘longtermism’—as a theoretical backdrop 
in parts of the discourse on AI X-risks. Not to be confused 
with long-term thinking, longtermism posits that the lives 
of all possible future human beings are more valuable than 
those currently living on Earth. This, in turn, implies a 
moral obligation to maximise the total amount of ‘value’ in 
the universe and ensure our species does not fall short of its 
potential (see [95]). A key figure of reference in our corpus 
is the philosopher Nick Bostrom [19]. His conceptualization 
of AI X-risks is grounded in their potential impact on the 
advancement of ‘humanity’s potential’, including the moral 
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development is approached as a stand-alone ‘autonomous’ 
agent, whose steady increase in capabilities is just depicted as a 
given, pointing to a technological determinist worldview [104]. 
In consequence, AI is sheltered inside a closed, formalized 
world which is imminently theory and model based. Exam-
ining our corpus, we note that the AI X-risk discourse seems 
predominantly popular in the natural sciences, lacking interdis-
ciplinary papers that incorporate insights from the humanities 
and social sciences. This may be the very reason for the domi-
nance of functionalist and engineering parameters over social 
ones in the corpus. Recalling the notions of strategic ignorance 
and overshadowing from the introduction, it is revealing which 
aspects the X-risk discourse does not discuss in order to enable 
the postulation of catastrophic trajectories. The disregard for 
counterarguments, lessons learned from history, and insights 
from other scientific disciplines is very salient within the exam-
ined literature.

A few reflective exceptions exist. Within our literature 
corpus, Singler [87, p. 174] provides a critical analysis of the 
prevailing narratives surrounding “AI apocalypticism”, con-
tending that the (anticipated) advancements of AI “will, and 
do, also intermingle with our dreams of the future and affect 
our conceptions of ourselves now […] depending on the nar-
ratives around them that are generated by both lay and expert 
audiences”. Singler’s note is similar to approaches in the social 
sciences which argue that AI should be considered situated and 
relational [60, 89, 90], reworked and understood by different 
users and narratives, and enmeshed in constellations of power.

Moreover, Thorstad [91, p. 10], already mentioned above, 
points to concrete bottlenecks and limitations regarding the 
resources and infrastructure AI depends on. He questions the 
accelerating growth of AI capabilities along the limits of pro-
ducing ever smaller and denser transistors, which makes both 
their manufacture and interaction increasingly complex: “Any 
viable path to improving artificial intelligence will eventually 
bump up against resource constraints and the laws of physics 
in ways that are not easily overcome”. Moreover, our corpus 
includes a paper that explicitly addresses the strategic interests 
and power position of major technology companies within the 
domain and discourse of X-risks and related research. Leggett 
[59] adopts a critical power perspective and reflects on the soci-
etal preconditions of an out-of-control AI. By establishing an 
analogy between AI beyond human controllability and the cap-
italist economic system with its accelerating growth dynam-
ics, he challenges conventional assumptions and offers a novel 
perspective on the matter:

“Superintelligence? In short, we have created a corpo-
rate market machine that is now capable of manipu-
lating and controlling individual humans, and that is 
infinitely better, already, at this task than any human is, 
or could hope to be. And we have given this machine 

and drives is followed by an inexorable process of increases 
in that intelligence. […] This process is usually viewed as 
uncontrolled, unstoppable, and accelerating”. Others ques-
tion this run-away-dynamic. In their review of the X-risk 
literature, Armstrong and Sotala [5] stress the inherent 
uncertainty in predicting the development of advanced AI. 
Likewise, Yudkowsky [109] argues that pinpointing the 
emergence of AGI is nearly impossible. He suggests that 
clear evidence of AGI on the way may only become appar-
ent within two years of its arrival ([109], see also [85]).

We argue that the narrative of a sudden emergence of AGI 
carries psychological implications. Irrespective of intention-
ality, it paints a picture of looming threat, suggesting that 
humanity has merely a limited kairos window of action before 
reaching the point of no return. In the examined literature, the 
notion of a disruptive, accelerationist technological develop-
ment is frequently employed as a rhetorical device to symbolise 
an unpredictable and unprecedented moment in which a super-
intelligence bursts upon humanity and invades or overthrows 
it. However, the discourse is not clear concerning the indicators 
to look out for on the horizon regarding potentially threaten-
ing developments. Hanson & Yudkowsky [48], for example, 
argue that the development of advanced AI does not depend 
primarily on hardware availability, but on the emergence of an 
unprecedented seminal concept (i.e., an unforeseeable genius 
momentum). The probability of such an occurrence, as posited 
by Turchin [96], is seen as heavily influenced by the number 
of researchers engaged in AI development. In this view, the 
likelihood of such a pivotal conceptual leap is closely associ-
ated with the financial and attentional resources allocated to AI 
research at a given time. Although psychologically powerful, 
we believe that this narrative necessitates a careful plausibility 
check regarding its economic, infrastructural and material pre-
requisites—which leads us to the last research question.

3.	 Unencumbered by socio-material constraints: On what 
is ignored

Any firm declaration concerning (far-fetched) AI futures 
is contingent on a wide array of prerequisites. AI does not 
develop in isolation but is embedded in the social and mate-
rial, ranging from (geo-)political climate, economic invest-
ments, to the access to chips, training data and server farms. 
Given the aim of assessing the plausibility of proclaimed X-AI 
futures, these domains are pivotal because they carve out the 
very resource and infrastructure any AI development depends 
on. This leads us to ask: Which background conditions (mate-
rial, institutional, economic) as well as societal circumstances 
are discussed in the futures towards out-of-control AI (RQ III)?

Here the picture among the assessed literature is striking. 
We observe that almost no contribution in the corpus does 
justice to mention any background conditions. Instead, AI 
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has a massive impact on society. As outlined in the introduc-
tion, powerful corporate players hype up the AGI narrative 
to bolster the value of their companies. These companies 
are among the most powerful contemporary actors around 
the globe. They hold the reins to steer the hype machine, 
owning social media platforms, research units, and provid-
ing LLM chatbots which increasingly take over societal 
“knowledge” production. If they use the frame of AI-out-of-
control while being the very developers and providers of AI, 
attention from technologists, politicians, journalists, and the 
general public is certain.

Further, what makes the AGI debate rhetorically so influ-
ential is its story. Essentially, it offers a highly emotional and 
dramatic plot that could end in a tragedy: Hyperboles such 
as ‘existential’, ‘going rogue’, ‘gaining the upper hand’ and 
‘apocalyptic’ are evocative and carve out an attention grab-
bing framing. It is not surprising that the media and politics 
react to these outcry scenarios. Thus, speculating respon-
sibly means to be aware of this social setting and rhetoric 
framing. Attention resources of politics and general public, 
especially in an age of social media with constant stimula-
tion and news overload, are limited. Any resources spent on 
a particular future trajectory inevitably implies a redirecting 
of resources from another potential future or present issue of 
general interest. Rhetoric like dramatization can be a bless-
ing (for grabbing attention)—but also a curse (if distracting 
from other important issues).

The aspect of relying on strong or weak premises in con-
structing futures is another important pillar in this debate. 
Working with robust premises as a baseline to then discuss 
speculative futures, inevitably ties fantasy or logical coher-
ence back to empirical reality: the stronger the premises, the 
more convincing and plausible the constructed futures. It is 
quite telling that none of the most limiting contemporary 
boundary baselines like geopolitical chip wars, financial 
bubbles, inflation, climate change costs, right wing popu-
lism, the rise of the African continent or Chinese sphere of 
influence with their respective vision of AI, or the central-
ization of AI infrastructure, made it into starting conditions 
to speculate about AI (X-risk) futures. Speculating about 
AI as sheltered inside a closed, formalized world which is 
imminently theory and model based can be a fun and wild 
task, but if such speculation really shall support future lit-
eracy,—and in so doing, provide orientation for action—it 
must itself be linked back to empirics and given socio-mate-
rial constraints. This is also the best protection against 
instrumentalization from attention-seeking actors, who may 
appropriate the cause for economic or socio-political goals. 
One can easily manipulate and steer futures, as by their very 
nature, they transcend into the not-yet-experienced—but to 
negate the empirical reality they depend on is a far more 
difficult task.

the single, overarching goal of obtaining a return to 
capital” [59, p. 736].

The commentary cautions against a debate that disregards 
systemic risks for both individuals and society as a whole. It 
points to the power wielded by a privileged group of affluent 
tech oligarchs, the ownership over AI infrastructure, as well 
as to the capitalist and sensational driven logics of media 
attention.

Overall, such critical voices represent the stark excep-
tion rather than the norm within the examined literature. 
Consequently, the reviewed literature exhibits insufficient 
awareness of the constraints imposed by the socio-material 
realm, frequently containing bold predictions, question-
able calculations, a functionalist theory of the mind, and an 
unwavering—at times, quasi-messianic—conviction in the 
AI singularity trajectory.

4  Discussion of the results

The perception that AI development is accelerating beyond 
human controllability has fuelled a proliferation of nar-
ratives utilising bold hypotheses and strong doomsday 
rhetoric—even in peer-reviewed journals indexed in core 
databases such as Scopus and WoS. The results of our inte-
grative narrative analysis are summarised in the table below 
(Table 1). This table further features an AI X-risk heuristic, 
aiming at deconstructing and identifying problematic AI 
X-risk conceptualizations and doomsday narratives. With 
this, we hope to steer the discussion away from anticipating 
the most extreme and catastrophic outcomes of AI—which 
devotes primary attention to preventing these hypothetical 
scenarios—and advocate for both a de-escalation of rhetoric 
and a shift in focus to the here and now. We propose a tool-
kit for analysts, policy makers and academics to substanti-
ate the speculative, emotionally charged, and hype-fuelled 
debate about AI futures. 

The question remains: what role shall speculation play 
in assessing vast—but possibly very detrimental—futures 
linked to technological developments? Speculatory philo-
sophical arguments or anticipatory future games play an 
important role because they stimulate imagination and out 
of the box thinking. Breaking out of established thought pat-
terns and cognitive path dependencies can open the gates 
to new future trajectories—even if at times vast and dis-
ordered. Hence, is the problem the practice of speculative 
accounts based on shaky premises, or the very immediate 
impact these speculations have on contemporary policy?

Here, the issue any speculatory account has to consider is 
that philosophical speculation never happens in a social vac-
uum. The AGI debate is not a purely academic discourse but 
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stringent standards for academic indexing ensure that the 
included journals and articles are held to rigorous scrutiny, 
also concerning their quality of argumentation. The result 
reveals a multifaceted, and somewhat disconcerting picture. 
Returning to the introduction, the proclaimed AI X-risk 

5  Conclusion

In this paper, we interrogated the peer-reviewed corpus 
indexed in Scopus and Web of Science (WoS) for the plau-
sibility conditions of AI X-risks. We hypothesized that the 

Table 1  Results and AI X-risk heuristic
Research 
question

Results of the review AI X-risk heuristic

Variable of 
comparison: 
How is AI 
defined? How 
is it linked 
to existential 
risk? (RQ I)

Many papers in the X-risk community draw a human–machine analogy, 
displaying a tendency towards anthropomorphisation and a mechanistic 
worldview.

Are the progress and breakthroughs of AI justified 
by closed-world games, challenges, quests and 
benchmarks?

AI in competition with humans—the goal is to surpass humans.
Benchmarking as an indicator of AI performance with the problematic 
tendency of inductive generalization.

How prevalent are anthropomorphic tendencies, 
such as equating human capabilities and under-
standings with those of machines?

AI defined via functional capabilities, implying an engineering 
understanding.

Which metaphors or symbolic references are used 
to describe the relationship between humans and 
machines?Few papers: The value of defining AI is contested. Lack of benefit, rather 

focus on protected goods as negative human rights.

Speculative 
assumptions 
in relation to 
AI and (loss 
of) control 
(RQ I)

A considerable proportion of the literature invokes speculative criteria 
such as consciousness, sentience or autonomy.

Are speculative criteria mobilised to define AI?
Does the referent change from AI to AGI?

High confidence that AI will attain these criteria, with AI developing into 
AGI/Superintelligence.

Is AGI delineated as a point of reference? How, 
with what reference points?
If so, by what criteria does AI develop into AGI?

AGI and its development paths are ill-defined. What is suggested as a proof that AGI is reached 
and that humanity loses controllability?Advocation for functionalism as a theory of mind, treating AGI as an 

emergent process in the machine.
Some papers suggest a moral patient ethic, ascribing ethical value to 
machines.

Is AI’s attainment of (super-)human properties 
seen as inevitable / an emergent result of a mere 
matter of more algorithmic power?

Indicators of 
development 
(RQ II)

Calculations of probability, thresholds and occurrences are very wide-
spread in the AI X-risk community.

Is the growth in AI capacities projected to be 
linear, exponential or contingent?

Numerical models produce an aura of perceived objectivity, precision and 
truth. This bestows trust and changes the role from ‘authors’ to ‘experts’.
The use of metrics evokes a sense of certainty and triggers a performative 
notion, calling for action.
Some scholars proclaim the likelihood of a sudden loss of control (‘AGI 
flash’). Viewed as uncontrolled, unstoppable, and accelerating.

Are X-risks presented as calculable events 
that can be modelled and scientifically deter-
mined through probability-, threshold- and 
occurrence- calculations?

The effect is performative, suggesting a small window (kairos) to react. What is the tone of presentation, confidence, imag-
ery used? Are rhetorical devices utilised to convey 
rupture, breakthrough, acceleration?

Socio-
political and 
-material 
embedding of 
X-risk future 
(RQ III)

Almost no contribution present. Instead, AI is portrayed as an ‘autono-
mous agent’.

Are the arguments surrounding X-risks embedded 
in economic, material and socio-political factors?
Any questions of ownership, infrastructure or 
regulation raised?

Predominant X-risk discourse lacks interdisciplinary approaches and 
insights.
This results in an overshadowing of the social and material, liberating AI 
development from any real-world constraints.

Is the development of AI argued as imminently 
theory/model based?

Who’s speak-
ing? And for 
whom? (RQ 
III)

Mostly computer scientists and engineers. Philosophers like Nick Bostrom 
as prominent figures of reference, ‘Longtermism’ as a prominent school of 
thought.

Do the authors, and/or their organizations, have 
a distinct / (ill-)legitimate interest (personal, 
financial, political), in drawing attention to AI 
development?
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scores undermining diversity in scientific debates, sidelining 
more carefully, critically crafted scholarship taking place at 
smaller and/or less established scientific journals? To what 
extent is the publishing business, which is ever more build-
ing on metrification systems, vulnerable to sensationalist 
scientific claims designed to boost citations? These aspects 
may play a particular role in the contexts of the significant 
promises and fears projected at (the development) of AI.

The question to what extent the AI hype has an impact 
on publishing culture and also overall scientific authority is 
a salient one—given that many notable computer scientists 
who have delivered great achievements in their discipline 
(take Geoffrey Hinton who just recently won the Nobel 
price in Physics or Yoshua Bengio) are the ones who make 
strongest claims on the looming societal threats or on the 
paradisiac potentials around AI.

Acknowledgements  The authors would like to thank Isa Luiten who 
prepared the manuscript for publication.

Author contributions  All authors whose names appear on the submis-
sion made substantial contributions to the conception or design of the 
work; or the acquisition, analysis, or interpretation of data used in the 
work; drafted the work or revised it critically for important intellectual 
content; approved the version to be published; and agree to be account-
able for all aspects of the work in ensuring that questions related to 
the accuracy or integrity of any part of the work are appropriately in-
vestigated and resolved. The order of authorship was agreed upon and 
approved by the author team internally. We declare the contribution of 
the first author (Jascha Bareis) and the second author (Clemens Ackerl) 
as being equal.

Funding  Open Access funding enabled and organized by Projekt 
DEAL. The work was funded by the German Federal Ministry of Re-
search, Technology and Space (16IS23075).

Data availability   The full list of the literature corpus can be accessed 
under: ​h​t​t​p​​s​:​/​​/​z​e​n​​o​d​​o​.​o​​r​g​/​r​​e​c​o​​r​d​s​​/​1​7​8​6​5​7​4​3.

Declarations

Conflict of interest  The authors declare no competing interests.

Open Access   This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​v​e​c​​o​m​m​o​​n​s​.​​o​
r​g​​/​l​i​c​e​n​s​e​s​/​b​y​/​4​.​0​/.

futures can rather be labelled as speculative “wishful-wor-
ries” [20], than plausible trajectories that policymakers must 
take into account in a prioritized manner.

In approaching and defining AI (RQ I), a significant 
portion of authors privilege alarmist narratives that rest on 
anthropomorphic conceptualisations of AI and a functional-
ist theory of mind—some even attribute faculties such as 
‘consciousness’, ‘autonomy’ and ‘sentience’ to computa-
tional systems. This framing not only imbues the scientific 
discourse with emotional, speculative expectations and in 
so doing, undermines its analytical value. Moreover, the 
navigation of these categories quickly comes along with a 
new background condition: a jump from assessing Artificial 
Intelligence to a much more speculative object of investi-
gation, namely the attainment of Artificial General Intelli-
gence—often used exchangeably with terms as singularity 
and superintelligence—and the accompanying risks of such 
development. Both this jump and the related concepts, how-
ever, remain vaguely outlined and ill-defined within the cor-
pus at hand.

Concerning time, probability and plausibility horizons 
towards an AI out of control (RQ II), we observe a salient 
tendency in the corpus. AI future events and occurrences, 
no matter their complexity, are approached as phenomena 
that can be formalized, calculated and modelled. We note 
that when authors use these numerical models, they produce 
an aura of perceived objectivity, precision and truth. This 
bestows trust on academic authors and changes their role 
from ‘authors’ to ‘experts’. Some scholars also proclaim the 
likelihood of a sudden loss of control (‘AGI flash’). This 
development is presented as uncontrolled, unstoppable, and 
accelerating. However, there are also a few authors rejecting 
these premises as implausible, pointing to resource bottle-
necks, a declining pace of hardware growth and diminishing 
research productivity.

Regarding questions of background conditions (RQ III), 
authors often overlook the socio-technical foundations of 
AI, dedicating minimal attention to the necessary infrastruc-
tural, political and material preconditions of a supposedly 
accelerating AI towards loss of control. The predominant 
X-risk discourse lacks interdisciplinary approaches and is 
rather dominated by computer scientists and some analyti-
cal philosophers. Critical voices, which do exist, seem to 
publish elsewhere, but not in the world of WoS and Scopus.

This also shows a limitation of this study. Retrieving sci-
entific literature from impactful scientific databases covers 
substantial peer-reviewed literature—but it does not cover 
all publications, and seemingly, not all scientific views in 
the field.

These insights hint to a greater dimension that can only 
be touched upon briefly here: are impact factors and citation 
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