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Abstract

Artificial Intelligence (Al) is causing major disruptions, triggering waves of social,
cultural, political, economic and environmental problems that risk undermining the
very foundations of human society and the totality of the environment surrounding
it. Two problems in particular stand out. The first one is that there is generally no
vision of development behind the production of Al technologies, but rather indi-
vidualistic political and economic strategies benefitting a few oligarchs and private
companies. The second problem is that there is often little or no comprehension of
the AI technologies that are being produced, resulting in several forms of distress
and confusion cutting across culture, economics and politics. The argument ad-
vanced in this paper is that these two problems derive from one broader problem:
the eclipse of reason. In order to unpack and explain this problem, the paper draws
on the philosophy of Max Horkheimer and makes three distinct contributions. First,
it develops a theoretical framework to illustrate the nature of the eclipse of reason
and how it unfolds nowadays in the age of Al. Second, it expands Horkheimer’s
philosophy, by taking into account and integrating matters of education, ideology
and governance, which are crucial for understanding not simply how the eclipse
of reason takes place, but also how it stays in place, thereby chronically clouding
our capacity to comprehend Al and govern its deployment in a sustainable man-
ner. Third and finally, the paper proposes a philosophically grounded roadmap for
navigating the changes that are needed to reverse the eclipse of reason.
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1 Introduction

It is a matter of fact that Artificial Intelligence (Al) is causing major disruptions, trig-
gering waves of social, cultural, political, economic and environmental repercussions
that risk undermining the very foundations of human society and the totality of the
environment surrounding it (Coeckelbergh, 2024; Cugurullo et al., 2025; Johnson
& Acemoglu, 2023). The spectrum of these repercussions is so broad and heteroge-
neous, ranging from the depletion of natural resources to the erosion of democracies,
and the scale of their impact so vast, from the behavior of individuals to the metabo-
lism of entire nations, that the root cause that they share is not immediately visible.
As a result, many Al-related problems appear to be isolated and distant from each
other, in a way that makes it increasingly difficult to connect the dots and find solu-
tions targeting their source. This paper addresses this issue by advancing a theoretical
framework grounded in critical theory and designed to expose what is at the core of
some of the most pressing problems caused by Al development.

More specifically, the paper focuses on two interconnected problems. The first
one is that there is generally no vision of development behind the production of Al
technologies. Governments from all over the world are investing a lot in Al, but many
of these investments do not seem to be actually directed towards broader develop-
ment goals rooted in the needs of society as a whole and in the preservation of the
natural environment. Instead, it is evident that what is often at play are the interests
of a few oligarchs and private companies, as the Trump administration exemplifies
emblematically. In January 2025, Trump announced a $500 billion investment in
Al infrastructure as part of a strategic plan of technological development featuring
prominently Sam Altman, CEO of OpenAl and Larry Ellison, chairman of Oracle, at
the beginning of a presidency heavily influenced by Elon Musk (White House, 2025).
In Trump’s words, this plan and its outcome will be “incredible” (CNBC, 2025). He
talks about the “construction of colossal data centres” and “massive structures” that
he describes as “beautiful buildings”, making direct reference to real estate (CNBC,
2025). Furthermore, he says that “it will lead to something that could be the biggest
of all” (CNBC, 2025). However, what that “something” is or means is never speci-
fied. No clear vision of development is presented and, apart from a small mention of
the power of Al to cure diseases hitherto considered untreatable and of the obvious
economic and geo-political benefits of onshoring the Al industry, Trump’s speech
fails to take into account the needs of citizens and of the ecosystems that they inhabit
(CNBC, 2025).

The second interconnected problem is that there is generally little or no compre-
hension of the Al technologies that are being produced, resulting in several forms of
distress cutting across culture, economics and politics. As investments in Al innova-
tion keep flowing, and as many different Al technologies enter our society and medi-
ate most aspects of our life, a lot of people are struggling to cope with the rapid and
radical changes that Al is triggering. Examples of this problem include the numerous
individuals who are starting romantic relationships with Als a la ChatGPT as part
of an emergent neo-animism which denotes a lot of confusion regarding the extent
to which Al technologies are conscious and should be regarded as sentient beings
(Cugurullo, 2024; Pan & Mou, 2024). From an economic point of view, there is also
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confusion about the actual capabilities of Al (particularly complex Generative Als),
and this is leading to uncertainty as to what jobs should be automated or better left
in the hands of humans (Agrawal et al., 2023). Most problematically, from a politi-
cal perspective, society is struggling to respond to the escalation of Al development
in a manner that can actually steer it towards the benefits of the greatest number of
people, without harming the natural environment in the process. There are of course
important exceptions to take into account and these include recent Al regulations
as well as the work of NGOs pushing for a progressive, democratic and sustainable
use of Al (Cugurullo et al., 2025; Floridi, 2021; Roberts et al., 2023). Yet, there is a
growing feeling that, by and large, the construction and deployment of Al is serving
the purpose of accruing the power of already powerful economic and political actors
and, overall, empirical evidence of the social and environmental sustainability of Al
remains scarce (Coeckelbergh, 2024; Johnson & Acemoglu, 2023; Zuboft, 2019).

The argument advanced in this paper is that these two problems derive from one
single broader problem called the eclipse of reason. In order to unpack and explain
this problem, the paper draws on the philosophy of Max Horkheimer and makes
three distinct contributions. First, it develops a theoretical framework to illustrate the
nature of the eclipse of reason (Sect. 2) and how it unfolds nowadays in the age of Al
(Sect. 3). Second, it expands and updates Horkheimer’s philosophy, by taking into
account and integrating matters of education, ideology and governance, which are
crucial for understanding not simply how the eclipse of reason takes place, but also
how it stays in place, thereby chronically clouding our capacity to comprehend and
govern Al (Sect. 4). Third and finally, the paper proposes a philosophically grounded
roadmap for navigating the changes that are needed to reverse the eclipse of reason
(Sect. 5).

2 Theoretical Framework: The Eclipse of Reason in Horkheimer’s
Philosophy

In Eclipse of Reason, originally published in 1947, Max Horkheimer (1895-1973)
one of the founders of the so-called Frankfurt School, investigates the nature of rea-
son in modern times, in an attempt to shed light on the forces the drive the actions of
single individuals as well as society as a whole, by paying particular attention to mat-
ters of technological development. In unpacking the concept of reason, Horkheimer
(2013) makes and proposes a crucial distinction between subjective and objective
reason. For Horkheimer (2013), subjective reason is the reason of the individual,
which focuses on the self and what the self needs and desires. This is thus a form of
reason leaning toward personal interests and gains and, eventually, triggering actions
whose outcomes benefit a given individual. Horkheimer (2013) argues that there is
nothing wrong with subjective reason per se, inasmuch as it is a part of human nature
that originates in our primordial instinct of self-preservation without which, put it
simply, we would not care about our own basic needs, such as food or shelter, and
therefore we would not survive. However, Horkheimer (2013) invites us to reflect on
the dangers that an excessive dose of subjective reason might cause, since an extreme
attention to the needs, wishes and benefits of the self risks translating into a disregard
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for what is around the self. In other words, if we take subjective reason to extremes,
it can make us blind to the needs of other individuals and those of the surrounding
environment.

Objective reason is different. Horkheimer (2013: 2) describes it as a “force” driv-
ing “relations among human beings and social classes, social institutions and nature.”
This form of reason thus goes beyond the sphere of the self and extents its scope to
groups of individuals, to society as a community in which interdependent individuals
live, to the institutions that facilitate and regulate their lives and, last but not least, to
the surrounding natural environment. Seen from Horkheimer’s perspective, reason
becomes therefore a matter of scale, with subjective reason pertaining to the small
and narrow scale of the self, and objective reason encompassing much larger and
broader scales, including cities, regions, nations and the whole planet in an effort
to care for humanity and nature. This is because, for Horkheimer (2013), objective
reason focuses on a plurality of needs and interests and, unlike subjective reason, it is
not restricted to self-preservation. Instead, it is sensitive to the preservation of society
as a whole and it seeks to find an equilibrium between the interests of many different
selves, without forgetting that our species is part of complex and delicate ecosystems
that have needs too. In these terms, although Horkheimer does not explicitly engage
with the notion of posthumanism, his idea of objective reason resonates with contem-
porary posthuman philosophies and their attention to non-anthropocentric models of
development and more-than-human needs (Braidotti & Bignall, 2018; Clark, 2023).

In his explanation of objective reason, Horkheimer (2013) stresses that this is a
form of reason which is based on Zigher concepts. A higher concept is one that cap-
tures concerns, needs, aspirations and scales that go beyond the sphere of the self.
Here Horkheimer (2013) draws on Plato’s (2007) philosophy and proposes justice
and equality as examples of higher concepts. Similarly, he also mentions happiness
as a higher concept and, in so doing, establishes a connection with Aristotle’s (2000,
2004) theory of eudaimonia. For Aristotle (2000) achieving happiness or, in his
words, a condition of eudaimonia is a matter of development, relations and scales. It
is a matter of development because it begins with single individuals coming together
as a family; then several families forming a village and eventually the union of a few
villages leading to the formation of the polis (mo\g), which is for Aristotle (2000) the
ideal type of human community. It is also a matter of scale and relations because, as
Aristotle (2000) argues, single individuals cannot fully realize their potential, flour-
ish and, thus, become happy, by themselves. They need other people as well as the
resources that the polis provides (Aristotle, 2000). From an Aristotelian perspective,
happiness is relational and the governance of the polis is precisely an act meant to
maximize not simply the eudaimonia of individuals, but of them as citizens: as mem-
bers of the polis and part of a collective (Aristotle, 2000).

Returning to Horkheimer, the process that he describes as the eclipse of reason
is twofold. First is the tendency of subjective reason to overpower objective reason.
This is a tendency that, according to Horkheimer (2013), is strong in modern and
technologically advanced societies where subjective reason triumphs to the detri-
ment and, ultimately, negation of objective reason. Paraphrasing Horkheimer, this
means that one side of the coin is missing. For Horkheimer, subjective and objective
reasons are two sides of the same coin, i.e. reason, and they are both important. What
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he laments is that the negation of objective reason removes a crucial part of reason,
thereby maiming reason itself. In practice, this situation creates a problematic lacuna
in the compass the orientates our actions as well as our models of development
which, as Horkheimer (2013) argues, are negatively influenced by the supremacy of
subjective reason and its emphasis on individual needs over those of society and the
environment.

Second is “the complete transformation of the world into a world of means, rather
than of ends” (Horkheimer, 2013: 66). This is a key passage that requires some expla-
nation. For Horkheimer, subjective reason tends to pursue the development of means
or, put it simply, instruments for fulfilling personal objectives (which are the main
concern of this strand of reason). In the philosophy of Horkheimer (2013), this ten-
dency is connected to technological development and innovation whereby more and
better instruments are created, eventually leading to the production of advanced tech-
nology. For example, the need for shelter has led over the course of millennia to the
construction of rudimentary dwellings made of wood around two million years ago;
and subsequently to the erection of brick houses around 7,000 BCE, along an impres-
sive process of techno-domestic development which is now culminating in domotics
(Clark, 2003; Cugurullo et al., 2023). A similar need has also led, since the invention
of money and the diffusion of market economies, to the pursuit and accumulation of
different forms of capital. This is because money becomes de facto an instrument in
our hands that we can use to buy a home when we do not want or cannot build one
ourselves.

Objective reason is different and, consequently, it leads to another type of devel-
opment. Being objective reason based on higher concepts, this strand of reason is
for Horkheimer (2013) intrinsically connected to philosophical development. This
is because higher concepts, such as justice, equality and happiness, are difficult to
define and understand, and philosophy is thus key to reflect upon their meaning. The
complexity of a higher concept becomes apparent in comparison with a basic need
targeted by subjective reason. The need for food, for instance, that each of us feels
can be simply explained as the need that our body has for energy in order to move,
grow and repair. In contrast, a concept like justice requires a much more sophisticated
and longer explanation: one that started with philosophers including Plato (2007)
in ancient Greece and Confucius in ancient China and that, after many centuries, is
still in the making (Duvert, 2018; Miller, 2013). The notion of sustainability as an
example of a recent higher concept is another case in point. Sustainability is a com-
plex concept, inasmuch as it comprises a multi-species perspective on development,
multiple scales ranging from local ecosystems to global environmental changes, and
an intricate connection of matters of economic growth, ecology, justice, culture and
politics (James, 2014). Capturing this complexity and elucidating what a sustainable
form of development means cannot be done without rigorous philosophical reflec-
tions. This is further exemplified by recent works in philosophy of technology in
which philosophers interrogate the meaning of sustainability in relation to Al (Mazzi
& Floridi, 2023).

Furthermore, it is crucial to note that this line of philosophical work is not just
meant to provide explanations or capture meanings. Here philosophy also identifies
goals, or ends in the words of Horkheimer (2013). Justice, for example, is not simply
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a concept: it is a societal goal that a plethora of philosophers have identified, for a
long time, in a way that should orientate the development of society (Risse, 2020).
Similarly, sustainability is supposed to be a goal too. In this regard, philosophical
reflections on sustainability and Al are meant not only to develop an understanding of
what a sustainable Al is but, above all, to clarify that nowadays an important goal for
governments from all over the world is to deploy Al specifically to achieve a condi-
tion of sustainability (Cowls et al., 2023).

Means and ends are of course compatible. Building houses to fulfil the need for
shelter would not be possible without technological tools. Similarly, the goals of
sustainable development can be supported by technology in the shape of Als trained
to monitor environmental loss or to predict future patterns of energy consumption
and carbon emissions, for example (Cowls et al., 2023; Silvestro et al., 2022). What
Horkheimer (2013) denounces in Eclipse of Reason is that when one side of reason
is missing, we end up with a constant process of technological development leading
to more and increasingly powerful technologies. Here, put it simply, means abound.
However, without the guidance of objective reason, this type of development is not
pursuing an end, intended as a goal inspired by higher concepts whose realization
would benefit society as a whole without harming the environment. Therefore, in
Horkheimer’s (2013: 66) words, we eventually end up living in a “world of means,
rather than of ends.” This is a dangerous condition because a constant technological
development, lacking a clear social and environmental vision capable of guiding its
direction and giving meaning to it, is a blind form of development.

2.1 Discussion: Al Development from the Perspective of Horkheimer’s Philosophy

The theoretical framework illustrated above is helpful to discuss and understand
some of the major problems that the development of Al is posing nowadays. The
eclipse of reason theorized by Horkheimer is not a sudden phenomenon. It is a pro-
cess that unfolds gradually and, from this perspective, we can notice how the emer-
gence of different Al-related problems corresponds to different phases of the eclipse
of reason. This paper deals with two interconnected problems, in particular, which
were introduced in Section One. These are first the lack of a broader vision of devel-
opment behind stratospheric investments in Al technology; one that is rooted in the
needs of society as a whole and the environment, instead of benefitting mostly a
minority of oligarchs and corporations at the expense of the planet’s ecosystems. The
second one pertains to a general lack of comprehension of the Al technologies that
the aforementioned investments are producing. As it was stressed in the introduc-
tion, this is evidenced on a personal level by romantic relationships that a growing
number of individuals are starting with Als under the false belief that such synthetic
intelligences are conscious; by a widespread confusion about the actual capabilities
of Al and, last but not least, by a global impasse regarding what political strategies
can, in theory and practice, actually steer Al development towards a condition of
sustainability.

The first problem can be explained in relation to the first phase of the eclipse of
reason described by Horkheimer. The development of Al technology and the massive
investments that today are being made in the field of Al are often driven by subjective
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reason. This is a form of reason that, as the German philosopher reminds us, leans
toward personal interests and gains and, as a result, any outcome rooted in subjective
reason benefits only a small number of individuals. What is lacking is the influence of
objective reason as a force driving “relations” among people and between them and
the natural environment (Horkheimer, 2013: 2). Without objective reason, develop-
ment cannot go much further than the sphere of the self and is ultimately unable to
reach an equilibrium between the interests of multiple selves and those of the more-
than-human world.

Most importantly, without objective reason, development is neither inspired nor
framed by higher concepts such as justice, equality, happiness and sustainability.
These are concepts that should orientate the genesis and deployment of Al tech-
nology, and their absence simply means that Al development would not be able to
equally spread its benefits, and to boost people’s eudaimonia without harming the
natural environment. Overall, anytime we hear political discourses, such as Trump’s
Al strategy (White House, 2025), that lack a broad vision of development beyond the
obvious economic gains of few stakeholders, and when we come across evidence of
the socio-environmental unsustainability of Al that is now abounding in the shape of
surveillance capitalism, digital authoritarianism, ghost work, environmental exploi-
tation, e-waste and mounting carbon emissions generated by energy and water-inten-
sive data centres (Brevini, 2021; Coeckelbergh, 2024; Cugurullo et al., 2025; Falk
et al., 2024; Zuboff, 2019), the explanation from the perspective of Horkheimer’s
philosophy is simple: subjective reason has overpowered objective reason.

Relatedly, the root of the second interconnected problem lies in the second and
final phase of the eclipse of reason identified by Horkheimer (2013: 66), namely the
“transformation of the world into a world of means, rather than of ends.” Nowadays,
we can observe the development of Al technologies as means to pursue individual-
istic goals. Once again, real-life examples abound. Tech companies using Al tools to
extract behavioral data that are later bought by advertisers (Zuboff, 2019). Predictive
Al systems deployed at the local level as instruments of disciplinary power to moni-
tor citizens’ activities, so to anticipate and control their next moves (Xu et al., 2024).
Elections manipulated via Al (Coeckelbergh, 2024). Urban Al experiments such as
Neom whereby the Saudi elite is seeking to attract international investments and, at
the same time, eliminate any form of dissent and maintain the status quo (Cugurullo,
2026). It is here that Al becomes an instrument of surveillance, a tool to influence
public opinion and gain political power, or simply a commodity that is commercial-
ized and sold to make money. From the perspective of Horkheimer’s philosophy
what is missing is philosophical development and inquiry to critically reflect on the
meaning of Al, its actual capabilities, the extent to which it can foster a condition of
sustainability and, if so, how. In practice, what we are witnessing is a form of techno-
logical development that is by and large decoupled from philosophical development.

What is also missing are clear goals or, in Horkheimer’s (2013: 66) words, “ends”.
Al development is generating plenty of instruments, but it is not equally generating
societal goals. According to the German philosopher this is a task that technologi-
cal innovation alone cannot perform and one which requires philosophical inquiry.
Overall, Horkheimer’s thesis is helpful to recognize that the two problems discussed
in this paper are interconnected, because they share the same root cause and repre-
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sent different stages of the formation of one broader problem. Horkheimer calls this
problem the “eclipse of reason” which, as the previous section has explained, consists
of a twofold process whereby development becomes dominated by the interests of a
minority of individuals (and their subjective reason), eventually leading to the pro-
duction of technological instruments whose deployment is not targeting overarching
societal goals (or ends in his words) identified through a meticulous philosophical
inquiry. However, Horkheimer’s thesis needs to be expanded and updated, given that
Eclipse of Reason is a relatively short contribution written at the end of the Second
World War, and today we are facing a different political and technological landscape.
It is with the aim of updating and expanding Horkheimer’s philosophy that the next
section begins.

3 Segue: An Expansion of Horkheimer’s Philosophy in the Age of Al

In his analysis of the technology-development nexus, Horkheimer tends to present a
series of binary scenarios. Most prominently, he counterposes subjective and objec-
tive reason in a dichotomic manner, to then present technological development as a
process following a track that is different than that of philosophical development. As
it was stressed in the previous section, Horkheimer’s approach brings noteworthy
advantages because of its capacity to grasp the big picture and identify the crux of
the matter in relation to major social and technological problems. However, the same
approach is unable to capture some important nuances that risk to remain hidden by
the binaries established in Eclipse of Reason.

For a start, the “transformation of the world into a world of means, rather than
of ends” denounced by Horkheimer (2013: 66), does not necessarily lead to a situ-
ation in which philosophical development and inquiry are completely absent and
irrelevant. The state of affairs is more complex than Horkheimer’s account, and this
is evident nowadays as a number of philosophical studies are, to some extent, influ-
encing Al development and its impact on society. Many of these studies are precisely
in the tradition of Horkheimer’s critical theory and serve the important purpose of
demystifying Al and clarifying its actual capabilities. The work of Natale (2021), for
example, convincingly demonstrates that numerous Als might appear to be conscious
because they are strategically designed in a deceitful manner to give the illusion of
possessing humanlike properties. In a similar critical vein, Pasquinelli’s (2023) stud-
ies help us reconsider the autonomy of Al technologies on the basis of their depen-
dency on human labour and knowledge, while recent philosophical inquiries within
the Marxist tradition have shown that Al is an ideology hiding a project of social and
environmental domination (Cugurullo, 2025). Beyond the realm of critical theory,
we also find a number of philosophers, particularly in the field of Al ethics, who are
actively working on real-life regulations and policies together with governments and
supranational organizations (Cocchiaro et al., 2025; Floridi et al., 2018, 2022).

Therefore, the problem is not that philosophical inquiry and critical theory are
completely absent or decoupled from technological development, as Horkheimer’s
thesis would suggest. These intellectual perspectives are indeed present, but they are
not evolving and being disseminated as rapidly as technological innovation. In con-
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ceptual terms, we can grasp this issue by drawing on Rosa (2013) to understand that
there are different kinds of acceleration. One is technological acceleration which, as
Rosa (2013) explains, is the speed at which technologies are invented, produced and
distributed. Another type of acceleration is the velocity at which technology is being
studied and comprehended by the society that is deploying it, here defined as episte-
mological acceleration. In the age of Al, technological acceleration has substantially
surpassed epistemological acceleration. In crude politico-economic terms, instead,
we can simply and safely state that more investments are pouring into the making of
Al technologies, rather than in their philosophical study.

Relatedly, there is the question of culture and education. This is something that
Horkheimer does not discuss in Eclipse of Reason, although it is of fundamental
importance. Philosophy is indeed crucial and the critical theory advocated by Hork-
heimer is necessary to evaluate the capabilities of a given technology and, above
all, to reflect on the extent to which they can serve the purpose of realizing higher
concepts such as justice and happiness. However, without effective educational sys-
tems and programmes there is a very concrete risk that the knowledge produced by
critical theory remains isolated and unevenly distributed, thereby losing its potential
for actual impact. Returning to some of the issues discussed so far in this paper, there
is a clear tension between the fact that a growing number of people consider some
Al technologies to be conscious to the point of even starting romantic relationships
with them (Pan & Mou, 2024), and the fact that critical studies show that the same
technologies are not actually conscious, but appear as such since they are deceitfully
designed to fake humanlike properties like consciousness (Natale, 2021). It is also
problematic that most governments are investing heavily in Al under the belief that
it will fix all environmental problems as a silver bullet, while critical scholars have
denounced such belief as a dangerous ideological illusion hiding colossal amounts
of energy, water, carbon emissions, e-waste and raw materials, intrinsic to the fero-
cious metabolism of the Al industry (Cugurullo, 2025). These tensions exist because
the knowledge coming from critical theory has not been sufficiently disseminated
via education on a large scale. In a nutshell, what we observe is that critical theory
has generated precious knowledge about technology, in a manner that would be in
line with Horkheimer’s aspirations, but the same knowledge has not become part of
(mainstream) culture.

It is not a coincidence that so-called A7 literacy, namely the capacity to properly
understand, evaluate and use Al technology, has become one of the key factors shap-
ing how people approach Al and the extent to which they decide to integrate it into
their life (Almatrafi et al., 2024). It should not come as a surprise that, in this context,
those who are more literate show greater care in the deployment of Al and aware-
ness concerning concrete risks, including data breaches, glitches, system failures and
algorithmic bias, instead of fearing unrealistic sci-fi scenarios populated by sentient
technologies (Cugurullo & Acheampong, 2024; Tully et al., 2025). Ultimately, lit-
eracy is only tangentially connected to philosophy and remains chiefly a matter of
education, which is a situation that invites us to expand Horkheimer’s thesis and
its binary representation of development composed of technological innovation and
philosophical inquiry.
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Another binary scenario postulated in Eclipse of Reason pertains to higher con-
cepts which in Horkheimer’s (2013) thesis are either present or absent depending on
the presence or absence of objective reason in processes of technological develop-
ment. The way Horkheimer illustrates this scenario requires more nuance and an
extra layer of philosophical reflections, since presence and absence can actually over-
lap in complex ways. Higher concepts can indeed be present, but only nominally at a
very superficial level. If we take a higher concept like sustainability, as an example,
it becomes quickly evident that the notion of making development sustainable is
present, almost universally, in countless policies, political agendas, projects and mas-
terplans (Wheeler, 2023). However, there is also substantial evidence, particularly at
the local level, that many of the initiatives that are officially pursued under the banner
of sustainability, are not actually targeting and achieving environmental preservation
and social justice (Kuntsman & Xin, 2024). In these cases, the term sustainability is
present merely as an empty signifier, in a way that is detrimental to sustainability as
a higher concept, with the latter eventually losing meaning and practical relevance
(Brown, 2016; Swyngedouw & Kaika, 2014).

In postmodern philosophy, the situation described above has been recurrently cri-
tiqued and explained by several scholars; most prominently by Foucault (2002) who
talks about discourses to stress how language can be a treacherous medium to hide
strategies targeting one thing only: power. On a related note, an analogous discrep-
ancy between statements and facts has also been highlighted in Kirkham’s (1992)
correspondence theory according to which a given claim does not inevitably corre-
spond to what is actually happening on the ground. Overall, returning to the paper’s
main topic, artificial intelligence, a similarly ambiguous situation can be observed in
relation to sustainability as a higher concept. On the one hand, the notion of sustain-
ability is present in Al development, in the shape of many local, regional and inter-
national initiatives in favour of sustainable AI (Van Wynsberghe, 2021). These are
initiatives that are explicitly aligned with the ethos of sustainability under the belief
that Al technology can and will make the spaces that we inhabit, cities in particular,
more environmentally sustainable (Cugurullo, 2025).

On the other hand, however, a growing number of critical studies are showing
how behind the same initiatives are often plans to use Al to preserve the power of the
dominant elite, without any real care for the natural environment (Cugurullo, 2025;
Hahnel & Miiller, 2025). From the perspective of Marxian philosophy, this is ideol-
ogy in action and, more specifically, 4ldeology whereby visions of sustainable cities
powered by Al hide projects of socio-environmental domination (Cugurullo, 2025).
Emblematic is the case of Neom in the Kingdom of Saudi Arabia where new cit-
ies filled with Als ranging from robots to driverless vehicles and autonomous urban
operating systems, are being built under the banner of sustainability, in sharp contrast
with a reality characterized by social injustice and loss of natural habitat (Cugurullo,
2026). In addition, it is important to remember that even when there is a genuine
interest in using Al for sustainability purposes, the environmental costs of producing
and maintaining Al technologies in terms of energy, water, carbon emissions and rare
earth minerals and metals, remain substantial (Brevini, 2021; Cugurullo et al., 2025;
Falk et al., 2024).
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Such a problematic and ambiguous situation in which the sustainability of Al can
be nominally present while being in practice absent, goes to show that the critical
theory advocated by Horkheimer is not enough for the purpose of aligning techno-
logical development with higher concepts. Critical theory has to go hand in hand with
critical empirical studies to shed light on the extent to which projects and initiatives
that are officially leveraging Al to find sustainable solutions, are de facto advancing
a condition of sustainability. This synergistic approach offers the potential of gener-
ating a virtuous circle connecting theory and practice, with philosophers and schol-
ars working in cognate disciplines learning more about how supposedly sustainable
Als perform on the ground, and revising their theories and policy recommendations
accordingly.

Finally, it is important to recognize that comprehending a higher concept does not
automatically lead to its realization. In his philosophical system, Horkheimer (2013)
essentially boils development down to two tracks. One is technological development
through which technologies are designed and created. The other one is philosophical
development whereby higher concepts are formulated and understood. In the mind of
the German philosopher, these two lines of development should intersect and go hand
in hand, with the latter framing the former so that philosophical inquiry can inspire the
creation of technology and orientate its deployment towards higher concepts such as
happiness and justice. A lacuna in this thesis is that while higher concepts, as Hork-
heimer (2013) points out, are indeed very complex to understand and thus require philo-
sophical research to flesh out their meaning, they are also extremely difficult to realize.

We can refer again to the higher concept of sustainability, as an example, to illus-
trate this tension. From a conceptual perspective, there is the enormous challenge
of coming up with a sound understanding of sustainability, capable of integrating
the needs of heterogeneous individuals, societies and ecosystems, and encompassing
social, political, environmental and economic spheres; one that has global resonance,
while also focusing on specific socio-environmental issues, such as the loss of natural
habitat and climate change, so to avoid becoming an empty signifier (Brown, 2016).
Assuming that, over the years, a collective philosophical effort manages to overcome
such conceptual challenge, there would still be an even bigger challenge around the
corner, in relation to how a sustainable form of development can be practiced glob-
ally. In other words, in this scenario, the goal of development (or the end in Hork-
heimer’s words) would be finally clear, but there would not be any clarity regarding
the kind of strategy that is necessary to achieve it. Considering the plethora of human
and more-than-human needs involved in the realization of sustainability at an inter-
national scale, this is an issue that only a very advanced system of global governance
can tackle.

In the current age of Al, this is now more evident than ever as supranational orga-
nizations struggle to regulate the use of Al technologies in a binding manner, and
key players on the global stage, such as cities for instance, attempt to find ways to
cooperate and use Al against international environmental problems (Feldstein, 2024;
Hintz et al., 2026; Machen & Pearce, 2025). This evidence underscores the value
of expanding Horkheimer’s thesis beyond the pillars of development identified in
Eclipse of Reason, integrating matters of governance, as well as the questions of edu-
cation and culture previously discussed in this section, into an updated critical theory.
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4 Conclusions: Towards a New Critical Theory

The diffusion of Al is sending shock waves across multiple scales, from the every-
day life of people within their personal sphere of development, to the highest levels
of national and international development. As a result, a plethora of heterogencous
social, psychological, political, economic and environmental problems have emerged,
and this paper has found a shared root in what Horkheimer (2013) calls the eclipse of
reason. The paper has focused on two interconnected problems in particular. The first
one is a rapid accumulation of stratospheric investments in Al technology in a man-
ner that is not being directed towards a clear and holistic vision of development, with
the result that those who are benefitting the most from it are a minority of oligarchs
and private companies thirsty for individualistic gains. The second issue concerns a
widespread struggle to cope with Al innovation as both individuals and large-scale
political institutions appear to be confused about how to integrate this technology
into processes of personal and international development in a sustainable way.

Their interconnection lies in the unfolding of the eclipse of reason theorized by
Horkheimer, with each problem representing a phase of the eclipse. The lack of a
holistic vision of development targeting society as a whole and the more-than-human
world, is due to the dominance of the subjective reason of a few powerful individu-
als that steer Al innovation towards their own gains. The confusion that surrounds
the integration of Al technologies into people’s life as well as into the life of whole
countries is instead connected to what Horkheimer (2013: 66) describes as the “trans-
formation of the world into a world of means, rather than of ends”, which ultimately
results in a reckless technological development that is neither framed nor guided by
critical philosophical inquiry.

The paper has built on Horkheimer’s thesis and expanded the theory of the eclipse
of reason, by taking into account aspects of technological and societal development
that were not originally considered by the German philosopher. This effort culmi-
nates now in a new critical theory seeking to illustrate the dynamics whereby, in the
age of Al, the eclipse of reason is unfolding and with what implications (see Fig. 1).
These days reason begins its eclipse and it enters a profound crisis with the explosion
of massive investments in the creation of new Als, and this can be observed, as noted
in the introduction, in the $500 billion investment in Al infrastructure announced by
the Trump administration, for instance, among many other contemporary national Al
strategies (CNBC, 2025; Cugurullo, 2024). At the same time, various processes of
philosophical development take place in order to critically understand the meaning,
capacities and risks of Al, and to theorize how this technology can be deployed to
realize higher concepts such as justice, equality and sustainability.

Here examples abound and it is worth mentioning the study of the deceitful design
of Al technologies meant to fake humanlike properties like consciousness, as part of
ideological schemes (Cugurullo, 2025; Natale, 2021); the critique of Al as an extrac-
tive technology that absorbs the knowledge of workers as well as people’s behav-
ioral data, often without their consent (Pasquinelli, 2023; Zuboff, 2019); the many
efforts to develop ethical guidelines to steer Al innovation towards a condition of
sustainability (Bolte & Van Wynsberghe, 2025; Floridi et al., 2018; Floridi, 2024;
Hagendorff, 2022); and the definition of concepts such as democratic Al, sustain-
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Fig. 1 The eclipse of reason in the age of Al. Source: author’s original

able Al, sustainable Al urbanism and Al for people, which resonates with Hork-
heimer’s (2013) intuition about the function of so-called higher concepts in framing
the design, production and deployment of technology, in the hope that such concepts
will eventually feed into policy making and industrial development (Coeckelbergh,
2024; Floridi et al., 2018; Palmini & Cugurullo, 2024; Van Wynsberghe, 2021).

In this context, it is important to pause and reflect on the fact that at the same time
does not mean at the same speed. Drawing on Rosa’s (2013) theory of acceleration,
this paper has stressed that there are two main velocities at play in the eclipse of rea-
son. One is what Rosa (2013) terms fechnological acceleration along an axis where
innovation in new technologies skyrockets. The other one theorized in this contribu-
tion refers to the speed at which new technologies are comprehended within the soci-
eties that end up adopting them. We call this velocity epistemological acceleration
which, in the age of Al, is being drastically surpassed by technological acceleration.

This temporal disequilibrium is by and large an outcome of a broader imbalance
in terms of investments, with tech giants and governments alike investing more
resources in technological rather than philosophical development. A similar imbal-
ance is also present when it comes to matters of education. Levels of Al literacy are
still relatively low worldwide, and this can be explained by the fact that the tech-
nologies produced by Al companies circulate globally through processes of mass
distribution that openly target mass consumption, often with government support
and incentives (Almatrafi et al., 2024; Schmid et al., 2025). In comparison, critical
theories and theoretical frameworks concerning Al suffer from a more modest dis-
tribution, and are penalized by educational systems that receive much less funding
than industrial systems. The problem, therefore, is not that this body of knowledge is
absent, as Horkheimer’s (2013) original thesis would suggest. Philosophical inquiry
and critical theory are being cultivated and are indeed informing the current debate
about Al but at a scale and speed that is almost insignificant compared to the velocity
and commercialization of Al innovation.
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Relatedly, there is the matter of the extent to which the knowledge produced
by philosophical inquiry, in the shape for example of critical theories and ethical
frameworks pertaining to Al, generates impact. As it was previously mentioned, this
is essentially a question of governance which, although missing in Horkheimer’s
(2013) thesis, is very relevant to his philosophy. This is because higher concepts
such as justice and happiness and, more recently, sustainability and sustainable Al,
require a coordinated effort in order to be realized: one that transcends the sphere of
the self and comprises the needs of society as a whole and the environment. In the
age of Al, such effort is equal to the challenge of the governance of AI understood
as a set of processes, norms and regulations whereby different actors cooperate and
perform coordinated actions in order to steer the development and deployment of Al
technologies towards benefits that are equally shared by humans, without harming
the more-than-human world (Braidotti & Bignall, 2018; Bullock et al., 2024; Floridi
et al., 2018; Roberts et al., 2024). In line with the principles of objective reason, the
scale of this strand of governance should encompass the entire planet in an effort to
care for humanity and nature, and it is not a coincidence that many philosophers are
advocating for a global Al governance (Roberts et al., 2024).

Alas, in the age of Al, the eclipse of reason reaches its apex because governments
worldwide are not investing enough resources in efficient systems of global gover-
nance and in implementing binding sets of rules to control and limit the use of Al. As
aresult, what we observe today is the gradual diffusion of relatively weak regulations
on the part of supranational entities, such as the EU, while a few NGOs struggle to
push for the development of more ethically sound and sustainable Al systems, albeit
without enough political power to drive significant change (Cugurullo et al., 2025;
Feldstein, 2024). Examining the reasons why this is happening would go beyond the
scope of the paper and extend the analysis to the terrain of political economy which
is another piece of the puzzle that Horkheimer (2013) does not search for in Eclipse
of Reason. In a nutshell, it is important to remember that several states are assuming
the role of investors in rather than regulators of Al, with many studies showing how
at both the local and the national level, governments are teaming up with private tech
companies to quickly finance and co-develop Al, in a growth-oriented manner that
disincentivizes its prompt regulation (Schmid et al., 2025; Xu et al., 2024).

Coming back full circle (see Fig. 1) and returning one more time to Horkheimer’s
thesis, it is because of a sheer disequilibrium in terms of investments and veloci-
ties that we end up in a situation in which technological instruments abound, while
there are not enough cultural instruments to make sure that society as a whole com-
prehends them, and enough political instruments to regulate their development and
deployment on a global scale. In such situation, the cycle of the eclipse of reason con-
tinues and its negative effects are reproduced ad infinitum, inasmuch as in the absence
of a critical awareness of Al across society (evidenced by low levels of Al literacy)
people tend to accept this technology, often under the illusion that it has properties
that in reality it has not got. This is exemplified by the growing number of individu-
als who are starting romantic relationships with Als, under the false belief that these
technologies possess consciousness (Pan & Mou, 2024). Ultimately, the acceptance
of a given technology (in this case Al), increases the demand for it which, in turn,
fuels investments in the production of more and more Als. In addition, the absence
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of efficient governance systems supposed to regulate and limit the development of
Al simply means that not only Al development is not going to stop, but also that its
velocity is not going to decrease. This is why we will see continuous investments in
Al and more pro-growth national Al strategies akin to those that served as an entry
point for this paper.

5 Coda: a roadmap for reversing the eclipse of reason

Despite how problematic the situation is nowadays, it is still possible to reverse the
eclipse of reason. As Williams (2009: 73) reminds us, pragmatic questions about
“what we should do” extend philosophical research on principles into the realm of
politics, so to identify practical interventions situated within existing conditions and
oriented toward what is actually feasible. In this regard, history offers solace and
more than one reason for being optimistic. When Horkheimer wrote Eclipse of Rea-
son at the end of World War Two, the kind of technological development that he was
mostly preoccupied with was nuclear energy. Since then, the use of nuclear technolo-
gies has significantly improved and, while the specter of the atomic bomb still looms
over us, there has not been another Hiroshima or Nagasaki. This improvement has
not only been due to progress in philosophical inquiry and critical theory concerning
technological innovation, but also to the establishment of solid governance systems
that have limited the use of nuclear technology to certain fields, such as energy provi-
sion in particular (Judge et al., 2025). In addition, there have been plenty of cultural
initiatives, from the renovation of public education curricula to the organization of
exhibitions and the production of movies and novels, that in concert have raised a
critical awareness across society about the very concrete dangers that the misuse of
nuclear power poses (Ramana, 2011; Yim & Vaganov, 2003).

Moving from a logic of obstruction to a logic of competence, whereby critical the-
ory can go beyond the analysis of what obstructs personal and international develop-
ment, and shed light on what can foster capacities to develop both as individuals and
a society (see Celikates, 2018), the paper now traces a roadmap indicating potential
solutions to the problems posed today by the eclipse of reason. It is a philosophically
grounded roadmap based on the assumption that, as acknowledged by Horkheimer
(2013) himself, philosophy should not only provide explanations, but also identify
goals or ends in his words, meant to orientate the development of society. This is of
vital importance during the ongoing eclipse of reason which is making us lose our
bearings, and this type of goals can offer directions to escape from its darkness or, at
the very least, mitigate it.

As we have seen, the first core problem is the domination of subjective reason
which, in the age of Al, generates two subproblems: the rise of oligarchies and undem-
ocratic political systems sustained by technological (AI) systems, and an escalation
of environmental degradation caused by the extensive production of Al technologies
hungry for energy, water and raw materials. Here governance should come into play
and target the following interconnected ends, in order to decrease the influence of
subjective reason. One is non-domination intended as the “bedrock of justice”, so
to avoid a condition in which Al is in the power of a minority of individuals who
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are abusing that power (Shapiro, 2012: 293). The other one is environmental sus-
tainability as the preservation of ecosystems and the minimization of waste, carbon
emissions and energy use, particularly in relation to the metabolism of the Al industry
(James, 2014). Practical actions in line with these ends would include having parlia-
ments and assemblies steer the course of Al development (Coeckelbergh, 2024), and
incorporating clear environmental limits in the design of Al technology to prevent the
formation of unsustainable Als in the first place (Palmini & Cugurullo, 2024).

The second core problem is the formation of a world not of ends, but rather of
instruments developed at a velocity that is greater than the speed at which society
studies and comprehends them. This leads in turn to two Al-related subproblems: low
levels of Al literacy and low quantities of Al technologies encapsulating higher con-
cepts. In this context, governance should target education as the enhancement of the
“participation of the individual in the social consciousness” of populations adopting Al
(Dewey, 1897: 77); and conceptual engineering broadly understood as the design of
higher concepts and their integration into Al technologies, so that such concepts can be
widely put into practice as a form of “conceptual activism” (Chalmers, 2025: 2904). In
this regard, practical interventions include investments in public education, exhibitions
and art projects meant to increase people’s consciousness of Al, its capabilities and
impact (Coeckelbergh, 2024), and new conformity assessment protocols evaluating
not only how an Al technology has been built from an engineering perspective, but
also what concepts have informed its construction from a philosophical point of view.

The third core problem is governance itself as governments worldwide are not
investing enough resources in systems, processes, norms and regulations to control
the production of Al and direct its use towards higher concepts. This situation cre-
ates in turn two subproblems: the proliferation of empty discourses about higher
concepts, such as sustainability, which mask unsustainable uses of Al, and a global
impasse regarding how such situation can be rectified. Here governance should strive
for truth, in line with the correspondence theory of truth where being true is associ-
ated with the actual state of affairs (Kirkham, 1992); and for objective reason (Hork-
heimer, 2013). Relatedly, levers of practical change could be found in evidence-based
policy to ground Al projects in scientific evidence on their concrete risks and benefits
(Head, 2010); and multi-scalarity which deserves an ad hoc final reflection.

As objective reason constitutes a “force” driving “relations among human beings,
social classes, social institutions and nature” then its implementation, as we noted in
the beginning of the paper, is a matter of scale (Horkheimer, 2013: 2). Multiple scales,
to be precise, from that of the city, to regions, nations and the planet, so to encompass
multiple human and non-human needs. This philosophy translates into multi-scalar
governance which, in the age of Al, should include global Al governance as well as
smaller scales which are particularly important, when it comes to questions of sover-
eignty, accountability and power relations. This is because we currently do not have
international institutions and conventions capable of establishing planetary goals for
Al development, in a manner that is binding, accountable and resistant to the growing
power of Al companies (Feldstein, 2024).

Global Al governance is of course a road that should not be abandoned (Roberts et al.,
2024), and the lessons from the governance of nuclear power mentioned above represent
an important precedent. At the same time, it is key to remember that the smaller the scale,
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the more functional governance systems tend to be. At the city scale, in particular, the
question of sovereignty can be approached through already established techniques of
participatory planning and governance, so to integrate citizens’ opinions into processes of
urban Al development (Cugurullo et al., 2023). Furthermore, at this scale, local govern-
ments can count on more refined legislations, compared to their international counter-
parts, that are helpful to establish more symmetrical power relations with Al companies,
demand them accountable for their technologies and limit their use when citizens are
against them (Cugurullo et al., 2023). If many cities start casting some light, then each
light can become a star diminishing the darkness of the current eclipse of reason.
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