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IEEE 13,895/24, and PhilPapers, an archive of philosophi-
cal papers, gives 54/926 hits on the same. They are wide-
ranging, multidisciplinary, and overwhelming topics.

The aim of this paper is to establish conceptual clarity 
by systematically contrasting AH and TH. They sound like 
similar concepts, and they are sometimes used as synonyms, 
but they belong to entirely different domains or categories, 
even though there is also significant overlap. Especially TH 
is an inherently nebulous concept as it can mean a lot of dif-
ferent things, and it goes far beyond AH.

AH and TH are defined in some papers, but their dif-
ferences and similarities are rarely compared. They may 
also have alternative names (e.g., augmented humanity, 
human enhancement, Human 2.0, posthumanism, and even 
augmented reality). Guerrero et al. [16] have carried out a 
systematic mapping review of the different existing defini-
tions of AH only. They focus on digital technologies such 
as computer vision, wearable computing, AR, human–robot 
interaction, smart devices and mixed reality. Guerrero et 
al. [17] have also proposed a taxonomy of AH. Felicini & 
Mortara [11] proposed a taxonomy of augmented cogni-
tion. García-Barranquero & Fernández [13] have compared 
Transhumanism and Human Enhancement (~ Augmented 
Human) mostly from a philosophical viewpoint. They also 
summarize the differences.

Introduction

People have always enhanced themselves (e.g., glasses, 
crutches, hand tools, photoshopping, bragging). New tech-
nological and medical innovations enable some humans to 
use various kinds of physical and cognitive improvements. 
These include implanted brain chips to remove shaking due 
to Parkinson’s disease, augmented reality (AR) glasses for 
enhanced views of reality, prosthetic legs, or gene editing 
technology CRISPR.

Augmented human (AH) and transhuman (TH) are con-
cepts which try to enhance humans in various ways using 
emerging or future technologies. They can give unprec-
edented abilities for human senses, action, and cognition 
[35, 39].

There is an incredibly vast amount of academic litera-
ture and research on both AH and TH. For example, Google 
Scholar gives 15,600/30,700 hits on “augmented human” 
and “transhumanism”, respectively, Scopus 364/1691, 
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This paper fills an important gap by differentiating AH 
and TH. We hope to bring more clarity to terminology and 
better definitions and understanding of these concepts. After 
first shortly defining human augmentation and transhuman-
ism, we review their similarities, differences, philosophi-
cal backdrop, and implications to individuals, technology, 
and society. The underlying worldviews, philosophies, and 
premises affect ideas, goals, wider impact, and their feasi-
bility. We also discuss some technical, philosophical, soci-
etal, and ethical aspects and the role of artificial intelligence 
(AI), as it is a crucial element in some AH and TH goals.

Augmented Human and Transhumanism

Augmented Human

The Augmented human concept (e.g., [35, 39]) aims to cure, 
augment, or aid humans by pursuing current pragmatic tools 
and technological and medical advances. These tools include 
devices such as glasses, prosthesis, cochlear implants, and 
hearing aids, to restore health or improve human features. 
Guerrero et al. [16] define Augmented humanity as "human–
computer integration technology that proposes to improve 
capacity and productivity by changing or increasing the 
normal ranges of human function through the restoration or 
extension of human physical, intellectual and social capa-
bilities”. AH technology is wearable or implanted and tries 
to avoid any risks or irreversible harmful changes. Also e.g., 
nootropic drugs or neuroprosthetics such as brain-computer 
interfaces (BCI) can be used. Human–computer integration 
[10] is a related concept, a symbiotic relationship between 
humans and AI.

Augmentation can impact human senses, cognition, 
social, or physical abilities [39]. Augmented senses pres-
ent multisensory information to exceed the capabilities 
of normal senses. New senses could be, for example, to 
see extended 360° around [1] or to see beyond the vis-
ible spectrum [41]. Augmented cognition couples tightly 
a user’s cognitive state and a computer via physiological 
and neurophysiological sensing. Non-invasive BCI enable, 
for example, to read and reconstruct images from the mind 
[4]. Augmented action enables humans to act beyond their 
natural motoric limits. For example, exoskeletons can bring 
more strength and endurance to workers.

Transhumanism

Transhumanism wants to go much further than AH and tries 
to create a new kind of humanity by employing novel tech-
nology, science, and medicine. It aims to radically modify, 
re-engineer, and redefine humans using any kind of suitable 
science and tools which may become available in the future. 

TH may also explore radical methods which are experimen-
tal, not generally accepted, or may not be safe. Mirkes [31] 
gives a brief overview and ethical assessment of transhu-
manist technologies.

Transhumanism gets inspiration and ideas also from 
various philosophies, ideologies, sci-fi movies, visionaries, 
and fiction. For example, many transhumanists believe that 
radically extended longevity will be possible in the future. 
Transhumanism is a cultural movement and ideology to sur-
pass and redesign human condition. It has many forms, fac-
tions, and schools of thought.

Transhumanism is also a hobby among DIY body or 
brain hackers or “grinders”, who often enhance themselves 
for aesthetics, fun, or curiosity, not to improve health or 
abilities. Grinders often identify with TH ideologies, but 
most do not use radical, invasive, or irreversible technolo-
gies. A rare form of transhumanism is transableism, where a 
person identifies as handicapped and wants a healthy leg or 
hand to be removed.

Posthumanism

Posthumanism1 is closely related to TH but goes even fur-
ther, trying to create superior God-like humans [52], or 
liberate humans from their physical and mental limitations 
[25]. For example, Harari [18] thinks that death is only a 
“technological” problem which can be solved someday. 
Posthumanism has very speculative elements. The ultimate 
goals are immortality and the total merger of (super)humans 
and machines. In the following, we discuss TH and posthu-
manism as the same entity.

Posthuman is a hypothetical entity that exists in a state 
beyond being biological human, for example, a human 
encoded and uploaded to and existing only in computer 
memory, virtual reality (VR) environment, or some other 
inorganic life form. Cyborg is a human or transhuman 
which has bionic and manufactured parts. It is up to defi-
nitions how low or high the bar is set. A bionic leg does 
not necessarily constitute a cyborg. Android is a human-like 
being constructed fully of artificial biological or technical 
parts, and it cannot be considered a cyborg or transhuman 
but rather a fake or artificial human or robot.

Differences and Similarities of AH/TH

Augmented human technologies and transhumanism share 
the goal to improve the quality of life by enhancing various 
abilities through various neural, genetic, pharmacological, 
physical, digital, and other means, which can enable indi-
viduals to live healthier, longer, or more fulfilling lives. 

1  The term “posthumanism” is also used e.g., in art and cultural stud-
ies research, meaning very different things.
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They share ethical concerns about equality, consent, and 
unintended consequences. They have some overlap as both 
rely heavily on the integration of technology into the human 
body or mind, but they differ in scope, goals, intention, 
tools, risks, philosophical backdrop, and implications. Table 
1 compares their various features.

Transhumanism focuses on the development of posthu-
man, otherworldly capacities, while augmented human aims 
to improve normal human function gradually with emerging 
technologies. TH focuses on the ethical and philosophical 
issues raised by radical human enhancement. AH largely 
avoids radical enhancements and thus deep philosophical 
and ethical conundrums as it focuses on pragmatic techni-
cal development, tools, and experiments to enhance humans 
safely and moderately in the near future.

Augmented human concepts are usually practical, near-
term, pragmatic, and better regulated than transhumanism. 
Augmented human development starts from how things are 
and then explores and experiments with technology on how 
it could enhance humans and their lives further.

TH is more speculative and far-term than AH. It starts 
with how transhumanists would like things to be and then 
explores technologies and medicine which might enable 
those visions. TH often involves more radical enhance-
ments aimed at fundamentally altering human condition, 
such as achieving immortality, enhancing intelligence far 
beyond human levels, or transcending biological limitations 
altogether.

With the help of AI, transhumanism seeks to create supe-
rior humans and society, just like many utopias in the past, 
but with a technological edge. Many TH visions are intrigu-
ing, but they are usually more speculation than fact. TH has 
not yet implemented any of them, but by extrapolating tech-
nology development and taking AI into account the transhu-
manists can have hope.

Transhumanists expect AI to reach superintelligence or 
singularity [25], a sharp and irreversible moment when AI 
will supersede all human intelligence and cognitive capabil-
ities. Kurzweil thinks singularity can change the path of our 
evolution, as eventually biological life and AI will merge. If 
AI systems can design and improve themselves, they may 

reach an “intelligence explosion” [3], where humans are no 
longer in control.

Medicine and living conditions have increased the lifes-
pan and health span significantly in recent decades, but 
transhumanism wants to erase death altogether. Kurzweil 
[25] envisions age-reversing “nanobots” to repair dam-
aged cells and enable us to live forever. Another way to 
live forever might be to upload a person’s mind and soul 
to the cloud, to a robot, or to another human body. Upload-
ing mind would create posthumans. It would radically alter 
almost everything that we take for granted.

An uploaded digital twin of a person may sound like 
a very speculative, artificial, or fake human. Is uploading 
really possible, does the uploaded speculative entity have a 
unique personality and identity or is it just a mindbot emula-
tion, and can a soul be separated from body? The answers 
depend on the underlying philosophy, and ultimately on the 
nature of reality. Philosopher Midgley [30] accuses some 
scientists of adolescent fantasies about immortality, humans 
without bodies, and intelligent self-reproducing computers.

Transhumanism delves into deep ethical and philo-
sophical questions regarding the nature of humanity, con-
sciousness, identity, and the potential risks and benefits of 
transcending human limitations. The societal impact of real-
ized transhumanism would be more profound and far-reach-
ing compared to augmented humans. AH developers are 
often more modest in scope. TH ideals challenge traditional 
notions of human identity and society, potentially leading to 
significant societal, political, and cultural shifts. Augmented 
humans are merely extensions and improvements to exist-
ing technologies and practices.

Figure 1 depicts indicatively various AH & TH concepts 
and technologies on axes of timeline and technology level. 
It is hard to pinpoint them exactly as they can mean many 
things and depend, for example, on definitions, parameters 
and philosophical premises. If any TH idea is pragmatic and 
uses current or near-term emerging technology, the harder 
it is to tell the difference from AH. One overlapping exam-
ple is extended longevity, which is under active research in 
medicine, and it interests also transhumanists.

Table 1  Augmented human vs. transhumanism
Scope Tools Risks Philosophies Timeframe

Augmented 
human

Improve the quality of life with emerg-
ing technologies. Incremental improve-
ments with clear human identity

Existing tech: digital, 
AI, BCI, engineering, 
medicine, prosthetics, 
etc

Well-regulated current, 
low-risk technology and 
medicine. E.g., device 
malfunction

Pragmatic, 
scientific 
engineering

Current or 
near-future

Transhumanism Improve the quality of life with radical, 
possibly not feasible tech. Transcend to 
posthumanity, a new species

Extrapolated digital 
tech, AI, engineering, 
medicine, CRISPR, etc

Can be radical, risky, 
invasive, experimen-
tal, irreversible, or not 
feasible

Techno-
optimism, 
speculation, 
materialism, 
posthumanism

From 
current to 
far-future 
(even 
1000’s of 
years)
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or futurology. One could even ask if it is proper to spend 
taxpayer money on such research activities instead of more 
practical and pressing topics such as cancer?

Potential Positive Sides of Transhumanism

The distinction between AH and TH can be blurry, and it 
is sometimes hard to tell the difference on some overlap-
ping topics shown in Fig. 1. Especially extended longevity 
and superhuman overlap both with AH and TH. Many AH 
technologies (e.g., neural implants, CRISPR, new senses) 
are adopted to TH visions. Some serious scientists, medi-
cal researchers and wellbeing startup companies may be 
influenced by TH, and some transhumanists may use proper 
medical and technological procedures to develop pragmatic 
applications and products which can be considered more as 
AH.

We can try to find positive contributions from TH ideas, 
which can serve as an inspiration and idea generator in the 
same way as science fiction does for technology [31, 45]. 
However, at worst it contributes to unrealistic or harmful 
ideas and real-world dystopias, if the underlying philoso-
phies are not identified and grounded to reality, and moral 
issues and ethics are ignored.

Trying to kill ideas and discussion is not either a good 
idea. TH may be useful in trying to anticipate the implica-
tions of emerging technologies and the inevitable changes 
and prepare for them. Change due to new technologies is 

Potential Negative Sides of Transhumanism

Both the augmented human concept and transhumanism can 
have negative and positive effects on some issues. Thomp-
son [50] has tried to separate the useful elements from the 
problematic elements in TH. For example, genome editing 
may have irreversible, adverse effects. The AH concept is 
based on existing or emerging technologies and medicine, 
and it is better regulated. TH is more far-reaching and spec-
ulative, and some of its assumptions and premises may be 
misguided.

Transhumanism has bigger risks than AH (e.g., [8, 23]). 
Some guidelines and restrictions are needed, but without 
curbing useful progress or having too strict limitations. Cur-
rently cars kill over a million people globally and injure tens 
of millions of people annually. The casualties would nearly 
disappear if speed limits were set to 20 km/h universally. 
Similarly, AH and TH ideas may have good and bad conse-
quences in near- and long-term, even deaths, but they need 
to be designed and limited safely and reasonably.

Medicine and technology are trying their best to improve 
human health and quality of life, and the professionals in 
these fields can take care of related ideas, research, and 
applications. As TH is an ideology and not very practical, 
what is the added value of it? Having blind faith in specu-
lative non-existing future technologies does not sound like 
contributing much to this. Also looking back a century and 
then extrapolating one century ahead is not robust science 

Fig. 1  Indicative positioning of some AH (green) & TH (blue) concepts and technologies in terms of timeline and technology level. Definitions, 
parameters and philosophical premises can change their position on the figure significantly
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worldview is a crucial philosophical mistake [26, 37]. Trans-
humanism largely relies on materialism and views humans 
as upgradable machines in biological form (e.g., [47]). TH 
has some common roots also with eugenics [29, 47]. The 
term “transhumanism” was coined by biologist Julian Hux-
ley in 1957. Huxley was also a proponent of eugenics. TH is 
prone to bad ideas and ready to experiment with them, with 
potentially massive consequences to individuals, societies, 
and the whole of mankind.

AI as a Tool for Enhancement

Artificial intelligence is important for TH and AH, and it 
enables many unprecedented applications. AI is a useful 
tool in AH as it can, for example, find patterns in various 
data or assistive devices, or enables to decode continuous 
language with BCI [48]. AI’s role for TH visions is even 
more essential, as it might someday enable singularity or 
digital immortality. AH is using AI for pragmatic applica-
tions, whereas TH is speculating what super-AI might be 
able to do in the far future.

Singularity, mind uploading, and artificial general intel-
ligence (AGI) are pivotal concepts for many TH visions. 
They are based on computational theory of mind, which 
sees the mind as a biological computer, and everything can 
be reduced to algorithms. This is a very controversial claim, 
which relies on the underlying philosophies and world-
views, not on proven facts (e.g., [14, 40]).

Many TH visionaries think AI can become conscious or 
create posthumans, but it is not a certainty, and the opin-
ion depends on worldviews. Garrido-Merchán [14] analy-
ses a list of arguments which claim that machines could 
have consciousness. These claims depend on philosophical 
assumptions that cannot be proven by the scientific method. 
They lack scientific rigour, as it is impossible to falsify the 
opposite hypothesis. Furthermore, he argues why phenom-
enal consciousness is not computable. Marks [28] sees algo-
rithms as fundamentally different from what human minds 
do, and AI can never become conscious, feel, or have free 
will. However, AI can mimic them extremely well. Hsing 
[21], Ng (2021) and Génova et al. [15] give more argu-
ments why artificial consciousness may remain impossible. 
Science is still very far from understanding human con-
sciousness and there is no consensus. Empirical neurosci-
entific results are affected by methodological choices of the 
research and there are no firm conclusions [55].

The Realism of Transhumanism

Medicine and various digital technologies are developing 
almost exponentially in many areas. Many novel ideas are 
introduced, and some ancient truths are rediscovered. We can 

nothing new. Malthusian and Luddite views have always 
proven to be wrong. Malthus in the late 1700’s was logical 
in his worries about coming famine, but he was spectacu-
larly wrong to view each new person just as another mouth 
to feed from a limited food supply and forgot that humans 
can spur innovation and economic growth. Tupy & Pooley 
[54] have found that resources become more abundant as 
population grows. Mankind is innovative and can adapt to 
almost anything.

The Underlying Assumptions and Philosophies of 
Transhumanism

Some transhumanist goals such as superhumans, mind 
uploading to computer cloud, or immortality rely on philo-
sophical assumptions which are controversial. For example, 
mind uploading makes great sci-fi or phi-fi (philosophical 
fiction), but it is very questionable if it will ever be possible. 
Furthermore, many researchers and philosophers dispute 
the mind uploading speculations as they may be based on 
misguided philosophical premises. It leads to the ultimate 
question: “What is a human?” (see e.g., [47]). Many TH 
visions sound lucrative but may be harmful for individuals 
or society or remain wishful thinking forever. TH is not sci-
ence but more like philosophy or ideology (e.g., [26, 42, 44, 
50]), or even a religion [18, 51].

Worldviews, ideologies, or mindsets influence how 
things, facts, and evidence are interpreted. Wrong premises 
lead to bad goals, conclusions, and outcomes. Philosopher 
Mary Midgley compared philosophy to plumbing: Nobody 
notices it until it goes wrong, and bad smells start to come 
out. Midgley [30], Bostrom [3], Thompson [50], Krüger 
[24], Ross [42], Tegmark [49], Rakkolainen [40], and Gar-
cía-Barranquero & Fernández [13] discuss many aspects of 
worldviews related to transhumanism.

Everything hinges on worldview. It has profound impli-
cations for AH and TH goals, design, and applications. Mis-
guided worldviews on TH can have potentially catastrophic 
consequences such as human suffering, dystopias and 
authoritarian systems. Hardware and software developers 
of medicine, engineering, and biotechnology are often too 
busy or oblivious about the underlying philosophies, biases, 
mindsets, and their consequences. Understanding also the 
differences of AH and TH is important, as they impact sci-
ence, society, our lives, etc. Worldviews have smaller impact 
on AH, as it is often only pragmatic engineering.

Many historians of science view that modern science was 
born from the foundation of Judeo-Christian values having 
suitable intellectual presuppositions (e.g., [20]). In contrast, 
science is nowadays predominantly based on materialism, 
even though it (or any other worldview) cannot be scientifi-
cally proved to be true [30, 36, 46]. Assuming a materialistic 
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technology is developing faster than ethical considerations. 
Some forms of TH and AH, and their tool AI can be danger-
ous for individuals or society. Tampering with humans must 
have ethical and reasonable limits.

Loss of humanity and dignity is a risk for transhumanism 
and to a smaller degree also to augmented humans. Mate-
rialism leads to deep and fundamental philosophical and 
spiritual questions about what a human is, what sentience 
is, are there any universal values, does science need moral 
safeguards or are all possible modifications allowed, etc. 
How far can and should human enhancement or transhu-
manism go?

Kass [23] discusses ethics and risks in biotechnology and 
TH, and while the technologies have advanced since then, 
many ethical considerations are still valid. Cwik [8] pres-
ents more optimistic views on them. Mendz and Cook [29] 
focus on transhumanist genetic modification techniques 
and its ethics. Serra [43] highlights the complex interplay 
between TH’s use of emerging technologies and ethical 
considerations.

Inequality can become a problem with AH and TH 
enhancements. Excessive cost would limit some enhance-
ments to a small top elite, at least initially. Fukuyama [12] 
sees transhumanism as the world’s most dangerous idea, 
and its first victim is equality.

Biased AI is a problem for inequality and AH/TH appli-
cations. The truth is sometimes rather messy or elusive. 
AI systems can become de-facto arbiters of truth, which is 
especially problematic in law, healthcare, and other essen-
tial domains [33]. Truthful or ethical AI is important but 
hard to gain and a complex task. Huang et al. [22] and Li et 
al. [27] present comprehensive overviews of AI ethics.

Security and privacy breaches are risks in both AH and 
TH. For example, BCI raises ethical questions about iden-
tity, mental privacy, and free will [38]. Neubauer [34] gives 
a brief overview of current cognitive enhancement methods 
and discusses their societal implications and the interplay of 
AI and human intelligence.

AI systems always have various biases and implanted 
worldviews, which impact their goals, implementation, 
and outcomes. AI as a technology is not inherently evil 
or malignant but it can be dangerous if instructed so. AI 
apparently has no personality, inherent values, moral, 
integrity of character, emotions, or worldview and it can’t 
distinguish true or false, evil or good, ugly or beautiful, 
except algorithmically and statistically according to its 
models. Somebody must tell and teach them to AI. AI and 
its makers can manipulate us and create deceptive content 
that exploits human biases, goodwill, emotions, values, 
and preferences.

AI is often described in movies as going rogue and 
taking over the world dominion or such (e.g., I, Robot; 

expect the development to continue in many fields, but there 
will still be limitations which our dreams and goals cannot 
bypass. Anything is a certainty only after it is achieved. As 
discussed earlier, the anticipations of TH visions rely partly 
on the selected philosophical backdrop. The essential ques-
tion is what is truly possible in the real world. However, 
there are no certain answers, as modern science is not final, 
and we do not yet know everything.

As any innovator knows, a hundred wild ideas may result 
in one useful and practical innovation. All the off-charts 
crazy ideas will never become reality, no matter how hard 
we wish they were true. For example, some researchers 
claim that AGI or artificial consciousness is possible/impos-
sible. Either one is quite a bold statement. However, there 
are quite good even though not conclusive arguments for 
various opinions.

This uncertainty due to our limited knowledge makes it 
hard to assess the realism of TH visions. As TH has also 
many kinds of visions and definitions, and it overlaps with 
near-term AH scenarios, this complicates things further. 
There will also always be some wild cards and black swans 
in emerging technologies, science, and medicine. As Niels 
Bohr said, “Prediction is very difficult, especially if it’s 
about the future!”.

However, based on many expert views, scientific and 
philosophical literature on emerging technologies or TH, 
and historical technology development, TH seems to be 
based on exuberant optimism, and some underlying presup-
positions may or may not be realistic. It is important to try 
to distinguish realistic ideas, assess if their implications will 
be useful or harmful, and how to mitigate risks.

AH is grounded on existing technologies, but TH is more 
speculative. For example, Neubauer [34] describes current 
neuroscientific and pharmacological methods that aim at 
enhancing human intelligence and how successful they can 
currently be considered, He notes that “most transhumanists 
are very far-future oriented” and that “[human intelligence 
enhancement] is not as promising as most transhumanists 
assume.”

Ethical and Societal Problems of TH, AH, and AI

Transhumanism initially sounds like a good thing, but what 
could it entail in practice? TH visions have mostly good 
intentions, but many of them may be wishful thinking based 
on misguided assumptions. Many ideas try to improve our 
health, well-being, and abilities, but all enhancements which 
are possible are not necessarily safe or desirable. Some may 
have unintended consequences, be harmful, or not useful in 
reality.

Human augmentation with technology is often good 
and useful, but there are also many caveats and risks, as 
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master human condition through gene editing or other meth-
ods is arrogant and peak hubris, as we do not know enough 
yet. The unfounded or controversial assumptions, meta-
physical and technological speculation, philosophy of trans-
humanism, far-future approach, and societal and other risks 
make many of its goals questionable or dangerous. On the 
other hand, the open-minded and boundless nature of TH 
may generate some useful ideas and inspirations for prac-
tical science and medicine. It also helps to question many 
self-evident issues and profound questions such as “What 
is a human?”.

Especially posthumanism (reaching to speculative far-
future) has many religious views and dogmas [51]. It may 
be logical but may also have wrong assumptions and faulty 
underlying philosophies, resulting in leaps of faith and out-
landish escapism. While claiming to taking evolution to 
human control, trans- and posthumanism may be based on a 
grave misunderstanding of what a human is, where we come 
from, and where we are going to (e.g., [26]).

Is human enhancement or transhumanism good or bad? 
They can be both. Technology developers need to think 
about ethics, worldviews, and moral guardrails. Personal 
and societal inclinations of humans have not improved 
throughout millennia. New advances and toys do not auto-
matically produce healthier or morally better humans, as 
they do not cure human tendency to selfishness or evil. The 
crucial problem is that mankind’s every previous attempt 
to create a radical utopia has led to bloodshed or suffering.

Conclusions

In summary, augmented human and transhuman have many 
similarities such as they both rely on advanced technolo-
gies (e.g., AI, biotech, robotics) to enhance human capa-
bilities. They share ethical concerns about equality, consent, 
and unintended consequences, albeit from slightly differ-
ent viewpoints. They also aim to improve quality of life, 
whether through health, cognition, or longevity. Finally, 
they are rooted in optimism about scientific progress.

They also differ significantly. TH has a more humanis-
tic, ideological, far future, and speculative viewpoint than 
AH with a goal of radical changes. In contrast, human aug-
mentation and medical technologies are not philosophy- or 
ideology-based but are just pragmatic, near-term engineer-
ing tools. They focus on currently available emerging tech-
nologies with modest improvements. AH often aligns with 
therapeutic or accessibility goals, while TH raises existen-
tial questions about humanity’s essence. AH may address 
specific needs (e.g., disability), while TH risks elitism or 
social stratification.

M3GAN, Terminator). These visions are often only met-
aphors for current societal issues [19]. However, AI can 
cause terrible psychological, societal, and political ramifi-
cations through implanted worldviews and biases, even if 
the creators are unaware of them. AI may have unintended 
adverse consequences resulting from e.g., imitation of 
human thinking, malevolent design purposes, or bad train-
ing data. AI is somewhere on the autism spectrum as it 
may take commands literally. While executing its task, it 
may focus only on one criterion, use destructive methods, 
or even execute people as collateral damage.

As a result, AI ethics has become a big discourse. Cor-
rêa et al. [6] conducted a meta-analysis of 200 AI guide-
lines and identified 17 resonating principles, while some 
areas were underdeveloped. Munn [32] questions the 
usefulness of AI ethics, as companies developing AI are 
far too busy in their global competition to consider these 
issues seriously.

Societal risks are manifold. Social media and its content 
moderators and some “fact-checkers”2 have disrupted free 
speech, social cohesion, and civil debate, and have enabled 
misinformation, intolerance, etc. As wearable or implanted 
AI, AH, and TH technologies will become even more inti-
mate than social media or smartphones, they can be used 
as pervasive tools for tyranny. Various utopian ideas over 
the last century motivated regimes to control the popu-
lation and cause famine, gulags, forced medical experi-
ments, and other horrors (e.g., [5, 7, 9]). In Soviet Union 
some pseudoscientists created the disastrous Lysenkoism 
and experimented with two-headed dogs. New bioengi-
neering technologies may also have risks. For example, 
CRISPR gene editing can be used for good, but it can also 
lead to irreversible changes to the genome. AI could make 
genocides and atrocities far more disastrous than what e.g., 
Nazis managed to do with simple punched card informa-
tion processing machines [2].

AI, AH, and TH systems must be aligned with human 
benefit, intentions, and values. Safeguards could include 
e.g., transparency, oversight, approval-based modification, 
recursive reward modelling and other similar tools, but 
bad actors are hardly willing to conform to them. Terror-
ists, criminals, and rogue countries are already using AI.

Discussion

Despite great advances in medicine, genetics, and other 
fields of biology, science has many open issues, such as the 
nature of consciousness, functioning of brains, the origin 
of life [53], etc. The claim of transhumanism to be able to 

2  E.g., ​h​t​t​p​s​:​​​/​​/​u​n​h​e​r​​​d​.​c​​o​​m​/​​2​0​​2​​4​/​​​0​4​/​​i​n​s​​​i​d​e​​-​​t​​h​e​-​​d​i​s​i​​n​f​o​​r​m​a​​​t​i​o​n​-​i​n​d​u​s​t​r​
y​/.
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rent needs, topics and challenges. In: Int Symp on Ambient Intel-
ligence, pp 74–83

18.	 Harari Y (2018) Homo Deus: a brief history of tomorrow. Harper 
Perennial

19.	 Hermann I (2023) Artificial intelligence in fiction: between narra-
tives and metaphors. AI Soc 38(1):319–329

	 20.	 Holland T (2019) Dominion: the making of the Western 
mind. Hachette UK

21.	 Hsing D (2021) Artificial consciousness is impossible. Towards 
data science. ​h​t​t​p​​s​:​/​​/​t​o​w​​a​r​​d​s​d​​a​t​a​s​​c​i​e​​n​c​e​​.​c​o​​m​/​a​​r​t​i​f​​i​c​​i​a​l​​-​c​o​n​​s​c​i​​o​u​s​​
n​e​s​​s​-​i​​s​-​i​m​​p​o​​s​s​i​b​l​e​-​c​1​b​2​a​b​0​b​d​c​4​6. Accessed 28 October 2025

22.	 Huang C, Zhang Z, Mao B, Yao X (2022) An overview of artifi-
cial intelligence ethics. IEEE Trans Artif Intell. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​
.​1​​1​0​9​​/​T​A​​I​.​2​0​2​2​.​3​1​9​4​5​0​3

23.	 Kass L (2003) Ageless bodies, happy souls: Biotechnology and 
the pursuit of perfection. New Atlantis 1:9–28

24.	 Krüger O (2024) The future never dies: a relational approach to 
secular and religious entanglements of posthuman utopia. Reli-
gion 1–21

25.	 Kurzweil R (2005) The singularity is near – when humans tran-
scend biology. Viking Press

26.	 Lennox J (2020) 2084: Artificial intelligence and the future of 
humanity. Perspect Sci Christian Faith. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​5​​6​3​1​​5​/​
P​​S​C​F​1​2​-​2​0​L​e​n​n​o​x

Both AH and TH share some intriguing and inspiring 
goals but also have many potential problems. Science does 
not yet know enough about the human body and mind, so 
completely redesigning humans may be risky, obsolete, and 
useless. Also, the more modest AH technologies may have 
unintended consequences sometimes. Many TH ideas such 
as mind uploading depend on the verity of the underlying 
philosophies, which are controversial and not to be taken 
for granted. Smaller, safer improvements in humans may be 
more desirable and feasible than transhumanism’s radical 
changes, which may pose some opportunities but also new 
and extraordinary risks in many fields of society and per-
sonal life.
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