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Abstract
The advancements in neurotechnology, especially brain-computer interface (BCI) technologies, signal an 
ethically challenging phase in the relationship between human beings and artificial intelligence. The bounda-
ries between ‘purely biological cognition’ and machine intelligence continue to blur. The current objectives 
of tech giants such as Neuralink are primarily therapeutic, focusing on restoring communication and neuro-
logical functions. However, future developments may enable direct integration between the human brain and 
AI-integrated BCIs such as generative artificial intelligence (GenAI) systems through implantable brain chips 
or other devices. This will create new possibilities for cognitive enhancement, expanded memory, accelerated 
learning, and augmented decision-making. This conceptual paper critically examines the ethical implications 
of AI-integrated brain enhancement from the perspective of human personhood and dignity. Although the 
ethical implications of brain-computer interfaces have received growing scholarly attention, much of the 
existing literature has concentrated on issues such as safety, privacy, cybersecurity, regulation, and informed 
consent. Comparatively less philosophical attention has been devoted to examining AI-integrated cognitive 
enhancement through the combined lenses of personhood, human dignity, and relational understandings of 
the human person. The paper argues that the shift from therapeutic neurotechnology to human enhancement 
raises fundamental questions about the nature of human agency, autonomy, identity, and responsibility in an 
age where cognitive processes may increasingly involve technological mediation. It is crucial to consider 
whether AI-enhanced cognition represents an authentic extension of human capacities or a transformation 
that risks undermining essential dimensions of human personhood. Will AI-integrated brain enhancement 
support the conventional understanding of human personhood, or will it transform the very meaning of being 
human? Drawing on existing literature in technoethics, neurotechnology, and philosophy of technology, the 
study argues that the ethical evaluation of BCI technologies should not be determined solely by technolo-
gical capability or efficiency, but by their capacity to preserve human dignity, meaningful autonomy, and 
responsible self-determination. As humanity moves towards deeper integration with artificial intelligence, the 
central ethical challenge lies beyond whether humans can enhance themselves through neural technologies. 
It is primarily centred on interrogating whether such enhancement can be pursued in ways that safeguard the 
distinctive value, freedom, and dignity of the human person. By integrating the extended mind hypothesis, 
the transformation hypothesis, human dignity, and Ubuntu, the paper proposes a normative framework for 
evaluating future AI-integrated neurotechnologies.

Keywords: Neuralink, brain–computer interfaces, generative artificial intelligence, personhood, enhance-
ment, human dignity, autonomy.
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Introduction 
Brain-computer interface (BCI) technologies mark a crucial step in the evolving relationship between human 
beings and artificial intelligence. Wander and Rao [2014] and Mouazen and El Bouyed [2025] understand 
brain-computer interface as any technology that enables the human brain to communicate directly with a 
computer or other electronic device by converting neural signals into actionable commands. Current BCIs 
such as those being developed by the Neuralink Corporation are primarily used to help people with neurolo-
gical disorders or physical disabilities, such as paralysis, spinal cord injuries, stroke, or amyotrophic lateral 
sclerosis (ALS), regain communication, mobility, or independence [Wander and Rao 2014]. For example, 
Neuralink Corporation [2026], an American neurotechnology company developing implantable brain-com-
puter interfaces, notes that:

Our brain-computer interface translates neural signals into actions. In our clinical trials, people are using Neura-
link devices to control computers and robotic arms with their thoughts. This technology will restore autonomy to 
those with unmet medical needs and unlock new dimensions of human potential.

Current ambitions of brain-computer interface technologies such as Neuralink are primarily therapeutic, as 
they aim at restoring communication and neurological function for people with paralysis or severe disability 
[Reuters 2023; Mchia 2023; Neuralink Corporation 2026]. However, the longer-term vision may include the 
possibility that such devices may in the near future, connect the human brain directly to future AI-integrated 
BCIs. This will enhance cognitive abilities, expand memory, accelerate learning, and impart AI-assisted 
creativity and decision-making. Beyond technical and medical concerns, this shift raises fundamental philo-
sophical questions regarding what it means to be human. For example, the shift challenges the traditional or 
conventional definitions of human dignity, autonomy, personhood, privacy, and social justice. 

Regarding the computer-human interfaces, Livanis et al. [2024] argue that among the central ethical issues 
are “human dignity, personhood and autonomy,” along with safety, stigma, discrimination, privacy, security, 
and responsibility. Such concerns become even more pressing when BCI technology moves beyond resto-
ration toward enhancement. For instance, if neural devices are used not merely to compensate for disability 
or paralysis but to augment ordinary cognition, then the question is no longer only what humans can do with 
technology, but what humans may become. In that sense, the ethical significance of BCIs such as future 
implantable neural interfaces lies in their potential to redefine human personhood itself. AI integration can 
either be perceived as a continuation of human evolution and an expansion of human capacities (extended 
mind hypothesis) or as a process that alters the very definition of being human (transformation hypothe-
sis). These perspectives should not be understood as mutually exclusive but as complementary analytical 
frameworks for evaluating different dimensions of AI-integrated neurotechnology. The tension is apparent 
when BCIs are described as technologies that connect “the human brain to a machine that is external to the 
brain and the source of the self,” thereby implicating not just function but the very definition of selfhood 
[Mchia 2023:982]. 

In the age where thought itself becomes increasingly technologically mediated, it is crucial to rethink tradi-
tional accounts of autonomy and moral responsibility. Based on the highlighted dilemma, this paper inter-
rogates whether AI-integrated brain enhancement will extend human personhood or transform it. From the 
perspective of contemporary neuroethics, this paper does not simply focus on safety or efficacy, but on the 
need to rethink how meaningful autonomy and human dignity can be preserved. In 2021, UNESCO warned 
that neurotechnology innovations must be approached with careful attention to human rights and ethical go-
vernance.  For instance, a purely instrumental account of BCIs such as future implantable neural interfaces 
that measures success only by speed, efficiency, or intelligence may not adequately address deeper philo-
sophical questions. Accordingly, this paper advances three related arguments. Firstly, AI-integrated BCIs 
can plausibly be understood as an extension of humanity’s long history of technological self-enhancement. 
Secondly, the increasing integration of artificial intelligence into human cognition simultaneously creates 
genuine risks of transforming personhood, agency, and authenticity. Thirdly, because neither technological 
optimism nor technological pessimism adequately resolves these tensions, human dignity, understood within 
both universal human rights discourse and the African relational philosophy of Ubuntu, provides the most 
appropriate ethical framework for evaluating future developments in neurotechnology [Igbalumun & Mutelo 
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2025]. Given the rate at which BCIs are developing, the question is no longer whether humans can enhance 
themselves through neural technologies. Rather, the main question is whether such enhancement can be pur-
sued in ways that safeguard the distinctive value, freedom, and dignity of the human person. 

1. Extended Mind Hypothesis and AI-Augmented Intelligence 
The main question regards whether AI-integrated enhancement actually represents an extension of human 
personhood. Is AI-integrated enhancement a continuation of humanity’s long history of extending its ca-
pacities through technology? The extended mind hypothesis, originally formulated by Clark and Chalmers 
(1998), suggests that cognition may extend beyond the biological brain into appropriately integrated external 
artefacts. This is because human cognition is not confined to the physical brain but actively incorporates ex-
ternal tools [Garza-Herrera 2024; Mihić Zidar et al. 2026]. Historically, human beings have always operated 
with specific ‘tools’ that have shaped the very definition of thinking, remembering, creating and calculating. 
Garza-Herrera [2024] notes that “One of the defining characteristics of human evolution is the use of instru-
ments. From the earliest stone tools to the most advanced artificial intelligence (AI)-powered devices, tools 
have assisted humans in surviving, thriving, and shaping the world around us.”

In that sense, human beings have never been ‘purely biological’ in the sense of operating without the sup-
port of any form of tool. The fact that brain–computer interfaces “enable direct communication between the 
brain and external computers” makes them a new stage in the age-old pattern of technological augmentation 
[Gordon and Seth 2024]. In that sense, AI-enabled neurotechnologies are not an unexpected intervention in 
human history since it echoes the familiar use of artefacts to transcend biological limitations. For example, 
writing does not merely record thought but extends external memory beyond the fragile limits of the indi-
vidual brain. Similarly, the internet extends human access to knowledge, enabling one to retrieve, compare, 
and distribute information at a scale no mind could manage. In their work on the digital expansion of the 
mind, Marsh and Rajaram [2019] and Yamashiro and Roediger III [2019] argue that internet use changes 
how people remember and process information. Their position demonstrates how cognition is already deeply 
entangled with external systems of storage and retrieval.  

Just as books expand memory and the internet expands access to knowledge, AI-linked brain implants can be 
perceived as the next step in this continuum. It permeates the boundary between internal cognition and ex-
ternal assistance through enhancement. From this perspective, the question shifts from whether technology 
affects human cognition to whether AI-integrated enhancement simply intensifies a long-standing pattern of 
human self-extension [Gilbert et al. 2023; Mchia 2023]. If writing, books, the internet, and smartphones are 
cognitive partners, then linking the human brain directly to future generations of AI-enabled neural interfaces 
such as implanted brain chips may be seen as a more intimate version of the same phenomenon. Based on the 
extended mind hypothesis, BCIs would be seen as supplementing human intelligence just like calculators ex-
tend arithmetic ability without abolishing human reasoning. Gruica [2025:89] recognises that these systems 
are increasingly about more than medical restoration, since they may also involve “the potential for human 
enhancement and human-AI symbiosis.” Thus, the main question is whether such augmentation enhances 
human agency or merely redistributes the way it is exercised. What if instead of imagining future generations 
of AI-enabled neural interfaces as a competitor to human thought, we view it as a tool for co-thinking that 
helps with recalling, pattern recognition, creative brainstorming, and providing decision-making support? 

From the perspective of human–AI collaboration, Garcia-Barrios [2025:7] questions whether intelligent 
systems are “epistemic partners or cognitive crutches,” emphasising that the long-term value of AI depends 
on whether it supports critical thinking and ethical agency rather than displacing them. Applied to AI-e-
nabled neurotechnologies, this entails that AI should be understood as a partner in cognition rather than a 
replacement for the human mind [Pugh et al. 2018]. It can function as an external resource that enlarges 
memory, expands access to information, and accelerates learning without necessarily overriding human in-
terpretation, judgment, and responsibility. But is technology that enhances reasoning, creativity, and memory 
simply expanding existing human potential? Based on the extended mind hypothesis, the AI-integrated brain 
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enhancement is only a more sophisticated instance of human development. If BCI technologies can restore 
lost capacities, disabilities or paralysis, they can also plausibly augment existing ones [Garcia-Barrios 2025; 
Garza-Herrera 2024; Mihić Zidar et al. 2026]. 

In that sense, enhancement should be regarded as a technologically mediated expression of human striving 
toward fuller realisation rather than loss of humanity. However, this optimistic reading of BCIs from the 
perspective of the extended mind hypothesis requires caution because technological extension cannot always 
be regarded as neutral. This is because every enhancement reshapes what users become accustomed to doing 
for themselves and what they outsource to machines. At the same time, the foregoing discussion emphasi-
sed that human personhood has always been dynamic, relational, and tool-mediated [Garza-Herrera 2024; 
Mihić Zidar et al. 2026]. On that basis, AI-integrated brain enhancement may be regarded as an extension of 
human personhood. This is partly because technology has historically functioned as a means through which 
humans transcend biological limitations and reimagine the scope of their own capacities.  The table below 
demonstrates the progression. 

Stage Development Implication

Technological extension Tools such as writing, books and the internet ex-
tend human cognitive capacities.

Cognition is not limited to the biolo-
gical brain.

AI augmentation AI and BCIs extend memory, reasoning, creati-
vity and access to information.

Human intelligence can be techno-
logically enhanced.

Human–AI collaboration AI functions as a cognitive partner rather than 
simply a tool.

Agency may be redistributed rather 
than eliminated.

Cognitive dependence Increasing reliance on AI may shift what hu-
mans retain or outsource to machines.

Technological extension is not ne-
cessarily neutral.

Extension of personhood AI-integrated BCIs represent a more intimate 
form of human technological self-extension.

Personhood may be extended wi-
thout necessarily being transformed.

Theoretical limit The extended mind explains cognitive exten-
sion but not deeper changes to identity and 
selfhood.

The transformation hypothesis is 
needed to examine possible ontolo-
gical change.

While the extended mind hypothesis clearly demonstrates that human cognition has historically evolved 
through technological mediation, it cannot by itself resolve the deeper philosophical concerns raised by direct 
AI integration into human cognition. The hypothesis explains how technologies extend cognitive capacities 
without responding adequately to whether increasingly intimate technological integration might alter identity, 
authenticity, or the very meaning of personhood. These unresolved questions require a complementary per-
spective such as the transformation hypothesis, which is capable of examining not merely cognitive extension 
but possible ontological transformation.

2. Transformation Hypothesis and Personhood
The transformation hypothesis provides a progressive account of how increasingly intimate AI-human inte-
gration may alter conventional understandings of personhood [Goering et al. 2021; Kögel et al. 2019]. The 
evolution can be understood across several stages, beginning with cognitive enhancement and potentially 
culminating in a technologically mediated or co-constituted conception of the human person, as summarised 
in the table below.



JOCAP Vol.7/Num.1 (2026) 17-29

DOI 21

Stage Transformation Implication for Personhood

Cognitive enhancement AI enhances memory, reasoning and creativity. The person becomes cognitively 
augmented.

Cognitive dependence Human thinking increasingly relies on AI. Autonomy may become uncertain.

Identity and authenticity AI-mediated cognition affects memory, inten-
tions and decisions.

The boundaries of self and authentic 
thought become blurred.

Privacy and agency Neural data and mental processes become tech-
nologically accessible.

Mental privacy and agency become 
vulnerable.

Technologically mediated 
personhood

Human and AI cognition become deeply inte-
grated.

Personhood may become hybrid and 
technologically co-constituted.

Transformation Technology reshapes cognition, identity and 
self-understanding.

The question shifts from what tech-
nology does to persons to what kind 
of person emerges.

The transformation hypothesis notes that sufficiently intimate technological integration may not simply ex-
tend human cognition but fundamentally alter the ontology of personhood [Sample et al. 2019; Kögel et al. 
2019]. The transformation hypothesis emphasises that deeper AI integration may not simply enhance the hu-
man person but that the traditional understandings of identity, consciousness, and selfhood may be transfor-
med or altered [Goering et al. 2021; Kögel et al. 2019]. While cognition may become faster or more efficient 
when integrated with future AI-enabled BCIs through implanted brain chips, human thought may become 
partially dependent on artificial systems in ways that change how memory, reasoning, and agency are expe-
rienced. This explains why Sample et al. [2019] conclude that “the development of neural technologies raises 
important questions about the concept of personhood and its role in society.”  From the perspective of the 
transformation hypothesis, the main questions concern the kind of person who emerges through technolo-
gically mediated cognition, rather than simply the impact of technology on the person.  This is because the 
boundary between human thought and machine-generated cognition becomes blurred. 

If the brain chip developed by companies such as Neuralink Corporation helps the human brain to receive 
prompts, suggestions, or memory retrieval through future AI-integrated BCIs, then the line between what 
originates in the person and what is supplied externally may become difficult to distinguish. In their ethical 
commentary on neurotechnologies, Goering et al. [2021] argue that BCI technologies raise questions about 
“human identity, authenticity and agency”. Prospective AI-integrated BCIs may intervene in the very proces-
ses by which an individual forms judgments and intentions. This can lead to total internal dependence becau-
se an individual might end up relying on the inbuilt future AI-enabled BCIs for memory recall, deliberation, 
creativity and decision-making support. If this happens, then nothing can stop human cognition itself from 
being reconfigured around artificial mediation. 

From the perspective of the transformation hypothesis, this raises an important question about human iden-
tity [Sample et al. 2019]. Is the person still the same if memory and reasoning are technologically modified? 
While personal identity can be affected by education, traumatic experiences, relationships, or even the ac-
quisition of new tools, neurotechnologies are likely to alter identity in a more radical sense by intervening in 
the cognitive processes through which continuity of self is maintained. Yuste et al. [2017:159] argue that AI 
and BCIs must “respect and preserve people’s privacy, identity, agency and equality.” If technology can edit, 
extend, or outsource memory and reasoning through future GenAI-empowered implanted brain chips, then 
the self is no longer simply acting with tools but is actually being partially assembled through them. 

Another question may be raised from the perspective of authenticity. Are AI-assisted thoughts genuinely 
‘ours’? The question is whether a thought is original and the person can meaningfully endorse it as their 
own. If future AI-enabled BCIs through implanted brain chips completes our sentences, suggests our con-
clusions, or anticipates our relations, then thought itself may become a collaborative event between brain 
and machine. According to Sample et al. [2019], neurotechnology may help or harm depending on how it is 
designed and governed, and therefore should be understood through “the impact of BCIs on what it means to 
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be a person and to be recognised as such by others.” The argument is crucial because authenticity is not only 
inwardly felt but also must be socially recognised. If someone whose cognition has been enhanced through 
future AI-enabled BCIs such as brain chips is perceived as less autonomous, accountable, or authentic, then 
the social meaning of personhood changes as well. 

Privacy concerns primarily sharpen these questions. UNESCO [2025] states that “neurotechnology also 
raises serious ethical concerns - especially as it can access and manipulate brain activity, revealing personal 
information about identity, emotions, and thoughts. When combined with artificial intelligence, it poses risks 
to human dignity, autonomy, and mental privacy.” BCIs might lead to the hacking of a human brain, which, 
apart from being an ethical concern, remains a genuine cybersecurity and medical risk. Because future AI-in-
tegrated BCIs are likely to rely heavily on wireless communication protocols, they will remain vulnerable to 
the same exploits as any other connected Internet of Things (IoT) device. 

Let us imagine a scenario where a hacker takes complete control of an individual’s mind and reads his or 
her private thoughts through a brain chip. This is linked to the notion of brainjacking, which “refers to the 
exercise of unauthorised control of another’s electronic brain implant” [Pugh et al. 2018:219]. The ethical 
concern of intercepting thoughts or changing therapeutic brain stimulation is crucial because neurotechnolo-
gy has already moved closer to the formation of thought itself [Pugh et al. 2018; Garza-Herrera 2024; Mihić 
Zidar et al. 2026]. If that happens, then the inner self becomes technologically decipherable, vulnerable, and 
potentially exposed. In that case, personhood is transformed by the possibility of external access to mental 
life. For this reason, the main question the transformation hypothesis asks is whether integrating artificial 
intelligence through BCIs into cognition creates a new form of technologically mediated personhood. 

Neurotechnologies such as AI-integrated brain enhancement do not simply sit beside the person as neutral 
tools, but actually enter the domain of memory, intention, identity, and self-recognition. Sample et al. [2019] 
argue that “the hopes and fears associated with BCIs can be productively understood in terms of personho-
od.” Rather than simply enhancing the human person, future AI-enabled BCIs such as implanted brain chips 
may transform conventional understandings of identity, consciousness, and selfhood. The foregoing discus-
sion does not mean that the transformation hypothesis is necessarily anti-technology. Rather, it emphasises 
that enhancement redefines what counts as human agency, what is experienced as authentic thought, and how 
the self is imagined in relation to machines [Yuste et al. 2017; Pugh et al. 2018]. Perceiving AI-integrated 
cognition as normal also involves understanding the human person as hybrid and technologically co-consti-
tuted rather than being biologically ‘purely human’. This also means interrogating whether the transformed 
self can still be recognised as a dignified, responsible, and free person. 

3. Human Dignity as the Ethical Measure 
The extended mind and transformation hypotheses help to understand what neurotechnologies such as those 
being developed by Neuralink may do to human capacities and self-understanding [Pugh et al. 2018; Gar-
za-Herrera 2024]. The question now regards the major ethical standard by which those changes or transfor-
mations should be judged. Human dignity provides an appealing normative framework. This is because the 
central concern is whether AI-enhanced cognition remains compatible with the intrinsic worth of the human 
person. UNESCO [2025] states this plainly: “neurotechnology can alter the brain and mind in deep ways, 
so human rights and the intrinsic value of each person must be protected.”  From that perspective, we argue 
that technological progress should not be self-justifying but that it must be ordered toward the protection 
and flourishing of people. The importance of human dignity lies in the fact that it distinguishes enhancing 
humans as free persons from redesigning humans as optimised biological machines. 

The preceding discussion demonstrates that neither the extended mind hypothesis nor the transformation 
hypothesis offers a sufficient ethical standard for evaluating AI-integrated brain enhancement. The extended 
mind hypothesis primarily explains why technological enhancement may be regarded as a continuation of 
human development. However, this understanding risks overlooking the deeper ethical implications of incre-
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asingly human-machine integration. The transformation hypothesis rightly emphasises threats to identity and 
authenticity, though it somehow encourages excessive technological pessimism by treating transformation 
itself as ethically problematic. What is required is therefore a normative framework capable of evaluating 
enhancement without either celebrating or rejecting it in advance. Human dignity should be at the centre 
because it shifts ethical evaluation away from technological capability towards the intrinsic worth of the hu-
man person. Though technologies may reshape the expression of personhood, the intrinsic moral worth that 
grounds human dignity ought to remain unaltered. 

One of the major concerns with AI-integrated brain enhancement regards the possibility of algorithms in-
fluencing personal decisions, thereby diluting the very basis of individual identity, autonomy and thought 
[UNESCO 2025; Miller et al., 2023]. With advancements in neurotechnologies, human beings should not 
be downgraded to the recipients of machine optimisation, as this has an impact on the very definition of 
human dignity. If not carefully integrated, AI-integrated enhancement may reduce human worth to measu-
rable outputs such as intelligence, speed, memory, or efficiency. Yet, human dignity is deeper than cognitive 
performance. The German Ethics Council [2023] warns that “the use of AI must foster human flourishing, 
not diminish it…Artificial intelligence cannot substitute human intelligence, responsibility, or judgment.”  
The caution is relevant because tech giants which promise faster learning, expanded memory, and improved 
decision-making can easily seduce society into treating the enhanced mind as a superior one. 

Considering dignity as a measure involves not only asking whether AI makes us more efficient, but also the 
extent to which it actually helps us become more fully human. This is crucial because there is a difference 
between enhancing and redesigning a person. While enhancement focuses on supporting the person’s capa-
city, redesigning a person as an optimised machine has ethical implications because it involves measuring 
one’s worth based on what can be computed, accelerated, or controlled. As the Australian Catholic Univer-
sity [2026] states, “artificial intelligence should serve genuine human purposes rather than redefining what 
it means to be human.” Although AI-integrated brain enhancement may increase cognitive power, if this 
involves subtly shifting the criteria of human worth from dignity to utility, then it risks becoming anthropo-
logically deforming rather than morally enriching. 

As an ethical measure, human dignity is directly linked to human flourishing. In their work on AI and flou-
rishing, Barravecchio and Hajduk [2024] argue that advanced technologies are ethically defensible only “to 
the extent that they promote the genuine flourishing of human beings in a just fashion.”  In that sense, the 
legitimacy of BCIs, including implanted brain chips, does not primarily depend on whether they change, 
improve or enhance human beings. Rather, their legitimacy primarily depends on whether those changes, 
improvements or enhancements preserve the dignity and intrinsic value of the human person. For exam-
ple, a technology that expands memory or increases productivity while weakening agency and diminishing 
responsibility would fail this test. AI-enhanced cognition should therefore serve human flourishing rather 
than redefine humanity based on technological standards [Barravecchio & Hajduk 2024; UNESCO, 2021].  
If technology remains subordinate to the person while preserving privacy, freedom, moral judgment, and in-
ner worth, then human dignity is not an obstacle to innovation but the very condition that makes innovation 
ethically human. 

3.1 Autonomy and Agency
One of the major ethical questions posed by neurotechnologies regards whether they can preserve human 
autonomy when cognition becomes technologically mediated. Who thinks when human beings think with AI 
future AI-enabled BCIs such as implanted brain chips? Brain-computer interfaces already raise “questions 
about the degree of agency a BCI affords its user and the extent to which a BCI user ought to be accountable 
for actions undertaken via the device” [Davidoff 2020:9]. As future AI-enabled BCIs will be integrated into 
the human brain, it will be crucial to question the extent to which algorithms will shape preferences, choices, 
and beliefs at the level of thought and reasoning itself. In that sense, the boundary between assistance and 
influence becomes ethically decisive because human agency involves both the ability to act and the capacity 
to deliberate, choose, and endorse one’s actions as one’s own [Vlek et al. 2014; Burwell et al. 2017]. 
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There is also a possibility of AI systems subtly steering cognition even before a decision is ever made.  
Catena [2026] argues that AI mediation can influence “autonomous deliberation, decision-making, and beha-
viour,” while automation can alter “the conditions for autonomous choice and action.” From the perspective 
of implanted BCIs, such influence may be even more severe since the technology may interact directly with 
neural processes, rather than merely suggesting options. In a context where one’s memory recall, attention, 
or thought are increasingly filtered or mediated through AI, the question is whether it is the machine or the 
person who is actually making decisions. Although the person may still experience the decision as internal, 
its formation may already be partially externalised through the future GenAI-empowered implanted brain 
chip or another BCI technology. This challenges the traditional understanding of responsibility, which places 
the human person at the centre. If AI contributes, influences, or mediates a certain decision, who is morally 
responsible? 

In the context of BCI ethics, responsibility is not a straightforward issue. Burwell et al. (2017) raise concerns 
about “moral and legal responsibility,” including whether users have less control over thoughts than over 
actions and whether they are responsible for “all of the device’s output.”  Similarly, Sun and Ye (2023) argue 
that “autonomy and agency are vital for individuals’ ability to control their daily activities spontaneously,” 
but that write-in BCIs may “alter users’ agency and autonomy” and can even erode them if users receive 
signals they cannot control. Thus, if AI-generated suggestions become too authoritative in one’s mind, then 
the user may no longer be the primary source of practical reasoning but a dependent recipient in a machi-
ne-assisted decision chain. It is crucial to ensure that such systems neither replace nor weaken the ability of 
human beings to make ethical and rational decisions or judgments nor hinder them from acting freely and 
being responsible for their own actions [Zeng et al., 2021]. The Council of Europe Parliamentary Assembly 
(2020) emphasised that: 

This technology should not be used against a subject’s will or in a way that prevents the subject from freely taking 
further decisions about their continued use. Special care will be needed where such technology is used to treat chro-
nic pain, drug dependency or other conditions where interruption of treatment could lead to discomfort or distress…
This technology should not prevent an individual from acting freely and being responsible for their actions. Human 
beings, acting freely according to their natural (as opposed to enhanced or symbiotic) consciousness, must remain 
the only decision-makers and the primary actors in society, especially in matters that may impact human rights and 
democratic processes.

The formulation is important because it outlines the goal not as maximal machine contribution, but as pre-
served human agency, capacity, and responsibility. While a technology that helps human beings to think 
better is beneficial, one that gradually transfers or replaces cognitive authority from humans to machines 
through brain chips is unethical [Zeng et al., 2021]. Can human beings remain autonomous and responsible 
for their decisions when their thinking is technologically mediated through future BCIs such as implanted 
brain chips? The response depends on the extent to which AI integration strengthens or weakens cognitive 
freedom. Is the user still able to critically assess AI inputs, reject them, revise them and own the final judg-
ment?  If the answer is yes, then AI mediation may remain compatible with autonomy. 

However, if the neurotechnology becomes so deeply embedded that it shapes human perception, desire, 
thought or belief before reflective endorsement is possible, then agency has been reconfigured [Yuste et al. 
2017; Council of Europe Parliamentary Assembly 2020]. With the development of BCIs and neurotechnolo-
gy in general, it is apparent that the future of human personhood depends on whether AI integration enables 
people to do more while remaining authors of their own lives. Once the question moves from restoration to 
enhancement, the challenge is not simply to regain agency, but to ensure that the enhanced mind still has 
agency at all. In other words, if AI integration aims at strengthening human agency, then it may enrich per-
sonhood [Gruica 2025]. However, if it slowly replaces human cognitive authority, then the very definition of 
human agency and autonomy can be dissolved from within. The ethical future of neurotechnology depends 
upon ensuring that humans remain the primary decision-makers, even when they think with machines.  
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4. Towards an Ethical Future of Human-AI Integration
The future of brain-computer interfaces and other implantable neural interfaces such as AI-integrated brain 
enhancement should not be built on either uncritical acceptance or absolute rejection. While embracing co-
gnitive enhancement might be beneficial, the extent to which such enhancement can be governed so that it 
remains faithful to human dignity, autonomy, transparency, and human control remains problematic. UNE-
SCO [2025] notes that “throughout the whole lifecycle of neurotechnology, the protection and promotion of 
the rights of autonomy and freedom of thought must be secured,” and that neurotechnology “should never be 
used to exert undue influence or manipulation.”  Principles such as autonomy and thought are critical becau-
se they ensure that technological innovation remains answerable to the moral reality of the person. 

Moreover, ethical governance must ensure that BCIs are designed and deployed in ways that preserve mea-
ningful human oversight, informed consent, and accountability, rather than simply being a checklist of safety 
measures. Zeng et al. [2021:210] hold that “the autonomy of human decision making and judgment should 
be respected and maintained,” and that such devices “should not be used to replace and weaken human deci-
sion-making ability.” Through openness and transparency, tech companies such as Neuralink should ensure 
that risks are mitigated throughout the design, development and deployment stages [Zeng et al. 2021]. Such 
a process creates a conducive ethical vision for any future in which implanted brain chips remain tools for 
human good rather than instruments of cognitive control or manipulation. 

An African philosophical perspective centred on the principle of Ubuntu deepens this framework in critical 
ways. In African thought, personhood is often understood relationally rather than as isolated self-sufficiency 
[Mutelo et al. 2026; Gwara & Mutelo 2025]. According to Mangena (2020), “the term Ubuntu emphasises 
the importance of a group or community, and it finds its clear expression in the Nguni/Ndebele phrase: 
umuntu ngumuntu ngabantu, which when translated to Shona means munhu munhu muvanhu (a person is a 
person through other persons).” The notion of Ubuntu thus emphasises the importance of shared humanity or 
well-being, interconnectedness, and the common good. In that sense, AI-integrated cognition enhancement 
should lead to human flourishing rather than being regarded as solely individual or computational. This is 
because the person is constituted in community, responsibility, and shared life. The diagram below shows 
the interconnectedness. 

Interconnectedness

Shared humanity and well being

Mutual Recognition and SolidarityCompassion and Care

Shared responsibility

Ubuntu also challenges the understanding that enhancement is primarily an individual achievement. From 
the perspective of Ubuntu, the value of a person cannot be reduced to superior intelligence, enhanced me-
mory, or increased computational efficiency. This is because personhood is fundamentally realised through 
relationships characterised by mutual recognition, solidarity, compassion, and shared responsibility [Mange-
na 2020; Gwara & Mutelo 2025]. Thus, AI-integrated cognition should be evaluated not only according to 
what enhanced individuals become capable of doing but also according to the extent to which such enhan-
cement strengthens or weakens communal flourishing. For instance, neurotechnologies that isolate persons 
within technologically optimised individualism would stand in tension with Ubuntu’s relational conception 
of humanity. Ubuntu therefore complements rather than replaces universal human rights by grounding digni-
ty in relationships of mutual recognition and communal responsibility.
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As tech companies such as Neuralink Corporation continue to make significant advancements, it is crucial 
to shift the question from what an enhanced individual can do to how enhancements are likely to affect re-
lationships, shared purpose, solidarity, care, and the common good [Mouazen & El Bouyed 2025; Zeng et 
al. 2021; Mutelo 2025]. The narrow technological imagination that treats the human being as a configurable 
cognitive system can be challenged by such a holistic notion of personhood. The perspective shifts emphasis 
from reductionist perspectives that focus on speed, output, or information processing when valuing persons. 
The ethical legitimacy of AI-integrated cognition should be justified based on whether it leads to human flou-
rishing communally and humanely or merely focuses on efficiency. Rather than diminishing the traditional 
understanding of personhood, it must strengthen the capacities by which persons relate, deliberate, and act 
responsibly in relation to themselves and others. 

Given that cognitive enhancement may soon be widespread, the challenge lies in how human beings can 
embrace it without losing the qualities that make humans persons. The ethical acceptance of cognitive enhan-
cement should depend on whether it remains subordinated to human dignity and relational flourishing [UNE-
SCO 2025; Yuste et al. 2017]. Technologically augmenting brains does not necessarily mean that persons must 
be treated as isolated optimisation projects and their freedom, thought, and agency ought to be exercised based 
on moral relation. This requires a high level of transparency on the part of tech companies because without 
openness about how neural systems work, it can be challenging for users to freely consent, communities to 
fully trust, and to prevent moral responsibility from being blurred. As Mouazen and El Bouyed (2025) put it, 
“technical transparency and ethical integration are the essential conditions for responsible BCI development.” 

Therefore, we argue that the future of AI-integrated cognition enhancement should be guided by an under-
standing of humans as relational, moral, and dignified beings rather than merely enhanced cognitive systems. 
This calls for the need to resist any move to define human worth in terms of computational performance or 
efficiency alone. From that perspective, BCIs do not force individuals to choose between human dignity and 
embracing technological progress. The foregoing discussion suggests that future ethical governance should 
avoid both uncritical technological enthusiasm and reactionary resistance to innovation. Instead, responsible 
AI-integrated neurotechnology requires a balanced framework capable of distinguishing ethically legiti-
mate enhancement from enhancement that compromises human dignity. Such a framework recognises that 
technological innovation is not ethically valuable merely because it expands human capability. Rather, its 
legitimacy depends upon whether it preserves authentic agency, relational responsibility, and the intrinsic 
worth of every person.

Conclusion
The promises of brain-computer interface technologies create an exciting but ethically demanding future. 
Although they have the potential to extend human capacities beyond imagination, several crucial questions 
about personhood, identity, autonomy, and dignity can be raised. It is beneficial that these technologies im-
prove memory, reasoning, or creativity. However, it is questionable if they can do so without diminishing 
the very definition of being human. This paper has argued that AI-integrated cognition through BCIs should 
be judged by both technological sophistication and its capacity to serve human flourishing. Neurotechno-
logy must aim to strengthen human freedom, responsibility, and meaningful agency, rather than replace or 
diminish them. However, if it diminishes or replaces human judgment, blurs moral responsibility, or reduces 
persons to optimised cognitive systems, then the very dignity they claim to improve is undermined. The 
emphasis should therefore be on ethical reflection, considerate governance, and a profound commitment 
to safeguarding human dignity and autonomy. Neurotechnologies should remain instruments in the service 
of humanity, rather than redefining or reconfiguring persons, thereby reducing them to machines. With the 
ongoing advancements in BCIs, the challenge is to ensure that cognitive enhancement remains humanly me-
aningful, morally accountable, and socially life-giving. Therefore, the ethical future of brain-computer inter-
faces will not be determined by the sophistication of artificial intelligence but by the moral vision that guides 
its development. In the face of AI-integrated cognitive enhancement, human dignity, meaningful autonomy, 
and relational personhood must function as the normative boundaries within which future neurotechnologies 
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evolve. From this perspective, the most important question is not whether humans can smoothly and safely 
merge or integrate with intelligent machines, but whether such integration enables persons to flourish while 
remaining free, morally responsible, and genuinely human.
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