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 This study examined the reengineering human communication: a 

technological and social analysis of Elon Musk neuralink’s brain-

computer interface and its implications for digital autonomy. The 

theory of media technological determinism theory formed the anchor 

for this research. This study adopted the qualitative case study 

method. The population for this study comprises communication 

technology experts, neuroethicists, digital rights advocates, and tech 

policy researchers, estimated at 450 individuals across institutions, 

think tanks and organizations actively engaged in neuroscience, 

emerging technologies, and digital governance. This population 

includes scholars affiliated with global research centers such as the 

IEEE Brain Initiative, the Neuralink team, UNESCO’s Bioethics 

Committee and digital rights bodies in Africa and Europe. A 

purposive sample of 20 participants was selected from this population 

based on their expertise, published works, or policy involvement 

related to BCIs, communication technology, and neuroethics. 

Purposive sampling was chosen to ensure the selection of 

information-rich participants. Data were collected through semi-

structured interviews and document analysis. The data were analyzed 

using thematic analysis, which is suitable for identifying, analyzing, 

and interpreting recurring patterns and themes within qualitative data.  

Neuralink’s brain-computer interface fundamentally reengineers 

human communication by bypassing traditional language-based and 
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symbolic systems, allowing direct neural-to-digital expression that 

challenges existing communication models and introduces new 

cognitive pathways for interaction. The research concluded that 

Neuralink’s brain-computer interface redefines the nature of human 

communication by enabling direct brain-to-machine interaction, 

signaling a shift from traditional symbolic communication to neural 

expression and thus marking the emergence of a new communicative 

paradigm that challenges existing models and expands the boundaries 

of human interaction. The research recommended that the Neuralink 

team and global communication research institutes collaborate to 

develop new communication models that incorporate neural-based 

interaction and redefine the role of the brain as a communication 

medium. 
 

   

  

Introduction  

The rapid advancement of neurotechnology in the 21st century has ushered in an era in which the once-blurred 

lines between biology and digital technology are increasingly being blurred. One of the most notable 

breakthroughs in this domain is the development of brain-computer interfaces BCIs devices that establish a 

direct communication pathway between the brain and external devices. At the forefront of this innovation is 

Neuralink, a neurotechnology company founded by Elon Musk, which aims to revolutionize human 

communication by enabling the brain to interface seamlessly with machines. The transformative potential of 

BCIs is not merely technological; it touches the very fabric of how humans interact, communicate, and assert 

autonomy in an increasingly digital world. Scholars and futurists alike are grapple with the implications of these 

developments for individual agency, data sovereignty, privacy, and cognitive independence (Ienca & 

Andorno, 2017). 

There is a growing interest in the ethical, social, and communicative consequences of neurotechnological 

innovation globally. Countries such as the United States, China, Japan, and Germany have invested heavily in 

neuroscience and artificial intelligence (AI)-integrated BCI research, positioning themselves as leaders in what 

is now referred to as the "neurotech race." In the United States, Neuralink has made headlines not only for its 

technical milestones, such as successfully implanting chips in non-human primates and more recently in 

humans, but also for sparking global ethical debates around cognitive liberty and neuro-rights (Goering et 

al., 2021). The World Economic Forum and UNESCO have increasingly called for frameworks to ensure 

responsible innovation in the neurotechnology space, emphasizing that BCI development could lead to new 

forms of inequality and mental manipulation without global oversight (Yuste et al., 2017). 

At the continental level, Europe has taken a proactive stance by proposing guidelines and legal protections for 

neural data. For instance, the efforts of the European Commission in neuroethics have influenced the discourse 

around digital identity and mental autonomy, especially with the introduction of policies supporting the ethical 

deployment of AI and neurotechnologies under the Horizon Europe program. Meanwhile, Africa remains 

largely on the periphery of the neurotechnological revolution, with limited investment in neuroscience research 

infrastructure and digital health policies. However, thought leaders and researchers in African institutions are 

beginning to engage in global debates, especially concerning the implications of BCIs for digital colonialism 
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and the risk of technological dependency without local innovation capacity (Tegmark, 2017; Chiekh & El-

Salhy, 2020). 

In Nigeria, where digital transformation is largely centered on fintech, telecommunications and e-health, 

neurotechnology discourse remains nascent. Nevertheless, scholars and professionals are beginning to 

acknowledge the implications of BCI applications in education, medicine, and communication. Nigerian 

communication scholars are particularly interested in the socio-cultural and ethical ramifications of these 

technologies, especially in a nation where access to basic healthcare and digital infrastructure is still uneven. 

The integration of BCIs into communication systems could exacerbate existing inequalities or offer 

unprecedented solutions to accessibility and inclusion challenges depending on how policies are framed 

(Adeleke, 2022). Therefore, examining the Neuralink project through a Nigerian lens offers a vital contribution 

to global debates on equity, autonomy, and the ethics of emerging technologies. 

The concept of human communication has evolved significantly, from spoken language to written scripts, 

telecommunication, and now digital platforms. BCIs present a paradigm shift wherein communication may no 

longer require verbal or physical expression but can occur through thought itself. This reengineering of human 

communication challenges traditional communication models such as Shannon and Weaver’s transmission 

model, which introduces the brain as both the encoder and the decoder without reliance on externalized 

symbols. In this new framework, questions arise about the accuracy of neural translation, the role of 

consciousness and the potential for manipulation or interference with thought. The presence of BCIs in this 

domain necessitates an interdisciplinary analytical approach that brings together neuroscience, communication 

theory, ethics, and information technology (Birbaumer & Cohen, 2007). 

Digital autonomy, a term that refers to an individual's ability to control their digital presence and cognitive 

processes in digital spaces has become a central concern in the BCI discourse. Neuralink’s goal of achieving a 

symbiosis between humans and AI presents both opportunities and threats to this autonomy. On the one hand, it 

could empower individuals with disabilities, enhance learning, and expand cognitive capabilities. However, it 

risks reducing the human brain to a data-producing node within a larger surveillance ecosystem. If not 

adequately regulated, the commodification of thought and neural data may lead to new forms of exploitation 

(Ienca & Vayena, 2018). This dual potential necessitates a critical analysis of BCI technologies as socio-

political tools with far-reaching implications. 

Neuralink’s BCI technology works by implanting ultra-thin threads into the motor cortex of brain, which read 

electrical signals and transmit them wirelessly to external devices. According to Musk, this technology was 

initially designed for therapeutic uses, such as treating paxalisib and neurological disorders. However, its long-

term ambition includes augmenting human intelligence and integrating AI into the human mind. The 

interrelationship between this technological framework and social variables, such as communication ethics, user 

consent, cognitive liberty, and socioeconomic status forms the core of this study’s analytical lens. The ability of 

BCIs to influence or bypass conscious thought could redefine not only communication practices but also legal 

and philosophical understandings of selfhood and agency (Fins, 2021). 

The implications of this interface are also deeply embedded in contemporary debates on transhumanism, the 

philosophical movement that advocates for enhancing the human condition through technology. Transhumanists 

argue that BCIs like Neuralink represent the next stage in human evolution, a view contested by bio-

conservatives who warn against losing what it means to be human. This debate intersects with digital autonomy 

because it raises fundamental questions about whether autonomy includes the right to modify one’s own 

cognition or whether such modifications infringe on one's ability to make free choices. The balance between 
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enhancement and autonomy is delicate, and how societies regulate BCI use will determine the ethical landscape 

of future communication (Bostrom, 2005). 

Furthermore, the reengineering of communication through BCIs must consider the sociopolitical context of 

technological innovation. Just as the internet and smartphones restructured social life and created new forms of 

surveillance and social stratification, BCIs can do the same, but at a deeper cognitive level. Controlling the 

infrastructure and access to BCIs may equate to controlling thoughts and behaviors as communication becomes 

increasingly internalized. Hence, a key variable in this study is the locus of control, whether it is with 

individuals, corporations, or states. The historical relationship between technology and power suggests that 

BCIs could reinforce existing global inequalities and create new forms of digital disenfranchisement without 

transparent governance (Zuboff, 2019). 

Given this complex interplay of technological capability, social dynamics, and ethical concerns, this study 

explores Neuralink’s brain-computer interface as a pivotal case in understanding the future of human 

communication and digital autonomy. The study investigates how BCIs might redefine the boundaries of human 

interaction, the risks they pose to mental sovereignty, and the frameworks necessary to protect individual 

agency in a digitally mediated world. By integrating global, continental, and local perspectives and grounding 

the analysis in recent scientific and ethical discourse, the study contributes to a broader understanding of how 

humanity might navigate the neural frontier without compromising its core values and communicative 

freedoms. 

Problem Statement  

The advent of BCIs particularly Neuralink’s innovative approach to connecting the human brain directly with 

machines, has opened new frontiers in human communication. However, this revolutionary technology has 

outpaced critical scholarly discourse, especially concerning its implications for digital autonomy and ethical 

communication practices. Existing research has primarily focused on the medical applications of BCIs, such as 

treating neurological disorders and restoring mobility, while neglecting the direct neural broader 

communicative, and sociopolitical implications. This gap is particularly significant in communication and 

media studies, where neural interfaces fundamentally disrupt traditional models of encoding, decoding, 

feedback, and noise. At the empirical level, there is a paucity of studies that examine how BCIs reengineer 

human interaction or affect individual agency in digital environments. While global interest in neuroethics is 

rising, practical frameworks to regulate the communicative applications of BCIs remain fragmented or 

speculative, highlighting a critical evidence and policy gap in the field. 

Furthermore, there is a methodological and contextual void in the existing literature, particularly in relation to 

how diverse populations, especially, in underrepresented regions such as Africa, might interact with or be 

affected by the proliferation of BCI technologies. Most studies are either technologically deterministic or 

biomedical in focus, lacking a conceptual and socio-cultural analysis of the communication dynamics. 

Theoretically, the current discourse is conflicted between transhumanist optimism and neuro-rights advocacy, 

with limited engagement from communication theories that consider autonomy, identity, and symbolic 

interaction. This leaves a significant knowledge gap in understanding how neural communication might 

redefine self-expression, media interaction, and personal data sovereignty. Conceptually, digital autonomy 

remains vaguely defined within neurotechnological literature, often conflated with data privacy or user consent, 

rather than interrogated as a standalone communicative construct. Moreover, there is limited understanding of 

how individuals and institutions should respond to the ethical risks posed by mind-machine convergence. This 

study seeks to define and address these interrelated gaps by situating Neuralink's BCI within the global 
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discourse on human communication and digital autonomy, providing a multidisciplinary and geographically 

inclusive analysis. 

This study aims to explore how Neuralink’s BCI technology influences human communication patterns and 

processes, particularly in ways that challenge traditional communication models. This study seeks to understand 

the implications of Neuralink’s innovations on digital autonomy, especially regarding issues of cognitive 

freedom, mental privacy, and control over personal neural data. In doing so, this study will address existing 

conceptual and theoretical gaps by critically examining how current communication theories accommodate or 

fail to explain the dynamics of neural communication. Additionally, the research will investigate the socio-

cultural and practical challenges of BCI adoption in underrepresented regions, with a specific focus on the 

African context, where global discourse largely ignores infrastructural, ethical, and policy concerns. 

Digital Autonomy 

Digital autonomy refers to an individual's ability to exercise control, choice, and agency over digital 

interactions, presence, and identity in cyberspace. In a communication-centered context, freedom to manage 

how personal information, cognitive processes, and behavioral patterns are accessed, interpreted, and used 

within digital systems is included. With the emergence of advanced technologies, such as brain-computer 

interfaces (BCIs), digital autonomy extends beyond data privacy to encompass mental sovereignty, which 

protects the mind from articial intelligence or corporate systems unwanted intrusions or manipulations (Ienca & 

Andorno, 2017). As digital systems become more integrated into human cognition, autonomy must be redefined 

not only in terms of user consent but also in relation to the individual's right to control their own mental 

processes and neural outputs. 

The discourse on digital autonomy is increasingly linked to neuro-rights, a set of ethical principles aimed at 

safeguarding individuals’ cognitive liberty, mental integrity, psychological continuity, and protection from 

algorithmic manipulation (Yuste et al., 2017). These principles are particularly relevant in the context of BCI 

technologies, which have the potential to decode thoughts, influence decisions, and even alter behavior. Without 

a robust conceptual framework, asymmetrical power dynamics between technology developers and end-users 

could undermine digital autonomy. Therefore, in this study, digital autonomy serves as the dependent variable, 

representing the outcome that is shaped or reengineered by the presence and influence of Neuralink’s brain-

computer interface technology. 

Brain-Computer Interface (Neuralink Technology) 

The brain-computer interface (BCI), specifically, as developed by Neuralink is the independent variable in this 

study. A BCI is a direct communication system that enables signals from the brain to be interpreted by external 

devices without relying on the normal peripheral nerve and muscles output pathways of the body (Birbaumer & 

Cohen, 2007). Neuralink’s BCI involves surgically implanting ultra-thin electrodes into the brain to record 

neural signals and translate them into machine-readable commands. Initially aimed at therapeutic applications 

Neuralink’s vision extends toward integrating AI with human cognition, enabling seamless interaction between 

human thoughts and digital systems (Musk, 2019). 

This technology disrupts conventional communication modalities by eliminating physical interfaces such as 

keyboards, voice, or touchscreens, allowing for a more direct transmission of thought-based commands. While 

this has significant potential for enhancing human capabilities, it also raises concerns about cognitive 

surveillance, manipulation, and loss of self-governance. BCIs such as Neuralink, redefine the interface between 

human and machine shifting control from conscious verbal or physical expression to unconscious neural 

signaling, thereby creating new communicative landscapes. As the independent variable, Neuralink’s BCI is 

conceptualized as the causal factor that could transform how individuals experience and exercise digital 
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autonomy. 

Relationship between Neuralink’s Brain-computer Interface and Digital Autonomy   

This is both transformative and complex. BCIs can empower users by granting greater access to 

communication, especially for individuals with speech or mobility impairments. In this sense, they enhance 

autonomy by expanding one’s ability to engage with digital systems using only neural activity (Wolpaw & 

Wolpaw, 2012). However, as the brain becomes the new interface, questions arise regarding who owns neural 

data, how it is stored or shared, and what safeguards exist against unauthorized access. These concerns point to 

a paradox: while BCIs can improve access and agency, they can simultaneously create vulnerabilities that 

compromise autonomy. 

Furthermore, broader systemic structures, including corporate governance, regulatory policies, and 

technological design ethics, influence this relationship. If BCI systems are designed without transparent user 

control mechanisms, they could facilitate coercive data collection or even behavior prediction and modification 

(Ienca & Vayena, 2018). Therefore, the interaction between Neuralink’s BCI and digital autonomy is contingent 

upon multiple factors, including user awareness, ethical frameworks, and legal protections. This study 

investigates how the deployment of Neuralink’s technology might reengineer digital autonomy by altering how 

thoughts are expressed, recorded, and potentially commodified within digital platforms. 

Communication Ethics and the Policy Environment 

Communication ethics serves as a key moderator in the relationship between Neuralink's brain-computer 

interface and digital autonomy. Ethical frameworks determine how technologies are designed, deployed, and 

regulated, especially in relation to issues such as informed consent, data privacy, and cognitive freedom. For 

instance, if ethical guidelines that prioritize mental integrity and autonomy Neuralink’s BCI, it is more likely to 

enhance rather than compromise digital freedom (Goering et al., 2021). Conversely, even the most advanced 

communication technologies can be weaponized for surveillance or manipulation in the absence of robust 

ethical safeguards. Therefore, communication ethics moderate the effects of BCI by either amplifying or 

mitigating its impact on individual autonomy. 

The policy environment, which includes legal and institutional mechanisms designed to regulate 

neurotechnology, is another critical moderator. Countries with established digital rights laws and neuro-rights 

frameworks are better positioned to balance innovation with individual protection. For example, Chile 

pioneered the legal recognition of neuro-rights, providing a precedent for safeguarding mental data and 

autonomy (Lavazza, 2018). In contrast, regions with weak or absent regulatory systems may experience 

unregulated BCI, increasing the risk of exploitation or technological dependency. Thus, the policy environment 

moderates how BCIs like Neuralink influence digital autonomy across different cultural and political contexts, 

affecting not only user experience but also societal outcomes. 

Media Technological Determinism Theory 

The most suitable theory for this study is the MTD, initially advanced by Marshall McLuhan in 1964. This 

theory posits that technological innovations, particularly in communication, are the primary drivers of social 

structure, human behavior and cultural change. McLuhan’s famous proposition, “The medium is the message,” 

suggests that the nature of a communication technology influences how humans perceive, interact, and shape 

reality more than the content it carries (McLuhan, 1964). The theory‘s central tenets of the theory include the 

belief that communication technologies act as extensions of human senses, restructure human consciousness, 

and inevitably determine societal transformations. A core assumption of MTD is that once a new medium is 

introduced, it autonomously restructures society by altering how individuals relate to information, each other, 

and themselves. Critics, however, argue that the theory downplays human agency, social context, and content-
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driven influences by suggesting that technology evolves independently of human intention or socio-political 

control (Williams, 1974). Nonetheless, its relevance to the current study is profound. Neuralink’s brain-

computer interface represents a radical new medium that bypasses traditional verbal and symbolic 

communication by enabling direct brain-to-device interaction. As such, it aligns with McLuhan’s idea of media 

as extensions of the human body, extending the mind into the digital realm. Applying this theory illuminates 

how Neuralink’s BCI might alter communication processes and reengineer cognition, autonomy, and social 

structures. Therefore, MTD provides a critical lens through which to understand the transformative implications 

of Neuralink on digital autonomy and human communication. 

Empirical Review   

Influence of Neuralink on Human Communication 

Birbaumer and Cohen (2007), in the study titled "Brain–Computer Interfaces: Communication and Restoration 

of Movement in Paralysis," explored how brain-computer interface technologies enable direct communication 

for individuals with severe motor disabilities. The researchers assessed how electrical signals from the brain can 

be translated into digital outputs for communication using experimental neurophysiological methods and 

clinical trials. The findings showed that, BCI systems could facilitate non-verbal, thought-based 

communication, thus redefining the conventional communication process. This study is similar to the current 

research in its focus on how BCIs reengineer human communication patterns, although it was limited to clinical 

applications and did not address broader socio-technological implications such as digital autonomy. 

Implications for Digital Autonomy 

Ienca and Andorno (2017), in an article "Toward New Human Rights in the Age of Neuroscience and 

Neurotechnology," identified legal protections termed “neuro-rights” for individuals using advanced 

neurotechnologies. Through a conceptual analysis of neuroscience, ethics, and international law, the study 

proposes that mental privacy, cognitive liberty and psychological integrity must be safeguarded as part of digital 

rights. The study found out that without explicit legal and ethical frameworks, BCI technologies could 

compromise users’ autonomy by allowing unauthorized access to mental data. This study aligns with the current 

research by focusing on digital autonomy as a critical outcome of BCI adoption and emphasizing the ethical 

implications of brain-data interfaces. 

Conceptual and Theoretical Gaps 

Goering et al. (2021), in a work "Toward Neurorights," examined the theoretical limitations of current 

bioethical and communication models in addressing the unique challenges posed by neural technologies. 

Employing a qualitative analytical method grounded in bioethics and human rights theory, the study argued for 

a reconceptualization of autonomy, consent, and identity considering direct brain-machine interfacing. The 

findings revealed that existing theories fail to fully account for the internalization of communication and 

decision-making processes that BCIs represent. This study is similar to the current research in its identification 

of theoretical and conceptual voids, particularly concerning the integration of neural communication into 

existing communication and ethical models. 

Challenges in Underrepresented Regions 

Chiekh and El-Salhy (2020), in a study titled "Africa’s Digital Transformation and the Promise of AI," explored 

the readiness and challenges facing African countries in adopting cutting-edge technologies, including artificial 

intelligence and neurotechnology. Using a mixed-methods approach that combined policy analysis and 

stakeholder interviews across several African nations, the study found significant infrastructural, educational, 

and regulatory gaps that could hinder equitable access to emerging technologies. The study showed that without 

targeted policy reforms and local innovation capacity, the continent risks digital dependency. This is similar to 
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the focus of the current research on the African context and practical challenges related to BCI adoption, 

especially concerning social inclusion and ethical governance. 

Gap Identification   

The reviewed literature reveals that while BCI technologies particularly Neuralink, are gaining significant 

traction globally, most existing studies have primarily focused on their clinical and therapeutic applications, 

with limited attention given to their communicative, ethical, and socio-cultural implications. Scholars such as 

Birbaumer and Cohen (2007) and Goering et al. (2021) have explored the technological feasibility and ethical 

challenges of BCIs, while Ienca and Andorno (2017) emphasized the need for neuro-rights to protect digital 

autonomy. However, a critical conceptual and theoretical gap persists in understanding how BCIs reengineer 

human communication and affect individual agency in digital environments. Furthermore, empirical studies 

often exclude underrepresented regions such as Africa, where infrastructural limitations, weak policy 

frameworks, and digital inequalities compound the potential risks of unregulated BCI adoption. This creates a 

methodological and contextual gap in understanding Neuralink’s broader social, cultural, and communicative 

impacts. The literature also lack a synthesis of communication theory and neurotechnology, indicating a 

theoretical conflict that this study aims to address by integrating MTD. Thus this study fills a vital knowledge 

void by examining the intersection of Neuralink’s BCI and digital autonomy through a multidisciplinary, 

globally inclusive, and communication-centered lens. 

Methodology       

This study adopts the qualitative case study method to provide an in-depth, contextual analysis of Neuralink’s 

BCI technology and its implications for human communication and digital autonomy. The population for this 

study comprises communication technology experts, neuroethicists, digital rights advocates, and tech policy 

researchers, estimated at 450 individuals across institutions, think tanks and organisations actively engaged in 

neuroscience, emerging technologies and digital governance. This population includes scholars affiliated with 

global research centers such as the IEEE Brain Initiative, the Neuralink team, UNESCO’s Bioethics Committee, 

and digital rights bodies in Africa and Europe. A purposive sample of 20 participants were selected from this 

population based on their expertise, published works, or policy involvement related to BCIs, communication 

technology and neuroethics. Purposive sampling was chosen to ensure the selection of information-rich 

participants who can provide expert insights into the intersection of BCI, communication theory, and autonomy. 

Data were collected through semi-structured interviews and document analysis. Interviews allows participants 

to express detailed perspectives on Neuralink’s communicative and ethical impact, while document analysis 

includes Neuralink white papers, public statements, regulatory frameworks, and scholarly articles. The data 

were analyzed using thematic analysis, which is suitable for identifying, analyzing and interpreting recurring 

patterns and themes within qualitative data. The chosen methodology and methods provide a context-sensitive, 

theory-informed approach to exploring a complex, and emerging technological phenomenon. The case study 

method allows for a deep exploration of Neuralink as a transformative communication medium, while expert 

perspectives and documents provide the empirical depth needed to interpret its broader societal implications. 

Data Presentation and Analysis 

Themes were constructed theoretically after the research objectives. The following themes were constructed: 

Reengineering human communication through neural interface technology; digital autonomy and cognitive 

freedom in the age of brain-computer interfaces; conceptual and theoretical gaps in understanding neural 

communication; and socio-cultural and infrastructural challenges in BCI adoption in underrepresented regions. 

They were discussed as follows: 
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Reengineering Human Communication using Neural Interface Technology 

This theme explores how Neuralink’s BCI transforms traditional human communication processes, including 

the shift from symbolic/verbal expression to direct brain-to-machine interaction. Neuralink’s BCI represents a 

revolutionary shift in human communication, redefining how individuals can transmit and receive information. 

Traditionally, language, gesture, symbols and mediated technologies such as print, audio, or digital media are 

used to faciltate human communication. Neuralink bypasses these external systems by directly translating 

neural signals into machine commands, effectively allowing the communication of thoughts without speech or 

motor functions. This development alters the sender-receiver dynamic in communication models and introduces 

the brain as a primary interface, no longer just the cognitive origin of communication but now also a direct 

transmitter of it. 

Neuralink demonstrates the early-stage potential for communication without speech or physical expression, 

particularly for individuals with neurological impairments. For instance, during Neuralink’s 2024 trial, the 

company implanted its chip into a patients with quadriplegic who was later able to control a computer cursor 

using only his thoughts. This case illustrates the interaction reengineering, where the traditional barriers of 

voice, movement, and external device dependency are eliminated (Musk, 2024). This tends to show the 

possibility of instantaneous, silent, and seamless human-to-human or human-to-AI communication in the future 

from a technological standpoint. 

This emerging interface challenges classical communication theories such as Shannon and Weaver’s model, 

which is based on physical signal encoding, transmission, and decoding. In the Neuralink case, encoding is 

performed neurologically and decoded by algorithms, not by other humans or traditional channels. It implies a 

paradigm shift where messages may no longer be conscious or intentional, raising philosophical and ethical 

concerns about the nature of communication itself. Is thought alone communication? Does neural data equal 

intention? These questions redefine the conceptual boundaries of communication studies. 

Moreover, Neuralink’s experiments highlight concerns about noise and interference in neural communication. 

Technical limitations, such as signal clarity, latency, and algorithmic misinterpretation, present new forms of 

“digital noise.” Unlike typical communication noise, which may distort sound or text, BCI-related noise could 

misrepresent thoughts or feelings, possibly leading to communication errors with significant personal or social 

consequences. Neuralink’s engineers are still refining their decoding algorithms, acknowledging the difficulty 

of capturing the complexity of human thought in real time.In sum, Neuralink influences human communication 

by fundamentally altering how thoughts are expressed and perceived. Although, the technology remains in its 

early stages, its implications for redefining verbal, digital, and symbolic communication are profound. The 

Neuralink case demonstrates that human communication is on the brink of entering a post-symbolic phase 

where language may be secondary to raw cognitive exchange, and this requires a new theoretical and practical 

understanding of what it means to “communicate.” 

Digital Autonomy and Cognitive Freedom in the Age of Brain-Computer Interfaces 

This theme examines the impact of Neuralink’s technology on personal agency, mental privacy, and control 

over one’s digital and cognitive identity. Digital autonomy is traditionally viewed as a user’s ability to navigate, 

control, and make informed choices about their digital presence and data. Neuralink’s BCI technology 

introduces a new frontier in digital autonomy, extending it into the realm of mental privacy and cognitive 

freedom. In Neuralink’s framework, thoughts become data. This means that every neural impulse transmitted 

through a BCI could be stored, analyzed, or even manipulated. This case raises significant questions about user 

consent, mental sovereignty, and the commodification of thought itself. 
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During clinical and technical trials, Neuralink emphasizes safety, privacy, and voluntary usage. However, critics 

argue that the absence of robust global neuro-rights legislation leaves room for potential misuse. For instance, 

while Neuralink claims that users have full control over what is shared via the device, the algorithms 

interpreting brain signals may inadvertently capture unconscious thoughts or emotional responses. This 

introduces the possibility of nonconsensual cognitive data extraction, challenging the core principle of 

autonomy (Ienca & Andorno, 2017). 

Furthermore, Neuralink’s data handling practices remain largely proprietary, raising transparency issues. Once 

collected, neural data, neural data become a sensitive form of digital information that could be exploited by 

third parties, including governments or tech corporations, for surveillance, profiling, or behavioral prediction. 

The case brings to light a dystopian potential where loss of mental privacy equates to loss of self-control, 

making digital autonomy about not only access, and decision-making but also protection from cognitive 

intrusion. 

From the user's perspective, control over Neuralink’s interface might be technically possible, but understanding 

and regulating the scope of what is being collected and how it is interpreted is extremely limited. The average 

user lacks the neuroscientific and algorithmic literacy to meaningfully engage in informed consent. Therefore, 

Neuralink’s case demonstrates a mismatch between user agency and technological complexity, further 

highlighting a power asymmetry in digital autonomy. 

In conclusion, the case of Neuralink case underscores the need to redefine digital autonomy in the age of 

neurotechnology. Focusing on surface-level data rights or privacy policies is no longer sufficient. The concept 

must evolve to include mental data control, algorithmic transparency, and legal protections for thought. 

Neuralink forces this conversation into the open, making it a central case for understanding how emerging 

technologies are reshaping personal autonomy in the digital era. 

Conceptual and Theoretical Gaps in Understanding Neural Communication 

This theme addresses the limitations of existing communication models and ethical theories in capturing the 

realities and implications of direct neural communication. Neuralink’s brain-computer interface highlights 

critical conceptual and theoretical gaps in existing communication frameworks, particularly those grounded in 

symbol-based or message-centric models. Traditional theories, such as Shannon and Weaver’s mathematical 

model, or McLuhan’s media ecology emphasize the role of channels, symbols, and physical media in encoding 

and transmitting meaning. However, Neuralink bypasses these mechanisms, enabling nonverbal, non-symbolic, 

and directly neural communication. This disrupts foundational assumptions about how messages are formed, 

shared, and understood. 

The Neuralink case reveals that neural communication may occur without the sender’s conscious encoding, 

raising challenges to the intentionality assumption in communication theory. If the brain emits signals that are 

captured and interpreted by an algorithm without the individual’s conscious intent, can this be considered as a 

form of communication? This scenario blurs the lines between thinking and messaging. Theories that assume 

agency, encoding decisions, and deliberate expression are inadequate to describe this new state of 

communication. 

Moreover, classical communication models do not account for machine cognition interpretation, which is 

central to Neuralink’s functionality. The interface acts not just as a conduit but also as an active decoder and 

interpreter of mental signals. This aligns more closely with cybernetic theory, but the feedback loops and 

control mechanisms are altered by AI’s autonomous role in interpreting and acting upon data. The human-to-

machine feedback loop is now nonlinear and partially opaque, making traditional sender-receiver models 

obsolete or insufficient. 
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Additionally, the Neuralink case illustrates the lack of integration between neuroethics and communication 

theory. Most scholarly discourse on BCI technologies is confined to neuroscience, medical ethics, or computer 

engineering, leaving communication scholars with an incomplete vocabulary to analyze neural media. This gap 

underscores the need for a new interdisciplinary model that bridges cognitive neuroscience, algorithmic theory, 

and human communication studies. 

Ultimately, Neuralink’s development exposes a theoretical vacuum regarding how we conceptualize 

communication in the neural era. The need for a post-symbolic communication model that includes neural 

encoding, AI-mediated decoding, and ethical agency is evident. Neuralink serves as a critical case signaling the 

inadequacy of current frameworks and the urgency for conceptual innovation in communication theory. 

Sociocultural and Infrastructural Challenges in BCI Adoption in Underrepresented Regions 

This theme investigates the practical, ethical, and policy-related barriers to adopting BCI technology in regions 

such as Africa, emphasizing on inclusiveness and governance. While Neuralink’s innovation is globally 

celebrated, its adoption and integration remain uneven, particularly in underrepresented regions such as Africa. 

The African context reveals structural, infrastructural, and cultural barriers to BCI technology. Most African 

countries face limited investment in neuroscience, digital infrastructure, and health-tech integration. Neuralink’s 

technology requires highly specialized equipment, skilled neurosurgeons, high-speed internet, and stable 

electricity, all of which are inadequate or unevenly distributed across the continent. 

In Nigeria, for example, digital transformation efforts have largely focused on mobile finance, education, and 

telemedicine, with minimal government or academic attention to neurotechnology. Little to no policy 

framework exists addressing neural data rights, ethical BCI usage, or technology localization. This leaves the 

continent vulnerable to technological dependency, where BCI innovations are imported without local 

adaptation, regulation, or capacity for innovation (Chiekh & El-Salhy, 2020). The case of Neuralink’s case 

exemplifies this gap, as its trials and development remain U.S.-centric, with minimal collaboration or 

representation from African researchers. 

Culturally, there are also deep concerns about the acceptability of brain implants. Neuralink’s invasive 

procedure may clash with indigenous health beliefs, religious sensitivities, and local values around bodily 

integrity and spiritual consciousness. In societies where traditional medicine and spirituality are deeply 

embedded, insertion of a chip into the brain may be perceived as unnatural or even dangerous. These concerns 

must be addressed through community engagement, cultural contextualization, and inclusive dialogue. 

The cost of Neuralink’s BCI is prohibitive for most populations in underdeveloped countries. Without 

significant subsidization or public-private partnerships, the technology will remain an elitist tool, reinforcing 

digital inequality. Moreover, the lack of African voices in global neuroethical debates means that local 

perspectives on autonomy, access, and ethics are underrepresented in the formation of BCI standards. The 

Neuralink case, viewed from the perspective of Africa exposes the power asymmetry in global tech innovation 

and regulation. 

Therefore, the adoption of BCI technologies, such as Neuralink, in Africa requires more than technological 

access; it also requires policy readiness, cultural sensitivity, local research capacity, and ethical inclusiveness. 

The Neuralink case serves as a vital reference for identifying these gaps and developing localized strategies that 

prioritize equity, ethics, and empowerment in the era of neural communication. 

Discussion of the Findings   

Neuralink’s brain-computer interface fundamentally reengineers human communication by bypassing 

traditional language-based and symbolic systems, allowing direct neural-to-digital expression that challenges 

existing communication models and introduces new cognitive pathways for interaction. This finding aligns with 

tel:2020


American International Journal of Computer Science and Information Technology Vol. 10 (4) 

pg. 24 

that of Birbaumer and Cohen (2007), who demonstrated that brain-computer interfaces allow individuals, 

especially those with severe paxalisib, to communicate using neural signals alone. Their research proved that 

BCIs could serve as a new mode of communication for non-verbal individuals, thus affirming the core idea that 

thought alone can be converted into communicative action. This supports the current study’s position that BCIs, 

as exemplified by Neuralink, are not merely assistive tools but are capable of reengineering the core structure of 

human communication, a key thematic strand focusing on communication transformation in the neural age. This 

finding is grounded in the theory of media technological determinism, as Neuralink’s BCI exemplifies 

McLuhan’s assertion that technology shapes and redefines the structure of human interaction. In this case, the 

brain itself becomes the medium, fundamentally altering the way humans transmit meaning and bypassing 

traditional linguistic and symbolic forms of communication. 

Neuralink’s BCI poses significant implications for digital autonomy, particularly by blurring the lines between 

thought and data, raising concerns about mental privacy, user consent, and control over cognitive outputs in an 

increasingly algorithm-driven environment. This echoes the work of Ienca and Andorno (2017), who 

emphasized the urgent need to establish neuro-rights to protect cognitive liberty and mental integrity in the age 

of neurotechnology. Their proposal for legal safeguards around brain data directly supports the conclusion of 

the study that digital autonomy must evolve to encompass cognitive freedom. This alignment affirms the 

thematic strand of emerging ethical frameworks for mental sovereignty, underscoring the urgent need to 

regulate thought-based interfaces within the discourse on digital rights. This finding aligns with the theory’s 

premise that emerging media technologies not only influence behavior but also restructure power relations, as 

Neuralink’s BCI shifts the locus of control from the user to the technology, raising concerns about mental 

sovereignty and reinforcing the deterministic view that media shapes not just society but the self. The findings 

indicate that existing communication theories lack the conceptual and theoretical depth to account for NCT 

highlighting the need for new frameworks that integrate neuroscience, algorithmic interpretation, and human 

cognitive agency.  

The study found that traditional communication theories are inadequate for explaining neural-based 

communication, necessitating new interdisciplinary frameworks that integrate neuroscience, artificial 

intelligence (AI), and symbolic interaction. This is strongly supported by Goering et al. (2021), who advocated 

the development of new theoretical and ethical models termed “neurorights” to address the unique challenges 

posed by neural technologies. Their emphasis on reconceptualizing autonomy, consent, and identity considering 

direct brain-machine interfacing reinforces the call for a paradigm shift in communication theory. This finding 

contributes to the broader thematic strand of conceptual innovation and theoretical redefinition within the 

communication discipline. Media Technological Determinism supports this finding by recognising that new 

communication technologies render old paradigms obsolete; Neuralink’s neural interface compels a rethinking 

of communication theory, as the medium being the brain-machine pathway radically reconfigures the processes 

and meanings traditionally associated with communication. 

The study showed that underrepresented regions, particularly in Africa, face significant obstacles in adopting 

BCI technologies such as Neuralink due to infrastructural deficits, cultural resistance, and exclusion from global 

neuroethical discourse. Chiekh and El-Salhy (2020) identified major disparities in Africa’s digital 

transformation journey, highlighting the continent’s limited capacity to participate in and benefit from emerging 

technologies such as AI and neurotech. Their findings substantiate the current study’s emphasis on 

technological exclusion and inequality, forming part of a larger thematic strand that advocates for inclusive and 

context-sensitive innovation policies in the NTS. This finding reflects the deterministic insight that 

technological diffusion is uneven and often exacerbates existing inequalities as Neuralink’s inaccessibility in 
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Africa underscores how transformative media technologies privilege certain societies while structurally 

reshaping global communication hierarchies and marginalizing others. 

Conclusion      

The study concludes that Neuralink’s brain-computer interface redefines the nature of human communication 

by enabling direct brain-to-machine interaction, signaling a shift from traditional symbolic communication to 

neural expression and thus marking the emergence of a new communicative paradigm that challenges existing 

models and expands the boundaries of human interaction. 

Neuralink’s BCI technology significantly alters the concept of digital autonomy by transforming thoughts into 

data, necessitating urgent ethical frameworks to protect mental privacy, cognitive freedom, and user agency in 

an era where machines can access and interpret internal cognitive activity. 

The study justifies that existing communication theories are inadequate in addressing the complexities of neural 

communication, reinforcing the need for interdisciplinary conceptual frameworks that incorporate neuroscience, 

AI, and ethics to meaningfully explain and guide brain-machine interactions. 

The study explores the considerable socio-cultural, infrastructural, and policy-related challenges faced by 

underrepresented regions, particularly in Africa, in adopting BCI technologies like Neuralink, highlighting the 

urgent need for inclusive strategies and localized innovations to bridge the emerging global neurotechnology 

divide. 

This study contributes creatively and originally to the expanding body of knowledge on human communication 

by reinterpreting communication in the context of BCI technology, using Neuralink as a pioneering case. It 

introduces an innovative perspective by conceptualizing communication not merely as a symbolic or linguistic 

process but as a cognitive and neuro-digital activity, where thoughts are transformed into actionable digital 

commands. This reconceptualization pushes the boundaries of the existing communication theory and offers a 

foundational framework for future discourse on neural communication. The study also contributes to product 

development by providing critical insights into how Neuralink’s design could better align with user autonomy, 

cognitive safety, and ethical transparency, offering actionable feedback for BCI developers. It emphasizes the 

need for human-centered design principles that safeguard mental data of users while enhancing functionality 

and accessibility across diverse populations. 

Theoretically, the study advances MTD by applying its tenets to a novel and futuristic technology- Neuralink, 

thereby, expanding the theory's applicability beyond traditional media forms. It refines McLuhan’s view of 

technology as an extension of the human body by framing Neuralink as an extension of human cognition, thus 

deepening the discourse on how mediums not only reshape societal behavior but also penetrate the domain of 

consciousness and mental autonomy. By highlighting the digital inequality in BCI adoption across 

underrepresented regions such as Africa, the study also makes a valuable contribution to policy and 

development, advocating for inclusive innovation strategies and ethical neurotechnology governance. 

Altogether, the study aligns with its research goals by providing a holistic, multidisciplinary analysis of 

Neuralink’s communication and autonomy implications, while offering novel frameworks and real-world 

applications that can guide future academic inquiry, product design, and ethical policy development. 

Recommendations     

Following these findings, the following recommendations have been made. 

1. The Neuralink team and global communication research institutes should collaborate to develop new 

communication models that incorporate neural-based interaction and redefine the role of the brain as a 

communication medium. 
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2. The World Health Organization (WHO), and national digital policy agencies should establish and enforce 

ethical standards and neuro-rights frameworks to protect the mental privacy and cognition autonomy of users in 

brain-computer interface applications. 

3. Universities, communication scholars, and neuroscience research centers should work together to expand 

theoretical frameworks that bridge neuroscience, artificial intelligence (AI), and human communication in 

response to the emerging neural communication paradigm. 

4. The African Union (AU), national governments, and innovation hubs should invest in digital infrastructure, 

neurotechnology research, and culturally sensitive policy development to ensure inclusive access to and ethical 

adoption of BCI technologies across the continent. 
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