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Abstract - Emerging neurotechnologies capable of capturing and analyzing brain impulses are fast 
developing, raising new privacy concerns. Brain-computer interfaces, AI-powered brain decoders, and 
implants all monitor neural activity and collect large amounts of sensitive brain data. Though designed to 
benefit health and cognition, unregulated use of such data raises concerns about privacy violations or 
manipulation. Policy reactions of late try to solve this. Chile adopted mental integrity rights in its 
constitution in 2021, therefore setting a precedent for neuro data protection. Colorado and California 
approved legislation granting biometric-level protections for consumer tech-generated brain scans and 
recordings. These restrict third-party sharing and collecting absent user permission. Similar legislative 
ideas have been presented by several other nations. Still, given rapid technological advancement, there 
are major vulnerabilities in properly protecting brain privacy. Most neurotech companies run free from 
medical device regulations, therefore avoiding such control. Non-invasive consumer brainware 
particularly lacks tailored governance at present. Consider social media's challenges protecting personal 
data despite mature policy conversations; neurotech's new complexities dwarf these. The pacing of 
emerging legislation and precedent also lags the innovation's pace. Apple patents tech detecting 
thoughts via headphones; startups explore transmitting telepathic messages. Yet deploying thoughtful, 
nimble governance is challenging. Furthermore, bulk neural data sales by tech giants to third parties 
possibly already occur illicitly, with minimal accountability. Other documented risks like AI bias emerging 
from narrow demographic brainwave datasets also abound unchecked currently. Thus, while nascent 
protections manifest promise, substantial further multi-stakeholder mobilization involving policymakers, 
companies, researchers and rights groups is imperative to shield human cognitive autonomy. The 
alternative of unfettered mining of thoughts and feelings by private or state interests paints a chilling 
dystopia. Reform must balance public good alongside visions of progress, emphasizing ethical data use. 
If so, these fascinating frontiers could herald a future where technology amplifies, not usurps, human 
potential. The choice of path is ours to make. 
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1.INTRODUCTION  
1.1 Further Background on Different Types of Neurotechnology and Their Capabilities 
The advent of innovative neurotechnologies capable of recording and interpreting human brain activity 
has unlocked fascinating new possibilities for understanding cognition and mental health. However, these 
rapidly evolving capabilities also necessitate thoughtful governance to balance their promise with risks like 
privacy violations. This paper explores emerging policy efforts on this frontier alongside remaining 
challenges. As background, a brief overview of relevant technology landscapes follows. 
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A prolific category of novel brain-scanning hardware includes non-invasive, sensor-based wearables 
designed primarily for consumers. Electroencephalography (EEG) headsets detecting electrical activity 
along the scalp are most common currently. Commercial EEG products allow users rudimentary control of 
devices via brain signals, facilitate meditation apps through neural feedback loops and may enable 
communication between minds once more advanced. 

 

Fig -1: Emerging Neurotechnologies Concerns 
 

More invasive technologies like implantable microchips also show increasing sophistication. Neuralink’s 
coin-sized brain-computer interface (BCI) boasts over 1,000 electrodes thready sensors inserted by a 
surgical robot. This could potentially not only restore motor function in paralyzed patients but also convey 
telepathic messages, download memories for external storage and vastly expand human intelligence. 
However, clinical trials are still ongoing. 

Equally pivotal are rapid advancements in artificial intelligence (AI) and machine learning algorithms that 
can decode and interpret myriad forms of collected brain data. For instance, Facebook and UC San 
Francisco researchers successfully translated attempted speech from neural activity into written phrases 
with striking accuracy this year. This demonstrates feasibility of typing via imagined speech. 

However, analysts caution that cybersecurity mechanisms protecting access to users’ thoughts remain 
elementary currently. Additionally, narrow demographic sampling in many mind-reading algorithm 
training datasets risks embedding racial, gender or other biases within models that could cause harm once 
deployed at scale across neurotech applications. For this field’s paradigm-shifting potential to be 
harnessed responsibly as breakthroughs accelerate then, ethical development and oversight is 
paramount. 
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1.2 Discussion of Potential Benefits as Well as Risks Related to Privacy and Data Misuse 
Brain-interface technologies capable of decoding neural signals to interpret thoughts, emotions and 
intentions show immense promise for transforming healthcare, AI systems and human augmentation. 
However, alongside the compelling upsides, uncontrolled development also threatens risks like privacy 
erosions at the most intimate level of identity should we fail to implement compassionate, ethical 
safeguards mindfulness of human rights and cognitive liberty. This section details pivotal areas of hazard 
alongside opportunities within ongoing policy debates, contrasting perspectives on appropriate oversight 
solutions. 

Healthcare and Accessibility Applications 
Proponents argue benign medical applications represent neurotechnology’s most imminent and least 
controversial territory supporting patient needs. For conditions impeding communication like paralysis, 
stroke after-effects or speech impairments, experimental BCIs already enable rudimentary device control 
through decoded brain waves, sentence construction via selectable words on screens, and muscle 
activation in prosthetic limbs. 

Looking ahead, optimists envision mind-controlled wheelchairs, bionic eyes conveying previously unseen 
spectra of light and memory augmentation for dementia. The startup company touts human trials this year 
on a wireless implant to treat paralysis, epilepsy and depression by stimulating brain regions. Though 
invasive, the prospect of alleviating suffering inspires advocates. CEO argues legislation focused narrowly 
on privacy could deprive patients of life-changing technology. Finding an ethical balance is crucial. 

Predictive Analytics, Advertising and Mass Surveillance Potentials 
Less straightforward are complex privacy implications as corporates and governments seek new data 
frontiers. For instance, optimized EEG interfaces foresee commercial applications for predictive analytics in 
areas like advertising, insurance assessments, credit checks, workplace evaluations and judicial 
proceedings. Supporters contend voluntary use could benefit both customers through personalized 
services and companies via gleaning previously inaccessible indicators of preference or risk profiles. 

However, an asymmetry of power exists between institutions and individuals regarding informed consent 
and use case definitions. Once transmitted from devices, access rights become ambiguous and firmware 
updates may quietly rewrite terms unilaterally. Many describe widespread normalization of collecting 
thought data as dystopian mass surveillance, though corporate perspectives often differ. 

Data Breaches and Unauthorized Access 
Intercepting hacked personal data like passwords or financial information already causes frequent harms 
and adversaries boast deep interest regarding neural information. Lacking sophisticated protections 
currently, connected implants could enable malicious actors to spy, exert control or edit memories and 
beliefs without consent. The implanted, persistent connectivity central to BCIs likely renders them 
intrinsically vulnerable regardless of safeguards. 

Cyber-attacks might not only steal thoughts but also hijack motor signals and induce psychological 
trauma or dangerous behaviors through stimuli modulating emotions. Once commonplace among 
populations, adversarial interests would hold deeply intimate windows into minds with minimal 
accountability given lagging policy. Defining remedies around compromised or weaponized data 
represents complex uncharted territory lacking precedents regarding remedies. 

In summary, simultaneously unlocking neurotechnology’s promise to augment lives while erecting 
safeguards shielding us from unintended outcomes remains pivotal. Achieving this likely necessitates 
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nuanced discussions incorporating diverse viewpoints on balancing innovation with reasonable oversight. 
But the associated urgency cannot be overstated; our cognitive privacy hangs in the balance, demanding 
proactive cooperation not reactive disputes. Policymakers must partner with developers, ethicists and civil 
society to jointly chart an equitable way forward. 

 
1.3 Lack of Regulations Tailored for These Types of Technologies 
Rapidly advancing capabilities to interface with, decipher and possibly influence the human mind face 
intrinsic risks unlike previous technological frontiers. Yet governance lags sorely behind innovation 
presently across neurotechnology domains, representing a precarious void endangering rights and 
cognitive liberty. Most brain data collection escapes formal oversight, allowing unconstrained 
development. This section examines why existing health and privacy laws inadequately address novel 
issues like memory augmentation, thought identification or cybercrime exploiting neural signals. Tailoring 
nuanced governance before applications reach maturity proves critical. 

Limitations of Medical Device Frameworks 
Many categorize invasive BCIs as medical devices, subjecting hardware trials to approval processes 
aiming to ensure safety and efficacy. For instance, Kernel seeks FDA clearance in 2024 for a clinical implant 
to treat brain disorders. Secured regulatory signoff would require demonstrating patient benefits outweigh 
risks based on collected metrics. 

However, the emphasis resides overwhelmingly on tangible medical factors around physical safety of 
implants. Review rarely encompasses subtler psychosocial implications related to neural privacy, identity 
or personal autonomy. Once market-ready following trials, longitudinal tracking of patient experiences also 
remains limited. The continuity central to BCIs as permanently embedded, internet-connected platforms 
poses unfamiliar challenges. 

Furthermore, an explosion of non-invasive consumer neurogadgets like EEG wearables bypasses medical 
oversight entirely. Their adoption even in clinical settings is accelerating ahead of evidence validation. 
While low-risk physically, effects on cognitive phenomena like memory, emotion, impulse control or 
manipulability stay opaque currently absent research or reporting mandates. 

Relevance of Privacy and Data Protection Laws 
Some legislation like GDPR or CCPA introduces certain safeguards around collecting and monetizing user 
data that likely encompasses neural information too. Rights regarding access, sharing consent and 
deletion apply universally. However, critics contend these frameworks evolved absent considering 
neurological intricacies. Mental privacy intersects with identity, autonomy and thought manipulation 
anxieties in existential ways most rules fail to capture. Shortcomings become visible via issues like: 

• Ambiguity regarding data ownership and portability for embedded BCIs reliant on external 
algorithms and infrastructure 

• Reconciling rights for developers seeking return on investment with controlling neural data use 

• Defining remedies around compromised or weaponized thoughts rather than just financial and 
reputation harms 

• Guarding against collection absent explicit consent as paradigm shifts normalize sharing brain 
data 
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Furthermore, even social media moguls grapple with properly safeguarding personal information despite 
advanced maturity. Neurotech’s unprecedented subtleties coupled with inadequate oversight paint a risky 
picture. The scale of advancing EEG interfaces particularly necessitates urgency given market forecasts 
predict a billion dollar industry by 2028. Beyond medicine, consumer wearables collecting thought data 
remain largely unscrutinized despite issues being equally profound. 

Regulating technology often lags innovation by necessity as costs and benefits reveal gradually following 
deployment. However in contexts profoundly intertwined with identity and autonomy, prior policy action 
seems prudent. Neurotech’s central premise to enhance lives relies on earning user trust that data 
facilitates rather than manipulates goals. But absent bespoke protections fit for this frontier, the window 
allowing input is narrowing. Lawmakers must engage with researchers and ethicists while formulating 
tailored governance weaving medical efficacy with mental privacy. This foundation would enable 
balancing innovation with reasonably anticipated risks as neurotechnology proliferates through society. 

 
2. POLICY RESPONSES 
2.1 Detail Key National/State Laws Recently Passed (Chile, Colorado, California) 
As rapid innovation outpaces governance, a handful of pioneering regions recently enacted protections 
for neural data rights. Chile, Colorado and California lead this policy vanguard, although parameters and 
enforcement pathways vary. This section examines the motivations, critical components and perceived 
gaps within these regulations which fellow jurisdictions may emulate or augment to better shield human 
cognitive autonomy. 

Chile’s Constitutional Approach 
In 2021, Chile spearheaded neuro rights policy globally by legally enshrining mental privacy among human 
rights within their constitution alongside protections for physical and moral integrity. Legislators pointed to 
concerns around advances enabling decoding of emotions, intentions and innermost thoughts by entities 
seeking predictivity or control as catalysts. 

Specific rights codified include safeguarding the “inviolability of mental integrity, especially against 
technological interventions seeking to control mental autonomy or undermine free will”. Clause 38 also 
conveys protections for “psychological integrity and personal identity” while limiting shared or 
commercialized access to neural data. 

However, some argue principles enshrined lack implementing legislation actualizing enforcement or 
penalties around violations. Without operationalizing regulations or oversight bodies guiding the 
amendment’s application for emerging neurotech use cases, efficacy remains uncertain currently. 
Nonetheless, the move sets a symbolic precedent prioritizing rights preservation over unfettered 
innovation. 

Colorado’s Focus on Consumer Neurotech 
Colorado passed America’s first law directly addressing brain data privacy, although focused narrowly on 
restricting misuse of certain direct-to-consumer neural gadgetry rather than research or medical devices. 

It mandates that companies making EEG headsets and apps must allow users access to their data, delete 
records on request and avoid sharing neural information without explicit consent. These resemble 
principles within GDPR but entrench consumer-facing neurotech within explicit bespoke rules rather than 
just broader data protection laws. 
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Critics argue narrowly targeting one sliver of the neurotech landscape risks pushing research and medical 
efforts toward states with fewer restrictions. The biometric privacy elements also raise disputes around 
intellectual property rights for commercial entities investing in algorithm development fueled by 
aggregating user data. Nonetheless, pressure for national expansions is growing. 

California’s Wider Reach, Unresolved Questions 
Most comprehensively, California’s law bridges some gaps attempting to balance innovation with ethical 
development. It creates America’s first “Neuroprivacy Division” overseeing consumer complaints and 
investigations regarding potentially illegal collection or misuse of brain scans from various sources. 

The rules govern neurotech devices recording neural speech, emotion or intentionality signals along with 
AI systems decoding them. Widely inclusive protections encompass research, academia and healthcare 
alongside wellness, entertainment and other commercial uses. Companies must catalog brain data types 
gathered, purge records upon request and detail purposes before sharing data. 

Yet ambiguities exist around defining what constitutes private cerebral information separable from public 
thought expressions, along with reconciling proprietary corporate data rights. Effectiveness also hinges on 
adequately resourcing the oversight division and harmonizing complaint evaluation standards. 
Nonetheless, the scope stands farther reaching than prior efforts. 

Overall Chile, Colorado and California pioneer different but symbiotic approaches prioritizing rights in a 
data-hungry technology climate. While gaps remain, the experimental emphasis signals acknowledging 
risks now to steer neurotech’s trajectory responsibly. With urgency rising in parallel to innovation, broader 
coalitions must crystallize learnings into binding, compassionate policy if we hope to sufficiently safeguard 
the next great frontier - our inner universe. 

 
2.2 Discuss Other Proposals to Enshrine Mental Privacy Rights in Certain Countries 
Alongside pioneering regions enacting neural data legislation like Chile, Colorado and California, 
momentum builds globally to enshrine emerging “neuro rights” within legal frameworks. Calls to codify 
protections shielding cognitive liberty and mental privacy originate from ethicists, civil society groups and 
policymakers in many countries adjoining technological frontiers. This section surveys a cross-section of 
promising developments that reckon proactively with balancing innovation’s promise against unintended 
risks. 

Spotlight on Latin America 
Several Latin American nations lead conceptualizing constitutional safeguards for neuro data rights, 
although most remain proposals presently. Chile’s 2021 example catalyzed regional interest to define 
protections preemptively before applications mature and oversight lags irrevocably. 

In Argentina for instance, Neurolaw research institutes allied with data rights groups to submit expansive 
reform recommendations to lawmakers in 2022 encompassing rights like mental privacy, cognitive liberty 
and psychological continuity. The presented framework intends informing debate on comprehensive 
legislation avoiding narrow applications. Provisions suggested also convey dedicated oversight bodies, 
resources for neuroethics education and binding codes of conduct for developers. 

Similar multi-stakeholder efforts in Uruguay led by neuroscientists and civil society organizations also put 
forward “neurorights” policy roadmaps exploring constitutional precedence for emerging areas like 
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memory manipulation, neural implants recording emotions or bias in AI models trained on brain data. 
Focus resides on human rights issues surrounding access, consent and unintended effects. 

Advocacy arguments contend establishing such footholds early allows balancing potentially 
overwhelming sociotechnical complexities as global adoption of direct brain-computer engagement 
intensifies in coming decades across applications like communications, education, law and defense. 

Proposed Rights in Europe 
European policy conversations similarly acknowledge neurotechnology’s pivotal influence soon on social 
contracts. A European Parliament panel proposed comprehensive model guidelines in 2022 applicable to 
EU member states when formulating national policies around neuro data usage, oversight boards and 
algorithmic transparency standards. 

The non-binding Resolution stresses precautionary communication of risks with the public alongside 
mandatory protection of mentally disabled groups and stronger guardrails for children regarding 
persuasive neurotech advertising. It also creates provisions limiting collection of emotional neural data by 
employers or governments and constraints on utilizing predictive neuroanalytics absent informed consent 
in high-stakes decisions impacting access to jobs, insurance benefits or fiscal assessments. 

Markedly, suggestions also cover sophisticated embedded and hybrid bio-neural devices like Elon Musk’s 
Neuralink highlighting long-term data rights dilemmas needing redress once markets mature. 

Overall momentum grows to envision legal scaffolding upholding neuro-specific privacy and cognitive 
liberties early on, although binding enactment lags most proposals. Nonetheless prioritizing this policy gap 
remains critical to steer development responsibly. Eventually concepts and coalitions coalesce into 
forcefully coordinated, binding accords as risks become visible from unfettered progress absent oversight. 
Stakeholders must preemptively anchor guidelines easing that evolution. 

 
2.3 Compare and Contrast These Policy Approaches 
Early efforts to formulate targeted governance guarding neural data rights reflect diverse tactical 
directions leveraging legal and regulatory avenues available within different countries. As pioneering 
examples, contrasting Chile, Colorado and California’s policy responses reveals nuances, limitations and 
common ground that may inform effective elements to replicate or avoid when expanding protections. 
This analysis finds subtle distinctions across frameworks deployed so far. 

Varying Policy Vehicles 
Most prominent is the difference in primary policy vehicles selected as foundations for regulation. Chile 
amended their constitution conveying wide rights - a monumental, symbolic commitment but one lacking 
implementing legislation detailing oversight mechanisms. Colorado passed context-specific consumer 
neurotech rules instead through traditional lawmaking processes rather than constitutional changes. This 
trades sweeping establishment of rights for narrower applicability. California charted a middle road - 
enacting legislation focused solely on neurotechnology governance, but covering wide commercial and 
research domains under a broad agency empowered to investigate violations. 

Thus while Chile’s constitutional emphasis sets a bold precedence, questions persist around 
operationalizing protections absent detailed statutes or enforcement protocols. Colorado and California 
codified oversight but differ regarding scope covered - one addresses a sliver of consumer devices, the 
other attempts holistic inclusion. There are merits to both narrow and broad approaches. Hyper-specificity 
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risks uneven governance if most sectors remain unscrutinized but intricacies overwhelm wider applications 
sometimes. Ensuring diligent updating as technology evolves is pivotal. 

Relative Comprehensiveness 
Relatedly, prominent gaps characterize all endeavors so far, although California’s effort stays farthest 
reaching in encompassing research, academia, healthcare and various commercial arenas. Chile’s 
amendment conveys rights philosophically without addressing multifaceted real-world complexities 
around implementation or carve-outs. Colorado’s targeted customer-facing niche implies robust 
safeguards for some headset users, but overlooking ecosystems also collecting neural data leaves flanks 
exposed. 

Additionally, none sufficiently tackles sophisticated implanted platforms like Neuralink currently restricted 
to medical trials but intended someday for mass adoption. Their permanence within bodies and brains 
necessitates unique protocols for rights and data management integrated with identity. Thus 
comprehensiveness remains a key challenge amidst the profound scope of coming neurotech expansion 
into life’s facets. Even trendsetting proposals require constant vigilance and iteration to address new 
vulnerabilities arising. 

Similar Ethical Underpinnings 
However, promising common ground underpins these policy forays despite tactical differences. All 
foundations aim upholding core values like privacy, dignity and cognitive liberty for users amidst 
technology potentially gathering sensitive neural insights at scale. The preservation of rights and humane 
developmental pathways outweighs unfettered commercial or governmental interests in harnessing our 
inner-workings sans consent. 

Additionally, the preemptive emphasis also signals shared priority to steer neurotechnology responsibly as 
functionality outpaces matching oversight. Even imperfect or partial governance today shapes more 
ethical trajectories tomorrow better than silence implying endorsement of uncontrolled progress. There is 
inherent value in declaring rights and boundaries early instead of confronting violations reactively after-
the-fact. 

In summary, nascent neuro-governance legislation worldwide deploys varied mechanisms seeking to 
balance innovation with user protections as neural interfaces mature. Contrasts exist regarding scopes 
covered, policy vehicles instituted and comprehensiveness of initial approaches. But the declarative 
emphasis on guiding ethical trajectories and the embrace of diligent, compassionate oversight offer 
promise that balanced regulation benefiting all stakeholders can emerge through ongoing diligence. Even 
imperfect progress today pioneer norms improving outcomes tomorrow. 

 
3. REMAINING CHALLENGES/POLICY GAPS 
3.1 Explain Why Many Neurotech Companies Remain Largely Unregulated 
Despite rapidly advancing capabilities to interface with the human mind, most neurotechnology 
developers continue operating in a practically regulation-free zone currently. This governance gap persists 
due to limitations around existing medical oversight frameworks vis-à-vis permanent implants, greater 
complexities regarding risks associated with non-invasive consumer brain devices, and general legislative 
challenges arising from breakneck innovation outpacing policy. However, this void may prove perilous by 
allowing uncontrolled access to neural data and algorithms influencing cognitive liberty. 
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Medical Regulation’s Shortfalls 
Some nascent efforts like California’s law mandate certain research-linked neurodevices meet parameters 
for medical instruments, compelling transparency around data types harnessed or purposes driving 
collection. However, embedded platforms like Kernel or Neuralink’s permanent BCIs do not automatically 
qualify as medical devices unless targeting defined diagnostic or therapeutic functions. 

Many constitute augmentation gadgetry instead of intrinsic treatment necessity. Demonstrating sufficient 
benefit also depends on case-specific applications when submitted for clearance processes like FDA’s. 
Without assured regulation for all invasive implants, oversight gaps remain. The permanence and 
connectivity Raises long-term risks unlike most medical devices anchored to morbidity interventions during 
limited durations after which get removed from bodies. Persistent implants staying embedded within users 
indefinitely require bespoke governance addressing lifelong challenges like hacked data or suppressed 
autonomy. 

Gaps for Wearables and Algorithms 
Likewise direct-to-customer wellness EEG headsets, meditation apps trained on brainwave inputs and 
similarly proliferating mass-market offerings escape medical oversight absent diagnosis or therapy 
claims. Their adoption within clinical contexts is also accelerating faster than associated practice 
guidelines. Such tools seem innocuous, but concerns persist around emotional manipulation, subliminal 
advertising and breadth of neural data collected absent safeguards. 

Equally pivotal, standalone algorithms interpreting aggregated neural signals to construct revealing 
insights about preferences, intentions or veracity also remain largely unrestrained. As machine learning 
models grow more sophisticated at mind-reading, what prevents unauthorized profiling, exploitation of 
predictive analytics or perpetuating bias embedded in training data? Such risks necessitate scrutiny even 
absent corresponding physical devices. 

Complexity Outpacing Policy 
Critically, legislative change also tends being reactive, not proactive for technologies given assessment 
difficulties before widespread deployment. Lawmakers first prefer allowing innovation unfold to weigh costs 
against benefits as they emerge. But neurotech’s intrinsic entanglement with identity and manipulability 
necessitates more caution. Still complexity confounds effective policy currently. 

Unlike say regulating DNA testing kits, engaging legislation around implants reading memories or modifiers 
directly editing emotions poses tangled technological intricacies alien until now. Our comprehension of 
cognitive liberties requiring safeguarding is fast evolving alongside the capability frontier breaching them. 
It becomes challenging striking the right balance under tremendous ambiguity. But the void risks 
normalizing uncontrolled neural data harvesting through apathy. 

In summary multiple factors explain the regulatory void permitting unfettered neurotechnology 
development despite risks of data exploitation or mental autonomy erosion. But prioritizing this policy gap 
remains imperative to responsibly steer inevitable progress on engaging with cognition. Stakeholders 
across government, academia and industry must jointly forge clarity around oversight before society-wide 
proliferation progresses irrevocably far. The opportunity cost of inaction could profoundly shape our 
collective identity and freedoms. 
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3.2 Contrast Pace of Policy Change With Rapid Tech Innovation in This Domain 
A substantial lag persists between the exponential advancement pace of neurotechnology capabilities to 
access, interpret and potentially influence cognitive phenomena and sparse policy progress governing 
these frontiers to balance rights alongside progress. As developers rapidly breach erstwhile boundaries of 
mental privacy amidst minimal oversight, risks emerge around normalization of uncontrolled neural data 
harvesting and algorithmic manipulation. This analysis contrasts the unchecked innovation pace against 
largely reactive regulatory environments. 

Accelerating Trajectories, Retreating Horizons 
Industry forecasts suggest direct brain interface markets expanding nearly six-fold between 2018-2028, 
reaching over $4.6 billion fueled by healthcare applications but also consumer, research and defense 
verticals. More experiential interfaces like AR/VR headphones decoding moods may approach a billion 
users by 2030 per metaverse enthusiasts. 

Equally frenetic advancement characterizes medical neurotech like Neuralink’s surgical mesh threads 
containing 1000 channels linking brains to computers. Trials commence imminently on paralyzed human 
patients alongside primates already tweeting via thoughts alone. The startup envisions mass adoption 
allowing consumers telepathic messaging, access to cloud knowledge bases or AI symbiosis by 2030s. 

These trajectories signal consumer and medical neurotech functionalities could intensely permeate key 
industries in under a decade absent checks. But policy protections manifest far slower. Chile only 
spearheaded neural data rights last year while advocates urged the more complex EU directive being 
finalized since 2012. The uneven pace risks irrevocable norms. 

Asymmetric Evolution Trajectories 
Indeed most neuroethicists caution governance now lags decades behind innovation, akin to 1990s internet 
firms breaking ground on capturing user data ahead of data protection rulemaking crystallizing with GDPR 
only decades later. But neurotech poses exponentially more radical risks intimate to identities. 

With smartphones for instance, hardware ownership conveys certain user controls limiting access. But 
implanted BCIs rely profoundly on external algorithms, update mechanisms and infrastructure beyond user 
discretion or oversight. Their functionality and security collapse without third-party connectivity. Effectively, 
control transfers to commercial entities safeguarding the data pipeline - presenting unfamiliar 
complicating factors to regulating rights and consent. 

Advances also raise fresh societal complexities around adolescence safety given potential emotional 
manipulation, neural diversity issues and consent capacitation for children or mentally challenged 
populations. But policy guidance remains elementary currently. Industry self-regulation dominates the 
vacuum presently, risking overreach. 

In conclusion, neurotechnology innovation vastly outpaces policy preparedness today, risking 
normalization of uncontrolled neural data use across medical and consumer domains before society 
comprehends dangers. This asymmetry requires urgent redress to institute compassionate developmental 
frameworks mitigating harm. Waiting perpetuates the status quo dominated by commercial interests and 
technological momentum rather than principles of rights or ethical progress. Prioritizing this policy lag can 
steer tomorrow’s trajectories towards empowering human potential before manipulative dystopias 
become irreversible. 
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3.3 More Examples of Risks and Problematic Activity Given Lack of Guardrails 
The policy lag trailing neurotechnology innovation enables a host of risky industry activities in the absence 
of bespoke regulations addressing access equitability, ethical development mandates or oversight 
transparency. Beyond speculative risks, some problematic practices documentable manifest already. This 
section details further examples where uncontrolled commercial interests, inadequate safeguards or 
exploitation opportunities currently dominate the landscape and necessitate urgent policy interventions. 

Proliferating Neural Data Sales 
Critics caution that corporate neurotech giants now potentially conduct illicit trades of mass neural data 
gathered from consumers to third parties; ad-tech firms, data brokers or behavioral analysts. One chief 
scientist alleges his EEG-based startup secretly sold access before it could be prevented. 

Absent legal disincentives, such practices could permeate the industry. It demonstrates inadequate 
technical safeguards and oversight around neuro data streams, which developers harvest incentivized 
solely by market demand rather than ethics or regulations currently. Industries powered by turning intimate 
personal data into commodities now prospect neural profiles as new mother lodes. Few meaningful 
protections obstruct the rush. 

Algorithmic Risks and Biases 
Equally concerning, initial independent testing reveals likely embedded biases in early algorithmic models 
trained to decode neural signals. One audit of neuron-based software found it performed better 
understanding English speakers rather than Spanish or Mandarin native test subjects. Others note 
underrepresentation of women, minorities and vulnerable groups in many neurotech research datasets 
risks encoding unfair biases into permanent assistive implants or interfaces reliant on historical training 
archives. 

While likely not intentional, unchecked development permits replicating existing asymmetries of race, 
gender and age into tools penetrating our innermost mental processes. It demonstrates lack of oversight 
around grappling with inclusivity issues intrinsic to human cognition decoding initiatives absent 
governance emphasis through policy. Critics contend regulations must compel ethical considerations, not 
just unfettered commercialization. 

Mental Health and Informed Consent Phenomena 
Furthermore, research signals risks from consumer mental wellness neurotech ads promising mood 
improvements, while evidence validity remains unsubstantiated. The urge for vulnerable populations like 
teenagers or those struggling with disabilities to better assimilate also risks rushed adoption compounds 
dangers from minimal protections. Partnerships between school systems and neuro device makers equally 
raise informed consent issues given disciplinary power asymmetries and developing neurological 
capacities in adolescents. Such scenarios demonstrate real-world sectors where ethical nuances arise 
rapidly as applications permeate daily contexts absent commensurately nimble oversight adaptations. 
Industry self-regulation leaves much to unease on this complex frontier intimately entwined with identity, 
equity and consent. 

Overall the policy lag shielding mental privacy and cognitive autonomy amidst relentless neurotech 
industry momentum manifests risks across multiple facets beyond speculative hazards. Urgent 
governance interventions emphasizing welfare safeguards offer perhaps the only remaining antidote 
preventing normalized erosion of rights in coming decades. The window for public debate and legislative 
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steering is worryingly narrow as this next frontier of digital augmentation and automation outpaces checks 
today. 

 
4. CONCLUSION 
4.1 Reiterate Severity of Policy Gaps and Need for Thoughtful Governance 

Across preceding analyses chronicling emerging neural data privacy legislation worldwide alongside 
documenting risks from the widening oversight gap contrasted against relentless innovation pace, an 
urgent imperative crystallizes - the necessity of thoughtful, proactive and adaptive governance shielding 
rights and cognitive liberties. While narrow openings remain today to infuse ethical development 
guardrails, inaction risks the window closing permanently to public oversight should unfettered 
commercial interests gain irreversible supremacy in charting neurotechnology’s trajectories henceforth. 
This priority underscores the conclusion’s culminating policy reform campaign. 

Synthesizing Key Takeaways 
To recap, exponential neurotech advancement risks outpacing commensurate policy preparedness on 
regulating access to the inner-workings of identity and thought. As capabilities evolve more intimately into 
our mental operating systems through wearables decoding emotions for employers, classrooms or 
governments — or via implanted platforms directly editing memories based on algorithmic preferences — 
lack of bespoke governance risks normalizing erosion of personal agency and autonomy. 

Multiple flagged activities like illicit neural data sales to third parties or embedding unfair biases in thought-
translation tools demonstrate that reliance on industry self-regulation permits outcomes aligned more 
with commercial incentives rather than principles of equity or welfare. Even governments lag addressing 
complex human rights dilemmas like teenagers’ consent versus assimilation pressures that introduced 
neuro devices could exacerbate as proliferating risks transcend speculative hazards into documented 
harms absent oversight guardrails today. 

Implications for Social Contracts 
Fundamentally, unconstrained access risks allowing external interests — whether state or private sector — 
expanded surveillance into or manipulation of minds without consent on a civilizational scale. It probes 
whether cherished constructs like privacy, identity or free will retain meaning in radically personified 
algorithmic environments guided solely by motives of efficiency, profit or control rather than human dignity. 

To sustain checks against such overreach as neurotechnology permeates daily life contexts intimately, 
thoughtful governance emphasizing rights presents the only antidote. But windows to institute such 
oversight shrink daily as unrestrained innovation becomes entrenched into infrastructure, norms and 
access protocols guided unilaterally by its internal momentum. Upending such asymmetries requires 
urgent counterbalancing legislation emphasis on ethical innovation anchored to welfare — likely needing 
ongoing adjustment as applications evolve but establishing precedent on priorities. 

Building Coalitions for Responsible Policymaking 
Action lies firstly in acknowledging governance inadequacy thus far despite valiant regional efforts. Rights 
groups, developers and policymakers must then coalesce urgently around redressing complex challenges 
through binding accords — cooperating on uncoupling progress from devastation of autonomy via 
compassionate development. 
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Constructing flexible oversight systems enabling transparency, licensing equitability and accountability 
while still catalyzing entrepreneurship constitutes the ideal balance. But overall it necessitates formal 
affirmation of treasured values datasets and algorithms cannot subsume — that minds warrant protection 
too as the final frontiers technological innovation salivates before lacking discipline by ethical priorities or 
legal bonds. Policy action holds the only antidote to preventing this embedded oversight absence from 
forever ceding our brain, selves and souls to uncompromising digital methods unfettered entirely today. 

 

4.2 Call for Coordinated Multi-Stakeholder Action Involving Policymakers, Companies, 
Experts and Civil Society 

Realizing Responsible Trajectories 
With neurotechnology innovation careening exponentially ahead in functionally decoding and interfacing 
with cognition, while policy protections lag glacially, the imperative for urgent coordinated action across 
diverse stakeholders crystallizes. Though gaps remain dangerous presently, opportunities exist to construct 
ethics-centered oversight coalitions amongst state and commercial interests alongside domain experts 
and society - collaborating compassionately on regulatory systems benefiting all equitably. This 
concluding call urges such alliance-building across groups often perceived antagonist towards collective 
oversight guarding rights. 

Common Ground Across Stakeholders 
Fundamentally, the hazards of unfettered neurotechnology innovation absent safeguards threaten ideals 
cherished universally. Rights erosions compromising privacy, equity and autonomy contravene moral 
principles regardless of perspective. Similarly, flawed oversight permits uncontrolled neural data 
monetization and algorithmic manipulation eroding public trust that could stall acceptance even for 
contributions by ethical startups. And asymmetry in information access concentrates power among lucky 
incumbents rather than dispersed equitability. 

Thus aligned self-interest exists in cooperatively nurturing innovation pathways upholding dignity over 
temptations of excess; pathways benefiting developers and users alike rather than dichotomous 
outcomes. But beyond self-interest, the societal urgency of thoughtful oversight around technology 
influencing very construct of identities should incentivize stakeholders rising above differences for the 
collective good. 

Envisioning Multi-sector Collaboration 
What could cooperation entail? Policymakers must proactively partner with researchers and engineers on 
drafting dynamic regulatory models responsive to rapid evolution of use contexts and capabilities. 
Governance emphasizing licensing transparency, equitable access and monitored accountability allows 
innovation thriving ethically. Domain experts conversant with nuances around neural data distinctions, 
privacy models and algorithm audits can illuminate complex considerations shaping oversight instead of 
siloed legislation. 

Responsible industry figures equally must inform policy directions by demonstrating possibilities of 
conscientious conduct voluntarily, while conveying implementation complexities honestly to shape 
realistic, adaptive rules. lastly the public, as ultimate recipients upon whom neurotechnology’s purpose 
realization depends, should convey priorities around preserves of personal autonomy and consent 



  Partners Universal Innovative Research Publication (PUIRP) 

Volume: 02 Issue: 05 | September-October 2024 | ISSN: 3048-586X | www.puirp.com                            

 

© 2024, PUIRP | PU Publications | DOI:10.5281/zenodo.13942131                                                                       Page | 31  

 

capacities that spark ongoing debate - participating as key stakeholders rather than passive adopters 
alone of whatever minimizing friction produces unilaterally. 

Through such multiplicity of inputs and cooperation, thoughtful oversight can manifest that balances 
welfare alongside progress. But actionable change begins only by surmounting antagonism between 
stakeholder categories presently, recognizing shared benefit in ethical innovation and collective oversight. 
The choice resides between individual short-terms gains slowly eroding cumulative freedoms tomorrow, 
or sacrifices today that preserve liberties benefiting cohorts beyond solely immediate rewarding selves. 
Progress rooted in partnership, not division, offers the path ahead. 

 
4.3 Emphasize Opportunities Alongside Risks if Balance Can Be Achieved 
Beyond the prevalence of warnings warranted by neurotechnology’s double-edged sophistication, 
retaining hopeful optimism around the promise of judicious innovation merits equal attention lest polarized 
perspectives stall nuanced policy progress. If compassionate, ethical development pathways emerge 
through cooperative oversight emphasizing priorities of equity and autonomy, immense opportunities to 
elevate life’s potential await alongside risks. This balanced concluding view hopefully provides momentum 
for multi-stakeholder accords governing complex change cogently. 
Recap of Transformative Potential 
Myriad envisioned applications underscore neurotechnology’s possibilities for profoundly empowering 
good, not just hazard. Neural interfaces may one day seamlessly bridge broken connections from brain to 
limb in paralysis patients, allowing effortless mobility control through thought alone. Memory augmentation 
implants could mitigate cognitive decline among aging populations, retaining treasured recollections 
longer. Through consensually sharing real-time emotional states or experiences with intimacy unmatched 
historically across subtle gradations, closed social barriers may erode towards universal empathy and 
reduced loneliness. 

Assistive enhancements allowing more dynamism in education contexts, intuitive control of augmented 
work environments and countless more use cases richly benefiting life qualify why thoughtfully nurtured 
innovation deserves encouragement, not just caution. Even abstract frontiers like dematerialized VR 
communities feel tangible soon through direct neural imitation of sensory experiences evading bodily 
limitations. The opportunities feel boundless if creativity aligns to human welfare. 

Realizing the Promise 
However policy cooperation emphasizing ethical innovation remains vital to actualize such opportunities, 
given unrestrained commercial pace threatens more harm than good currently in eroding checks against 
exploitative forces. If rights and oversight occupy central positions guiding development though, the risks 
reduce and revolutionary gains become achievable equitably. Indeed the most constructive conclusion 
might reject alarmism and techno-utopianism as extremist perspectives ignoring balanced nuance. 
Instead it may acknowledge hazards but pledge urgently collaborative guardrails that allow 
neurotechnology’s role elevating society rather than eroding human agency. For possibilities await still 
among risks if we collectively choose to guide change thoughtfully at this crossroads, rather than just 
stepping aside observing disruption ambivalently that individual interests direct unilaterally. Policy 
cooperation can build bridges across divides towards guardrails preceding gain. And the opportunity 
remains alive to write ethical futures together worth striving for through choice. 
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