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KEY FINDINGS

Brain-computer interfaces (BCIs) have entered wellness and workplace 
markets, not only as a new category of consumer devices, but as part  
of a broader convergence of neurotechnology, wearables, artificial 
intelligence, digital platforms, and data-driven business models. The 
governance challenge is not confined to the devices themselves but 
extends to the broader digital ecosystem through which neural data is 
collected, processed, stored, and monetized.

The United States and Europe host most consumer BCI companies, with 
wellness applications representing the largest and most governance-
sensitive market segment. Many companies operate in a regulatory grey 
zone, making health-adjacent claims without demonstrating efficacy. This 
space between wellness and medicine often lacks scientific substantiation, 
leaving the actual capabilities of current devices unclear. Proportionate 
evidence requirements could help distinguish credible technologies from 
unsubstantiated promises, grounding the field in evidence—something 
that does not yet consistently occur.

Neural data is increasingly central to BCI business models in wellness 
and workplace settings, not only as a byproduct of device use but as a 
strategic asset for personalization, model training, and licensing. Data 
governance questions nevertheless remain unresolved, leaving the 
protection of neural data ambiguous. Differing views on how it should be 
governed reflect disagreements about its nature, its capacity to reveal 
mental states and emotions, and the degree of uniqueness it confers  
to enable mental inferences. Grounding these debates in up-to-date 
scientific evidence could accelerate convergence as the market becomes 
increasingly data-driven. Privacy-preserving technical approaches, such 
as on-device (edge) processing, also warrant greater consideration in 
both policy and industry discussions.

The Regulatory Grey Zone Between Wellness and Medicine

From Medical Devices to Digital Ecosystems

Neural Data as a Strategic Asset
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International cooperation will be essential to the ethical development of the 
field. One area where meaningful consensus is achievable is the alignment 
of public narratives around the actual capabilities of these consumer 
technologies. Containing hype in consumer markets matters beyond its 
direct harms, as overstated claims risk eroding trust also in medical-
grade BCIs, which represent a critical (and in some cases irreplaceable) 
intervention for patients with neurodegenerative, neurological, or 
psychiatric conditions, a population that is growing globally. International 
observatories and joint pre-competitive platforms represent further 
mechanisms through which cooperation could be institutionalized.

In the near term, major technology companies are positioning themselves 
to integrate neural data into products already used by millions of people, 
bringing BCIs closer to becoming another layer of the digital ecosystem. 
This trajectory offers opportunities in healthcare and research while 
compounding existing risks around privacy, autonomy, and market 
concentration. Advances in artificial intelligence, sensing capabilities, and 
wearable form factors are likely to accelerate adoption at scale, expand 
workplace and human-machine interface applications, and further blur the 
boundary between wellness and medical uses. More powerful modalities 
not yet widely commercialized, such as focused ultrasound, may also enter 
consumer markets within the foreseeable future. Taken together, these 
trends make governance increasingly urgent.

KEY FINDINGS 

The Next Wave of Consumer Neurotechnology

Building Trust Through International Cooperation
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FROM CLINIC  
TO CONSUMER:  

BCIS ENTER THE 
DIGITAL ECOSYSTEM
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1.1. �THE FIRST MASS-MARKET BCI WILL PROBABLY LOOK LIKE  
SOMETHING YOU ALREADY OWN

Despite its medical roots,the first widely adopted  
brain-computer interface (BCI) will probably not look 
like a medical device, but like something you already 
own. Headphones1, earbuds2, glasses3, wristbands4, and 
even caps5 and beanies6 now incorporate non-invasive 
neurotechnologies to measure and stimulate brain 
activity. Neurotechnology allows for these devices to 
perform their conventional functions while adapting 
and responding to the user’s mental state: headphones 
with EEG sensors that adjust music to whether the 
listener is tired7 or focused; a chatbot that modulates 
its language8 to the cognitive load measured through a 
headband; a cap that detects fatigue5 levels while 
operating complex machinery in the workplace; a 
headband that unlocks a banking app9 when the user 
thinks of their passcode. 

These BCI systems10 read signals  
from the brain and translate them 
near-instantly into actions or outputs  
in the world, and in doing so, they 
change how the brain interacts with  
its environment without necessarily 
having a medical purpose.  

The BCI products described above are either 
commercially available or nearing market deployment, 
making it increasingly plausible that some categories of 
consumer wearables will progressively incorporate 
neurotechnology or BCI-adjacent capabilities over the 
coming years. Hence, non-invasive BCIs, born in the 
clinic and carried forward by decades of technical 
advances11 into consumer markets, may well find their 
most abundant market12 not in healthcare but in 
everyday consumer settings, simply by virtue of the 
scale potential that lies beyond the more niche clinical 
segments they were originally designed for. This 
transition from medical to consumer markets sits at the 
heart of many of the governance challenges that 
neurotechnology faces today13, as BCIs previously 
commercialized under medical standards and safeguards 
now enter the more permissive consumer market.

This shift of BCIs into consumer markets has two 
important implications. 

1  First, it expands access to brain data, which may 
generate scientific and commercial value but also new 
opportunities for misuse or manipulation. 

1.	� FROM CLINIC TO CONSUMER:  
BCIS ENTER THE DIGITAL 
ECOSYSTEM 



7THE NEUROTECHNOLOGY SHIFT / THE EXPANDING REACH OF NEUROTECHNOLOGY BEYOND THE CLINIC

2  Second, and importantly, companies operating in 
consumer BCI markets are subject to considerably less 
stringent regulatory requirements3 than those producing 
medical devices: provided they do not claim a medical 
purpose, they are not required to substantiate 
performance claims with evidence, even when the 
underlying technology closely resembles that used in 
clinical settings. 

This distinction is particularly relevant, as real-world 
BCI performance outside the clinic remains constrained14 
by movement artifacts, environmental noise, and 
variability across users and contexts—constraints likely 
to be more pronounced in consumer devices, which are 
often built with fewer channels and simplified 
components in order to remain commercially viable at 
scale. In the absence of validation requirements, it is 
unclear whether, and under what conditions, consumer 
BCI devices deliver on their promises, and which 
opportunities for innovation are ethical and promising 
and which are not. In other words, the evidence gap in 
consumer markets complicates not only the identification 
of misleading or overstated claims, but also the 
recognition of valuable opportunities for innovation 
(e.g., fatigue detection for accident prevention or  
the discovery of data-derived early biomarkers of 
neurodegeneration). Because of all of these challenges, 
experts agree15 that this transition of formerly medical 
BCI technologies into consumer markets is one of the 
most pressing topics16 in neurotechnology governance, 
and particularly when capability claims touch upon 
wellness and health-adjacent topics such as improving 
sleep, helping with stress, or optimizing focus. 

 
Amidst governance challenges,  
data confirms the growth of the 
consumer market. Consumer 
neurotechnology firms accounted  
for roughly 60%12 of the global 
neurotechnology landscape as  
of 2025, having outnumbered  
dedicated medical companies  
since 2018. 

FROM CLINIC TO CONSUMER: BCIS ENTER THE DIGITAL ECOSYSTEM

Since 2010, consumer neurotechnology firms have 
proliferated more than fourfold compared with the 
preceding twenty-five years, and at a faster rate than 
their medical counterparts. It is not only that the 
number of companies has increased, but also that 
investments in these companies have peaked, a 
testament to investor trust in companies’ ability to 
deliver future returns. In fact, between 2014 and 2021 
there has been a 700% increase in investments17 in 
medical and consumer neurotechnology, totaling  
€29.20 billion. In the first quarter of 2026, BCI companies 
accounted for approximately 22% of total medtech 
funding18 raised, a figure that includes medical 
applications but one in which non-invasive approaches 
with consumer potential tend to follow the investment 
trajectories set by more invasive predecessors.
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In addition to company numbers and growing 
investments, three adjacent developments across the 
technological, sociological, and economic landscape 
point to ongoing growth in the consumer BCI market. 

1
 First, technological convergence is lowering many 

of the barriers that historically constrained commercial 
deployment. Miniaturization, dry electrodes, and AI-
enabled signal processing, have all been central to 
consumer commercialization, independently of specific 
device capabilities. Equally important is the digital 
infrastructure19 already embedded in everyday life, 
without which BCIs could not be deployed as consumer 
products. Consumer BCIs are increasingly dependent 
on smartphones, cloud connectivity, and app ecosystems, 
which provide the real-time processing, data storage, 
and user-interface layers needed to transform raw neural 
signals into consumer-facing products to be used outside 
clinical environments. It is this infrastructure, and not 
only the devices themselves, that enable the collection 
and analysis of large-scale neural datasets that can be 
used to train prediction models and to improve and 
personalize products much more rapidly. Over time, 
such datasets could generate defensible competitive 
advantages and support recurring revenue models20 
extending well beyond the initial BCI hardware sale. In 
other words, consumer BCIs have converged with the 
digital ecosystem of data, platforms, AI and cloud 
computing—and in doing so, with the business models 
that characterize the digital world.

FROM CLINIC TO CONSUMER: BCIS ENTER THE DIGITAL ECOSYSTEM

2
 Second, the expansion of consumer BCIs is taking 

place as global brain health worsens and gaps in access 
to care persist. The World Health Organization estimates 
that more than a billion people live with a mental 
disorder21, yet public investment remains misaligned 
with this burden: governments devoted just 2.1% of 
health expenditure to mental health in 202122. In 
addition, neurological conditions are the leading cause 
of ill health and disability23, and affect over one in three 
people worldwide, while the prevalence of sleep disorders 
is equally relevant, with clinical insomnia alone 
estimated to affect 16.2% of the global population24. In 
Europe, nearly half of Europeans25 report recent struggles 
with mental health, while access to care remains limited26 
and uneven26 across socioeconomic groups. Where 
institutional healthcare systems fall short, individuals 
increasingly seek non-clinical alternatives, and it is 
precisely within the health-adjacent space that consumer 
BCIs have gained significant traction. Wellness is now 
the sector’s largest consumer neurotechnology segment12 
and among the most heavily backed by venture capital12 
in both Europe and North America. This trajectory is 
unlikely to reverse27, particularly as consumers turn 
toward non-clinical tools to support not only mental 
health and wellbeing, but also healthy aging, cognitive 
performance, and longevity. This trend extends beyond 
younger populations27 to older adults, who represent a 
growing and economically significant consumer market28.
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3
 
Third, and perhaps most strategically significant, 

is the growing involvement of Big Tech companies in 
consumer neurotechnology12. Apple, Meta, Samsung, 
Amazon, and more12, have all made strategic acquisitions29 
in neurotechnology, filed patents30 related to neural 
interfaces or EEG-integrated wearables, or entered 
research partnerships31 with neurotechnology firms. 
Neural data, encoding attention32, intention33, 
engagement34, or emotions35, is different from the 
behavioral and demographic data these companies 
already collect at scale. Contextualized within the 
ecosystems of location data, purchase history,  
search behavior, social interaction, and biometric 
measurement that these platforms already operate, 
neural data could become an additional tool for 
understanding and predicting consumer behavior, 
thereby amplifying existing concerns about privacy or 
profiling. In fact, neural data could potentially serve as 
ground truth for training algorithms to infer mental 
states from other types of collected data, even if future 
systems rely less on direct neural measurements at 
inference time. The commercial logic of Big Tech’s 
convergence with neurotechnology may therefore not 
primarily be about selling BCI products (or even about 
directly collecting neural data in the future), but instead 
about enriching existing data ecosystems with the 
possibility to infer mental states using the same devices 
that millions of people use and trust—key to lower 
adoption barriers. 

This convergence is strategically 
significant not only for industry but for 
policymakers: if neural data collection 
and, eventually, mental state inference 
become features of devices already 
embedded in everyday life, the 
governance window for establishing 
protective frameworks is narrowing.

Given these converging technological, commercial, and 
societal signals, the expansion of BCIs into non-medical 
markets deserves closer analysis from a multidisciplinary 
perspective. This paper focuses on Europe and the 
United States, the two largest consumer BCI markets12, 
because they remain the primary sites where commercial 
models are developed and regulatory approaches are 
first operationalized. The analysis traces the shift  
of BCIs from medical to consumer applications, 
identifying emerging business models and use cases, 
and providing an overview of the regulatory asymmetries 
that are shaping innovation and governance across  
these jurisdictions. However, it is worth noting that this 
comparative focus does not assume the permanence of 
current trajectories. While Europe and the United States 
have historically led neurotechnology development, 
nowadays Asia-Pacific is the fastest-growing market for 
BCIs36, and China has set a national strategy37 to become 
a global leader in the field by 2030. If sustained, these 
trends could shift where key standards and governance 
frameworks are defined. The additional contribution of 
this paper is therefore to provide a baseline of the 
current transatlantic configuration against which these 
emerging shifts can be assessed.

FROM CLINIC TO CONSUMER: BCIS ENTER THE DIGITAL ECOSYSTEM
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1.2.	 SCOPE AND TERMINOLOGY

This paper is the opening contribution to a broader 
research agenda exploring The Neurotechnology Shift. 
Its scope is to introduce the topic by mapping and 
characterizing the technological and market dynamics 
driving the transition of neurotechnologies from 
medical to consumer applications. It serves as a preamble 
to a broader analysis of why these developments matter, 
and of the unresolved tensions they generate in  
both Europe and the United States, particularly with  
respect to emerging regulatory approaches. The paper 
is primarily descriptive and exploratory. It does not  
aim to provide an exhaustive legal analysis of the 
regulatory instruments discussed. References to specific 
frameworks (e.g., the EU Medical Device Regulation, the 
AI Act, the General Data Protection Regulation, and U.S. 
state privacy laws) are meant to illustrate their practical 
effects on the market and to flag open questions.

In addition, the paper aims to serve as a basis for  
further discussion and welcomes contributions from 
stakeholders across research, industry, policy, and civil 
society that can enrich the evidence base and advance 
understanding of the technological, commercial, 
regulatory, and societal dimensions of consumer BCIs.

The terminology used throughout the paper is defined 
on the following page. Not all definitions are intended 
to be comprehensive, given variation in the literature, 
but are provided to clarify the high-level distinctions 
adopted in this paper.

FROM CLINIC TO CONSUMER: BCIS ENTER THE DIGITAL ECOSYSTEM
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Neurotechnology

According to UNESCO38, “Neurotechnology refers currently to devices, systems and 
procedures—encompassing both hardware and software—that directly measure, 
access, monitor, analyse, predict or modulate the nervous system to understand, 
influence, restore or anticipate its structure, activity and function. Neurotechnology 
combines elements of neuroscience, engineering, material science and computing, 
among others.” 

Brain-computer 
interface (BCI) 

According to the definition of the BCI Society10, a BCI is “a system that measures brain 
activity and converts it in (nearly) real-time into functionally useful outputs to replace, 
restore, enhance, supplement, and/or improve the natural outputs of the brain, thereby 
changing the ongoing interactions between the brain and its external or internal 
environments. It may additionally modify brain activity using targeted delivery of 
stimuli to create functionally useful inputs to the brain.” A system that only stimulates 
without reading is not considered a BCI, a system that interacts with the peripheral 
nervous system and not with the brain is not a BCI, and a BCI is built  
using neurotechnologies. 

NIBS  
(non-invasive 
brain stimulation) 
devices

Devices that deliver electrical currents or magnetic fields through the skull to modify 
neural activity, such as tDCS or transcranial magnetic stimulation, without surgical 
implantation. They are considered a BCI if they stimulate the brain in response to 
recorded activity. 

Neurotech 
wearable 

A consumer portable device worn on the body (headphone, earbud, headband, 
cap, wristband, glasses, etc) that incorporates neurotechnology. A neurotechnology 
wearable can be a BCI if it satisfies the BCI definition, independently of its form factor. 

Neural interface 

Any point of interaction between the nervous system and an external device. For 
instance, devices that read peripheral neural or motor signals (for example, a wristband 
translating motor-neuron activity) as well as brain activity. Neural interfaces that 
interact with the peripheral nervous system are not BCIs.

Neural data

According to UNESCO38, “neural data include qualitative and quantitative data 
about the structure, activity and function of the nervous system gathered through 
neurotechnology as defined above. These are the most direct measurements or 
observations of nervous system states, many of which are correlated with mental states. 
They encompass data relating to a nervous system’s activity, including both direct 
measurements of neuronal structure, activity and/or function (e.g. neuronal firing or 
averaged bioelectric signals from EEG) and indirect functional indicators (e.g. blood 
flow in fMRI and fNIRS).” Brain data is neural data, but not all neural data is brain data. 

Mental inference

The generation of information that interprets or predicts an individual’s cognitive, 
affective, or conative states. Such generation may be drawn from neural data, as 
defined above, or from non-neural data, sometimes referred to as cognitive biometric 
data39). Cognitive biometric data is not derived from neurotechnology but nonetheless 
permits such inferences. Technologies that enable cognitive biometric data collection 
include eye tracking, voice analysis, typing dynamics, gait analysis, skin conductance, 
heart rate variability, facial emotion recognition, and potentially others.

EU / Europe 

“EU” refers to European Union member states and the body of EU law (MDR, GDPR,  
the AI Act). “Europe” is used more broadly to include non-EU European countries  
(e. g. the United Kingdom, Iceland, or Serbia), in line with the market analysis in  
Section 2. 

﻿

Table 1. Key terms and definitions used throughout this paper.

FROM CLINIC TO CONSUMER: BCIS ENTER THE DIGITAL ECOSYSTEM
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2.1. �TWO MARKETS, TWO SPECIALIZATIONS:  
U.S. WELLNESS VS. EUROPEAN R&D

1	� For the purposes of the analysis, Europe was defined broadly to include both European Union member states and non-EU European 
countries, specifically the United Kingdom, Norway, Switzerland, Iceland, and Serbia.

A recent report12 by the Centre for Future Generations 
(CFG) mapped the neurotechnology market and 
compiled a database of 278 dedicated neurotechnology 
companies worldwide, out of which 60% were dedicated 
to consumer applications and the remaining 40% had 
medical certification or were in active pursuit of it. Since 
2010, the number of these consumer neurotechnology 
firms has grown more than fourfold compared with the 
previous 25 years (Figure 1).

Among the 153 consumer neurotechnology companies 
identified globally in this report, 60 are headquartered 
in Europe and 59 in the U.S., with the remaining 33 
distributed across Canada (12), China (6), Israel (6), India 
(5), and other markets. It is worth noting that data from 
the Asian market may be underrepresented given 
language and transparency barriers in accessing 
company information. Within Europe1, the five countries 
with the highest number of consumer neurotechnology 
companies as of 2025 were the United Kingdom (13), 
Germany (7), France (5), Poland (5), and Spain (4).

Here, we narrow CFG’s analysis to focus only on BCIs, 
which represent a large portion of the neurotechnology 
market. According to its definition10, a device that only 
stimulates the nervous system without previous 
recording of neural activity is not considered a BCI. 

Excluding the companies whose sole activity is neural 
stimulation, regardless of the stimulation modality 
(electrical, magnetic, optical, etc), 52 European consumer 
companies and 43 U.S. consumer companies qualify as 
BCI companies, developing devices or products that are 
part of the BCI tech stack. Out of the 52 European and 
43 U.S. BCI companies, 19 European companies (36%) 
already have products available on the market, compared 
to 27 U.S. companies (62%) (Figure 2a).

Interestingly, the industry composition of consumer  
BCI companies differs markedly between the U.S. and 
Europe (Figure 2b), in line with the broader consumer 
neurotechnology market. 

In the U.S., the sector is dominated  
by companies developing products  
for wellness (21 out of 43, or 49%).  
This includes companies developing 
BCI wearables to track and optimize 
sleep40, help with meditation41, improve 
focus42 and productivity1, support sport 
performance43, or provide cognitive, 
age-related, and longevity biometrics44. 

2.	� MARKET LANDSCAPE:  
WELLNESS LEADS A DIVERSIFYING, 
DATA-CENTRIC BCI SECTOR.
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They are often presented to consumers in the shape of 
headbands, headphones, or earbuds, and are marketed 
often under slogans such as “FitBit for your brain” or 
“democratizing brain health”, appealing to the health-
minded consumer who is already familiarized with other 
health trackers. In Europe, however, the landscape is 
more research-oriented: companies developing tools  
for Research and Development (R&D). constitute the 
largest segment (18 out of 52, or 33%), followed by 
wellness applications. Companies developing R&D tools 
focus on the development of highly accurate devices45 
that are portable enough to be used in research settings, 
but that do not have the general consumer as their  
main customer. 

All in all, data shows that the consumer BCI market has 
grown each year since the 2010s, and that wellness is 
the largest market segment in the U.S. and the second 
largest in Europe. At the same time, wellness is the 
segment that presents the greatest regulatory and 
governance challenges13, and arguably, it is also where 
the most consequential consumer-facing developments 
are taking place, as devices in this space may offer great 
potential for meaningful societal impact46. The wellness 
market, therefore, deserves the most careful attention, 
both for the scale of its opportunities and for the risks 
that come along with them, which are examined in the 
next section. 

150

100

50

0

Figure 1. 
Cumulative number of neurotechnology companies founded worldwide (1987–2024). The upper lines track all 
consumer (n=153) and medical (n=118) neurotechnology companies globally. Consumer firms overtook medical 
ones around 2018 and have grown faster since. The lower lines show the BCI subset, both BCIs headquartered 
in Europe (n=52) and the U.S. (n=43). Both BCI lines were nearly flat before 2010, with virtually all growth 
occurring in the last 15 years. 

Adapted from “Neurotech Market Atlas”, 2025.
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2a.� �Europe Leads in BCI Company count 
The U.S. leads ins the market readiness 

Total number of BCI companies in Europe and in 
the U.S., and number of companies with products 
on the market. Proportionally, more BCI consumer 
companies in the U.S. have commercialized their 
products. 

2b. �Wellness dominates in the U.S. 
R&D toold lead in Europe 

In the U.S., nearly half of consumer BCI companies 
(49%, n=21) target the wellness market, including 
sleep, focus, meditation, or cognitive performance. 
In Europe, the landscape is more research-oriented: 
R&D tools constitute the largest single segment 
(35%, n=18), with wellness second (21%, n=11). The 
remaining companies in both geographies span 
consumer electronics, software, information 
technology, and other sectors. Figure data adapted 
from the “Neurotech Consumer Market Atlas”.12
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Figure 2. 
Evolution of neurotechnology company foundings, as well as BCI company foundings in Europe and in the U.S. 

Adapted from “Neurotech Market Atlas”, 2025.
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2.2. �OPPORTUNITIES AND CHALLENGES IN THE WELLNESS BCI MARKET 

Wellness represents the largest and most commercially 
mature segment of the non-invasive BCI market, 
spanning products for sleep, focus, relaxation, and stress 
management, among others. Yet measuring brain 
activity to obtain information about these states, and 
particularly by means of non-invasive BCIs, has 
traditionally been difficult because the skull protects 
the brain and attenuates neural signals. It is only 
recently that these limitations are beginning to be 
overcome, with more powerful electrodes and 
algorithms47 that are capable of extracting information 
from non-invasively recorded signals and through 
consumer form factors, even for applications with 
clinical relevance48. Extracting health-adjacent  
insights from recorded data, storing data for future 
analysis, and applying it for product personalization 
drives the wellness sector, particularly as increasing 
scientific evidence proves that some mental states 
including sleep49, attention50, engagement51, drowsiness52, 
or fatigue53 (and even the reconstruction of seen 
images54), can be, to a certain extent, reliably decoded 
from the data collected through these devices. 

At the same time, healthy skepticism is needed when 
discussing the decoding of emotions55, intent33, words56 
or speech57, which can be decoded with more complex 
equipment and in laboratory settings, but that may be 
difficult or turn impossible to detect with devices that 
have fewer recording channels58 or in real-world 
environments where subjects move and signals are 
inherently noisier. Avoiding hype59 concerning what 
these devices are capable of doing today is critical to 
maintaining a healthy field, but it is also reasonable to 
acknowledge that the simpler decodable states such as 
attention, sleep, and fatigue (increasingly decodable 
with consumer devices) are enough to support a business 
model and create both opportunities and risks in the 
wellness market. 

In addition, wearable sensor 
technology may improve and data 
collected today could be reanalyzed 
with more powerful tools tomorrow. 

MARKET LANDSCAPE: WELLNESS LEADS A DIVERSIFYING, DATA-CENTRIC BCI SECTOR



17THE NEUROTECHNOLOGY SHIFT / THE EXPANDING REACH OF NEUROTECHNOLOGY BEYOND THE CLINIC

This makes the wellness BCI market not merely a 
hardware market but a data-driven one that projects 
into the future with the data of today.

In a context of increasing capabilities, many companies 
developing BCI products for wellness claim that 
consumer BCIs are democratizing access to brain health, 
but what brain health means and how these devices can 
meaningfully contribute to it remains unclear. Most 
BCIs can be commercialized in consumer markets60 
without having to prove efficacy, as long as their 
intended purpose is not medical, like any other consumer 
good. This can become very tricky61 and potentially 
misleading62 when products target health-adjacent 
applications46 such as sleep, stress, productivity, or 
burnout. Claims such as “Reduce stress in four minutes”, 
“Forget fatigue”, “Mental health care for everyone” are 
technically acceptable in consumer markets because 
they avoid the medical language of “diagnose” or “treat”, 
but are sufficiently ambiguous to risk consumer 
misperception, medical substitution, or reputational 

2	  �As long as devices are considered low-risk. An implantable, for instance, would be considered a medical device regardless of its  
intended purpose. 

damage59 to the neurotechnology field as a whole if 
companies do not deliver on their promises. Naturally, 
these tensions are not unique to neurotechnology  
but are characteristic of the wellness industry more 
broadly. However, they are particularly pronounced in 
this field due to the inherently subjective nature of 
mental experiences, where states such as stress and 
anxiety, poor sleep and insomnia, or temporal inability 
to focus and ADHD, among others, can overlap and resist 
clear separation.

This ambiguous space between wellness and medicine 
is what has been referred to as a regulatory gray zone13. 
The key regulatory aspect here is that, with few 
exceptions63, what determines whether medical 
regulation applies is not the technology itself, but the 
claims made about its intended use63 or purpose64 2:  
for instance,”treats anxiety” is medical and requires 
clinical trials, while “helps with stress” can reach the 
market without evidence of efficacy. 
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Figure 3. 
The regulatory gray zone in practice is characterized by a continuum of ambiguous claims between wellness  
and medicine. Statistics concerning the percentage of companies perceived as medical, the percentage of 
companies providing solid scientific evidence to back up their claims, and the percentage of companies omitting 
transparency disclaimers around non-medical status are adapted from “Between wellness and medicine, 2026”13. 

Source: Bernáez Timón L and Mahieu V, ‘Promise and Peril in Wellness Neurotech’ (Centre for Future Generations, 1 April 2026)

WELLNESS
No medical claims
No CE/FDA needed

“Help you meditate”

70%
perceived as medical/ 

borderline medical (LLM audit)

33%
provide scientific evidence  

to back up claims

~50%
omit non-medical status 

disclaimer (incl. T&Cs)

“Reduce stress and burnout” “Treat anxiety”

REGULATORY GRAY ZONE
Health-adjacent claim

No efficacy proof required

MEDICAL DEVICE
Clinical trial required
CE/FDA CLASS II-III

No need to show efficacy Requires clinical trials to show efficacy



18THE NEUROTECHNOLOGY SHIFT / THE EXPANDING REACH OF NEUROTECHNOLOGY BEYOND THE CLINIC

Wellness startups can legally leverage health-adjacent 
claims while enjoying the less regulated consumer 
market without the burden of clinical trials. Conversely, 
it is also possible that some companies deliberately 
downplay their capabilities to operate in consumer 
markets, where it is possible to reach more users and 
collect more data with fewer safeguards, in order to 
study the feasibility of a medical case in the future. 

In fact, based on the marketing claims 
on their website, a CFG study46 found 
that 70% of consumer companies are 
perceived as medical or borderline 
medical in an LLM model analysis of 
scrapped web text. 

The same study also reported that, despite their claims, 
only one third of companies provide scientific evidence 
to back up the claims, and almost half fail to disclose, 
not even in their Terms and Conditions, that their 
product is not medically certified. Many of them display 
testimonials from users referencing clinical conditions 
without proper scientific back up (e.g. users reporting 
how a consumer device helped with anxiety, ADHD, or 
PTSD) or use medical visual aesthetics on their website, 
potentially to imply clinical credibility. In the absence 
of evidence standards and requirements, virtually 
anything is utilized as evidence.

Beyond the risk of consumer misperception and 
inappropriate medical substitution, a further a concern 
relates to the governance of data collected in wellness 
markets65, particularly as such devices often operate 
alongside companion apps that collect additional user 
data, incorporate chatbots, allow users to log diary 
entries, or interact with large language models for 
explanatory purposes. When brain data is collected 
without adequate safeguards and subsequently 
contextualized through this user-input data, it becomes 
unclear how meaningful consent can be ensured17.  
Such data may eventually permit inferences66 about 
individual preferences or markers of neurodegeneration, 
raising questions about whether consent obtained  
at the point of collection can meaningfully anticipate 
future applications, as flagged by UNESCO38.

The risks are tangible, but at the same time, so are the 
opportunities—similarly to other wearables67. Balancing 
these competing considerations presents a significant 
governance challenge. Wellness BCIs offer at least three 
advantages in wellness and health-adjacent contexts. 

1
 First, continuous68 and remote monitoring outside 

the clinic69, which is not possible with clinical devices 
today, and particularly valuable for conditions like sleep 
disorders, where replicating the trigger in a hospital 
setting is difficult. 

2
 Second, data at scale, which could help establish 

biomarkers70, detect early signs of neurological71 
conditions, improve treatment matching, and establish 
causal links between lifestyle factors, such as 
smartphone use, and mental health outcomes. 

3
 Third, everyday wellness value: much like going to 

the gym or a mindfulness class, these devices could 
expand the toolkit people use to feel better, as long as 
claims remain proportionate.

The regulatory gray zone between wellness and medicine 
is therefore an ambiguous space, in which identifying 
which applications offer value and which ones carry risk 
(such as misleading claims or medical substitution) is 
genuinely difficult. Part of the difficulty comes from a 
lack of robust efficacy evidence for what these devices 
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can actually detect, in a domain that is often inherently 
subjective. For instance, the line between stress and 
anxiety is blurry, and marketing claims can exploit  
that ambiguity.

For applications that neither claim to diagnose nor  
treat conditions, demanding the same rigorous efficacy 
standards as medical devices may be disproportionate, 
but demanding no standards at all may be equally so. 
Accordingly, different voices, including UNESCO38, have 
raised the importance of defining evidence standards 
proportional to the actual nature and risk profile of 
wellness neurotechnology products. This could mean 
basic safety and usability evidence for general wellbeing 
claims, more robust and transparent substantiation for 
claims relating to sleep, stress, attention, or fatigue,  
and stricter evidence and scrutiny where products 
approach clinically relevant outcomes. This is not 
without precedent: cosmetics72 and food supplements73 
are already governed by frameworks that impose clear 
safety, labelling, and claims74 requirements without 
subjecting products to full medical device regulation. 
CFG, for instance, has proposed a dedicated EU 
governance category for health-adjacent wellness 

technologies75 along these lines, requiring proportionate 
safety assessment and labelling, binding standards  
on marketing claims, and promoting interoperability 
with the healthcare sector. At a minimum, companies 
should be expected to provide disclosures when their 
products are not medically certified. Such a scheme 
could build on the EU-funded Label2Enable project76  
or the European Brain Council’s Seal of Responsible 
Neurotechnologies77, an ethical label that operationalizes 
the European Charter for the Responsible Development 
of Neurotechnologies78. 

Industry appetite79 for such a framework may be greater 
than the policy discourse currently acknowledges. 
Notably, some founders report that navigating the 
patchwork of consumer market regulation (GDPR, the 
AI Act, and others) can be harder and less structured 
than pursuing medical certification, where clinical 
needs and validation pathways are longer and resource 
intensive but well-defined. In addition, many innovators 
are conscious (and worried) of the reputational risks 
posed by unverified claims and call for regulation in this 
space, provided it comes with technical guidelines, codes 
of practice, and dialogue with regulators.
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2.3. �CO-EVOLVING CONSUMER AND MEDICAL BCIS FOR USABILITY  
AND CLINICAL RIGOR

The  governance challenges described above are in  
part a consequence of how closely consumer and medical 
BCIs have traditionally grown together, despite 
operating under very different regulations today, and 
of how technology is blurring the line between wellness 
and medicine. That blurred line is not only creating risk 
and ambiguity, but also opening up opportunities for 
the co-evolution of both markets. 

In a ddition to regulatory differences, consumer and 
medical BCIs serve different customers, and therefore 
reflect different design priorities. Consumer devices 
optimize for comfort, wearability, and integration into 
daily routines, while medical devices are built around 
safety and clinical efficacy without necessarily 
prioritizing user-friendly designs. These different 
priorities push the two ecosystems to innovate in 
different directions, but at the same time, medical and 
consumer markets often draw on the same underlying 
technologies (e.g. electroenchephalography, or EEG, is 
used by 63% of consumer companies12), and are 
beginning to influence each other’s development in 
consequential ways. Merging the best of both worlds 
could produce devices that combine genuine capability 
with the usability characteristics of a consumer product. 
This trajectory is already visible in a number of medical-
grade wearable devices that have emerged partly from 
consumer ecosystems, or have crossed into consumer 

markets after obtaining medical regulatory clearance 
(for example, some medically-certified wearables for 
at-home treatment of depression80, chronic insomnia81, 
or PTSD82). 

Such devices could reduce the need for hospital visits, 
enable remote and continuous monitoring69, improve 
patient comfort and adherence67, and alleviate pressure 
on healthcare systems by reducing demands on clinical 
infrastructure and trained personnel. At the same time, 
the co-evolution of consumer and medical BCIs risks 
further blurring the boundary between wellness and 
healthcare without yet an adequate framework for 
evidence requirements, as we discussed. Given the 
potential to unlock significant benefits for patients and 
healthcare systems from this convergence, addressing 
this blurred boundary is particularly important.

The migration of additional medical neurotechnologies 
into consumer markets is equally plausible. For instance, 
focused ultrasound83 or even invasive neural implants84, 
could eventually be repurposed for consumer use with 
no medical claim attached, much as cosmetic procedures 
have already normalized bringing invasive clinical 
techniques into an elective, non-medical market. If this 
occurs, the same regulatory gray zone described above 
would have to contend with considerably more powerful, 
and in some cases more invasive technology.
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Figure 4. 
Despite different regulatory 
regimes and design priorities, 
consumer and medical BCIs 
share core technologies, 
creating an opportunity to 
develop devices that combine 
clinical rigour with everyday 
usability. Certified at-home 
wearables for depression, 
insomnia, and PTSD are  
early examples.

Source: Author's elaboration
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2.4. �BEYOND WELLNESS: BCIS AT 
WORK AND MACHINE CONTROL

While wellness is the application that most consumer 
BCIs target today, other markets are showing meaningful 
growth and deserve attention. Among these, the 
workplace85 represents a commercial opportunity for 
many BCI developers. 

The clearest case is safety monitoring in high-risk 
industrial environments. Companies5 already deploy 
EEG-embedded caps and helmets to track fatigue  
levels in sectors such as mining, transport, and 
manufacturing, where operators must sustain attention 
over long periods of repetitive work. Systems that detect 
fatigue and alert workers or supervisors before an 
accident occurs represent a potential application of BCI 
technology with a legible safety rationale and an 
employer risk-management incentive that is likely to 
sustain commercial demand. 

A second and more contested category concerns the 
optimization of cognitive performance86 in professional 
environments87. This includes headphones88 that track 
focus levels and adapt audio output to help the user 
concentrate; neuroadaptive environments such as 
booths89 that adjust lighting, noise cancellation, and 
task recommendations in response to a user’s measured 
cognitive state; and more experimental applications 
such as adapting the pacing and language of LLM 
responses8 to the user’s real-time stress or focus levels. 
Better management of cognitive load and early detection 
of burnout could reduce mental health-related leave90, 
which is an outcome that in principle benefits both 
workers and employers. However, the ethical91 and 
governance questions here are different from the safety 
case. When the purpose shifts from preventing accidents 
to optimizing output, the interests of employer and 
employee are no longer clearly aligned, and the use of 
neural monitoring through BCIs becomes also a question 
of power, consent, and labor rights. It is unclear how 
employers would be required to manage individual-level 
cognitive data, whether it could inform hiring or 
performance evaluation decisions, and what recourse 
workers would have against inferences drawn from their 
brain activity.

A third category involves active and passive neural 
control92 of external machines, such as robots, drones, 
or manufacturing equipment, via BCI commands that 
bypass conventional input devices such as keyboards or 
control panels. The recently released neural wristband 
by Meta5, which translates peripheral motor neuron 
activity into handwritten text, illustrates the proximity 
of this use case to commercial deployment even at the 
level of a consumer wearable. Applications based on 
direct brain activity recording93 rather than peripheral 
muscle signals may be feasible in workplace contexts in 
the near term, enabling faster and more seamless 
interaction with complex systems in environments 
where hands-free operation is advantageous.

From a regulatory perspective, the AI Act94, the EU law 
for AI systems, may treat the three cases above very 
differently. As we will discuss below in more depth, the 
Act prohibits AI emotion recognition systems in 
occupational settings, but exempts the detection of 
fatigue, which is considered a physical state, and permits 
emotion recognition where safety is the primary 
justification. This plausibly shelters the industrial 
fatigue-monitoring case from regulatory scrutiny but 
exposes some cognitive optimization applications. 
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2.5. �THE DIVERSIFYING BUSINESS MODELS OF BCI COMPANIES

Regardless of application, the revenue models available 
to BCI companies have diversified substantially over the 
past decade (Table 2). This diversification is inseparable 
from the growing centrality of data95. Data-driven 
business models have reshaped industries from finance 
to healthcare, enabling predictive analytics, consumer 
segmentation, and the extraction of commercially 
valuable statistical relationships. BCIs extend this logic 
to the brain.

A decade ago, most BCI companies developed vertically 
integrated products, handling everything from hardware 
to software within a single stack and relying primarily 
on device sales. Today, the sector is increasingly 
specialized and data-centric. Some firms focus on 
materials and sensing hardware for neural signal 
acquisition; others develop signal-processing and 
machine-learning systems that convert neural activity 
into interpretable outputs; others provide APIs,  
software infrastructure, or cognitive-state inference 
services that can be integrated into third-party products.

Direct-to-consumer models increasingly combine 
hardware sales with subscription platforms, where 
profitability depends less on the device itself than on 
subscription retention and data monetization. EEG-
enabled headbands linked to sleep, focus, or meditation 
applications illustrate this shift, particularly in the 
premium wellness market. In enterprise settings, BCIs 
are being deployed for fatigue monitoring and safety 
management in high-risk environments, with BCI 
companies typically selling devices and aggregated 
workforce insights. Another increasingly important 
model is platform or component licensing: firms 
specializing in proprietary algorithms for signal 
processing or hardware license these capabilities to 
larger companies integrating BCIs into mainstream 
wearables such as headphones. For smaller firms79, 
founders say that this model offers scalability, lowers 
distribution costs, and may position them better for 
acquisition by larger technology companies. Some 
companies are also beginning to monetize access to 
proprietary neural datasets for researchers as an 
additional revenue stream.
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The diversification of business models is, in principle, 
positive for innovation and the market’s long-term 
development. More revenue paths create more  
viable company structures and broaden investment 
opportunities. However, the same fragmentation that 
creates commercial opportunity also creates governance 
risk96. As neural data moves across an increasingly 
complex digital ecosystem97, ensuring adequate 
safeguards becomes more difficult. The architecture of 
the market itself can diffuse accountability and make 

meaningful consent verif ication increasingly 
impractical. Plus, transparency around data sharing (or 
selling) practices98 has been contested. Developing 
governance frameworks capable of addressing these 
risks is likely to become an important challenge for 
policymakers in both Europe and the U.S., as UNESCO38 
flags in its 2025 Recommendation on the Ethics of 
Neurotechnology, and particularly if Big Tech enters the 
space more prominently.
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Table 2. Overview of key BCI business models by application area (type of use case), primary customers (who buys 
the product), revenue model (how the company makes money), data flow (how neural data moves through the 
ecosystem), innovation opportunities (potential benefits enabled), and governance concerns (key risks and 
regulatory challenges).

Application area

Consumer BCI (e.g. wellness)

Workplace safety monitoring or cognitive optimization

Component and IP licensing 

Proprietary neural datasets sales 

Primary customer(s)

Individual users, premium health-conscious users 

Employers and enterprises

Other BCI and wearable manufacturers, large tech companies

Other BCI and wearable manufacturers, marketing firms, researchers, governments

Revenue model

Neural signals captured using the device are processed and stored in the cloud via  
app ecosystems

Neural data aggregated from workers shared with employers

Proprietary algorithms or hardware layers integrated into third-party products,  
neural data processed within partner ecosystems 

Anonymous neural recordings shared with buyers

Innovation 
opportunities

Personalized wellness tools, biomarker discovery, integration with broader health 
ecosystems 

Accident prevention, reduced burn-out and mental-health leave, productivity gains

Scalability for smaller firms, lower distribution costs, and positioning for acquisition

Accelerated research and model training, biomarker discovery, enabling third-party 
innovation without full vertical integration

Governance  
concerns

Unverified health-adjacent claims, future reuse of data beyond original consent,  
data privacy across digital environment 

Worker consent and autonomy, scope of data shared with employers, potential for 
surveillance, hiring or firing decisions, worker re-identification

Diffused accountability across the stack, harder consent verification as data moves 
between actors

Re-identification risk, absence of ongoing consent mechanisms, potential misuse  
by commercial or government actors. 

﻿
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The main regulatory dif ferences between  
Europe and the U.S. concern, mainly, three points:  
the classification of non-invasive devices that 
stimulate the brain, the regulation of the use  
of AI, and the regulation of neural data. This 
section focuses on how these differences impact 
the market. 

3.1. �BRAIN STIMULATION DEVICES: 
MEDICAL IN THE EU, CONSUMER 
IN THE U.S.

One of the most consequential regulatory divergences 
between Europe and the U.S. concerns the legal 
classification of non-invasive brain stimulation (NIBS) 
devices, those that deliver electrical currents or 
magnetic fields through the skull to modify neural 
activity, when these devices are marketed for non-
medical purposes. This is relevant for BCIs that  
record and stimulate the brain.

The EU’s Medical Device Regulation (MDR, Regulation 
2017/745)99, through Section 6 Annex XVI, extended the 
medical device regulatory framework to certain products 
that do not have an intended medical purpose. While  
the MDR usually classifies devices as medical or non-
medical based on their intended purpose, Annex XVI 
treats NIBS differently, as their classification depends 
only on the device’s technical characteristics, regardless 
of what they are used for60. This means that consumer-
facing NIBS devices that “apply electrical currents or 
magnetic or electromagnetic fields that penetrate the 
cranium to modify neural activity” are treated as 
medical devices under EU law even when their 
manufacturers do not have an intended medical purpose.

In addition, non-medical NIBS devices are classified as 
Class III medical devices under this framework. This is 
the highest risk tier in EU medical device law, otherwise 
reserved for implantable neurosurgical interventions 
such as deep-brain stimulators. Therefore, Class III 
status entails the most demanding compliance pathway 
in the EU: manufacturers must obtain certification from 
a Notified Body, conduct clinical investigations 
demonstrating safety and efficacy, and produce 
extensive technical documentation. The application of 

3.	� HOW REGULATORY DIFFERENCES 
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his classification to non-invasive BCIs without a medical 
intended purpose has attracted criticism100. Some  
argue that scientific evidence does not back up the 
classification101, others point out the potential detrimental 
effects on research, innovation, and eventually on 
translational applications102. They have argued that  
this classification may slow or prevent patients from 
accessing non-invasive research tools and novel 
applications. At the same time, Annex VXI has also  
been described as a forward-looking extension of EU 
medical device law60, that only includes those consumer 
BCIs that currently pose severe health-related risks, and 
that addresses the practice of BCIs being falsely under-
qualified as wellness tools by manufacturers.

The U.S. Food and Drug Administration takes a different 
approach. Consumer NIBS devices that do not make 
medical claims are generally not subject to FDA medical 
device regulation, with their marketing claims instead 
addressed in general wellness guidance103. This means 
that products such as transcranial direct current 
stimulation (tDCS) headsets marketed for sleep 
enhancement or transcranial stimulation patches 
framed as focus aids, among others, can reach U.S. 
consumers without premarket authorization, clinical 
trial data, or FDA involvement. Some researchers claim 
that oversight104 in this market is minimal. This more 
permissive environment has recently intersected with 

broader U.S. policy trends: the Trump Administration’s 
“Make America Healthy Again” agenda105 has promoted 
the mass adoption of health-tracking wearables and 
launched a data-sharing initiative between the federal 
government and large technology companies. This move 
could empower preventative care, but has already raised 
concerns106 about health data privacy and the potential 
for sensitive biometric data to be accessed for purposes 
beyond healthcare.

Independently of the rationale behind these regulatory 
asymmetries, consequences for the market are tangible. 
For instance, the same device may be lawfully sold  
as a consumer wellness product in the U.S.107 and 
simultaneously as a CE-marked medical device in  
the EU108. 

This dynamic also shapes innovation 
trajectories. Companies in the EU  
that want to operate in consumer 
markets have to focus on recording 
products and avoid neurostimulation 
applications entirely, unless they 
pursue medical certification. 
Consequently, the market for NIBS  
in wellness is exclusive to the U.S..
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3.2. �BCIS AND AI: THE EU AI ACT VERSUS THE U.S. PATCHWORK 

Artificial Intelligence is one of the key enablers of 
consumer neurotechnology. Consequently, most 
consumer BCI companies use AI in one way or another, 
which raises the question of whether they fall under 
scope of the AI Act109, the European law regulating the 
use of AI systems. 

The use of AI in consumer BCIs is 
diverse. For some companies, AI is the 
core technology behind their business 
model12, for others it underpins signal 
processing and de-noising. 

In the EU, AI systems for the purpose of identifying or 
inferring emotions or intentions of natural persons on 
the basis of their biometric data fall within the scope of 
the AI Act (Regulation EU 2024/1689)94 where they 
qualify as AI systems and are placed on the EU market, 
regardless of where the provider is based. The U.S. has 
no equivalent horizontal federal regime, though 
companies may still be subject to FTC enforcement, FDA 
oversight (for medical applications), and emerging state-
level rules.

The AI Act takes a risk-based approach110. For BCIs, two 
provisions are particularly relevant. Article 5(1)(a) 
prohibits AI systems that deploy subliminal techniques 
to materially distort or manipulate behavior in ways 
that cause or are likely to cause harm; recitals explicitly 
identify brain-computer interfaces as a potential 
vector111. Article 5(1)(f) prohibits AI systems intended 
to be used to detect the emotional state of individuals 
based on their biometric data and related to the 
workplace and education, except where the use of the 
AI system is intended to be put in place or into the 
market for medical or safety reasons. The prohibition 
has applied since 2 February 2025 and carries the Act’s 
top penalty tier, up to €35 million or 7% of worldwide 
annual turnover (Article 99112).

Beyond outright prohibitions, emotion recognition 
systems are also classified as high-risk under the Act, 
when deployed beyond workplace and educational 
settings and for reasons other than safety or medical. 
The European Commission has drafted guidelines113 to 
support providers, developers, and market surveillance 
authorities in assessing if an AI system should be 
classified as high risk. High-risk cases trigger requirements 
around transparency, human oversight, and third-party 
assessment (Article 50114), obligations that are not trivial 
for many start ups. The legal application of these 
requirements for high-risk AI systems, originally 
planned for August 2026, may be delayed until December 
2027115 pending the outcome of the Digital Omnibus. 

It is unclear if and how the AI Act will affect the market 
for wellness and workplace BCIs, which mainly use AI 
in applications for sleep, stress, focus, productivity, 
concentration, or fatigue. The AI Act illustrates the 
notion of “emotion” with examples including happiness, 
anger, surprise, disgust, embarrassment, excitement, 
shame, contempt, satisfaction and amusement, but it 
does not define emotion itself109, making the classification 
of certain inferences using BCIs that use AI systems 
potentially difficult. In addition, the AI Act considers 
pain or fatigue as physical states, which fall outside  
the prohibited practices and high-risk categories.  
This means that BCI companies developing tools for 
fatigue detection at the workplace (or beyond) do not 
fall under the scope of the AI Act. In practice, however, 
emotions and these physical states can be intertwined. 
For instance, a fatigued person may also lack 
amusement, and inferring one will inevitably mean 
inferring the other, even when not intended. Therefore, 
it remains to be seen how these nuances will materialize 
in the market, and particularly for wellness BCIs,  
whose inferences closely relate to some of the  
emotions described. 
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3.3. �THE ONGOING DEBATES AROUND NEURAL DATA

The governance of neural data is one of the most 
complex debates in neurotechnology, and as such, it has 
been extensively examined in the literature96. Approaches 
to neural data governance range from rights-based 
frameworks that propose new human rights or 
“neurorights”116 to protect mental privacy, to adaptations 
of existing data protection law, particularly the GDPR117, 
to cover the sensitivity of neural data. Some scholars 
also argue that any adequate framework must extend 
beyond neural data39 and encompass the broader class 
of non-neural signals capable of inferring emotions118.

In Europe, neural data sits within GDPR’s architecture. 
Depending on how it is collected and used119, it may 
qualify as health data, biometric data, or personal data, 
each of which attracts a different level of protection. 
This classification has been considered unclear and 
ambiguous, and has recently motivated a plea to make 
neural data a special category in the GDPR117, including 
concerns about data handling in consumer markets 
under its current protections. 

Industry executives report79 that the burden of an 
unclear classification falls on technical teams, who  
often struggle with compliance infrastructure design 
without sufficient guidance from regulators. In addition, 
they claim that data ambiguities and the uncertainty 
about how it will be regulated in the near future can 
discourage long-term investment in data-centric BCI 
companies, particularly those whose business models 
depend on neural datasets as a recurring asset.

In the U.S., there is no federal privacy law that specifically 
addresses neural data, and no general data protection 
framework comparable to GDPR. What has emerged 
instead is a growing patchwork of state-level legislation: 
California, Colorado, Connecticut, and Montana have 
all amended their consumer privacy laws to treat neural 
data as a particularly sensitive category, though with 
meaningfully different definitions and scope. The MIND 
Act120, introduced in September 2025, is a bill that would 
direct the Federal Trade Commission to investigate 
legislation to protect neural data at the Federal level.

As the BCI market grows and neural data becomes 
increasingly central to business models on both sides  
of the Atlantic, differences in regulatory frameworks 
become a governance challenge, particularly in light of 
the GDPR’s rules on international data transfer121 and 
special category data. These differences may pose an 
obstacle to the kind of transatlantic data flows that 
many BCI companies, particularly those operating in 
both markets, depend on. For instance, joint R&D, 
training AI models, establishing licensing agreements, 
or inspiring investor confidence across the Atlantic are 
common industrial practices that can turn difficult to 
BCI companies. This is one of the most concrete but 
challenging areas where transatlantic dialogue could 
yield practical benefits, and one where Europe’s more 
developed regulatory starting point gives it a potential 
role in shaping emerging global norms. Well-calibrated 
governance could serve as a competitive advantage, 
signaling trustworthiness to consumers, investors, and 
international partners alike.

HOW REGULATORY DIFFERENCES BETWEEN THE EU AND THE U.S. AFFECT INNOVATION 
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Collaboration between European and other BCI 
markets can offer a credible pathway to foster 
ethical innovation, accelerate the development 
of beneficial applications, and enhance mutual 
competitiveness in an emerging BCI ecosystem 
that increasingly relies on international data flows. 
From a European Union perspective, this also 
requires aligning on shared opportunities, 
safeguarding rights and sovereignty, and jointly 
mitigating systemic risks, something that is 
inherently complex but particularly challenging 
within the current geopolitical climate. 
Nevertheless, there are concrete domains where 
complementarities, in particular between the  
U.S. and Europe, the two largest markets, can 
create a pragmatic basis for cooperation.

For instance, on the technical side, joint pre-competitive 
research platforms could be a promising mechanism to 
exploit innovation strengths across geographies, 
allowing stakeholders to collaborate on technical 
challenges such as testing methodologies or establishing 
common benchmarks, while preserving space for 
downstream competition regardless of political 
agreement or disagreement. A precedent of this strategy 
happened in AI, with technical networks advancing 
evaluations and standards, despite the UK and U.S. not 
signing the Paris international AI declaration in 2025122.

Standard-setting is another interesting avenue for 
technical cooperation. The relative youth of the 
consumer BCI field comes with a lack of standards 
around performance or evidence of efficacy in consumer 
markets. As discussed above, the lack of evidence 
standards has already generated regulatory frictions13, 
particularly at the boundary between wellness and 

3	  A prerequisite for all of this is that neural data be understood and defined consistently across jurisdictions.

medical applications. A coordinated approach to 
defining standards in wellness markets could be built 
upon existing architecture, such as IEEE P2731123,  
that is developing a unified BCI terminology, or  
ISO/IEC JTC 1/SC 43, the first international standards 
committee dedicated to BCIs. These are convenings 
where stakeholders from multiple geographies, including 
the EU and the U.S. already sit together, and represent 
an ideal setting to cover areas such as signal quality,  
data interoperability, and validation protocols for 
decoding and inference of mental states in wellness 
markets3. Existing normative instruments, including 
the OECD Recommendat ion on Responsible  
Innovation in Neurotechnology124 and UNESCO’s 2025 
Recommendation on the Ethics of Neurotechnology38, 
provide the high-level foundation on which this 
operational work can be built.

Communicating expectations proportionately and 
ensuring evidence-based engagement with the public 
is another critical priority for the EU, particularly in an 
interconnected world where unvalidated narratives 
about technology spread easily through social media. 
The field of neurotechnology has previously been 
affected by cycles of hype125, ranging from exaggerated 
claims of “mind control” or “mind reading” attributed 
to current consumer devices, to discourses that publicly 
assert the imminent possibility of merging human 
brains and consciousness with machines and AI. Such 
narratives, when not grounded126 in solid science, can 
fuel both public skepticism and fear. Reputational 
volatility poses risks not only to consumer markets  
but also to clinical innovation, particularly for BCI 
technologies that represent the only available solution 
for patients with certain neurodegenerative and 
psychiatric disorders—an unmet clinical need critical 

4.�	� HOW CAN INTERNATIONAL 
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for the EU. Europe possesses strong scientific and 
industry communities capable of anchoring the field in 
evidence-based communication and coordinated efforts 
to promote realistic narratives.

Ultimately, effective collaboration depends on sustained 
coordination across disciplines and stakeholder groups. 
Neurotechnology sits at the intersection of engineering, 
neuroscience, ethics, law, and human rights, and 
involves a wide range of actors, from researchers and 
innovators to clinicians, patients, and policymakers. 
Concrete outputs resulting from international 
collaboration could be regularly updated market maps, 
evidence tiers, validation benchmarks, model clauses 
for neural data governance, public communication 
guidelines, or interoperability recommendations.  
Many of these outputs intersect with open scientific  

and conceptual debates that remain unsettled:  
whether neural data is “unique”, and in which sense, or 
categorically distinct from other biometric or inferred 
data, in which cases is neural data superior in providing 
information about mental states and in which cases it 
is not (or not necessary) , how meaningfully it can be 
anonymized and de-anonymized according to signal 
quality, or what should even count as a “thought” or a 
“mental state” for governance purposes and why it 
matters. Because the answers carry direct policy 
implications, they should be worked out through 
sustained dialogue with neuroscientists and other 
researchers, so that the boundaries of these questions 
are framed in step with the current state of the science, 
avoiding both hype about what these devices can do and 
the risk of overlooking emerging capabilities.
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Table 2. �Proposed mechanisms for international cooperation in consumer neurotechnology, with key advantages 
and challenges. 

Mechanism Description Key opportunities Key challenges

International consumer 
neurotechnology 
observatory

Joint monitoring of 
market evolution, 
company claims, 
investment trends, and 
regulatory frictions

Early identification of 
emerging risks and 
gaps, shared intelligence 
across jurisdictions

Requires sustained 
institutional 
commitment and cross-
agency coordination

Joint pre-competitive 
testing platforms

Shared infrastructure for 
signal quality, usability, 
reliability, and validation 
of neural inferences

Reduces duplicated R&D 
costs, builds common 
evidentiary baselines 
without constraining 
downstream competition

Governance of shared 
platforms across different 
legal and funding 
systems

Shared evidence tiers  
for BCI claims

Harmonized framework 
distinguishing wellness 
from health-adjacent 
claims

Reduces regulatory 
friction at the wellness/
medical boundary, 
supports consumer 
protection and lowers 
ambiguity for developers

Requires alignment 
on what constitutes 
sufficient evidence  
and risk 

Coordination through 
existing standards bodies

Engagement via IEEE, 
ISO/IEC JTC 1/SC 43, 
OECD, and UNESCO 
instruments

Builds on established 
multilateral architecture, 
international stakeholders 
already participate

Standards processes are 
slow, risk of lowest- 
common-denominator 
outcomes in geopolitically 
fraught contexts

Public-facing 
communication 
guidelines

Shared principles 
for evidence-based, 
proportionate 
communication 
about consumer 
neurotechnologies

Counters hype cycles and 
unfounded fears, builds 
public trust  
across markets

Coordinating messaging 
across diverse 
media ecosystems 
and languages is 
operationally complex

Joint scientific-policy 
working groups 

Recurring dialogue 
between neuroscientists, 
technologists, and 
policymakers to 
characterize unsettled 
conceptual questions  
with policy relevance

Grounds neural data 
governance and 
technology capabilities in 
current scientific evidence. 
Keeping definitions 
responsive to emerging 
device capabilities

Scientific consensus may 
itself be unsettled or 
contested. Research can 
be slow in resolving open 
conceptual questions

HOW CAN INTERNATIONAL COLLABORATION FOSTER INNOVATION, DEVELOPMENT, AND COMPETITIVENESS 
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5.�	� WHAT TECHNOLOGICAL 
AND MARKET EVOLUTION 
TRAJECTORIES ARE MOST LIKELY 
OVER A FIVE-YEAR HORIZON 

Over the next five years, technological capabilities 
will likely continue to increase, and there is no 
reason to think at the moment that they will reach 
a ceiling within this time frame. Even if AI 
development plateaued today, data collected by 
BCI companies will likely keep growing, enabling 
better models and more personalized products. 

New form factors such as earbuds, glasses, or headphones 
will become more widespread and established. A 
plausible technological disruption that also bears on 
data privacy is the deployment of edge computing for 
BCI consumer technology, which would allow for in-
device processing of collected data instead of processing 
and storing it in the cloud. Advances here could open 
new avenues for data protection, and it would be worth 
promoting innovation in this field and studying the 
feasibility of this approach. The BCI field may also 
move toward passive control and interaction with 
devices127, including interfaces with AI and chatbots, 
smart homes, neuroadaptive environments, and 
perhaps even robots. A highlight in this field in Europe 
is the Neuroadaptivity for Autonomous Systems 
(NAFAS) project128, a 30 million euro contract signed 
in 2023 between the German Cyberagentur and the 
company Zander Labs to develop BCI prototypes for 
human-machine interaction.

At the market level, wellness will likely continue to be 
the largest application segment, driven by sustained 
public interest in health optimization27, particularly in 
the U.S. As technological capabilities expand and 
increasingly blur the line with medical applications,  
the regulatory grey zone13 may grow. This could  
trigger regulatory discussions and potentially lead to 
the development of new standards and evidence 
requirements for wellness devices, which could open the 

door to their use in health-adjacent applications in 
certain cases. In the EU, data integration with the 
healthcare system75 could happen through the European 
Health Data Space129, which could provide a starting 
point for the introduction of consumer wearable data 
into health records, and from there, research and 
analysis could give rise to new medical applications.

In the U.S., Big Tech companies may enter the space 130 
in the next five years. Various companies have been 
placing bets12 through patents, research partnerships, 
and investments, and this activity may materialize in 
the first mainstream product by a Big Tech company 
that includes neurotechnology. The neural wristband 
already released by Meta suggests that earbuds or 
glasses could follow. This could change the landscape 
significantly: if BCIs are embedded in products that 
many people already use and trust, the ecosystem shifts 
from the specialist consumer actively seeking neurotech 
to something closer to a default option, representing a 
move from opt-in to opt-out. The questions around data 
become considerably more pressing in that scenario, 
though it remains to be seen whether Big Tech will 
commit to that path, given regulatory uncertainty in 
consumer markets131 and the likelihood that consumers 
will be considerably more demanding about neural data 
privacy than they have been about smartwatch data.

China could also reshape the market, 
as it has articulated a strategy37 to 
advance its neurotechnology industry 
and become a global leader by 2030. 

Its BCI market is growing rapidly, and China was the 
first (and so far only) country to bring a brain chip to 
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market132. Its well-developed robotics industry also 
points toward applications in which BCIs either serve 
to connect workers with robots, or to train robots using 
data from workers. If this proves to offer a competitive 
advantage, other regions may face pressure to adopt 
solutions before adequate governance is in place, in 
order not to lose ground.

On the workplace front, where much still depends on 
how frameworks such as the EU AI Act are implemented, 
the coming years may see the first real-world deployments 
of BCIs in occupational settings, with some industries 
introducing BCIs as a compulsory safety measure that 
workers must accept as a condition of employment, with 
a corresponding legal basis. In the U.S., productivity 
and prevention tools in workplace settings also seem 
plausible, though this appears considerably more 
complicated in the EU given existing regulation.

Finally, and likely beyond the five-year horizon for most 
of these developments, BCIs may find applications in 
military contexts, particularly in cognitive warfare133  
in civilian settings if BCIs become widespread. If 
attention data can be intercepted, it could be exploited 
for commercial purposes or by malicious actors seeking 
to spread misinformation. The coming years may also 
see one or more implantable BCI companies announce 
the development of devices, whether implantable or 
otherwise134, for human augmentation135, a use case for 
which regulation is not yet in place. This trajectory could 
be accelerated by the same medical-to-consumer 
migration discussed in this paper: technologies such as 
focused ultrasound and neural implants (whether in 
their conventional invasive form or in newer, minimally 
invasive variants designed to be safer and potentially 
reversible) are already substantially more powerful than 
anything currently available in consumer markets.  
If these technologies migrate into consumer use without 
a medical purpose, they could give rise to the first forms 
of human augmentation, triggering public, policy, and 
scientific debates about the ethics of augmentation and 
how to distinguish it from other uses such as restoration 
or optimization. Governance for augmentation remains, 
for the most part, undefined, making this a distinct and 
consequential challenge in itself, and one worth flagging 
well before it materializes.
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Drawing on the analysis presented across this paper, the following recommendations are proposed 
for the consideration of policymakers, regulators, and industry stakeholders. Although the analysis 
includes a comparative perspective with the United States, the recommendations are focused on the 
European context in line with the geographical scope of this study:

6.	 RECOMMENDATIONS

The regulatory grey zone between wellness and 
medicine is one of the most pressing governance 
gaps in the consumer BCI space. While there are no 
evidence requirements today, evidence requirements 
should be scaled to the nature of the claim—from  
basic substantiation for general wellbeing  
applications to stricter scrutiny where products 
approach clinically relevant outcomes—without 
imposing the full burden of medical device 
certification. A harmonised labelling scheme 
grounded in these standards, building on existing 
initiatives such as the European Brain Council’s 
Seal of Responsible Neurotechnologies, would 
provide consumers with information on important 
considerations including safety, efficacy, and data 
security of the device.

Neural data governance is one of the most 
extensively debated areas in neurotechnology, with 
a variety of proposed approaches that reflect the 
unsettled nature of the underlying questions and 
the philosophical and social traditions that shape 
how they are framed. As neural data becomes 
increasingly central to BCI business models, and 
increasingly available through consumer and digital 
markets, key questions require ongoing grounding 
in the evolving state of the science: whether neural 
data is categorically distinct or unique, what can 
and cannot be reliably decoded from consumer-
grade devices, how meaningfully neural data can be 
anonymised or de-anonymised, why or why not 
neural data protection would suffice for protecting 
privacy or integrity, or what makes consumer 
neurotechnologies fundamentally different from 
other technologies with which we also share 
information about emotions or thoughts. These 
questions should be worked out through sustained, 
inclusive dialogue involving neuroscientists, legal 
scholars, ethicists, and industry representatives. 
This dialogue is particularly pressing in light of the 
prospective entry of major technology companies 
into consumer BCI markets, which would substantially 
expand the scale of neural data collection and amplify 
the consequences of any unresolved ambiguity for 
consumers and innovators.

 Foster structured, 
continuous, and evidence-
based dialogue to resolve  
the open scientific and 
governance questions 
surrounding neural data. 

 Develop proportionate 
evidence standards  
for wellness BCIs, and an 
EU-wide labelling scheme  
to make those standards 
legible to consumers. 
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RECOMMENDATIONS

Establish, within the EU,  
a dedicated international 
observatory for consumer
neurotechnology. 

 Invest in  
privacy-preserving 
technologies. 

Edge computing, federated learning, and data-
minimization architectures offer promising avenues 
for data protection as governance debates continue. 
Public investment and international collaboration 
on these technologies could address some of the 
most acute concerns around neural data derived 
from its inclusion in digital ecosystems.

Public narratives in this field have at times outpaced 
the known capabilities of devices, and, when 
insufficiently grounded in science, they risk eroding 
public trust, amplifying unfounded concerns, and 
affecting responsible innovators. Reputational 
consequences of this kind may extend beyond 
consumer markets, potentially affecting a field that, 
in its clinical form, represents in many cases the only 
available therapeutic pathway for patients with 
certain neurodegenerative and psychiatric conditions, 
as the prevalence of these conditions continues to 
rise. Europe’s scientific and industry communities 
are well-placed to contribute to a more measured  
and realistic public discourse, including among 
regulators and governments.

﻿

 Support evidence-based 
public communication 
about consumer 
neurotechnologies. 

This observatory would monitor market evolution, 
identify technologies with potential to migrate to 
consumer markets, potential convergences with 
other technologies such as AI or robotics, identify 
enabling developments in adjacent technologies, 
analyse company claims, investment trends, and 
track scientific and regulatory developments across 
jurisdictions. Its focus would be specific on the 
consumer market. Its concrete outputs could include 
regularly updated market maps, investment data, 
scientific summaries and innovation reports,  
public perception surveys—providing the shared 
intelligence base that proactive governance of this 
rapidly evolving field currently lacks.
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BCIs have moved beyond clinical and research 
settings into consumer markets and digital 
ecosystems. Technologies originally developed 
to restore lost function are now being integrated 
into products such as headphones, earbuds or 
glasses marketed for sleep monitoring, stress 
management, cognitive performance, or 
workplace safety. 

This transition creates remarkable and new opportunities 
to interact with external devices, expand access to brain 
wellness and health tools, generate large-scale 
physiological datasets, and accelerate the development 
of devices that combine clinical relevance with usability. 
At the same time, it raises important questions about 
the nature, collection, use, and commercialization of 
neural data, about what evidence standards are 
reasonable in wellness markets, or even about what 
constitutes thought or emotion versus other 
physiological states. As neurotechnology increasingly 

becomes embedded in everyday products that operate 
through digital ecosystems, decisions about data 
governance, evidence standards, user protection, and 
responsible ethical innovation are also becoming 
increasingly intertwined with digital policy.

The coming years are likely to be a critical period for 
the development of consumer BCIs, given the pace of 
technological developments, the growth of the industrial 
and investment ecosystem, and the interest 
demonstrated by large technology companies in the 
field. Many of the standards, evidence requirements, 
and data protection frameworks that will shape this 
promising sector are still under development. Therefore, 
there remains a significant opportunity to influence in 
an anticipatory, inclusive, and evidence-based manner, 
how consumer BCIs evolve and how its benefits and risks 
are distributed across society—and given the breadth of 
those potential benefits, there is every reason to ensure 
that it is they, not the risks, that prevail.

7.	� CONCLUSION:  
A WINDOW FOR PROACTIVE 
GOVERNANCE
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