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Key Points

— Many jurisdictions around the world have
been scrambling to address complex questions
about generative artificial intelligence (AI) and
intellectual property (IP) law. Authorship has been
at the centre of the generative Al copyright debate,
as some generated outputs are becoming almost
indistinguishable from human-authored works.

— This debate will soon expand to include additional
subsets of frontier technologies such as brain-
computer interfaces (BCIs), and different sets of
regulatory frameworks.

- Anticipatory governance, using strategic
intelligence, can assist policy makers to develop a
forward-looking proactive governance structure
and process. This strategy does not mean rapid or
over-regulation but instead calls for a systems-
level evolution in the way jurisdictions approach
governance for frontier technologies as they
emerge and converge.

Statement of the Issue

The field of BCIs is emerging and gaining traction in
both therapeutic and non-therapeutic applications
(Policy Horizons Canada 2025, 61-63) and has
recently made headlines with the reported interest
of a certain generative Al giant (Bort 2025). While
not commercially scaled, numerous examples of
BCIs are emerging that allow users to create works
with their brain activity (Pinegger et al. 2017; AAAS
Art of Science and Technology Program 2023;
Vanutelli, Salvadore and Lucchiari 2023). Coupled
with Al these applications have produced creative
outputs such as music and works of visual art that
push the boundaries of machine-assisted human
authorship (Aguero 2024; AAAS Art of Science

and Technology Program 2023; Pinegger et al.

2017; Vanutelli, Salvadore and Lucchiari 2023).

There are various categories of BCI applications
and methods of composition that can effectuate
an artistic output. Some of these applications are
active and others are passive. It is ultimately the
level of human authorship translated through
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BCIs that will determine whether copyright can
subsist. This is a particularly interesting topic,

as the questions of copyright and the threshold
of human authorship have taken centre stage in
debates about generative Al technologies (United
States Copyright Office 2025; Lucchi 2025, 38-39).
In some jurisdictions, the prevailing consensus
is that human authorship (and what this entails)
is at the core of copyright and its raison d’étre,
while in others, an additional category of
protection exists for computer-generated works.!

This policy brief aims to demonstrate that emerging
applications of frontier technologies will continue to
challenge conventional legal and policy frameworks,
including in the area of IP. While exploring the
intersection of BCIs and copyright is not new
(Bruton 2014; Ramirez Caminatti 2023; Baker 2020),
what is new is the current dialogue around human
versus machine authorship thresholds brought

on by the use of generative Al This brief suggests
that adopting a dynamic and forward-looking
approach for frontier technology governance can
help identify interdependencies, and better enhance
understanding of these technologies’ legal, social
and ethical impacts and challenges before they

1 For example, Copyright, Designs and Patents Act, 2000 (UK), c 48,
s 178, online: <www.legislation.gov.uk/ukpga/1988/48/contents>. See
also Chesterman (2025, 27-29).
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are deployed in the market. This brief does not
promote substantive amendments to copyright
law; rather, its intention is to provide an illustrative
example of how policy makers can proactively
explore new technologies and understand and
anticipate potential implications, including those
related to IP, privacy and consumer protection.

Summary of the Relevant
Facts

BCls: A Simple Overview

There are a few categories of emerging BCI
technologies. For simplicity, this section will
provide a high-level overview of the main binary
categories of BCIs to demonstrate how they work
and interact with users. The physical component
of the BCI can be categorized into invasive or non-
invasive devices. The application — how the BCI
interacts with an individual’s brain waves — can
be categorized into active and passive applications
(Zander et al. 2010; Alimardani and Hiraki 2020).

Invasive BCIs are typically surgically implanted
on the scalp or in the brain, carrying more
precise signals (Caiado and Ukolov 2025, 1).
Current examples include those that are being
used in medical trials, for therapeutic or medical
applications, for example, products from Neuralink,
Blackrock Neurotech and Synchron. Non-invasive
BCIs are worn or applied, not implanted in

the body, and rely on external sensors to read
brain signals (ibid.). These typically take the

form of headbands or other external sensors
applied to but not implanted in the head.

This aspect of BCIs, that is, whether they are
invasive or non-invasive, is less relevant and would
likely not impact whether a work could qualify for
copyright protection. Rather, the question hinges
on the interaction of BCIs with the individual

to create the works, that is, whether the human
users are actively or passively engaged with

the BCIs. In this case, there are several different
categories that explain the interaction between
humans and BCIs. On the one hand, active BCIs
typically require an individual to deliberately
control certain functions or actions or make certain
choices explicitly, that is, they are “consciously
controlled by the user, independently from


https://www.legislation.gov.uk/ukpga/1988/48/contents

external events, for controlling and application”
(zander et al. 2010, 185; Alimardani and Hiraki
2020). These choices can be direct or selective
but require some mental exertion or influence by
the user (Wadeson, Nijholt and Nam 2015, 71).

On the other hand, passive BCIs monitor signals
and activity that occur without the individual’s
deliberate or intentional control over the inputs
or outputs using an interface, that is, “arbitrary
brain activity without the purpose of voluntary
control, for enriching a human-computer
interaction with implicit information” (Zander

et al. 2010, 185; Alimardani and Hiraki 2020). In
passive applications, there is a heavier reliance on
pre-existing materials that are then channelled
via the brain signals. In both passive and active
use cases, the signals that are emitted from the
brain are transmitted, captured and translated
into a tangible output; however, in the latter
cases, these activities occur latently, meaning
that they occur without the individual’s intention
to create or control the inputs or outputs.

These distinctions are important because there

are examples of artistic creation that fall under

a combination of these categories (Prpa and
Pasquier 2019; Vanutelli, Salvadore and Lucchiari
2023). Artistic BCIs have been organized into

three categories based on process or composition
methods: “audification (visualisation),”
“musification/animation” and “instrument control”
(Glirkok and Nijholt 2013, 828; see also Schreiner

et al. 2025). For example, audification occurs when
the brain signals are mapped into audio or visual
signals and the output is a “direct representation
of brain activity” — it is an interpretation of

brain signals into music or visual works (Giirkok
and Nijholt 2013, 828). Musification or animation
occurs when neural activity controls artistic tools
to create new works. Finally, instrument control

is the scenario where brain signals are directly
used to command physical or virtual instruments
to create works (ibid.; Schreiner et al. 2025, 2).

The final category is an active application, that is,
where brain signals are used to control instruments
to create works (Glirkdk and Nijholt 2013, 828).
Ilustrative examples include works exhibited at
the American Association for the Advancement of
Science in Washington, DC, in 2023, where patients
with paralysis used invasive or implantable BCIs
that required active engagement to create art using
programs (AAAS Art of Science and Technology
Program 2023; Blackrock Neurotech 2023. Similarly,

in 2013, three musicians with paralysis developed
music applications using a non-invasive,
active method, for a marketing campaign.?

As we begin to enter the era of non-invasive
commercial BCIs in the not-so-distant future,
there will be more uses of BCIs that may challenge
the existing applications and ways we can create
outputs. Imagine BCIs that can stimulate lucid
dreaming and even allow one to control some
aspect of their dreams.? Could this level of control
be considered as enough to demonstrate sufficient
skill and judgment? What about passive thoughts,
emotions or daydreams as visual outputs? There are
numerous devices currently being developed that
will begin to challenge the boundaries of creation.

Copyright Law

National copyright laws are harmonized and
heavily influenced by international conventions and
treaties and multilateral agreements in an effort to
harmonize trade relations and reduce friction.* The
World Intellectual Property Organization supports
member states to convene and build consensus for
new treaties, rules and frameworks. It is therefore
difficult to stray from the general agreed-upon
obligations (Ginsburg 2000). Despite harmonization
efforts, interpretation and application of these
obligations can vary at a national level.

For copyright protection to subsist in a work in
Canada, there is a requirement for originality,
fixation and expression (not idea), and that the
work fit within one of the categories set out in
the Copyright Act.’ Originality requires skill and
judgment, signalling an active expression of
authorship. In clarifying these requirements, the
Supreme Court of Canada held that skill required
“the use of one’s knowledge, developed aptitude
or practised ability in producing the work” and
judgement requires “the use of one’s capacity
for discernment or ability to form an opinion or

2 See www.digitalgolem.com/portfolio/mindtunes/.
3 See Jarrett (2024); see also www.prophetic.com/.

4 See, for example, Berne Convention for the Protection of Literary and
Artistic Works, completed at Paris on May 4, 1896, as amended on
September 28, 1979, Canada TS 1998/18, online:
<https://publications.gc.ca/pub2id=9.824867&s|=0>; Agreement on
Trade-Related Aspects of Intellectual Property Rights, 15 April 1994,
Marrakesh Agreement Establishing the World Trade Organization,
Annex 1C, 1869 UNTS 3; 33 ILM 1197 (1994), online: <www.wto.org/
english/docs_e/legal_e/27-trips.pdf>. See also Cottier (2021).

5  Copyright Act, RSC 1985 ¢ C-42 [Copyright Act].
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evaluation by comparing different possible options
in producing the work,” concluding that “this
exercise of skill and judgment will necessarily
involve intellectual effort. The exercise of skill
and judgment required to produce the work must
not be so trivial that it could be characterized

as a purely mechanical exercise.”® Fixation “in
some material form” is required, although this is
not explicitly written in the Copyright Act for all
works.” Finally, the work must be an expression
and not just an idea, meaning that there should
be a level of expressive intent; as stated by

the Supreme Court of Canada, “copyright law
protects the expression of ideas in these works;

it does not protect ideas in and of themselves.”®

BCls and Copyright Law in Canada

In applying Canada’s copyright framework at a
very high level, fixation will not be an issue for
active BCIs, because this will likely be satisfied
when the brain signal communicates a command
or an output and is recorded digitally or otherwise.
Similarly, the expression of the idea requirement
will likely be met in most active applications

in cases where the BCI is able to translate

details and direction — and not just high-level
prompts — into artistic expression. Originality
would require skill and judgment of the author,
which is demonstrated in active BCIs where
there is deliberate and conscious intervention

or manipulation of an instrument to create a
work. In these cases, the BCI is considered as

a tool, and the output is shaped directly by an
individual’s brain signal that controls the output.

Passive BCI would not meet the threshold
requirements, particularly if the thoughts are
arbitrarily and passively being recorded so that
skill and judgment or expressive intent is not
adequately satisfied. Examples of passive BCIs
may arise in works of performance or participatory
art, where the audience’s passive brainwaves

or emotional states can influence instruments
or lighting, producing artistic output (Schreiner
et al. 2025), or where brainwaves and body
signals can be captured via an interface that can

6 CCH Canadian Ltd v Law Society of Upper Canada, 2004 SCC 13 [CCH
v LSUC], para 16.

7  Copyright Act, supra note 5; Canadian Admiral Corp v Rediffusion Inc
(1954), 20 CPR 75.

8 CCH v LSUC, supra note 6 at para 8.
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“express...emotions and the creative moment,
the creative spark, in a completely new way” (as
Ars Electronica Futurelab is exploring®). Where
is the line drawn if individuals incorporate these
passive outputs as inputs into a different work?

This overly simplistic overview omits the fact
that technologies are quickly beginning to
converge, as with, for example, generative

AT or machine learning’s developing ability

to decode thoughts and images (Nahas 2023;
Conroy 2025). How will policy makers tackle
the convergence of technologies of the not-so-
distant future? Some examples of research and
potential applications in these areas include:

- Al interpreting “mental handwriting”
(Goldman 2021);

— BCIs capable of decoding “inner
speech” (Goldman 2025);

— BCIs and augmented reality/virtual
reality technologies (Liu et al. 2024);

- quantum technologies integrated with BCIs to
allow multiple users to engage in collaborative
ideation and creation (Neuroba 2025); and

— the applicability of BCI in metaverse
applications (Bernal et al. 2025).

As technology continues to evolve, grey zones
that blur the line between human and machine
authorship will emerge — areas that policy
makers may have to begin considering now, rather
than when these applications are commercially
available to the public. For example, how do
economic or moral rights fare in the context

of collaborative BCI ideation and creation?

Should thoughts, emotions or ideas visualized

or expressed by intermediary technologies,
including generative Al, receive protection? In
some cases, depending on the composition and
output, it may be difficult to discern copyrightable
expression. These are interesting questions as BCIs
and generative Al devices become embedded in
certain aspects of our lives, challenging questions
about authorship and human creativity.

9  See hitps://ars.electronica.art/futurelab/en/projects-future-ink/;
https://ars.electronica.art/futurelab/en/projects-life-ink/.
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Is This Different from
Generative Al Analysis?

Until now, the human-machine authorship
debate (generative Al and copyright) has
focused on a very specific set of generative Al
systems trained on massive amounts of pre-
existing cultural and scientific works (often
without rightsholders’ permission). The end-
user prompts some instructions, and the
program “synthesizes” new expressions from the
existing underlying works (Lucchi 2025, 13).

In many cases, outside of providing prompts,
there may be little human input, involvement,
control, authorship or authorial expression
attributed to generative Al outputs. Users may
choose to edit and change these direct outputs,
but ultimately, given that some Al generative
works are almost indistinguishable from human-
authored works, they may superficially pass for
works that could receive copyright protection
even if the generative AI user has not intervened.
However, as Carys J. Craig (2022, 22) reminds

us, “whether or not the Al is generating outputs
that are facially equivalent to human-authored
works, the Al lacks the intentionality, creative
agency, and understanding necessary to engage in
authorship as a relational and communicative act.”

Unlike generative AL, which currently relies heavily
on pre-existing content that is synthesized, active
BCIs can translate brain activity into original
images, words and music. In many active BCI
applications, there is decidedly a different level

of human involvement, control and authorship
than with generative Al Individuals using active
applications are deliberate about their engagement
with the output. With passive BClIs it is less clear,
because skill and judgment would not be present;
however, given the right level of human intervention
— such as the editing of generative Al outputs —
these works may also, at some point, qualify.

The nexus of copyright and generative Al has been
top of mind for policy makers around the world.
The United States Copyright Office produced a
report addressing the copyrightability of generative
Al-assisted works, highlighting the crux of human
control of expression and creativity as central
factors. The guidance concluded that “in many
circumstances these outputs will be copyrightable
in whole or in part — where Al is used as a tool,
and where a human has been able to determine
the expressive elements they contain. Prompts

alone, however, at this stage are unlikely to satisfy
those requirements” (United States Copyright Office
2025, 41). In 2025, the European Parliament’s JURI
Committee commissioned a comprehensive study
titled Generative AI and Copyright: Training, Creation,
Regulation. In this study, it was determined that

the “core concepts such as authorship, originality,
and the expression of ideas all presuppose a human
agent making creative choices. This means that
without a human author, there is no ‘expression’

in the legal sense — no transformation of ideas

into protectable form” (Lucchi 2025, 93). Both
documents underlined the human intention and
meaningful human input or expressive element
required to satisfy the authorship requirement.

What Is Canada’s Take?

On the topic of Al, Canada was the first to unveil

its Al strategy in 2017, focusing on building a

strong Canadian Al ecosystem. However, Canada’s
approach to Al governance has been described as
“highly fragmentary” and not a nationally unified
one (Attard-Frost, Brandusescu and Lyons 2024, 11).
Despite renewed efforts to engage in an Al strategy,
some have expressed concerns that recent activities
may fall short of a comprehensive approach (Lau
2025). On September 26, 2025, the new minister of
Al and digital innovation launched an Al Strategy
Task Force and a 30-day public consultation.”® This
followed Bill C-27, introduced in 2022, with the aim
of reforming private sector data protection laws
(Consumer Privacy Protection Act), the creation of a
tribunal to support this (Personal Information and
Data Protection Tribunal Act), governance of general
and high-impact AI systems, and the use of data
within AI systems (Artificial Intelligence and Data
Act) (AIDA)." AIDA, rooted in a risk-based approach
to anticipate and address harms pre-emptively, was
met with widespread criticism and lacked adequate
stakeholder consultation or engagement (Scassa
2022, 2023; Clement 2023). Although there are no
plans to revive AIDA after it died when Parliament
was prorogued in January 2025, it remains unclear
how the government intends to re-engage on
regulating Al systems (McLauchlan 2025).

10 See Innovation, Science and Economic Development Canada (ISED)
(2025b); see also https://ised-isde.canada.ca/site/ised/en/public-

consultations/help-define-next-chapter-canadas-aileadership.

11 Bill C-27, An Act to enact the Consumer Privacy Protection Act, the
Personal Information and Data Protection Tribunal Act and the Artificial
Intelligence and Data Act and to make consequential and related
amendments to other Acts, 1st Sess, 44th Parl, 2022.
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In relation to copyright, in 2023 the government
held a public consultation on generative Al and
copyright.” The consultation paper stated that

the government was considering whether the
Copyright Act was “suited to address questions of
authorship and ownership of Al-generated works”
and that, even if it were suited, additional clarity
would be helpful “to create more certainty in the
marketplace” (ISED 2023, 12). The consultation
period closed on January 15, 2024, and the “what
we heard” consultation report was released a
year later (ISED 2025a); as of December 2025,
additional clarification had not been issued.

Given the government’s current approach to various
aspects of Al governance, it seems unlikely that

the copyright implications of frontier technologies
such as BCIs will be on its agenda in the near
future. While IP is only one consideration — and

a decidedly contentious one, given international
norms and harmonization — there are other more
pressing governance and policy considerations,
such as human rights, privacy® and so forth.

The current principles-based approach provides
flexibility in governance; however, providing
clarity in the form of forward-looking guidance,
multidisciplinary research and non-binding points
of view could go a long way in supporting certainty
and understanding the interdependencies.

Options for Consideration

On the one hand, given the speed with which
technology advances and the concerns about
stifling innovation, the desire and pressure to be
cautious regarding regulation is understandable.
On the other hand, inaction or passivity can
contribute to an environment of uncertainty that
may itself impact the development and adoption of
frontier technologies. BCIs are merely one example
illustrating the challenges that policy makers may
confront as technologies converge, as they have

12 See https://ised-isde.canada.ca/site/strategic-policy-sector/en/
marketplace-framework-policy/consultation-copyright-age-generative-
artificial-intelligence.

13 Interestingly, although not directly related to copyright law, on
February 10, 2026, the Office of the Privacy Commissioner of Canada
issued an Interpretation Bulletin adding neural data to the list of sensitive
personal information requiring a higher degree of protection — signalling
that some aspects of neurotechnology are actively on the radar. See
Office of the Privacy Commissioner of Canada (2026).
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triggered a host of questions related to ethics,
privacy, human rights and consumer protection —
not just copyright and the possibility of protecting
outputs (Alegre and Shull 2024; Berrick 2022).

Supporting the level of innovation that Canada
wants to encourage requires a shift from its
current approach to one that is active and open
to innovation, experimentation and iteration.

In this context, the “shift” does not mean to
imply that additional or rapid regulation is
required to promote innovation. In fact, it is the
opposite: the value proposition here is merely to
openly and collaboratively, with a broad group
of stakeholders, examine the boundaries of
existing regulatory ecosystems and implications
as technologies are being developed — in
anticipation of them entering the marketplace.

Planned carefully — unlike the experience with
AIDA (Scassa 2023; Clement 2023) — agile and
anticipatory governance! could offer a receptive
ecosystem for innovation and technology

to flourish, while creating space that places
participatory collaboration and design with key
stakeholders at the centre of the process. Agile
governance can aim to “reduc[e] regulatory
uncertainties, enabl[e] experimentation, and
[foster] collaboration between policymakers and
innovators” (Winickoff and King 2025, paragraph 3).
In the context of this policy brief, the author would
like to underscore that it is not only innovators
who should be a part of this process, but also all the
stakeholders of the entire innovation ecosystem,
which include technology creators, individuals
who use the technologies and individuals who are
impacted by them. Importantly, this ecosystem
includes members of academia and civil society.

Policy makers should be encouraged to engage in
multidisciplinary and strategic intelligence tools
such as horizon scanning, foresight, and technology
impact assessments to handle these complex
questions (Organisation for Economic Co-operation
and Development [OECD] 2024). In addition to these
strategic intelligence tools, policy makers could
consider creating multidisciplinary regulatory
sandboxes and experiment with model laws,
guidance and tools that incorporate participation
and engagement from expert researchers and

the private sector. These activities could include

14 See Winickoff and King (2025); see also www.oecd.org/en/topics/
anticipatory-governance.html.
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participants from across the government, including
regulators in the areas of, for example, consumer
protection and privacy, and policy makers

across different departments. There is a need

for participatory engagement not only to fully
understand technologies and their capabilities,

but also to flag the ethical and social risks they
pose — as they are being designed, prior to being
deployed (Winickoff and King 2025; OECD 2024).

Recommendations and
Conclusion

The rapid advance of BCI technologies and the
potential they have to disrupt conventional
copyright paradigms suggest that policy
makers will need to tackle questions that are
far-reaching with more nuance, foresight and
agility. Canada will require institutional and
procedural shifts that align departmental goals
to embrace uncertainty and experimentation
and encourage participatory engagement with
a broad spectrum of stakeholders in order to
create the structure and framework necessary
to anticipate regulating frontier technologies.

In 2024, the OECD published its Framework

for Anticipatory Governance of Emerging
Technologies, which outlines five interdependent
elements and tools with which policy

makers can address the challenges related to
emerging technology (OECD 2024, 11-12).

Specifically, the OECD notes that its framework
“places anticipation at the centre of emerging
technology governance. The common drivers
[noted in the OECD report] — and experiences
with, for example, Al, neurotechnology and
genetic engineering — point to the need to take
on new kinds of forward looking approaches to
emerging technology governance. What might

be called, ‘Anticipatory technology governance’
encourages a shift in how we imagine the
challenge of governance from the management of
technological risks to ‘getting ahead’ of technology
developments (Guston, 2013)” (ibid., 10).

One of many manifestations could resemble a
centralized frontier technology policy observatory
or multidisciplinary group, leveraging capacities
that include Policy Horizons, Canada’s centre for

excellence in foresight'> — which, as a sidebar,
flagged the risks related to AI and neurotechnology
in its 2025 foresight report on Al (Policy Horizons
Canada 2025, 61-63) — and members from the
federal departments, in addition to private sector
and academic experts in technology, ethics, law,
humanities, engineering and other areas, to

work together in an experimental approach.

In all, Canada has the knowledge, capacity
and resources to make this work — all it needs
is the foresight and the will to implement
systems-level alignment and change.
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