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Abstract: The unprecedented development of generative artificial intelligence (GenAl) has fundamentally
transformed the global intellectual property (IP) landscape. Unlike previous technological innovations, mod-
ern large language models (LLMs) and multimodal Al systems are capable of autonomously generating liter-
ary works, software code, music, images, inventions and commercially valuable information that increasingly
resemble products of human creativity. These developments challenge traditional concepts of authorship, in-
ventorship, ownership and confidentiality, requiring legislators and courts to reconsider long-established legal
doctrines. This article examines the evolving relationship between artificial intelligence and intellectual prop-
erty rights through a comparative legal analysis of copyright, patent law and trade secret protection. Particular
attention is devoted to the regulatory approaches adopted by the European Union, the United States, the United
Kingdom, China, Japan and Singapore. The research evaluates recent legislative initiatives, judicial decisions
and policy documents adopted between 2024 and 2026, including the implementation of the European Union
Al Act, developments within the World Intellectual Property Organization (WIPO), the OECD and leading
national intellectual property offices. The paper argues that contemporary intellectual property systems are
experiencing a transition from human-centred protection towards hybrid governance models that increasingly
recognize the role of Al-assisted creativity while preserving human responsibility. The article proposes a bal-
anced regulatory framework that distinguishes between Al-generated and Al-assisted outputs, strengthens
transparency obligations concerning training data, enhances protection of confidential business information
and promotes international harmonization of intellectual property rules in the era of generative Al.

Keywords: artificial intelligence; intellectual property; copyright; patent law; trade secrets; generative Al;
comparative law; WIPO; Al governance; legaltech

1. Introduction

Artificial intelligence has become one of the most disruptive technological developments of
the twenty-first century. While earlier generations of Al primarily assisted human decision-making
through prediction and data analysis, the emergence of generative artificial intelligence has funda-
mentally altered the relationship between technology and creativity. Systems such as GPT-4o,
Claude, Gemini, Midjourney, Stable Diffusion and numerous open-source foundation models are
now capable of independently producing text, images, software code, scientific hypotheses and
technical solutions with minimal human intervention.

The speed of technological development has significantly exceeded the pace of legal adapta-
tion. Intellectual property law traditionally designed to protect human creativity and innovation is
now confronted with questions that were largely theoretical only a few years ago. Who owns Al-
generated content? Can an artificial intelligence system be recognized as an inventor? Does training
a model on copyrighted works constitute copyright infringement? How should confidential com-
mercial information be protected when employees increasingly rely on public generative Al sys-
tems?

These questions are central issues before courts, legislators and international organizations
worldwide.

This study employs comparative legal analysis as the principal research method. The research
compares copyright, patent and trade secret regulation across the European Union, the United
States, the United Kingdom, China, Japan and Singapore. The analysis is based on international

Trend. Intellect. Prop. Res. 2026, 4(3), 27-33. httsps://doi.org/10.69971/tipr.4.3.2026.138

https://iprtrends.com



https://iprtrends.com/
mailto:begaimkaibyldaeva@gmail.com
mailto:annapolin@gmail.com
https://doi.org/10.69971/tipr.4.3.2026.138
http://creativecommons.org/licenses/by/4.0

Trends in Intellectual Property Research 2026, 4(3) 28

treaties, national legislation, judicial decisions, policy documents and reports published by WIPO, OECD, Stanford HAI and na-
tional intellectual property offices between 2024 and 2026.

According to the World Intellectual Property Organization (WIPO), artificial intelligence has become one of the fastest-grow-
ing technological fields in intellectual property, with patent applications related to Al increasing dramatically over the past decade
and continuing to expand across multiple industrial sectors. The commercialization of foundation models has accelerated investment
in Al technologies, creating entirely new categories of intellectual assets and legal disputes.!

The Stanford Al Index Report 2025 similarly demonstrates that private investment in generative Al exceeded previous records,
while enterprise adoption of Al technologies expanded rapidly across legal services, healthcare, finance, education and manufac-
turing. Large language models are increasingly integrated into commercial workflows, making intellectual property governance not
merely a legal issue but an essential component of economic policy and innovation strategy.>

These developments occur against a broader transformation of the digital economy. According to the OECD Digital Govern-
ment Outlook 2026, artificial intelligence is already used in governmental processes in almost all OECD member states, illustrating
the growing reliance on Al in both public administration and regulatory enforcement.> Consequently, governments are no longer
regulating hypothetical future technologies but responding to systems that are already deeply embedded within administrative, ju-
dicial and commercial processes.

Generative Al differs from previous digital technologies because it simultaneously functions as:

1) acreator of new expressive works;

2) aconsumer of enormous quantities of existing intellectual property during model training;
3) an analytical instrument capable of extracting commercially valuable information;

4) an innovation tool assisting scientific and technological development.

This multidimensional character creates legal uncertainty across virtually every branch of intellectual property law.

Copyright law struggles with determining whether Al-generated outputs satisfy originality requirements and whether human
users contribute sufficient creative input to qualify as authors. Patent law confronts the increasingly controversial question of Al
inventorship, illustrated by the internationally discussed DABUS litigation. Trade secret law must address risks arising from em-
ployees uploading confidential business information into publicly available generative Al platforms. Meanwhile, trademark law
faces emerging challenges associated with synthetic branding, voice cloning and Al-generated commercial identities.

Rather than producing isolated legal conflicts, generative Al simultaneously affects the entire architecture of intellectual prop-
erty protection.

The resulting legal fragmentation is particularly visible at the international level.

The European Union has adopted an increasingly regulatory approach, combining copyright reform with comprehensive Al
governance through the AI Act.* The United States continues to rely heavily upon judicial interpretation while gradually developing
administrative guidance through the Copyright Office and USPTO.> China has adopted detailed administrative regulations govern-
ing generative Al services® , whereas Japan has embraced comparatively flexible copyright exceptions designed to facilitate Al
innovation’. Singapore has focused on practical governance frameworks emphasizing responsible deployment rather than extensive
legislative intervention®.

Such divergence creates significant uncertainty for multinational companies operating across jurisdictions, especially where
Al systems are developed in one country, trained on globally accessible datasets, deployed internationally and subsequently generate
outputs protected or unprotected under different national legal regimes.

Accordingly, the central research question addressed in this article is whether existing intellectual property doctrines remain
capable of regulating generative artificial intelligence or whether fundamentally new legal concepts are required.

The article argues that although traditional principles of copyright, patent law and trade secret protection remain relevant, they
require substantial reinterpretation in light of autonomous machine learning systems. Rather than replacing existing intellectual
property frameworks, lawmakers should develop coordinated international governance mechanisms distinguishing Al-assisted hu-
man creativity from fully autonomous Al-generated outputs while preserving incentives for innovation, legal certainty and public
trust.

2. The Global Expansion of Generative Artificial Intelligence and its Impact on Intellectual Property
2.1 Generative Al as a New Object of Legal Regulation

The rapid commercialization of generative artificial intelligence represents one of the most significant technological shifts
since the emergence of the Internet. Unlike previous digital technologies that primarily facilitated information processing and com-

munication, generative Al systems actively participate in the creation of intellectual outputs traditionally associated with human
creativity. This transition fundamentally changes the role of intellectual property law, shifting its focus from the protection of purely

https://www.wipo.int/web-publications/world-intellectual-property-report-2026/en/index.html?utm_source
https://hai.stanford.edu/ai-index/2026-ai-index-report?utm source
https://www.oecd.org/en/publications/2026/02/oecd-ai-observatory-index 8f5fa0f2.html?utm source
https://eur-lex.europa.eu/eli/reg/2024/1689/0j

https://www.uspto.gov/initiatives/artificial-intelligence

https://www.sciencedirect.com/science/article/abs/pii/S0267364924000529
https://britishprogress.org/briefings/copyright-ai-the-case-for-a-pro-growth-approach
https://www.imda.gov.sg/resources/press-releases-factsheets-and-speeches/press-releases/2026/new-model-ai-governance-framework-for-
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human-generated works toward regulating increasingly complex interactions between human creators and autonomous computa-
tional systems.

The commercial scale of this transformation is unprecedented. According to the Stanford Al Index Report 2026, organizational
adoption of generative Al reached 88% worldwide, while nearly 53% of the global population had used generative Al tools within
only three years of their public introduction. Moreover, private Al investment in the United States alone reached USD 285.9 billion
in 2025, compared with USD 12.4 billion in China in terms of private investment, although Chinese state-supported investments
remain substantially higher than official private-sector figures suggest.

These figures illustrate that generative Al has evolved from an experimental research technology into an essential component
of global economic infrastructure. Unlike earlier software innovations, foundation models simultaneously influence creative indus-
tries, scientific research, healthcare, education, financial services, manufacturing and legal practice.

Consequently, intellectual property law is increasingly required to regulate not only technological innovation but also machine-
generated creativity itself.

An equally important indicator of technological maturity is the dramatic reduction in the cost of developing and deploying
advanced Al systems. Stanford researchers observe that inference costs continue to decline rapidly while model capabilities improve
across reasoning, multimodal understanding and autonomous task execution. As a result, access to sophisticated Al systems is no
longer limited to large technology corporations but increasingly extends to universities, startups, legal professionals and individual
creators.

This widespread accessibility substantially increases the number of potential intellectual property disputes. Every Al-generated
image, computer program, scientific abstract or musical composition potentially raises questions concerning ownership, originality,
infringement and licensing.

Unlike previous technological revolutions, generative Al simultaneously operates at three legally significant stages.

First, Al systems are trained using enormous quantities of copyrighted works, software repositories, photographs, academic
publications and other protected materials. The legality of this training process remains one of the most controversial questions
currently before courts in multiple jurisdictions.

Second, Al systems generate entirely new outputs whose legal status remains uncertain. Some jurisdictions continue to require
exclusively human authorship, whereas others increasingly recognize varying degrees of Al-assisted creativity.

Third, Al systems increasingly participate directly in commercial innovation processes by assisting scientific discovery, engi-
neering design and pharmaceutical research, thereby raising entirely new questions concerning inventorship, patentability and own-
ership of technological solutions.

This transformation demonstrates that generative Al is no longer merely another digital technology but constitutes a new
category of innovation capable of interacting simultaneously with every major branch of intellectual property law.

The comparative analysis demonstrates that current regulatory fragmentation represents not merely a transitional phase but
reflects fundamentally different legal philosophies regarding technological innovation. European regulation seeks to minimise legal
risks before technological deployment, whereas the American model allows innovation to develop first and resolves disputes retro-
spectively through litigation. Asian jurisdictions increasingly favors adaptive governance capable of supporting industrial compet-
itiveness while maintaining regulatory oversight.

From the perspective of international intellectual property law, neither approach appears entirely satisfactory. Excessively
restrictive regulation risks slowing technological development and reducing international competitiveness. Conversely, excessive
reliance upon post hoc judicial interpretation creates legal uncertainty for innovators, investors and creators.

Accordingly, future international harmonization should not pursue complete legislative uniformity but rather establish com-
mon minimum principles concerning transparency of training datasets, attribution of Al-assisted creativity, protection of confiden-
tial commercial information and allocation of liability between developers, deployers and users of generative Al systems.

3. Copyright and Generative Artificial Intelligence: Comparative Legal Analysis

Copyright has become the first and arguably the most affected branch of intellectual property law following the rapid devel-
opment of generative artificial intelligence. Unlike patents or trademarks, copyright protects the very works that are commonly used
to train large language models (LLMs). As a result, generative Al challenges two fundamental principles of copyright law: human
authorship and the lawful use of protected works during Al training.

The traditional copyright framework has always been based on the assumption that creative works originate from human
intellectual activity. However, modern Al systems are capable of generating texts, images, music and software that often resemble
human-created works. This raises a fundamental legal question: should copyright protection extend to Al-generated content, and if
so, under what conditions?

Different jurisdictions provide different answers.

In the United States, copyright protection continues to require human authorship. The U.S. Copyright Office has clarified that
works generated entirely by artificial intelligence are not eligible for copyright protection, whereas works reflecting sufficient human
creative control may qualify for protection.” This position was confirmed in Thaler v Perlmutter, where the court refused copyright
registration for an image created autonomously by an Al system. !°

The United Kingdom adopts a more flexible approach. Section 9(3) of the Copyright, Designs and Patents Act 1988 recognizes
copyright in certain computer-generated works by attributing authorship to the person who undertook the arrangements necessary

K https://www.copyright.gov/ai/

https://www.hklaw.com/en/insights/publications/2026/03/the-final-word-supreme-court-refuses-to-hear-case-on-ai-authorship
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for their creation.!' Although this provision predates modern generative Al, it remains one of the few legislative examples directly
addressing computer-generated works.

Within the European Union, copyright protection is based on the originality standard developed by the Court of Justice of the
European Union. According to Infopaq, a protected work must constitute the author's own intellectual creation, implying a sufficient
degree of human creativity.!> Consequently, fully autonomous Al-generated works currently fall outside traditional copyright pro-
tection, while Al-assisted works may qualify where meaningful human creative contribution exists.

An equally important legal issue concerns the use of copyrighted materials during Al model training. Foundation models
require enormous datasets consisting of books, articles, software repositories, images and other protected works. Rights holders
argue that using these materials without authorization infringes copyright, whereas Al developers maintain that model training
constitutes computational analysis rather than reproduction of protected expression.

This disagreement has already resulted in landmark litigation. In The New York Times v OpenAl, the claimant alleges that
copyrighted journalistic content was unlawfully used for Al training and that Al systems can reproduce protected materials.'* Sim-
ilarly, Getty Images v Stability Al concerns the alleged unauthorized use of millions of copyrighted photographs for training image-
generation models.'* These cases may significantly influence the future legal framework governing Al training datasets.

The comparative analysis demonstrates that current copyright law is increasingly shifting from protecting individual works
towards regulating the entire Al lifecycle from access to training data to ownership of Al-generated outputs. In the author's view,
future copyright reform should distinguish between Al-generated and Al-assisted works, recognizing substantial human creative
contribution while introducing greater transparency regarding the datasets used for training foundation models.

4. Patent Law and AI-Generated Inventions

Artificial intelligence has transformed not only creative industries but also the process of scientific and technological innova-
tion. Modern Al systems are increasingly capable of generating technical solutions, optimizing engineering designs, identifying new
pharmaceutical compounds and assisting in research and development. These developments challenge one of the fundamental prin-
ciples of patent law: who should be recognized as the inventor when an invention is created with the assistance of artificial intelli-
gence?

Unlike copyright, where the primary issue concerns authorship, patent law focuses on inventorship and the legal ownership of
technological innovations. Existing patent systems were developed on the assumption that inventions originate from human intel-
lectual activity. Consequently, most national patent laws continue to require that an inventor be a natural person.

The most influential case addressing this issue is the DABUS litigation. Dr. Stephen Thaler filed patent applications in multiple
jurisdictions identifying the artificial intelligence system DABUS (Device for the Autonomous Bootstrapping of Unified Sentience)
as the sole inventor. Patent offices in the United States, the European Patent Office (EPO) and the United Kingdom rejected the
applications, concluding that only natural persons may be recognized as inventors under existing patent legislation. '3

The UK Supreme Court confirmed this approach in Thaler v Comptroller-General of Patents, holding that the Patents Act 1977
does not permit Al systems to be named as inventors. '®

An exception initially emerged in South Africa, where a patent listing DABUS as the inventor was granted in 2021. However,
the decision resulted from a formal examination process rather than substantive judicial consideration and therefore has limited
precedential value.!”

Despite the rejection of Al inventorship, patent office’s increasingly recognize the role of Al as a research and development
tool. In 2024, the United States Patent and Trademark Office (USPTO) issued guidance confirming that inventions developed with
Al assistance may remain patentable provided that a human makes a significant contribution to the inventive concept. This approach
reflects a growing consensus that Al should be regarded as an advanced instrument supporting human inventors rather than replacing
them.

The European Patent Office has adopted a similar position. Although Al cannot currently be designated as an inventor, the
EPO recognizes that Al-assisted inventions may satisfy the requirements of novelty, inventive step and industrial applicability where
the human inventor retains meaningful control over the inventive process. '8

A different regulatory trend is emerging in China, where government policy strongly encourages Al-driven innovation while
maintaining the traditional requirement of human inventorship. Rather than revising inventorship rules, China focuses on facilitating
patent protection for Al-related technologies and supporting domestic innovation through industrial policy.

The comparative analysis demonstrates that there is broad international consensus regarding one principle: artificial intelli-
gence cannot presently acquire legal status as an inventor. Nevertheless, jurisdictions increasingly acknowledge that Al has become
an indispensable component of modern research and innovation.

In the author's view, future patent law should avoid recognizing artificial intelligence as an independent legal inventor. Instead,
legislators should develop clearer criteria for determining human inventive contribution in Al-assisted research. Such an approach

I https://ipcounsel.co.uk/?gad_source=1&gad_campaignid=23753185824&gbraid=0AAAAAD-zh042akByWOM3w4HJHzESpp-
AM&gclid=CjwKCAjwgajSBhBEEiwASicJUyNJ01kI.q91vQpOFBjEqe1QtkjgxDziKSwy3fmbzy3SR-gP7-10FmxoClpwQAvD_BwE

https://www.nytimes.com/2023/12/27/business/media/new-york-times-open-ai-microsoft-lawsuit.html
https:/www.nytimes.com/2023/12/27/business/media/new-york-times-open-ai-microsoft-lawsuit.html
14 https://academic.oup.com/jiplp/advance-article/doi/10.1093/jiplp/jpag074/8721803
https://www.epo.org/en/boards-of-appeal/decisions/j200008¢u |

16 https://supremecourt.uk/cases/uksc-2021-0201
https://spoor.com/dabus-the-rise-of-the-inventive-machines/

18 https://www.sciencedirect.com/org/science/article/pii/S1947959X22000201
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would preserve the fundamental principles of patent law while providing greater legal certainty for innovators using increasingly
autonomous Al systems.

5. Trade Secrets and Confidential Business Information in the Era of Generative Al

Unlike copyright and patent law, trade secret protection does not depend on registration or formal legal recognition. Instead,
it protects commercially valuable information that derives its economic value from remaining confidential. In the era of generative
artificial intelligence, this branch of intellectual property law has acquired renewed importance, as organizations increasingly inte-
grate Al tools into everyday business operations.

Large language models are now routinely used for drafting legal documents, software development, business analytics, con-
tract review and strategic decision-making. While these technologies significantly improve productivity, they also increase the risk
of inadvertent disclosure of confidential information. Employees frequently input sensitive corporate data into publicly available Al
systems without fully understanding how such information may be processed, retained or used for further model improvement.

One of the most widely discussed examples occurred in 2023, when employees of Samsung Electronics uploaded confidential
source code and internal engineering information into ChatGPT while seeking assistance with software development. The incident
prompted Samsung to prohibit the use of public generative Al systems for confidential corporate information and to accelerate the
development of its own internal Al platform.'

Similar restrictions have since been introduced by major multinational companies, including Apple, Amazon, JPMorgan
Chase, Bank of America and Deutsche Bank, reflecting growing concerns regarding data confidentiality and cybersecurity.?’

The legal implications extend beyond accidental disclosure. Unlike traditional software, many public Al systems process user
prompts through cloud-based infrastructure operated by third-party providers. Consequently, organizations may unintentionally
disclose trade secrets to external entities without entering into confidentiality agreements or implementing adequate contractual
safeguards. Such disclosures may undermine the legal requirements necessary for maintaining trade secret protection under national
legislation.

Different jurisdictions address these risks through varying legal mechanisms. The European Union protects confidential busi-
ness information under the Trade Secrets Directive (EU) 2016/943, which requires trade secret holders to implement reasonable
measures to preserve confidentiality.?! Similar principles exist in the United States under the Defend Trade Secrets Act 2016, which
provides civil remedies for the misappropriation of trade secrets while emphasizing the importance of maintaining adequate security
measures. 2

However, existing legal frameworks were developed before the emergence of generative Al and therefore do not directly
address questions concerning Al prompts, foundation models or cloud-based processing of confidential information. Organizations
must therefore supplement legal protection with technical and organizational measures, including internal Al policies, employee
training, contractual restrictions and secure enterprise Al solutions.

From a comparative perspective, trade secret law appears more adaptable to generative Al than copyright or patent law because
its core principles confidentiality, commercial value and reasonable protection remain technologically neutral. Nevertheless, the
practical application of these principles requires reconsideration in light of modern Al systems capable of processing and generating
commercially sensitive information at unprecedented speed and scale.

In the author's view, future legal regulation should combine traditional trade secret protection with mandatory Al governance
policies within organizations. Businesses should not rely solely on statutory protection but should implement comprehensive internal
frameworks governing the use of generative Al, including data classification, employee awareness programmes, contractual safe-
guards and technical controls restricting the disclosure of confidential information. Such an integrated approach would significantly
reduce legal risks while allowing organizations to benefit from Al-driven innovation.

6. Comparative Analysis

The comparative analysis undertaken in this article demonstrates that although copyright, patent law and trade secret protection
pursue different legal objectives, they increasingly face common legal challenges resulting from the rapid development of generative
artificial intelligence. Across all jurisdictions examined, legislators and courts seek to balance two competing interests: encouraging
technological innovation while preserving effective protection of intellectual property rights.

First, no major jurisdiction currently recognizes artificial intelligence as an independent legal author or inventor. Both copy-
right and patent protection continue to rely upon meaningful human intellectual contribution as the primary basis for legal protection.
While Al increasingly assists creative and inventive activities, legal systems remain firmly grounded in the principle that intellectual
property rights ultimately belong to human creators and inventors.

Moreover, the legality of using copyrighted materials for Al training remains one of the most controversial issues in contem-
porary intellectual property law. Ongoing litigation in the United States and Europe demonstrates that existing copyright rules were
not designed to regulate large-scale machine learning and continue to evolve through judicial interpretation and legislative initia-
tives.

Furthermore, the growing integration of generative Al into business activities has significantly increased the practical im-
portance of trade secret protection. Unlike copyright and patent law, trade secret regulation has proven comparatively adaptable to

https://authentech.ai/shadow-ai/samsung-chatgpt-incident/

20 https://www.dlapiperdataprotection.com/?t=law&c=US

https://www.wipo.int/wipolex/en/legislation/details/16435
n https://link.springer.com/article/10.1007/s40319-023-01310-1
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technological change. Nevertheless, organizations increasingly recognize that legal protection alone is insufficient without effective
internal governance, employee awareness and appropriate technical safeguards.

Overall, the comparative analysis indicates that contemporary intellectual property law is undergoing gradual adaptation rather
than fundamental transformation. Existing legal doctrines remain applicable, but their interpretation must evolve to address new
technological realities created by increasingly autonomous Al systems.

7. Conclusions

Generative artificial intelligence is reshaping the traditional relationship between innovation, creativity and intellectual prop-
erty. As demonstrated throughout this article, copyright, patent law and trade secret protection each encounter distinct legal chal-
lenges arising from the increasing use of Al in creative, scientific and commercial activities. The comparative analysis of the Euro-
pean Union, the United States, the United Kingdom, China, Japan and Singapore reveals that, despite differences in regulatory
approaches, there is broad consensus regarding several fundamental principles. Human intellectual contribution remains the corner-
stone of copyright and patent protection, while effective protection of confidential business information increasingly depends upon
combining legal mechanisms with organizational governance and responsible use of artificial intelligence. At the same time, signif-
icant legal uncertainty remains. Questions concerning Al-generated works, the use of copyrighted materials for model training, Al-
assisted inventions and protection of commercially sensitive information continue to develop through legislation, judicial practice
and regulatory guidance. As generative Al technologies evolve, intellectual property law will inevitably continue to adapt.

In the author's view, the future development of intellectual property law should focus not on replacing traditional legal concepts
but on ensuring their consistent application within an Al-driven environment. Achieving an appropriate balance between techno-
logical innovation and the protection of intellectual property rights will remain one of the central legal challenges of the coming
decade. Ultimately, artificial intelligence should be viewed not as a substitute for human creativity but as a transformative techno-
logical instrument that requires carefully balanced legal regulation. A flexible and internationally coordinated approach will be
essential to promote innovation while safeguarding the legitimate interests of creators, inventors and businesses in the digital econ-
omy.
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