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Abstract

This study presents a comprehensive scientometric analysis of the scholarly dis-
course on artificial intelligence and intellectual property law between 2013 and
2023. Drawing on metadata from Scopus, the research employs advanced biblio-
metric tools to map trends, publication patterns, and thematic clusters in the field.
Our results reveal a dramatic surge in academic output post-2019, showing an ac-
celerated scholarly interest, especially in light of generative Al’s emergence. The
CiteSpace-based analysis identifies three dominant research clusters: (1) Al and
Copyright Law, focusing on authorship, originality, and text/data mining; (2) Al
and Digital Rights, exploring identity, privacy, and ethical dilemmas; and (3) Al and
Patent Law addressing inventorship, patentability, and system reform. Furthermore,
we also expose geographical disparities, with the United States and United King-
dom dominating the field of Al and IP law, alongside severe under-representation
of Global South-affiliated authors within Scopus-indexed, English-language journal
publications. A key finding is that despite growing regulatory responses, such as the
EU AI Act and US Copyright Office guidelines, legal consensus remains elusive. In
sum, the article at hand aims to offer a state-of-the-field mapping of Scopus-indexed
scholarship at the AI-IP interface via consolidating the field’s “visible contours,”
while identifying underexplored thematic and geographic areas for future interdis-

ciplinary inquiry.
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Introduction

Academic research on the trends and effects of artificial intelligence (AI) on law and
especially intellectual property (IP) law has gradually become one of the trendiest
“buzzes” on a global scale. Its relevance has been accelerated by the relatively recent
appearance of generative Al (GenAl) models and applications and its importance was
further exacerbated by the growing tensions surrounding access to training data as
well as geopolitical conflicts related to access to hardware (“chip war”) or training
data “distillation” (the Chinese DeepSeck was accused of training its R1 model on
data collected from, or “distilled” via, OpenAl’s ChatGPT service).

A great bunch of legal concerns could be easily named. These include, first, the
technological nuances of the input phase (the training of Al or machine learning)
and the output phase (the generation of synthetic contents) (Chiou 2020; Schafer et
al. 2015; Mylly 2023; Picht and Thouvenin, 2023; Hugenholtz and Quintais 2021).
Second, substantive and fundamental IP questions are scrutinized and revisited on a
daily basis, like the concept authorship or inventorship; the threshold of originality/
novelty; the scope of rights and their limitations; the expected remuneration for the
use of training data or content generation; and the direct or indirect liability for the
use of Al (Senftleben 2023; Kahveci 2023; Stockton-Brown 2023; Rudzite-Celmina
2023;). Third, procedural issues, like registration, evidencing and jurisdiction were
addressed by numerous commentators (Weber-Wulff et al. 2023; Qiao et al. 2023).
Fourth, the empirical analysis of contractual stipulations has rapidly grown, and led
to the quantitative and qualitative analyses of how end-user license agreements affect
the use of the relevant GenAl models (Chaudhary 2023; Lone and Naaz 2021; Khan
et al. 2021; Erb 2022). Fifth, the review of the social costs of whichever legal solu-
tion is preferred has gained momentum, too (Elkin-Koren 2020). Numerous authors
(Mammen and Richey 2020; Bonadio and Mcdonagh 2020; Kalpokiene and Kal-
pokas 2023) set the existential threat of a pro-Al approach for incumbent human
creators and the overall industry against the potential positive externalities a pro-
Al environment could trigger. Finally, the race to regulate (or occasionally not to
regulate) the development, the use and the effects of (Gen)AI has sparked intensive
debates (Sganga 2023; Li et al. 2023; Zyhrii et al. 2023; Skvortsova et al. 2023; Wach
et al. 2023).

Keeping ourselves up to date in the mass of research outputs, news reports, leg-
islative changes and case law of this field has become burdensome, at best, and a
mission impossible, realistically. Therefore, the need to have a clustered bibliometric
assessment of the main avenues of this field has become urgent. The aim of this paper
is exactly to understand the focal points of recent Al and IP research, to highlight
the internal trends of this field, including the overlaps of academic papers, shared
references (bibliographic coupling), keyword co-occurrence, or country authorship.
Based on this research and analysis, the issues under-researched also seem to be
clearly outlined, which may be important insights for further research.

To study the current state and possible research venues in the future, we propose
two research questions (RQ):

1) What are the current publication trends in the field of AI and IP law?
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2) What are the key themes in the field?

Via addressing these two questions, we position the paper as a state-of-the-field
empirical mapping of scholarly developments at the intersection of Al and intellec-
tual property law. Given the nature of bibliometric studies, our contribution is primar-
ily descriptive, however, we also set forth to consolidate dispersed debates, visualize
their internal organization, and highlight patterns of thematic concentration as well
as the geographic distribution of scholarship. Where doctrinal or policy implications
are discussed, these are analytically distinguished from the underlying scientometric
findings.

Materials and methods

For the present research, we used Elsevier’s Scopus database, one of the compre-
hensive and renowned scientific repositories that stores highly reliable metadata on
both journals and publications (Baas et al. 2020; Zhu and Liu 2020). As IP law and
its connection to Al are highly connected to social sciences, the use of Scopus is also
supported by the fact that its coverage of social sciences-related publications is more
inclusive and broader than other databases, such as the Web of Science (Norris and
Oppenheim, 2007; Demeter 2020).

Data collection

We employed well-established bibliometric methods to collect data on publications
(Donthu et al. 2021). For the data collection, we created a specific search string in
Scopus to include a wide range of research endeavours related to IP law and Al

TITLE-ABS-KEY(“artificial intelligence” OR “AlI” OR “machine learning”
OR “deep learning” OR “neural networks” OR “natural language processing”
OR “NLP” OR “generative AI” OR ‘“generative models” OR “Al originality”
OR “Al-assisted” OR “synthetic data”)AND TITLE-ABS-KEY(“intellectual prop-
erty” OR “IP law” OR “copyright” OR “trademark” OR “patent” OR “trade
secrets” OR “intellectual property rights” OR “IPR” OR ‘“data ownership” OR
“Al-generated content” OR “IP policy” OR “Al authorship” OR “Al inventor-
ship” OR “‘fair use” OR “licensing” OR “open access” OR “‘creative commons”)
AND PUBYEAR> 2012 AND PUBYEAR <2024 AND (LIMIT-TO (SRCTYPE,‘j”))
AND (LIMIT-TO (PUBSTAGE, “final ")) AND (LIMIT-TO (DOCTYPE, “ar”)) AND
(LIMIT-TO (SUBJAREA, “SOCI")).

As seen in the search string, we employed multiple restrictions to avoid filtering
out papers irrelevant to our research. Firstly, as IP law is not a homogenous field of
legal study (Calboli 2021), we included keywords that directly relate to issues that
emerge in connection to Al. For this, we employed keywords such as “synthetic data”
and “Al-assisted” to cover questions that are concerning the intersection of IP law
issues and artificially generated content (see Offenhuber 2024).

We restricted the framework to an 11-year period between 2013 to 2023. The
reason behind this consideration stems from the fact that we conducted preliminary
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research on literature before 2013 and found that the topic IP law and Al is largely
undiscussed mainly due to the lack of technological developments back then. 2023
was chosen as the last full year available at the time of the writing of the present
article and also because of the fact that journals — primarily in the field of social sci-
ences — publishing papers in this subject tend to follow slower procedures which may
result in delays in publications (Bjork and Solomon 2013). Similarly to other biblio-
metric research, we limited the scope to articles as these article types are less prone to
publication bias, are subjected to more rigorous peer reviewing processes in general,
and provide metadata that make them ideal for systematic scientometric analyses as
opposed to review papers and book chapters (Manterola et al. 2013; Grant and Booth
2009; Munn et al. 2018; Levine et al. 2004). Lastly, we limited subject categories to
social sciences as this category best fits our research goals. As a note, we shall also
acknowledge that several conceptual debates relevant to the present analysis predate
the widespread emergence of contemporary artificial intelligence technologies. In
particular, earlier scholarship — some dating back to decades — on computer-gener-
ated works addressed questions of authorship, originality, and legal attribution (see
Samuelson 1986; Hart 1988; Miller 1993; Glasser 2001) that closely parallel issues
now discussed in the context of Al-generated content (for a very early analysis, see
Davies 2011). While this set of literature falls outside the temporal scope of the pres-
ent dataset and therefore is not captured by the applied search strategy, it constitutes
an important doctrinal and conceptual precursor to current debates at the intersection
of Al and intellectual property law.

Following the initial retrieval, a manual screening step was applied to exclude 446
records that constituted false positives with respect to the research focus. All authors
jointly screened the abstracts and made the decision on the inclusion and exclusion
together. The exclusions primarily concerned publications in which references to
“artificial intelligence” or “intellectual property” were used in non-legal, technical, or
metaphorical contexts (e.g. Al discussed purely as an engineering or computational
problem, or “intellectual property” used to denote technological assets or proprietary
tools rather than a legal construct), and which therefore did not substantively engage
with intellectual property law.

Regarding the specific exclusion strategy, despite the specificity of the search
query, a number of false positives were identified that did not examine Al and IP law
jointly at all. These included, for instance, empirical Al case studies that merely men-
tioned intellectual property in passing (such as references to patented sets of data or
software ownership), studies focusing on Al detection or watermarking tools without
any legal analysis, infrastructure- or hardware-oriented research (e.g. system design
or optimization), or applied Al research in domains where IP (in general terms, not
specifically IP law) was referenced only tangentially and without doctrinal or regula-
tory discussion. Including such records would have introduced thematic noise and
distorted the subsequent keyword co-occurrence and clustering analyses by inflat-
ing connections unrelated to legal doctrine or regulation. The exclusion process was
applied conservatively, with borderline cases retained, to preserve analytical validity
while minimizing the risk of over-filtering relevant legal scholarship. (Fig. 1)
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Fig. 1 Data collection procedure
Data analysis

We employed a multi-methodical review to analyze the data collected. For the
descriptive bibliometric examination, we conducted publication count and citation
analyses (RQ1) (Donthu et al. 2021; Meho 2007; Christian et al. 2022). With regard
to RQ1, following Christian et al.’s (2022) and Lendvai’s (2025) research on publish-
ing practices related to legal issues, we were interested in the localization of knowl-
edge produced from a geographical standpoint. To investigate this, we employed
VOSviewer (Van Eck and Waltman 2017) to a country-based co-authorship network.
In order to produce comprehensive results, we ignored papers with more than 25
authors, however, we did not limit the number of documents per author or country.
Following similar research endeavors on scientometric reviews related to highly
novel issues such as new media phenomena or disinformation (Cataldo et al. 2022;
Lendvai 2025; Tataru et al. 2024), and to enrich the rather rudimentary research field
of systematic reviews in the field of law (see Gupta et al. 2023), we conducted a
topical analysis with CiteSpace (version 6.4.R2 Advanced), a software widely used
in bibliometric analyses (Ding and Yang 2022) due to its extremely complex and
comprehensive analytical tools and powerful visualizations (Chen 2006). Follow-
ing Cataldo et al. (2022), we specified our analysis in terms of the g-index values
(k=125; in order to prioritize highly referenced nodes and to discover influential
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papers and prevalent keywords) and slice length (1) to cover papers year by year. The
network data is as follows:

e Technical parameters related link pruning and clustering

o Link retaining factor which controls the numbers of links retained, LRF=2.5
o Link per node ratio which defines the number of links per node, L/N=10

o Limitations to the number of backward years, LBY =5

o Threshold for edge weight, e=1.0

e Network data:

o Nodes (N)=682

o Links/edges (E)=1956

o Density=0.0084

o Explanation: Our network contains 682 nodes and 1,956 links, with a very
low density (0.0084), meaning it’s a sparse network, which is typical for such
networks.

o Largest connected component, n=1, CC=413 (~61) meaning that the larg-
est connected component — as in, the largest cluster of linked papers, contains
413 Ns making up 60% of the entire network.

o Modularity, Q=0.8957 which underlines that our network has a very well-
separated clustering structure with distinct, identifiable clusters and topics

o Weighted Mean Silhouette, S=0.9753, which means that our network
resulted in a very high silhouette score, showing excellent internal consis-
tency within clusters.

o Harmonic Mean, Q, S=0.9338- The Q, S combines the aforementioned Q
and S into one index; our value suggests that the network has both strong
modularity and high cluster quality which is an excellent result for analysis.

With regard to clusters, we used CiteSpace’s indicators (Chen 2006):

e Coverage: the number of members from the cluster that are cited by the article
in question.

o GCS (Global Citation Score): The total number of times the article has been cited
across Scopus.

e LCS (Local Citation Score): The number of times the article has been cited within
the dataset we built.

e Citing articles: The number of articles within our dataset that cite the respective

paper (Fig. 2).

All visualizations are the works of the authors. If not indicated otherwise, we used
Python’s matplotlib package to visualize data (Hunter 2007).
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Fig. 2 Clusterized keyword network by degree of Al and IP law research. Each colored cluster repre-
sents a different set of research topic. For a detailed summary see Appendix 1

Results

The number of academic publications related to Al and IP law has shown a clear
upward trend, especially after 2019. In 2013, only 2 publications were recorded, fol-
lowed by a modest increase to 3 in 2014. The count remained relatively low and
stable until 2017, fluctuating between 1 and 3 annually. However, from 2018 (n=9)
onward, the field experienced noticeable growth, culminating in a peak of 100
publications in 2023. The results of a linear regression analysis support this trend
(R’=0.73, p=0.00079 ***). The mean publication/year was 24 during the examined
period (sd=31.41, min=1, 25%=2, med=9, 75%=39, max=100) and publications
are heavily concentrated in most recent years (Gini=0.62). (Fig. 3)

The citation distribution between 2013 and 2023 reveals substantial variation in
impact across publication years. Early years such as 2015 and 2017 show high aver-
age citation counts (2017=19), though these are based on just one or two papers,
indicating possible outlier effects. 2014, despite only having three publications, had
a mean citation count of 12, suggesting those few studies gained moderate visibility.
Conversely, more recent years like 2022 and 2023 exhibit lower median and mean
citation values, which is expected due to their recency and shorter citation window.
2021 stands out with both a high number of publications and relatively high cita-
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tion dispersion. The standard deviation values indicate that some years (like 2020,
sd=75.75) had widely varying citation counts, pointing to a few standout publica-
tions skewing the average. The citation behavior confirms a common bibliometric
trend: older publications have had more time to accumulate citations, while newer
ones are still in the early stages of visibility (Higham et al. 2017). (Fig. 4)

Finally, we examined internationalization via a country-based co-authorship anal-
ysis using VOSviewer. Our network consists of 38 countries (items), organized into
8 clusters, with 73 co-authorship links and a total link strength of 86, indicating mod-
erate but concentrated collaboration activity with an extreme Euro- and US-centric
focus.

The United Kingdom (cluster 5, links =19, total link strength=29, documents=33)
emerges as one of the most central and highly connected nodes. The UK serves as a
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“bridge” between multiple clusters including continental Europe, the United States,
and parts of Asia. The United States (cluster 6, links=11, total link strength= 14,
documents=41), although slightly peripheral in placement, maintains strong bilateral
ties — particularly with South Korea, France, and China — and serves as another major
hub of collaboration (see Sasvari and Lendvai 2025). Germany (cluster 4, links=11,
total link strength=16, documents=24) forms a dense subnetwork in collaboration
with Sweden, Czech Republic, and Ukraine. China is also relatively central, with
notable connections to Austria, Singapore, Spain, and Hong Kong. Countries like
Netherlands, Italy, and France help anchor mid-size European clusters, while Aus-
tralia (cluster 7, links=4, total link strength=6, documents=17) stands out as an
isolated but clearly defined node with a few strong ties.

The co-authorship network revealed a noticeable under-representation of Global
South (based on the affiliation of authors). Aside from a marginal appearance of a
handful of African, Latin American, and Asian countries, most countries in these
regions do not appear in the co-authorship network. This pattern is by no means new.
Much rather, it reflects long-standing disparities in visibility and inclusion within
major bibliometric databases, instead of the absence of relevant scholarship per se,
and is consistent with broader structural inequalities in global academic knowledge
production. Still, we must underline once more that this statement only concerns our
specific data stemming from Scopus, thus, a general statement on the exclusion of
Global South scholarship would be an overstatement. (Fig. 5)

Focusing on the core of our paper, the topical analysis, we identified 17 major
clusters (see Fig. 2). However, as Cataldo et al. (2022), the automatic clustering of
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Fig. 5 Country-based co-authorship analysis
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CiteSpace faces limitations in terms of the mentioned automatic denomination of
the different clusters. Furthermore, since we base our research on keywords and not
on the document co-citation analysis (DCA) employed by Cataldo et al. (2022), we
manually checked the prominence of topics based on the degree (number of direct
connections a node (keyword) has to others in the network, indicating how widely a
concept is discussed across different topics), centrality, and sigma values, three well-
established measures in scientometric network analysis.

For example, copyrights had the highest degree in the entire dataset (51), followed
by learning systems (35), artificial intelligence (29), commerce (27), and patents and
inventions (24), signalling that these terms are the most frequently and broadly con-
nected within the field. Our second indicator, centrality, highlights a node’s role as a
bridge between different clusters, i.e., how crucial a concept is in linking otherwise
separate discussions. Again, copyrights ranked highest (0.43), followed by artifi-
cial intelligence (0.28), data ownership (0.21), social media (0.21), and patents and
inventions (0.09). Sigma, a composite indicator of centrality and burstiness, high-
lights topics that are both influential and emerging. Here too, copyrights, artificial
intelligence, data ownership, social media, innovation, and patents and inventions all
returned a sigma value of 1.00. As no significant citation bursts were detected across
the dataset, sigma did not vary between nodes; it is therefore reported for complete-
ness rather than as a discriminating indicator.

Based on this triangulated evaluation, we selected the following three most prom-
inent thematic clusters for deeper analysis: (1) Al and Digital Rights, (2) Al and
Copyright, and (3) Al and Patent Law. Nonetheless, we accentuate that these clusters
should be understood as structurally prominent within the indexed dataset rather than
as definitive indicators of doctrinal centrality across the broader field.

The topic of Al and Copyright emerged as a central cluster due to the unquestion-
able prominence of the term “copyrights”, which ranks first across all three measures.
It also holds the highest degree (51), indicating the largest number of direct connec-
tions to other keywords, suggesting that copyright issues are discussed across a wide
range of subtopics in Al and IP law. Moreover, this cluster also serves as a critical
bridge connecting disparate scholarly discussions, such as authorship, content gen-
eration, text and data mining, and creative industries and has the highest centrality
score (0.43) as mentioned earlier. Our second cluster, Al and Digital Rights was cho-
sen based on the prominence of keywords addressing data governance, expression,
privacy, and identity, core themes in the digital rights framework. The third cluster,
Al and Patent Law, was selected on the basis of the keyword patents and inventions,
which ranks fifth in degree (24), tenth in centrality (0.09), and holds a sigma value of
1. Although this topic has slightly lower centrality than others, its degree suggests it
is a well-established and active field. (Fig. 6 and see Appendix 1: 18-19)

Discussion

The quantitative analysis showed a dramatic increase in publication output after 2019
which highlights that the field of Al and IP law has entered a phase of accelerated
growth, closely aligned with the public and regulatory emergence of generative Al
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This pattern, however, has further implications. Not only does the growth trend dem-
onstrate a rising sense of urgency around the legal implications of Al, but it also sug-
gests a structural transformation in how IP-related legal research is being conducted
and prioritized. Although earlier papers enjoy a citation advantage by virtue of time
(Higham et al. 2017), the emergence of novel highly cited documents (such as several
outliers published in 2023) shows a shifting (citation) dynamic in which more recent
works gain visibility and citation traction faster within the dataset. However, we must
underline that whether such prominence translates into long-term doctrinal “canoni-
cal” status cannot be inferred from citation-based indicators alone. In terms of global
scholarly engagement, the country-based co-authorship analysis reveals a heavily
uneven geographic distribution of research activity. Our findings fully confirm earlier
endeavors pertaining to law-related scientometrics that highlighted the dominance of
the United States and the United Kingdom (Sasvari and Lendvai 2025; Christian et
al. 2022), both in terms of publication volume and network centrality. This pattern
also highlights a lack of an inclusive scholarly landscape where the field of Al and IP
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law remains shaped by Anglo-American legal traditions and institutions. Moreover,
the near-total absence of Global South representation stresses enduring inequalities
in legal knowledge production (Sasvari and Lendvai 2025).

Al and copyright Law

At the beginning of the period under review, machine learning was being understood
and the areas most affected by the technology were being mapped. It soon became
clear that the various arts (Chiou 2020), and music in particular (Koempel 2020),
were the ones most heavily affected by Al. The medical sector is also strongly influ-
enced and using Al as a writing assistant and the recognizability of the resulting texts
is explicitly investigated (Bourré 2023), raising ethical questions as well (Li et al.
2023). The academic literature has explored the possibility and question of whether
the development of a particular Al application gives rise to any copyright or related
rights, even new ones (Varytimidou 2023), for the Al developer or operator. The
question of what the legislator’s role is in this new, challenging environment and the
effects of slow reaction or over-regulation is also on the academic agenda (Sganga
2023).

The other major — and then defining — strand of copyright issues is the distinc-
tion between generative and assisted Al use based on their role in the creative pro-
cess, and the central question of how to judge the resulting outputs from a copyright
point of view (Hugenholtz and Quintais 2021). Fundamental concepts of copyright
such as authorship/ownership (Stockton-Brown 2023), originality and the concept
of the work itself have been re-examined. The literature on authorship has mainly
raised problems in relation to Al-assisted works, asking whether human creativity
can be involved in the act of prompting, and where the creative boundaries lie in
comparison with ideas (Fenwick & Jurcys 2023): How should EU copyright law
handle purely Al-generated works (Trapova 2023)? What will be the impact if the
various generated content is put into the public domain without an author (Esayas
2023)? This latter issue also pertained to how distinguishable human creation is to
Al-generated content. In this regard, a parallel debate shall also be mentioned on
authorship and originality, which is a further strand of the literature that has examined
the risk that outputs generated by large language models may themselves infringe
existing copyrighted works (see Scharrenberg and Sun 2025). Though this line of
research is relatively new and is not present focally in our scientometric analysis, it
has to be accentuated since it focuses on one of the most burning questions in the field
of IP law and Al, namely problems like substantial similarity, Al training polemics,
derivative infringement, and the extent to which generative systems may reproduce
protected expression due to memorisation or training data bias (Zhang et al. 2025;
Gervais et al. 2024; Liu et al. 2024; Sharma et al. 2025; Al-Busaidi et al. 2024,
Nature Editorial 2024, Chesterman 2025; Gaidartzi and Stamatoudi 2025). These
concerns are particularly salient in relation to text-, image-, and video-generating
models, where stylistic imitation or the reappearance of identifiable fragments raises
complex issues of liability allocation between developers, deployers, and users and
— as such — the infringement risks associated with Al-generated outputs complement
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earlier discussions on the protectability of synthetic content by shifting attention to
downstream legal exposure rather than authorship alone.

The input side has also quickly become a prominent concern, in particular the
issue of the use of a copyrighted work or a performance protected by neighboring
rights when operating Al applications. This implies the examination of possible free
uses that differ from one jurisdiction to another, so that the interpretation of the text-
and data-mining exception or the fair use test (Xie and He 2023) has proved to be
a crucial academic task in this context. The issue of the use of various medical data
also arises in the context of opt-out possibilities (McKay et al. 2023). The impact
on authors and other related rights holders is also examined, including the issue of
remuneration for use (Senftleben 2023). The literature also covers the use of Al as a
tool in this process — the identification of works, the possibilities of providing data to
rightholders in the context of rights management (Trappey et al. 2020).

Al and digital rights

In the period under review, an increasingly prominent strand of scholarship has
examined Al-related challenges through the lens of what is often referred to as “digi-
tal rights.” In the context of the present study, digital rights denote legally cognizable
interests that arise at the intersection of intellectual property law, personality and
publicity rights, data governance, and privacy, particularly where Al systems process,
replicate, or simulate human attributes or personal data. In accordance with this, the
body of literature presented in this cluster does not stand apart from IP law but instead
addresses normative and doctrinal constraints that shape the lawful exploitation, con-
trol, and circulation of data, content, and identity in Al-driven environments. Exist-
ing research has approached these issues from ethical, legal (Gromova et al. 2023),
and social perspectives, while increasingly situating them within broader debates on
data-intensive technologies and algorithmic governance (Souza 2018; Chiou 2020;
Xie and He 2023).

A central focus within this cluster concerns the use and management of personal-
ity-related features (see Chesterman 2020). Such features include the likes of image,
voice, facial expressions, and other identifiable human traits induced via Al systems,
including deep learning architectures and large language models. Scholarship in this
area examines how the replication or simulation of such features implicates person-
ality and publicity-type rights, as well as the boundaries of lawful appropriation in
digital environments (Yang and Yu 2022). The concerns outlined in the pertaining
literature are strongly connected to IP-adjacent questions, particularly where pro-
tected expression, identity, or creative labor is reproduced, stylized, or commercial-
ized through Al-generated outputs.

Closely related debates address the interaction between Al technologies and pri-
vacy- and data-protection regimes, which operate as structural limits on the collec-
tion, use, and reuse of data for training and deployment purposes. The literature has
examined how large-scale data practices intersect with individual rights to privacy
and informational self-determination, including compliance challenges arising under
data protection frameworks. Specific attention has been paid to emerging phenomena
such as “ghostbots” (Al systems trained to simulate the identity, voice, or personality
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of deceased or absent individuals) which raise novel questions concerning post-mor-
tem data use, digital identity, and control over personality-linked data in Al-mediated
contexts (Harbinja et al. 2023).

Lastly, concerning individual rights, scholarship presented in this cluster has
also explored the broader societal implications of Al-driven systems for freedom of
expression, access to information, and the diversity of digital environments. Research
has highlighted how algorithmic content moderation, recommender systems, and
generative models shape visibility and information flows on social media platforms,
while simultaneously raising concerns related to misinformation, hallucination, and
transparency (Gorwa et al. 2020; Lewis & Moorkens 2020). Concerns also emerge
in domains such as academic research, medicine, and education, where Al-assisted
practices challenge established norms surrounding authorship, data governance, and
the permissible use of protected materials (McKay et al. 2023; Mills et al. 2023).

Al and patent law

Scholarship on artificial intelligence and patent law has also developed along several
interconnected lines. In this regard, there are three key issues mentioned in the litera-
ture examined.

First, this domain addresses foundational questions of patentability and inventor-
ship in relation to Al-generated inventions. Second, it examines the systemic impli-
cations of Al for core patent law doctrines, including novelty and prior art. Third,
it explores the use of artificial intelligence as a tool within patent and broader IP
systems, both as an aid to administration and as a potential source of new legal risks.

A substantial body of literature focuses on the eligibility of Al-generated inven-
tions for patent protection and the broader impact of Al on the patent system (Rudz-
ite-Celmina 2023; Liberman 2022). From a complementary perspective, scholars
have examined whether Al systems themselves could — or should — be designated as
inventors, the feasibility of introducing sui generis protection for Al-generated inven-
tions (Rudzite-Celmina 2023), and the implications of different inventorship mod-
els (Rinkerman 2023). These debates have been shaped significantly by the ongoing
global “DABUS saga,” which has resulted in a series of high-profile decisions in
jurisdictions including the United States, England and Wales, Germany, Australia,
and before the European Patent Office (see Kim 2025). With varying nuances, these
decisions have generally rejected the registrability of inventions lacking a human
inventor. Parallel scholarship has also raised concerns that Al systems may under-
mine patentability standards by mass-producing prior art, thereby challenging tradi-
tional novelty assessments and prompting proposals to recalibrate existing doctrines
(Yordy 2021).

Beyond these foundational issues, research has expanded to examine Al-related
patenting activity in emerging technological domains. Studies have addressed pat-
ents involving quantum technologies (Kop et al. 2022; Seskir and Willoughby 2023),
blockchain and distributed ledger technologies (Denter 2021; Chaudhary 2023), as
well as biometric profiling and identification systems (Bakir et al. 2023). Related
work has also sought to define and classify key Al technologies, particularly in light
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of empirical studies that analyze patent grants and applications submitted to major
patent offices (Chang 2020).

Finally, a growing strand of literature considers artificial intelligence as a means
of facilitating IP-related processes themselves. Research in this area explores the use
of Al tools to support patent examination, classification, and patentability assessment
(Lizarralde and Contreras, 2022), as well as analogous applications in trademark law,
such as word-embedding approaches to trademark analysis (Shackell and De Vine
2022). Other studies propose deep learning pipelines for automated patent classifi-
cation (Sofean 2021) or examine whether trained machine learning systems can be
conceptualized as protected know-how (Mazzi 2021). At the same time, scholars
have raised concerns about transparency, trade secret protection, and potential patent
infringement arising from self-learning Al systems, including questions of liability
allocation (Mylly 2023; Bohatchuk 2023).

Conclusions, the state of art, and future agenda

To end our paper, the below concluding section synthesizes the findings of the pre-
ceding thematic clusters by situating them within recent doctrinal developments in
copyright and patent law, before turning to regulatory responses concerning Al train-
ing and data use. It then outlines key areas where legal uncertainty persists and where
future research is likely to concentrate.

As it was visible from the summary of the previous clusters, the research on the
overlaps of Al and IP is not only diverse, but it organically develops in light of the
constant technological achievements in the field as well as the changing social needs.
While a growing body of judicial and administrative practice emphasizes the require-
ment of meaningful human involvement for copyright and patent protection, the pro-
tectability of Al-generated outputs remains doctrinally contested across jurisdictions
and fact patterns (Gervais, 2020; Mezei 2020).

This position is clearly reflected in the numerous judicial and administrative deci-
sions concerning the registrability of inventions generated by the DABUS system
developed by Stephen Thaler. In several jurisdictions, including the United States
(Thaler v. Vidal, 43 F.4th 1207 (Fed. Cir. 2022)), Australia (Commissioner of Patents
v. Thaler [2022] FCAFC 62), England and Wales (Thaler v. Comptroller General of
Patents, Trade Marks and Designs [2023] UKSC 49), and before the European Pat-
ent Office (Decisions J 8/20 and J 9/20 of the Legal Board of Appeal, 21 December
2021; EPO Examining Division, 25 November 2024), patent protection was refused
due to the absence of a human inventor. An important deviation emerged in Germany,
where the Federal Supreme Court accepted an amended claim listing both a human
applicant and the Al system as inventors (German Federal Supreme Court, 11 June
2024 — Case No. X ZB 5/22). This decision reopened debate on hybrid human—AI
inventorship models and has prompted significant scholarly criticism (Kim 2025).

In copyright law, a comparable baseline has been reinforced by U.S. appellate case
law and administrative practice, which confirm that at least some degree of human
authorship is required in order to benefit from copyright protection.
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Scholarly attention, in the copyright discourse more broadly, has also increasingly
engaged with issues related to the training phase of Al systems and the lawful use of
protected materials as inputs, alongside continuing debates on Al-generated outputs.
This is a crucial development which is primarily linked to the emergence of genera-
tive Al and its extensive demand for training data, as well as to recent regulatory and
policy initiatives. While output-related questions — such as authorship, infringement,
and compensation for Al-generated works competing with human creations — remain
central, we found that the literature also reflects more and more on the legislative
attention in several jurisdictions intensifying around machine learning, data access,
and transparency obligations. For instance, the European Union, along with countries
such as Japan, Singapore, and the United Kingdom, has taken notable steps toward
establishing flexible yet structured frameworks addressing these concerns.

We must remain critical, however, as none of these regulatory approaches are
without limitations. Within the European Union, two normative instruments are par-
ticularly relevant. First, Directive 2019/790 on copyright and related rights in the
Digital Single Market (CDSM Directive) introduced provisions indirectly affecting
Al, including text- and data-mining exceptions (Articles 3—4), press publishers’ rights
(Article 15), and platform liability for user-uploaded content (Article 17). Although
these rules are relevant for the Al ecosystem — especially the text- and data-mining
exceptions — their scope and practical implications remain contested and normatively
uncertain (Ducato and Strowel 2021; Kretschmer, Margoni and Oru¢ 2024; Mezei
2026), and they may, in some respects, hinder rather than facilitate Al development
(Lucchi 2024). Second, the EU’s regulatory landscape was complemented by Regu-
lation 2024/1689 (the Artificial Intelligence Act). While not designed as an IP instru-
ment, the Al Act contains copyright-relevant transparency obligations in Article 53,
including requirements relating to compliance with text- and data-mining rules and
the disclosure of training data summaries. The interaction between these public-law
obligations and existing private-law copyright frameworks remains complex and
continues to attract scholarly attention (Peukert 2024; Quintais 2025). While these
European regulatory developments do feature prominently in contemporary debates,
they do not yet constitute a distinct thematic cluster within the existing literature
as captured by the present scientometric analysis, mainly because of the novelty of
these initiatives, especially the Al Act, thus, substantiate claims of long-term doc-
trinal consolidation or regulatory stabilization may not be drawn from this analysis
alone. Future scientometric research, however, shall undoubtedly reflect on European
regulation in much more detail with the body of literature growing exponentially.

While the interface between artificial intelligence and intellectual property law is
already governed by existing IP frameworks, the adoption of Al-specific legislative
interventions in this area is far from universally accepted. Apart from certain state-
level initiatives (such as the Californian Generative Artificial Intelligence: Training
Data Transparency Act) and federal-level executive action (most notably the Biden
Administration’s 2023 Executive Order on the Safe, Secure, and Trustworthy Devel-
opment and Use of Artificial Intelligence, which was rescinded shortly after the Sec-
ond Trump Administration assumed office), the United States has not yet developed
a comprehensive or coherent statutory framework specifically addressing the over-
lap between Al and IP law. On the contrary, current normative approaches remain
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fragmented and provide limited ex ante guidance for stakeholders. We can interpret
this as a restrained regulatory posture which may present a broader reluctance to
intervene centrally in the development of Al technologies through binding legisla-
tive instruments. Such an approach is reflected in the registration guidelines of the
U.S. Patent and Trademark Office (2024) and the U.S. Copyright Office (2023), both
of which explicitly recommend maintaining existing registration practices without
introducing Al-specific categories. Under these guidelines, the registration of works
and inventions remains conditional upon the clear identification of a human author
or inventor. This position has been endorsed by judicial practice, including decisions
such as Thaler v. Vidal (43 F.4th 1207 (Fed. Cir. 2022)) and Thaler v. Perlmutter (No.
1:22-cv-01564, D.C. Cir. 2025). Within U.S. intellectual property scholarship, these
developments continue to be subject to close scrutiny, generating both supportive
arguments (e.g. Brauneis 2025) and sustained criticism (e.g. Lee 2023).

At last, a growing number of pending cases in the United States (at the time of
writing well over seventy) concern the use of copyrighted works in the training of
generative Al models. Many of these disputes are likely to be dismissed, settled,
or otherwise resolved without a definitive ruling on the merits, while others may
ultimately be adjudicated by courts or juries. From a scholarly perspective, each out-
come contributes to the gradual clarification of doctrinal boundaries rather than rep-
resenting failure or success in normative terms. At the center of these disputes lies the
question of whether the fair use doctrine, a central and highly influential component
of U.S. copyright law, can accommodate large-scale machine learning practices. To
date, only a few judicial decisions (e.g. Thomson Reuters Enterprise Centre GmbH
v. Ross Intelligence Inc., D. Del., 2025; Andrea Bartz, et al. v. Anthropic PBC,—F.
Supp.3d—(2025); Richard Kadrey, et al. v. Meta Platforms, Inc. (2025); The New
York Times Co. v. Microsoft Corp.,et al., 777 F.Supp.3d 283 (2025)) have addressed
issues related to Al training and fair use, albeit one of them falls outside the specific
context of generative Al. Academic opinion on this matter remains deeply divided.
As in earlier debates concerning the protectability of synthetic content, the litera-
ture reflects a wide spectrum of views; nevertheless, positions that are cautiously
optimistic about the applicability of fair use to machine learning continue to feature
prominently (e.g. Lemley and Casey 2021; Murray 2023; Sag 2024; Van Houweling
2025). The institutional landscape has added further complexity to this debate. In
May 2025, the U.S. Copyright Office released a pre-publication version of its Gener-
ative Al Training report, which, following a detailed and balanced analysis of the fair
use doctrine, concluded that “making commercial use of vast troves of copyrighted
works to produce expressive content that competes with them in existing markets,
especially where this is accomplished through illegal access, goes beyond established
fair use boundaries” (United States Copyright Office 2025: 107). One day later, on
10 May 2025, the appointment of the Register of Copyrights, Shira Perlmutter, was
terminated, underscoring the politically sensitive and unsettled nature of Al-related
copyright governance. (Later, Perlmutter was temporarily reinstated to her position;
while the U.S. Supreme Court, in an unsigned order, indicated that it would not pause
the ruling of the federal appeals court decision on the reinstatement.) These devel-
opments suggest that forthcoming policy initiatives, including the anticipated U.S.
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President’s Al Action Plan, may yet recalibrate the balance between innovation and
rights protection.

Limitations

Although this study offers a comprehensive scientometric overview of the scholarly
discourse on artificial intelligence and intellectual property law, several limitations
must be acknowledged. In this sense, the present analysis maps structured visibility
within Scopus-indexed journal literature rather than the full trajectory of doctrinal
innovation, which in legal scholarship often emerges in working papers, books, and
specialized law reviews prior to indexed journal publication.

First and foremost, the analysis was based exclusively on data retrieved from the
Scopus database. Although Scopus is widely recognized for its extensive coverage of
peer-reviewed literature, particularly in the social sciences, it does not equally rep-
resent all legal scholarship (Sasvari and Lendvai 2025). Legal research is frequently
disseminated through specialized journals, books, edited volumes, scientific and
law-related blogs and non-academic platforms, as well as non-indexed national law
reviews, many of which may not be included in Scopus. As such, this study does not
claim to capture the entirety of global legal scholarship on Al and IP law, but rather
maps patterns of thematic development, collaboration, and visibility within Scopus-
indexed, English-language journal publications, where citation-based scientometric
analysis is methodologically and scientometrically feasible. The above limitation
has particular implications for the geographic distribution of authorship observed
in the study. Legal scholarship originating from the Global South or from non-Eng-
lish-speaking jurisdictions is often published in locally oriented outlets, which are
less likely to be indexed in large international citation databases. Consequently, the
under-representation of Global South—affiliated authors identified in the co-author-
ship analysis should be interpreted as reflecting disparities in visibility and inclusion
within the specific bibliometric corpus (in our case, Scopus) examined, rather than
the absence of relevant scholarship “per se.” Accordingly, both the thematic clusters
identified in this study and the distribution of scholars regionally reflect patterns of
visibility and concentration within the indexed, specific corpus we used, thereby, they
are not definitive measures of doctrinal influence or innovation across the broader
field of AI and IP law. Second, though the methodological decision to restrict the
search to final-stage (i.e., “actually” published) journal articles published between
2013 and 2023 ensured a high degree of comparability and metadata reliability, it
may also have excluded relevant scholarship, such as preprints on different yet well-
known scholarly platforms, legal opinions on well-renowned legal blogs, legal con-
ference proceedings, or policy documents indexed perhaps in other lesser used data
repositories in scientometric research that contribute meaningfully to the evolving
debate on Al and IP law. We acknowledge this limitation as legal scholarship fre-
quently circulates through preprint repositories and working paper series prior to
(or instead of) formal journal publication (see Sasvari and Lendvai, 2025). Future
research could therefore extend the present analysis by incorporating preprints hosted
on platforms such as SSRN or other repositories that serve as prominent venues for
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legal scholarship, thereby providing a more comprehensive mapping of the field.
Third, while the thematic analysis based on keyword co-occurrence and clustering
does show configurations of topical proximity and structural prominence within the
indexed corpus, it does not independently differentiate between instrumental doctri-
nal interventions and shorter, trend-responsive contributions. In this sense, network
measures highlight connectivity and visibility within the network which are not inter-
changeable with intellectual leadership or long-term canonical influence. Thus, the
results should be interpreted as mapping thematic organization and adjacency, not as
establishing doctrinal hierarchy.
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