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A wave of disruptive technologies, in the form 
of technologies such as 3D printing technologies, 
3D modeling and scanning technologies, and AI 
technology, are changing the playing field for the 
creative industries, creators, and right holders. 
Underlying these technologies, there are two 
fundamental transformations, whose effects are 
important for the creative industry and the legal 
community– namely, the digitalization of physical 
objects and designs, and the digitalization of 
human creativity.

These two technological shifts are increasingly 
blurring the line between the physical and 
digital world. For the proper function of IP law, 
the law should be able to regulate both worlds. 
The problem is: How we can fit digital designs 
and digital creativity into our current regulative 
framework, which is still in some cases built on the 
assumption that creation is done by a human being 
using physical tools and that protected objects 
exist only in the physical world. This raises the 
question whether current intellectual property law 
in the EU, especially copyright and design law, 
can adequately regulate digital designs as well as 
properly incentivize and protect digital creativity.

To answer this question, the dissertation 
provides an in-depth analysis of some of the major 
challenges that the digitalization of design and 
design process creates, mainly within the European 
copyright and design law system. It does so by 

taking a legal dogmatic approach and analyzing 
the problem against the background of theories 
regarding law and technology and traditional 
justifications of IP law. The examination focuses 
on three specific technologies: 3D printing, AI 
technologies, and video games. The dissertation 
argues that, in most cases, EU copyright and design 
law are able to regulate digital designs and seem to 
be ready to deal with the challenges caused by the 
digitalization of design and creativity.

This dissertation makes several recommendations 
towards a more coherent and technologically 
neutral approach regarding digital designs and 
digital creativity in the context of EU copyright and 
design law. In many cases, digital designs depicting 
purely functional objects and AI generated works 
should not receive copyright protection due to the 
lack of originality. However, despite the normative 
arguments against giving protection, there is a 
possibility that the technological change in the 
form of digital designs and creativity will broaden 
the normal scope of copyright protection, making 
it overinclusive. The dissertation suggests that if 
protection is seen as necessary, it should be sought 
through other means than copyright protection, such 
as design protection. This avoids fundamentally 
changing and distorting the concept of originality 
and the purpose of copyright law to protect human 
creations.
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PREFACE

In my youth, I experienced first-hand how music, videos, and games 
were transformed from physical objects, such as VHS, C-cassettes, 
and CDs, into digital copies distributed over the Internet. By the time 
I finished my master’s degree, the 3D printing technology was the 
newest technological “hot-topic” pushing physical objects into digital 
realm. During my PhD, AI technologies even removed the need for 
a human creator altogether. These digital transitions have not been 
without problems and challenged the existing economics and legal 
thinking in several ways. One reason why the interplay between the 
law and technology always fascinated me was that there never seemed 
to be clear-cut answers. Therefore, I wanted a deeper understanding 
of how technological change affected IP law and I thought one way to 
truly do this was to start a PhD. I have come to realize that the PhD was 
only the start on this road of understanding.
 
The time I have spent as a PhD student has been a wonderful 
experience and opportunity. However, when starting a long project, 
such as a PhD, you can always count on the fact that not everything 
will go as planned. It can include frustration, writing blocks, wasted 
time, criticism, abandoned papers, or being attacked by a dog during a 
conference presentation. It can also include new friends and colleagues 
with whom to share your experiences, ideas, frustrations, jokes, fancy 
dinners, or unexpected trips to New Zealand and around the world. 
Some are distractions from the end-goal but to a certain degree can be 
included in the learning process of how to control and manage such a 
project. Or, included in Hanken’s recommended time of completing 
doctoral studies. However, what is often neglected is that life happens 
too. Growing older, becoming a husband and a father of twins, family 
responsibilities, a global pandemic and working from home with a 
sick child. To me, books, articles, and theories provide the substance 
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for learning, while the academic institution and scholars provide the 
support to truly understand and master your own field. However, life 
gives the context in which we all need to do all this. My life has been 
eventful but fortunate for which I am grateful, and it has provided me 
the motivation to continue and finish this project while I know that life, 
family, and friends are still there after this long PhD project.

I want to thank my degree supervisor professor Nari Lee as well as 
my thesis supervisor Dr. Ulla-Maija Mylly for guiding me thorough 
the process. Their exceptional patience and wisdom made completing 
this project possible. Professor Nari Lee encouraged me to apply for 
Hanken’s PhD programme and I have never regretted this decision 
and the fact that she was my mentor. I am also grateful to professors 
Dinusha Mendis and Marcus Norrgård for having pre-examined this 
dissertation. Their valuable comments, suggestions and constructive 
criticisms improved the quality of my writing. I am especially grateful 
for professor Dinusha Mendis for agreeing to be my opponent during 
this unusual pandemic time while her work has also inspired my own 
writings. 

Special thanks go to University of Jyväskylä School of Business and 
Economics which provided me the second academic home and work 
as a university teacher making this project possible in many ways. 
Particularly I want to thank professors Jukka Pellinen, Hanna-Leena 
Pesonen and Marko Järvenpää but also Dr. Riitta Ollila for placing 
their trust in me. Also, many friends and colleagues there gave me 
also a perspective from outside the field of law. I must also thank the 
Hanken Support Foundation, Hanken School of Economics and IPR 
University Center for their financial support of my research. 

Also, I want to thank many friends and colleagues who I have met during 
my time at Hanken. The guidance of professors Niklas Bruun and Rosa 
Maria Ballardini, and their example of professional enthusiasm, played 
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an important part, especially in the early stages of this project. Special 
thanks to Daniël Jongsma who has read and commented on my writings 
too many times. His help has been invaluable. Also, his exceptional 
dedication to the finer details of traveling has made our many academic 
trips more than adequate, even enjoyable. Heidi Härkönen I thank for 
the much-needed peer-support. Talks with her provided sustainable 
source of humour and fresh perspectives. I also want to thank Dhanay 
Cadillo Chandler. I still remember fondly the time we shared an office, 
and I am glad that we can still share the drama of our lives. 

Finally, I want to express my deepest gratitude to my parents Risto 
and Anna-Maija Antikainen who have encouraged and supported me 
to follow through with this academic path. I also want to thank Olli 
Antikainen, my older and only brother for being there for me. I dedicate 
this book to my two children Lilian and Eelis who taught me more 
about myself than I could have ever imagined and who are the reason 
the last few years of this PhD project are a bit hazy to dad. Finally, I 
want to thank my wife Susanna who has supported and endured me the 
most during this process. I love you and I hope to give you back all the 
support that I have received during your own project.
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1 INTRODUCTION

This doctoral thesis is a study on how the current technological 
development in the form of digitalization challenges how we think 
about and use intellectual property rights (IPR). In general, the function 
of the intellectual property (IP) system is to protect the creations of 
the mind in order to foster innovation and the creation of new works.1 
However, the special nature of digital creativity and design challenges 
some aspects of this fundamental function and how we can regulate 
digital designs and creativity.

Technological change, especially in the form of digitalization, has 
become a major force reshaping our society and economy but also how 
we see and apply the law. Although this change has been ongoing for 
decades, it seems that the speed of digitalization is only accelerating.2 
At the moment, we are undergoing a major technological shift, or the 
so-called fourth industrial revolution, where the previously repetitive 
intellectual labor is now being automated.3 For several industries, 
the competitive landscape is changing through the disruptive force of 
digitalization, which again is due to technologies such as the Internet of 
Things, cloud computing, the Internet, big data robotics, and machine 
learning.4 What is common for this technological breakthrough is the 

1 See for example, InfoSoc Directive Recitals 4, 9; Term Directive Recital 11.
2 Due to the advances in the digital technology, firms and industries have experienced 
several waves of digitalization that have fundamentally transformed the business. In 
the first wave, computers overcame the physical barriers set by paper, which led to a 
higher automation of work routines. The second wave introduced the Internet as a 
global communication infrastructure, which changed the value creation logic of com-
panies and created completely new types of businesses, such as e-commerce. Legner 
et al. 2017, p. 301.
3 The 3rd industrial revolution refers to the automation of repetitive physical work and 
production, whereas 4th industrial revolution refers to the automation of repetitive 
intellectual work, such as the automation of design. See, for example, CBinsights 2018; 
Ituarte et al. 2017.
4 See, for example, Hanelt et al. 2015; Karimi and Walter 2015; Mithas et al. 2013; Vial 
2019.
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digitalization of previously analog products and processes.5

Digitalization, especially in the form of the increased use of personal 
computers and the ubiquity of the Internet, has had a fundamentally 
disruptive effect also on the creative industries. These technologies 
have enabled the sharing and copying of creative works in digital form 
without limitations.6 Although the creative industries, right holders, 
and regulators are still trying to survive the effects of these technological 
revolutions, they are also facing a new wave of disruptive technologies. 
A new wave of digitalization, in the form of technologies such as 3D 
printing and computer aided design (CAD) technologies,7 3D modeling 
and scanning technologies,8 and artificial intelligence (AI) technology,9 
is again changing the playing field for the creative industries, creators, 
and right holders.10 Underlining these technologies, there are two 
fundamental transformations, whose effects are important for the 
creative industry and the legal community, and which are the focus of 
this doctoral thesis – namely, (1) the digitalization of physical objects 
and designs, and (2) the digitalization of human creativity.

The first driver for the transformation is the digitalization of physical 
3D objects and designs, and the increased use of these in purely digital 
form. Physical 3D objects and designs, such as 3D works, statues, 

5 This phenomenon is often referred to as “digital convergence”, in which digital tech-
nologies such as social and mobile technologies, analytics, cloud computing, and the 
Internet of Things are combined with each other or with previously analogue products 
and processes. Legner et al. 2017, p. 302; Vial 2019, p 5; In the context of 3D printing 
and IP law see also, Griffin 2019.
6 The Internet reduced the cost of reproduction, producing and distribution of infor-
mation content close to zero. See for example, Lemley 2019, p. 30.
7 3D printing is used broadly to refer all relevant technologies adopting a process of 
joining material layer by layer to make a physical object from digital 3D model data. 
For example, Mendis et al. 2020, p. 12. See also, 3D printing.com 2021.
8 Tuomi et al. 2017; Mendis et al. 2019b; Mendis et al. 2020. 
9 For example, Abbott 2020; Ballardini et al. 2019; Luce 2019; Yanisky-Ravid and 
Velez-Hernandez 2018.
10 For example, Ituarte et al. 2017; Mendis et al. 2020, p. 166-178; Mendis and Reeves 
2015; Lemley 2019, p.30; Űstűnkaya 2020, p. 286-287; Ballardini et al. 2016, p. 7.
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works of applied art, and industrial designs, can now be created, 
used, manipulated, and shared digitally without the constraints of 
the physical world. The development has many similarities with 
the previous stages of digital development, and it could be argued 
that physical 3D objects and designs have finally reached the same 
digitalization phase as other creative work types before, such as works 
of literature, movies and music.11 In the creative industries such as 
music, movie, and publishing, the monetary value has increasingly 
shifted to controlling the digital copies of these works. One of the main 
advantages of digitalization is that designs can now exist both in the 
digital and the analog world. It is also increasingly easy to transfer a 
design from digital to analog or vice versa.12 A digital design can be 
transformed into a physical object, for example, with 3D printing or 
with other digital manufacturing technologies.13 Similarly, a physical 
object can also be recreated digitally with a modeling software or a 3D 
scanner.14 

The second driver for the transformation is the digitalization of human 
creativity and creation processes. The technological development 
in software creation tools, such as 3D modeling tools, 3D scanning 
technologies, and AI technologies, is dramatically changing how 
creative works and designs are being created. Today, the whole 
creation process can be transformed into a digital world, where the 
creation of artistic works and designs is done with digital tools and 
programs. Copying, creating, modifying, and sharing of any kind of 
creative work, including physical designs, is increasingly done with 

11 Mendis 2013, p. 154-155; Mendis 2020, p. 24; Lemley 2019, p. 31.
12 There is no set term for this but, for example, Osborn uses the term “physitization” to 
describe this change between digital and physical, or “the bidirectionality of 3D print-
ing technology”. See Osborn 2019, p. 17. This doctoral thesis on the other hand uses the 
term “digital conversion”. See Antikainen 2021.
13 For example, a Computer Numerical Control mill works by removing material, using 
a CAD file as instructions, as opposed to 3D printing, where the machine works by 
adding material. See Gibson et al. 2010, p. 9.
14 For example, Mendis et al. 2020, p. 25-28.
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digital tools, which makes it easier and cheaper than ever before.15 
Although digital tools have long been used by the creative industries, 
in some cases, the current development in the digital and computer 
software technologies enables the automation of the whole creation 
process. One extreme manifestation of this automation of creativity is 
the use of AI technology by the creative industries.16 Thanks to leaps 
taken in AI, machine learning, and information processing, the use 
of AI systems in the creative industries has become so sophisticated 
that AI technology is even used to generate artistic works with non or 
minimal human interaction.17 AI-generated works are now difficult to 
distinguish from purely human-created works.18 In fact, AI has been 
used to generate creative works in several ways in almost every creative 
medium, including paintings, games, music, poetry, literature, and 
news.19 Designs, whether in digital or tangible form, are no exception 
to this.20

The digital transformation in the form of digital designs and digital 
creation is not without its problems, especially for the artists, designers, 
and right holders. Although the digitalization of designs and creativity 
offers a powerful tool for the creative industries and designers, it also 
increases the economic and legal uncertainty, and a new threat of 
large-scale piracy.21 Digital designs can, for example, be shared through 

15 Lessig 2019, p. 42; Mendis et al. 2019b, p. 7.
16 Härkönen 2020b; Luce 2019. AI systems are also used to create inventions but 
whether these should get patent protection is still unclear. See for example, Abbott 
2019
17 Clark 2015; Olewitz 2016; Merrill 2014.
18 Antikainen 2018, p. 4-8.
19 Ibid. p. 4-8; Rorvig 2021; Chow 2020.
20 For example, Luce 2019; Tan 2018; Härkönen 2020b.
21 Lipson and Kurman 2013, p. 7; Mendis and Secchi 2015, p. 41; Mendis 2018, p. 695; 
Mendis 2019, p. 70-77; Mendis 2020 et al. p. 29; Europe Economics 2015, p. 7; Lemley 
2019, p. 38. Creators are already seeing digital versions of their works being copied, 
distributed, and modified. For some examples, see the following: Masnick 2017; World 
Intellectual Property Review 2014; Grunewald 2014.
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numerous marketplaces and online repositories for 3D printing.22 
However, these shared digital designs can also be unauthorized copies 
of existing designs, which makes IP owners fear the digital proliferation 
of their files and the copying of their designs.23 The development has 
many similarities with the previous disruptive technological revolutions, 
like the Internet and book printing.24 Similarly, with digital design 
tools and 3D scanners, it is increasingly effortless to make copies and 
remixes of existing designs. This technological change will lower the 
cost and increase the speed of imitation.25 Some have even said that the 
digital development will reduce the regulative capabilities of the state26 
or undermine the role of the IPR completely, creating a world without 
scarcity.27

It is important to establish the rights of the creator with respect to 
digital design and digital creativity.28 This will enable the protection 
of their creations against infringement and unauthorized use. There 
are, however, some fundamental issues connected to these two 
technological shifts in the context of contemporary IP law, which 
has been crafted with the regulation of physical objects and human 
creativity in mind. Digitalization challenges this normal assumption, as 
it blurs the line between physical and digital designs, but also between 
human created and computer generated. For effective IP protection, it 

22 Mendis et al. 2020, p. 29, 127; Reeves and Mendis 2015, p. 40.
23 Osborn 2019, p. 22; Mendis et al. 2020, p. 29; Mendis et al. 2019b; Mendis et al. 
2015.
24 Mendis 2013, p. 155.
25 Osborn 2019, p. 22; Mendis 2020, p. 2; Mendis et al. 2019b, p. 7.
26 Gabriel argues that disruptive technologies such as file sharing, 3D printing and 
distributed digital currency will severely undermine the legal and regulatory capacity 
of the state, resulting in an anarchic environment where actors’ behavior is determined 
primarily by factors other than legislation or governmental authority. See Gabriel 2019.
27 It has been suggested that the development of technologies like 3D printing, robotics 
and the Internet will have a dramatic effect on our economy by reducing the cost of 
distribution and production and that this ‘post scarcity’ world will challenge both our 
IP system and economy. See Lemley 2014.
28 Mendis 2018, p. 703; Dinev 2020, p. 94; Derclaye 2020.
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should be clear what is being protected and who has made the creative 
contribution. With the digitalization of designs and creativity, this 
becomes increasingly difficult.

This doctoral research provides an in-depth analysis some of the 
major challenges that the digitalization of design and design process 
creates, mainly within the European copyright and design law system. 
The EU has aimed for better functioning markets and IP system 
through the harmonization of IP protection, by defining concepts such 
as originality and design or the scope of protection. In the end, the 
broader context that the doctoral research seeks to examine is whether 
IP law, particularly EU copyright law and design law, is properly 
dealing with the technological change in form of the digitalization of 
designs and creativity. This doctoral thesis contributes to the ongoing 
academic research and literature examining the relationship between 
digitalization and IP law by revisiting the most relevant aspects of 
copyright and design law from the perspective of digital designs and 
digital creation. 

1.1 Aim and research questions

The aim of this doctoral research is a better understanding of the 
effects and challenges caused by the technological change to the 
creative industries and problems associated with applying copyright 
and design law to digital creativity and designs. Further, the study aims 
to examine the ability of IP law to regulate this technological change. 
This helps in appropriately protecting IP and the generation of new 
innovations and creative works in an uncertain technological and legal 
landscape. A better understanding of the interface between law and 
technology would lead to a more coherent view of IP law and help 
create a balanced solution for the problems within copyright and the 
design protection frameworks from the perspective of European law.

The problem with the current disruptive technological change is 
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how digital designs and digital creativity be fitted into our current 
regulative framework which is still somewhat built on the assumption 
that regulation should concern physical products and objects, and 
that a creation is made by a human by using traditional tools. Thus, 
the main research question of this doctoral research is the following: 
Can the current IP law in the EU, especially copyright and design law, 
adequately regulate digital designs as well as properly incentivize and 
protect digital creativity?

In order to examine the main research question, the study examines 
three sub-questions, which are present in the publications: 

• How should CAD files be characterized and when are digital designs 
works covered by copyright law in the EU? (Publication 1)

• What is the legal status of AI-generated works according to EU 
copyright law, and can AI-generated works get protection 
regardless of the normative arguments against it? (Publication 2)

• What is the legal status of digital designs and to what extent are 
those designs covered according to EU design law? (Publication 
3)

This doctoral research explores the effects of digitalization on law. 
Three sub-questions focus on three specific contemporary technological 
contexts: 3D printing technology in publication 1, AI technology in 
publication 2, and video games in publication 3. These examples 
were chosen because they all have their own specific properties 
and characters, which highlight the different problems relating to 
technological change and IP law. 3D printing technology and video 
games highlight the versatile use of digital designs, while AI technology 
demonstrates the extreme end of digital creativity.

It should be noted that digitalization and technological change in general 
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are very broad subjects including a wide variety of different disruptive 
technologies creating a multitude of legal issues on a global scale. 
Thorough examination of the interplay between digitalization and IP 
law goes far beyond the scope of this doctoral dissertation. Thus, instead 
of a thorough macrolevel examination, the doctoral thesis chooses to 
concentrate more on a microlevel examination and understanding of 
IP law through the three specific technological examples mentioned 
above. These technological examples of 3D printing, AI, and digital 
games are also more recent technological changes in the broader 
phenomena of digitalization. Further, understanding challenges 
regarding technological change and IP law at the microlevel helps to 
make general observations regarding digitalization and law and about 
IP law’s ability to regulate technological change. 

1.2 Structure of the thesis

The doctoral thesis consists of an introductory chapter and three 
original publications. The first chapter is divided into four main parts. 
Part 1 provides the introduction that presents the general background 
and motivation for the study by discussing how technological change 
alters the dynamics for the creative industries and how technological 
disruption has given rise to challenges for IP protection due to the 
digitalization of design and creation. Further, part 1 presents the 
research aim, research question, research strategy and methodology, 
and overall structure of the thesis. Part 2 introduces the general 
background for the study. It introduces some of the important terms, 
such as digital design and creativity but also theoretical foundations 
upon which the study is based and the challenges that IP law is currently 
facing due to technological change. Part 3 presents the key findings 
of the original publications upon which this doctoral thesis is based 
and provides a short description of the main contribution and future 
implications. Part 4 provides the concluding remarks of the study and 
avenues for future research. 
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The sections of the doctoral thesis are structured in the following way. 
The thesis explores first the copyright issues of digital designs and 3D 
printable CAD files in sections 2.3 and 3.1 and copyright issues of digital 
creativity and AI technology in sections 2.4 and 3.2. These sections are 
followed by the examination of issues regarding design law and digital 
designs in sections 2.5 and 3.3, respectively. This sequencing of the 
sub-sections is done because many questions and problems regarding 
digital designs and digital creativity in the context of copyright law are 
interconnected, especially regarding human authorship and originality. 
Therefore, the thesis considers copyright issues together before moving 
to design law specific questions of digital designs. 

1.3 Research methodology and strategy

This doctoral thesis analyzes different aspects and functions of the IP 
law system within the context of digitalization, particularly concerning 
how digital designs and digital creativity fit into our current regulatory 
framework. The thesis takes a mainly doctrinal approach to this 
multidisciplinary problem and the research builds on prior legal and 
technological studies.29 

Although there are some national variations to what is meant by 
legal doctrine or legal dogmatic research, in general these concepts 
are used to denote a similar approach towards the study of law.30 It 
can be generally described as research that aims to give a systematic 
exposition of the principles, rules, and concepts governing a particular 
legal field or institution, and to analyze the relationship between these 
principles, rules, and concepts with a view to solving ambiguities and 

29 Doctrinal study of law is one of many categories of legal sciences but also the oldest 
form of the legal studies and the widest spread internationally. Aarnio 2011, p.19.
30 Smits 2015, p. 5; Vranken 2012, p. 42.
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gaps in the existing law.31 In the doctrinal approach, the examination 
of a chosen legal system is done from an internal perspective; the legal 
system is the subject of inquiry but it also provides the normative 
framework for the legal analysis.32 Law should be seen as a system and 
not as a mere description of existing legislation and case law.33 Thus, 
the doctrinal approach requires an organization and reorganization of 
the products of the institutions officially tasked with creating law into 
coherent principles, rules, and concepts.34 The relevant elements of the 
law need to be fitted together into one working whole, which resolves 
the internal inconsistencies between any contradictory materials.35 
The examination and systemization concerns the present positive law 
in the written and unwritten rules, principles, concepts, doctrines, 
case law, and annotation, as illustrated in the literature.36 Doctrinal 
approach also needs to accommodate the new developments, such as 
the recent case law and legislation, against the background of societal 
change.37 Although the doctrinal approach differs from historical and 
comparative law, this does not mean that foreign or historical elements 
could not be taken into account when further developing the system 
of present-day law, but that can be done only as part of this prevailing 
system.38 

According to Smits, the aims of the doctrinal approach can be seen as 
a description, prescription, and justification of the existing law.39 Its 

31 Smits 2015, p. 5. For example, according to Aarnio doctrinal study of law is tradi-
tionally understood as a discipline, which has to (1) produce information about the law 
and (2) systematize the legal norms. Aarnio 1989, p. 3; Aarnio 2011, p. 19. Regarding 
doctrinal study see also, Siltala 2003, p. 109. 
32 Smits 2015, p. 5.
33 Ibid. p. 6.
34 Ibid. p. 6.
35 Ibid. p .6.
36 Vranken 2012, p.  43.
37 Smits 2015, p. 7.
38 Ibid. p. 7.
39 See Smits 2015, p. 8-12.
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first aim is description of the existing law in a certain field in a way 
that is as neutral and consistent as possible, in order to inform the 
audience how the law actually reads. This is especially important the 
more complicated the law becomes. For example, in the field of IP law, 
there is increasing need for its systematic description. The second aim 
is prescription or, in other words, a search for practical solutions that 
best fit into the existing system. The third aim is that the doctrinal 
approach could also serve as a justification for existing law, as it can 
be thought that if a rule does not fit into the system, it is not law.40 In 
addition, an aim of the doctrinal approach could also be improving the 
coherence and consistency of the law.41 However, legal doctrine has its 
uses beyond mere description and understanding of the existing law. 
It can have a normative side, and a doctrinal study can also comprise 
of searching for practical solutions to the problems of the existing 
system and for normative recommendations regarding improvements 
to the existing legal rules.42 The aim of this doctoral research is both 
descriptive and prescriptive. The thesis aims to describe how law 
reads when digital designs and digital creativity are considered, and to 
improve the coherence and consistency of IP law. It is also prescriptive 
in a sense that it aims to search for practical solutions to deal with the 
problems of digital designs and digital creativity.

IP law is still subject to various interpretations and understandings 
regarding the extent of harmonization. IP law in the EU, but also 
international IP law, for example, in the form of Berne Convention, is 
characterized by fragmentation and a multi-layered network of rules 
and institutions. It is also a highly specialized field of law where the 

40 Ibid. p. 8-12.
41 Vranken 2012, p. 43. For example, Peczenik (1991, p.124) sees normative coherence 
in the sense that: “legal principles support and explain a number of legal rules and 
make them coherent”. See further, Siltala (2011, p. 53-78) regarding the concept of 
coherence and coherence theory.
42 Smits 2015, p. 10.
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interface between law and technology plays an important role.43 In this 
context, the use of a doctrinal method is rational, as it can be used to 
establish a coherent view of EU copyright and design law.44 This doctoral 
research explores the research questions mainly within the European 
copyright and design law context. The main focuses of the thesis are 
especially the InfoSoc Directive and the Computer Program Directive 
on the copyright side, and the Design Directive and Community Design 
regulation on the design law side. To establish a coherent view of 
EU copyright and design law, the thesis uses relevant legal sources, 
legislative history, legal praxis, and legal literature, interpreting these 
sources from the perspective of technological change. The approach 
was chosen on the basis that copyright and design protection are the 
most important ways of protecting creative works and design, whether 
they exist in physical or in digital form. Further, the EU has undergone 
substantial harmonization in the field of IP through the above-
mentioned directives and regulation. The regulations are European 
laws and directly applicable within the national contexts. The directives, 
on the other hand, are implemented into national laws and subject to 
influence on their form, shape, and scope by the national legislator 
and national legislative processes.45 In a sense, because of this, any 
implemented directives become national laws.46 However, the original 
EU directives and the CJEU interpretation of them can influence the 
interpretation and application of the national law.47 It should be noted 
that this doctoral thesis leaves patent law largely outside the scope of 
its examination. In the realm of patent law and digitalization there 
would be relevant IP-related questions, such as whether the patent 
protection covers inventions depicted in digital form, or whether AI-

43 Nordberg 2019, p. 7.
44 It is often seen that the theory of coherence focuses on the basis of the doctrine of 
one right answer. See for example Aarnio (2011, p. 165-175) for further discussion re-
garding coherence and difficulties connected to it.
45 Mulder 2017, p. 729.
46 Ibid. p. 729.
47 Ibid. p. 729.
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generated inventions are patentable.48 However, this doctoral thesis 
concentrates mainly on creative works and on the interface between 
artistic and functional objects in the digital context.

In the thesis, the research questions are principally addressed from an 
EU law perspective, including examples from various EU jurisdictions, 
illustrating the different ways in which the issue can be approached. 
The objective of this analysis is to present different possible 
interpretations in the context of digital designs and digital creativity, 
but also to analyze practical solutions for the existing system, and to 
make normative suggestions. Although some comparison is made 
between different legal systems49 in order to get a better understanding 
of the law50, the thesis cannot be described as using a comparative 
method as such. Comparison is more used as case law examples 
transposing EU law, to illustrate the approaches by different legal 
systems51, but most importantly to support the legal arguments.52 For 
example, in Publication 1, case law from the UK is used, as it has a 
closed system of subject matter categorization, in order to illustrate 
the different perspectives regarding the legal nature of digital designs 
when protecting 3D objects. In Publication 3, the national legal case 
law is referred to in order to illustrate how legal systems in the EU 
have divided into the abstract (Germany and France) and the concrete 
view (the UK and Scandinavia) of protection in regards of design 
protection. Further, these national examples are used to analyze how 

48 For discussion regarding patents see for example, Mendis et al. 2020, p.39-48; Os-
born 2019; Mimler 2020.
49 Comparative law can be broadly defined as the comparing of the different legal sys-
tems of the world. Zweigert and Kötz 1996, p. 5; Calboli 2013, p. 6.
50 The general objective of comparative law can be described as investigating historical, 
philosophical, economic, social, or other issues related to the law; to use this informa-
tion to further understand scholars’ respective legal systems; and to better understand 
both national law and foreign law, which may ultimately benefit the development of 
international law and international relations. See Calboli 2013, p. 8.
51 Mulder 2017, p. 723.
52 Husa 2010, p. 713; Husa 2013, p. 36; Norrgård 2009, p. 36-37; Aarnio 2011, p. 151, 
160.
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different approaches fit to digital designs and what the consequences 
are. Similarly, referring to national law outside the EU, such as US case 
law in Publication 1 and 3, is done in order to illustrate how similar 
problems in regard to law and technology have been approached and 
solved in other legal systems. Due to the fast pace of technological 
development in some areas, the number of relevant case law is scarce 
in connection to digital designs and creativity. Thus, referring to non-
EU legal praxis is justified to understand the legal issues better and give 
perspective and support to the normative arguments.53 Publication 2, 
in addition to the EU-level approach, also brings in the international 
level in its examination of international agreements, such as the Berne 
Convention and the TRIPS agreement, which are relevant for all the 
signatory members. National laws outside the EU, such as Australian 
case law, is used to illustrate similarities in the interpretation of 
international agreements. 

However, focusing on a purely doctrinal approach has its limits and 
the research needs to go beyond merely understanding or descripting 
the existing law or the so-called “black letter law”. This is especially 
the case when there is legal uncertainty or the law is evolving. 
Normative arguments are made through the implementation of legal 
theories regarding technological change and IP law, Lessig’s pathetic 
dot theory, and Moses’s theories about technological neutrality 
which are described below. Arguments are also made by considering 
the practical implications dictated by technology, as it can restrict 
but also enable new ways of doing things, which can also affect the 
regulative capabilities of the law. As the thesis concentrates on 
technological change and its effects on law, a deeper understanding 
of the technological context is essential. Through the technological 
approach, this doctoral research explores the effects of digitalization on 

53 Husa 2010, p. 713; Husa 2013, p. 36. For example, in the context of patent law Nor-
rgård uses doctrinal study of law but also comparative law and foreign law to support 
legal dogmatic method. See, Norrgård 2009; Norrgård 2002.
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law in three specific contemporary technological contexts: 3D printing 
technology, AI technology, and video games. All these technologies 
have their own specific properties and characters, which highlights the 
different problems relating to technological change and IP law. There 
is also substantial technological hype54 around these technologies, 
so the technological approach aims to see beyond these – in some 
cases unrealistic – expectations and to avoid overstating the effects of 
technology on law.

54 See for example, Gartner 2019. 
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2 BACKGROUND OF THE STUDY

2.1 (IP)Law and technology

Although technological change has often been a driver for changes in 
law, the question is how we should see the relationship between law 
and technology, and how law should respond to technological change. 
Should technological change be addressed with regulation at all, and 
if yes, then should the change be addressed in specific or general law? 
Easterbrook presented a well-known argument regarding cyberspace 
(the Internet) and law, that there is a risk of multidisciplinary 
dilettantism when combining two separate fields: we may get the worst 
of both worlds by becoming too shallow and, thus, miss the unifying 
principles.55 He compared studying law and cyberspace to the “Law 
of the Horse”, arguing that studying all the cases of people kicked by 
horses will not convey better tort law.56 Instead, “only putting the Law of 
the Horse in the context of broader rules about commercial endeavors 
could one really understand the law about horses”. Easterbrook saw 
that the best way to learn the law applicable to specialized endeavors 
is to study general rules,57 or, for example, develop a sound law on 
intellectual property and then apply it to computer networks.58 Or, if 
it is not clear whether the existing law is optimal or how an optimal 
solution could be achieved, it is best to let people and markets make 
their own arrangements.59 

In a response to Easterbrook, Lessig, again, argued that cyberspace and 
law does have its place and that studying this relationship can teach us 
about the general limits of law in affection social behavior since, when 

55 Easterbrook 1996, p. 207.
56 Ibid. p. 208.
57 Ibid. p. 207.
58 Ibid. p. 208.
59 Ibid. p. 210.
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it comes to the Internet, law can be overcome by code.60 Lessig found 
that when thinking about how law and cyberspace connect, the “general 
point is about the limits on law as a regulator and about the techniques 
of escaping those limits”.61 There is a need for “recognizing the collection 
of tools that a society has at hand for affecting constraints upon 
behavior”.62 Lessig has further argued that there are four modalities 
– law, norm, market and architecture – which guide and restrain the 
actions of individuals in certain social phenomena.63 These modalities 
are in dynamic interaction with each other and each can support and 
oppose the others.64 Lessig argued that if the role of one or more of the 
other modalities is in contradiction with the law, then it is possible that 
individuals do not see their actions as illegal or condemned anymore. 
Often, it has been the technological development that has downplayed 
the regulative role of the law.65 However, it is also usually the law that 
is called upon to restore the balance if other modalities fail to support 
the regulative role of the law.66

Moses, on the other hand, saw that if law and technology is no more 
than a series of discussions about particular legal problems whose only 
connection is the fact that they involve a new kind of technology, then 
‘law and technology’ amounts to no more than a Law of the Horse.67 
However, if law and technology can be thought of as a series of related 

60 Lessig 1999. Although Lessig’s argument is about cyberspace and the Internet, it can 
also be seen to include digitalization as the advent of the Internet is one aspect of the 
process of digitalization.
61 Lessig 1999, p. 502.
62 Ibid. p. 502.
63 Lessig 2006, p. 120-125.
64 Ibid. p. 123.
65 Lessig 2006, p. 171-173.
66 Lessig 2006, p. 174. Lessig also puts forward the argument that regulating code and 
cyperspace is too important to be left to the markets, so it should be given to politicians 
and judges, who have more knowledge to consider these kind of legal questions. This 
view was subject to criticism but is still influential. See, for example, Post 2000 and 
McCullagh 2009.
67 Moses 2007b, p. 589.
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problems that law frequently confronts in situations where technology 
changes, then the focus on law and technology as an area of study is 
justified.68 We know now that digitalization is not merely a new technique 
and not a passing phenomenon but has become an integrated part of our 
society, the effects of which we have to constantly face. Digitalization 
causes a series of challenges where regulation is considered and the 
interface between law and technology plays an important role here, 
as well. Although Easterbrook’s prediction, that cyberspace was just 
a passing thing and would not need a separate regulation, did not 
materialize, his views on regulation are still influential. There is a need 
to consider in which cases digitalization needs its own law or whether 
it in all cases can be addressed through general rules, such as IP law. 
However, in line with Lessig, we need to bear in mind and consider 
what actually limits the regulatory capabilities of the law and whether 
technology can actually strengthen the role of the law.69

In addition to the question if and how technological change should be 
addressed, there is the question of whether the law can keep up with 
the technological change.70 The current state of technology limits what 
can be done, what objects can be created, and how we can interact 
with others. What technological change often does is that it leads to a 
questioning and breaking of the previous limitations and assumptions 
upon which the law has been built on.71 However, despite the 
technological advancements, the law continues to limit what actions 
may be performed as well as what objects may be created and used.  

For instance, Moses argued that technological change can create a need 
for legal change for four reasons: due to the need to regulate new forms of 
conduct; due to the legal uncertainty concerning new forms of conduct; 

68 Ibid.
69 This debate is still ongoing; see, for example, Murray 2013.
70 The fact that technological change poses special problems is reflected in the meta-
phors of the law’s failure to keep up with technology. See Moses 2007a, p. 241. 
71 Surden 2013, p. 140.
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because the existing rules were not formulated with the new technology 
in mind; or because the justifications for the existing rules are based on 
premises that no longer exist.72 Although Moses’ observation is about 
law in general, it can be applied to IP law, as well. There is an ever-
increasing interplay between IP law and technology, as IP regulations 
are often drafted as a response to technological developments that 
enable new ways of using and copying protected works.73 For example, 
in the era of LP records, it was difficult and unpractical for an ordinary 
consumer to copy their favorite music album. This changed after the 
development of C-cassettes, which made recording music from a radio 
or from other C-cassette easy and cheap. When consumers started 
buying more record players and blank cassettes instead of original and 
authentic records, the right holders started to demand actions because 
of lost sales. In Europe, the problems of private copying was addressed 
with private copying levies, as it was seen that private copying has too 
important and beneficial benefits to be completely prohibited.74 

As will be discussed further below, when the digitalization of designs and 
creativity is examined, arguments can be raised that this technological 
change is now challenging contemporary IP law in several respects. 
The technology enables new ways of creating and using designs and 
creative works; there is a legal uncertainty regarding how designs in 
digital form and AI-generated works should be regulated through IP 
law; the current IP law was not formulated for a situation where a 
physical design can exist both in the digital and the tangible world or 
where a machine can generate a creative artistic-looking work; and, 
giving protection for a digital design depicting a purely functional object 
or a computer-generated work is against the traditional justifications 
for IP protection. 

72 Moses 2007b, p. 594-595.
73 Copyright law itself was a response to the technological breakthrough in the form of 
book printing. See, for example, Johns 2009, p. 57-82.
74 Helberger and Hugenholtz 2007.
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From the perspective of legal certainty and coherence law, IP laws 
should clearly indicate what is being protected, or what is the scope of 
protection. However, technological change can cause a law to become 
uncertain, over-inclusive, or obsolete.75 Further, IP law and the courts 
should aim to strike a fair balance between the right holders, creators, 
and users76 but this does not always happen. There is a risk that if a 
wrong balance is set, the IP law will do more net harm than good, and 
will not service its justifications. Too broad or strong IP rights may 
inhibit the ability of non-IP holders to use abstract ideas or to access 
and transform creative works, which results in hindering creativity.77 
Balancing between the different interests is difficult to do without 
an understanding of what exactly should be balanced. Thus, there 
is a need for a deeper understanding of the nature of legal problems 
that result from technological change. Understanding can help to 
explain what technologically neutral law should or could involve.78 
Technologically neutral law is used to mean “either rules that do not 
arbitrarily distinguish between different means of achieving the same 
outcome or rules that are resistant to the sorts of problems generated 
by technological change”.79 In the end, “technological neutrality seeks 
to encourage positive technological change by at least remaining 
neutral to the possibility of new ways of achieving the same result”.80 
Understanding the shortcomings of law and how legal problems arise 
in the face of technological change helps with the legal problems 
that might arise once a new technology diffuses throughout society.81 
Understanding can also help to demystify and avoid exaggerating the 

75 Moses 2007b, p. 602.
76 See, for example, Jongsma 2020 for a detailed analysis on how the CJEU now plays 
an important and ever-increasing role in constructing and balancing the EU copyright 
law through its interpretation of fundamental rights. Surden 2013, p. 140.
77 Surden 2013, p 186.
78 Moses 2007b, p. 604. 
79 Ibid. p. 604.
80 Ibid. p. 604.
81 Ibid. p. 595.
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problems created by the new technology and enable concentrating on 
the real problem.82 This understanding becomes especially important 
when digitalization and IP protection is in question.

2.1.1  IP law and digitalization – from protecting the 
tangible to protecting the digital

Intellectual property rights give the exclusive right to control the use of 
the creations of the human mind. IP rights give protection for the fruits 
of intangible labor, such as inventions, ideas, signs, and information, 
which usually manifest in physical objects, such as machines, products, 
paintings, or statues. Although there is a close relationship between 
physicals object and intangible property, the nature of the subject 
matter that intellectual property protects differs from that of physical 
property.83 With physical objects, possession excludes others from 
using that object, whereas subject matter protected by intellectual 
property is non-exclusive by nature. Information, ideas, inventions, 
signs, or attractive shapes can be used by many at the same time without 
affecting the use of others.84 For example, if somebody has a physical 
product in their possession, this possession, together with property 
rights, excludes others from using it. Conversely, ideas are not scarce 
in the sense that physical objects are, and can be copied without any 
direct effect to their value to the original possessor, who can continue 
using those ideas in the future.85 Intellectual property, however, creates 
an artificial scarcity of the creations of the mind by giving the exclusive 
right to the subject matter covered by that right.86 Each IP right and 
IP system has its own developed techniques and doctrines to define 
the intangible property and what is being protected.87 For example, 

82 Ibid. p. 595.
83 Bently and Sherman 2014, p. 3.
84 See for example, Landes and Posner 2003, p. 12-14.
85 Bently and Sherman 2014, p. 4-5.
86 See however, Lemley 2014. 
87 Bently and Sherman 2014, p. 3.
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originality for copyright, registration for patentable inventions or the 
novel appearance of a design.

While intellectual property gives control over an intangible subject 
matter and creates a scarcity, this raises the question of why rights 
should be given at all. The justifications of intellectual property 
usually fall into one of two main categories with their own distinct 
philosophical roots: natural law and utilitarian justifications.88 In 
the first group, intellectual property right is justified through ethical 
and moral arguments, which include natural right and just reward 
for labor89 justification theories. In the second group, which includes 
public interest or social requirement arguments90 and incentive-based 
theories, the rights rely upon instrumental justifications that focus on 
the fact that intellectual property induces and encourages desirable 
activities.91 These justifications are in many ways linked together 
and the distinction is not always clear. It should be noted that the 
analysis in this doctoral thesis and its recommendations are based on 
natural right and the utilitarian justifications of intellectual property, 
described briefly below. However, the emphasis is more on the 
utilitarian justification, especially since it is more suited for the digital 
environment. Especially since, as will be described below, computer- 
and AI-generated works do not fit well into natural law justification.

In the natural right justification, the arguments are rooted in the 
idea that giving protection is the right thing to do, and not granting 

88 Ibid. p. 6.
89  In the just reward for labor, protection is granted because it is thought to be fair to 
reward the creator or inventor for the effort expended in the creation and for giving it 
to the public to benefit the whole of society. See Bently and Sherman 2014, p. 37.
90 Public interest or social requirement theories deem that new creations and inven-
tions as well as the dissemination of these are in the interest of society. IP can be used 
to help foster (the achievement of) a just and attractive culture. Fisher 2001, p. 4. For 
example, Netanel stated that copyright can be seen to fortify democratic institutions 
by public education, self-reliant authorship, and robust debate. Netanel 1996, p. 291.
91 For example, see Fisher 2001, p. 1-5.
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the protection would be wrong. Creation or invention is a result of an 
individual’s intellectual labor and should, thus, be protected.92 When 
an artist creates a statue, it is seen as product of their mind and their 
intellectual effort. Thus, copying can be seen as equivalent to theft.93 
There are two different lines of views through which natural right 
justifies IP protection: “personality theory” and “labor theory”, which 
have their own approaches to justifying IP protection. The personality 
theory is based on Hegel’s propositions, according to which intellectual 
property is justified because the protected idea or subject matter 
manifests its creator’s self.94 Personality justification is best applied 
to creative works protected by copyright95, as these works can be 
seen to reflect the author’s personality and unique nature. Protection 
should be given against misattribution, modification and unauthorized 
copying to these extensions of personas.96 Labor theory, on the other 
hand, is based on John Locke’s theory of private ownership, according 
to which each person has a natural right to products of their labor, and, 
thus, an author of a book has a natural right to the protection of their 
intellectual labor.97

In the utilitarian or incentive-based theories, protection is justified 
through the idea that intellectual property is good for society and 
the public in general. The incentive argument presupposes that the 
creation of new works or the invention of new products and the public 
dissemination of these is valuable and important for society. The aim 
of the lawmakers should be to shape IP rights to maximize the net 

92  Fisher 2001, p. 2.
93 Bently and Sherman, 2014, p. 36.
94 Hughes 1988, p. 331.
95 Ibid. p. 330.
96 Bently and Sherman 2014, p. 36; Hughes 1988, p. 337-339.
97 There are two different interpretations of why labor should be protected. One is that 
society should protect labor purely on instrumental grounds because this protection 
generates more labor. The normative interpretation, on the other hand, sees that labor 
should be rewarded. Hughes 1988, p. 296.
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social welfare.98 The argument here is that if there is no protection, no 
one would be motivated to take part in these activities, or the creation 
and dissemination would happen at a sub-optimal level. Works and 
innovations are costly to produce and can easily be copied. Thus, 
without IP rights, there is a danger that the creators will be unable to 
recoup these costs.99 Exclusive rights are given to incentivize creation, 
but lawmakers and courts need to strike an optimal balance between 
the power of exclusive rights to stimulate the creation of inventions 
and works of art, and the public enjoyment of these creations.100 

Regardless of the justification, for all IP rights, there are two general 
assumptions, which have affected the development of IP regulation. 
For one, the IP law doctrine is human centric in the sense that it 
assumes that it is an individual, a human being, who creates new 
works, ideas or inventions.101 It also assumes that the act of creation 
occurs when an individual exercises their mental labor to manipulate 
the underlying raw materials.102 Before this era of digitalization, raw 
material that could be manipulated or the objects through which 
ideas were expressed existed only in the physical world. Statues were 
made by carving a rock, paintings were painted on canvases, stories 
were written on paper and printed on books, and music was written 
on notes and recorded onto LP or C-cassettes. These two assumptions 
are also present both in natural law and the utilitarian justifications of 
intellectual property.  

In this context, the IP law doctrine was formed and became human- 
and physical object centric despite protecting intangible matter. 
Traditionally, humans expressed the capabilities of their minds by 

98 Fisher 2001, p. 1.
99 Landes and Posner 2003, p. 294.
100 Fisher 2001, p. 1; Surden 2013, p. 140.
101 Bently and Sherman 2014, p. 3.
102 Ibid. p. 3-4.
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manipulating the physical world and objects with physical tools. The 
requirements of protection, such as originality in copyright, were tied 
to the natural laws, practices, and limitations of how this expression 
could take place with physical tools and raw material. Some IP systems, 
such as in the US, require that copyrighted work needs to be fixed into 
some physical form in order to be protected.103 Similarly, as discussed 
in Publication 3, in design law, the protection was generally thought to 
cover only the appearance of a physical product. In addition, the rights 
given by IP law, covering reproduction and distribution as well as their 
limitations and exceptions, concerned the different ways of exploiting 
the physical objects in which the creation was incorporated. In many 
ways, this was rational because, in most cases, the monetary value was 
in the manufacturing, distributing and selling of physical copies. Thus, 
IP law should naturally also protect against the unlawful use or copying 
in the physical realm. The problems created for the IP law and right 
holders by the technological change are also limited by the constraints 
of the physical world and physical reproduction. Copying an LP, 
statue, or a book requires a mechanical machine or tools and can be a 
costly and time-consuming task, but the cost of copying typically also 
increases with the number of copies produced.104 Further, copying in 
the analogue world usually produces not exact, but imperfect copies 
of the original work.105 For example, unless the equipment is of high 
quality, the audio quality can suffer from copying in analogue form. 
In the end, the cost of copying has, in effect, limited the threat of 
unauthorized copying for the right holders in the physical world, but 
also their need for legal response.

Digitalization, however, removed the constraints of the physical world, 

103 For example, regarding the fixation requirement and its issues in the US copyright 
doctrine, see Carpenter and Hetcher 2014; However, for example, in Finland, such a 
requirement does not exist. Haarman 2014, p. 53.
104 Landes and Posner 1989, p. 327 -330; See also, Lemley 2019, p. 34-35.
105 Landes and Posner 1989, p. 329.
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which challenged the physical-object-centric doctrines of IP law.106 The 
arrival and development of personal computers, software tools, and the 
Internet removed the need for a work to exist in the physical world, and 
enabled the creating, copying and sharing of information and digital 
objects. Digital technologies had a major disruptive effect, especially 
on the creative industries that relied on copyright protection.107 Works 
such as music, movies, and books were easy to transform into digital 
objects and could then be used as digital substitutes for the analog ones. 
For example, a music piece listened from a cassette tape could offer 
a similar music experience as does a music piece from a digital mp3 
file. A text could be read similarly from a physical book as a computer 
screen. Further, digital technology offered several benefits over analog: 
it reduced the cost of copying to almost to zero; enabled the making 
of perfect copies; copies could be done at home; and it offered almost 
unlimited storage capacity.108 With the invention of the Internet and 
technologies such as peer-to-peer file sharing, digital objects could 
be shared and communicated instantly around the world.109 This 
not only made legitimate sharing possible, but also the mass piracy 
of copyright-protected content such as music, movies, games, and 
software by individual users through services like Napster and Pirate 
Bay.110 In more recent years, the Internet has also removed the need 
to save copies onto a physical hard drive or CDs as the content can be 
streamed on-demand through services such as Spotify and Netflix or 
saved in the cloud. 

Because of these impactful changes, companies and right holders 
have been forced to change and develop new business models around 
digitalization. In many cases, the markets have shifted from selling 

106 Lessig 2006, p. 173; Lemley 2019, p. 35-38.
107 Ibid. p. 173.
108 Ibid. p. 174; Lemley 2019, p. 34-35.
109 Lemley 2019, p. 34-37.
110 Günther 2016, p. 36-39; Mostert 2018.
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tangible copies to selling digital copies or access to the creative content 
through online platforms instead.111 Digitalization has also changed 
physical creation processes into digital. Instead of using physical tools 
and raw materials, artists, designers, and creators started using digital 
tools for their creation work. With the increasing sophistication of 
the digital creation tools, such as music creation programs, drawing 
programs, word processing programs, as well as 3D modeling and CAD 
programs, there was no longer a need to use the traditional pen and 
paper, brushes, or plastic model tools to create. Digital tools also made 
it easier to copy, use, and remix existing digital works by others, as well 
as made possible new ways of expression, such as code, video games 
or digital art.112 Some of these will or cannot ever exist in the physical 
world. Further, advancements in the computer software and code 
were used to automatize many creative tasks, like creating complex or 
repetitive patterns.113 As will be examined further below, digitalization 
also enabled the creation of computer-generated works.

In the end, digitalization in form of software tools has challenged the 
traditional human-centric view that creation is done only by a human 
individual, using physical tools, as well as the physical-object-centric 
doctrines of IP law, that protection needs to concern mainly the use 
and copying of physical objects.114 It has become clear that IP law has to 
be adapted towards regulating digitalization. In the EU, this has mainly 
happened in the field of EU copyright law and related rights. Adapting 
EU copyright regulation towards digitalization and the information 
society started with the 1995 Commission Green Paper, Copyright in the 
Information Society.115 The most significant regulative piece in the EU, 
so far, is the InfoSoc Directive, which, among other issues, harmonized 

111 Günther 2016, p. 56-59. This is also the case with digital objects. See, Mendis et al. 
2020, p. 164-176.
112 For example, Scan2CAD 2017a.
113  Mendis 2018, p. 697.
114  Lessig 2006, p. 173.
115  European Commission 1995.
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certain aspects of rights granted by copyright protection116 as well as 
the limitations for and exceptions to these rights.117 The directive also 
introduced technological protection measures and anti-circumvention 
provisions.118 The aim of the directive was to support the development 
of the information society and give regulative tools to answer to the 
challenges of digitalization. Especially in the field of copyright law 
and neighboring rights, there are several other directives, such as the 
Software directive, Database Directive, CRM Directive, and the latest 
Digital Single Market Directive, which regulate different aspects of 
digitalization. The CJEU has also addressed and clarified the reading 
of the EU law in the digital environment in several cases. 

However, one of the last areas where physical-object- and human-
centric views are still in many ways present is in the protection of 
3D objects, such as statues, works of applied art, industrial designs, 
and creativity. As is discussed in this doctoral thesis, due to the 
technological development in 3D printing, computer graphics, video 
games, digital 3D objects, and designs can now be completely digitalized 
and increasingly used in digital form. One of the main advantages 
of digitalization is that designs can now exist both in the digital and 
analog world, and it is also increasingly easy to transfer a design from 
digital to analog or vice versa.119 Digitalization removes the constraints 
of the physical world and enables the copying, sharing and modifying 
of the digital representations of physical designs, as any other creative 
works in digital form.120 The digital development also challenges the 
assumptions that 3D objects or designs at some point need to exist in 
the physical world, or that the value of IP comes from controlling the 
physical copies. Some have argued that these digital depictions of 3D 

116 InfoSoc Directive, Arts 2-4.
117 InfoSoc Directive, Art 5.
118 InfoSoc Directive, Art 6.
119 See Osborn 2019, p. 17; Antikainen 2021.
120 Lemley 2019, p. 37-38.
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objects will have almost as much value as tangible objects, if not even 
more.121 This is because digital 3D objects can be shared, transferred, 
and modified with ease. Further, owning the digital file of a physical 
design can in many ways be as good or even better than owning the 
tangible object, as it is possible to make reproductions of the digital 
file through 3D printing.122 There are already several marketplaces 
and online platforms specialized in selling and sharing 3D models and 
digital designs for 3D printing123 or video games124 , which illustrates 
that the value of the digital form is increasing. The use of 3D objects 
can also be purely digital, as digital depictions of works of applied art, 
industrial designs, and statues can be used in video games or depicted 
in virtual reality.125 In addition, due to the recent developments in the 
digital creation tools, such as 3D modeling and scanning technologies 
as well as AI technology, we are increasingly moving towards digital 
creativity. This is blurring the line between human creation and 
machine-generated works, and moving us away from the human-centric 
view that only a human can create artistic works. Digital creativity 
also challenges the normal justifications of giving IP protection, as it 
can be argued that computer-generated creations do not reflect their 
creator’s personality nor are they a product of their creator’s labor as 
such. Further, there is no human involved whose work needs to be 
incentivized in order to create more.

Before moving to the specific legal problems concerning digital designs 
and digital creativity in the context of IP law, we will first elaborate on 
what is meant by the concepts of digital objects, digital designs, and 

121 For example, Osborn 2019, p. 17-22.
122 Osborn 2019, p. 17.
123 Some platforms for 3D printable models are, for example, Thingiverse, Shapeways, 
MyMiniFactory, and Sculpteo. See also Mendis et al. 2020, p. 127; Reeves and Mendis 
2015, p. 40.
124 Platforms for 3D models for games are, for example, CGTrader, Sketchfab and Cre-
ativemarket.com.
125 Derclaye 2020, p. 1



digital creativity in this doctoral thesis.

2.2 Digital design and digital creativity

2.2.1 Digital object

The term “digital”, as in digital data, can refer to information that 
is recorded or stored as a series of the numbers 1 and 0, also known 
as bits, to show that a signal is present or absent.126 A digital object 
can be defined as ‘an object composed of a set of bit sequences’.127 A 
digital object is an abstraction that can be used to refer to any type of 
information saved in digital forms, such as a video, text, database, digital 
image, piece of code, or a 3D representation of a physical object.128 In 
other words, when the material can be manifested by a bitstream, and 
appears to the user as a digital file, it can be thought of as a digital 
object.129 Often these digital objects contain information about physical 
objects or can be considered as a digital copy of a physical object. In 
the field of creative works, for example, digital objects encompass both 
a wide variety of file types (containing text, images, video, or audio) 
and of file formats (TIFF, DOC, GIF, PDF, JPG, MP3), which illustrate 
digitally different creative works created by the artists.130 A digital object 
can also be a computer program or software which includes written 
lines of code, algorithms or a set of instruction in and executable file 
(EXE) format, which enables a computer to execute a particular task or 
function.131

The type of information that the digital object contain has consequences 
from the perspective of the law. For example, the applicable law depends 

126 See, for example, Cambridge Dictionary 2021.
127 CCSDS 2012, p. 1-11.
128 Hedstrom 2002, p. 219; Molloy 2017.
129 Molloy 2017.
130 Ibid.
131 See for example, EXE File Extension. Fileinfo.com https://fileinfo.com/extension/
exe
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on whether a file contains personal or non-personal data,132 trade-
secrets,133 or computer code.134 In addition, from the perspective of IP 
law, an important aspect of these digital objects is that they themselves 
can be IP-protected subject matter such as code, a computer program, 
or a database, or they can illustrate or embody IP-protected subject 
matter, such as artistic works, signs, or patentable inventions. A digital 
object can also be a digital representation of a physical 3D object or 3D 
design, for example in the form of a CAD file,135 which in some cases 
can be protected through copyright or design law, or both. 

From the legal and technological perspective, the distinction between 
computer software, a database, or a file containing expression of 3D 
object is not always clear or is sometimes somewhat arbitrary.136 For 
instance, the EU software directive does not define what is meant by 
computer program or software137 and technological definitions for 
computer software and programs also vary to some degree. On the 
one hand, the Institute of Electric and Electronics Engineers defines 
software generally as “computer program, procedures and possibly 
associated documentation and data pertaining to the operation of 

132 For example see, General Data Protection Regulation; See also, Backhoum et al. 
2018.
133 The protection only applies to the information (whether it is in digital or physical 
form) that is not ‘generally known among or readily accessible to persons within the 
circles that normally deal with kind of information’. See, Trade Secret Directive, Art. 
2(1)a. See also, Mendis et al. 2020, p. 89. regarding trade secret protection and 3D 
printing.
134 Software Directive, Art 1.
135 Lipson and Kurman 2013, p. 88; Mendis et al. 2020, p. 21-22.
136 See for example, Osborn 2019, p. 63-64; Mendis et al. 2020, p. 23, 52; Mendis 2018, 
p. 696.
137 For example, Software Directive Recital 7 only states that “For the purpose of this 
Directive, the term ‘computer program’ shall include programs in any form, including 
those which are incorporated into hardware. This term also includes preparatory de-
sign work leading to the development of a computer program provided that the nature 
of the preparatory work is such that a computer program can result from it at a later 
stage. See also Case C-393/09, Bezpecnostní softwarová asociace – Svaz softwarové 
ochrany v. Ministerstvo kultury. ECLI:EU:C:2010:816.
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computer systems”.138 On the other hand, under a narrower definition, 
computer software only relates to application programs and computer 
files connote a collection of data stored as a unit and used by application 
programs.139 To use a somewhat simplified example: Microsoft Office 
Word program is a computer program which makes writing and 
editing text files possible and a Word file is a file format which contains 
the information about the edited text used by the computer program 
Microsoft Office Word. The information or data saved text in the Word 
file can be a story, pricing information about products or an unfinished 
PhD thesis. However, sometimes a file can contain functional properties 
in form of software code or algorithms which makes making distinction 
between software and file sometimes difficult and blurry. As discussed 
in the publication 1 and below, this is especially the case with digital 
designs and 3D printable CAD files.

2.2.2 Digital design

Design is a commonly used term, but there is no exact definition for it, 
and the meaning changes depending on the context it is used in.140 In 
general, design can be used to describe aesthetic or functional fashion 
items, interiors, packaging, or works of applied art. Design may be 
pleasant, creative, or artistic, but also purely functional. For example, 
fashion design is used to refer to a garment, accessory, or other wearable 
item that involves at least some kind of creativity from its designer.141 
Functional design, on the other hand, which usually manifests in forms 
of applied art or industrial design, includes creative elements and has 
an aesthetic value that is combined with a functional aspect. These can 

138 See, IEEE Std 610.12-1990 Standard Glossary of Software Engineering Terminolo-
gy; Mendis 2018, p. 696.
139 For example, Osborn 2019, p. 63; See also, File, TEchterms.com https://techterms.
com/definition/file
140 See, for example, Brandes 2012; Rawsthorn 2008; Suthersanen 2011; Adams and 
Webster 2016.
141 Härkönen 2018, p. 909; See also Härkönen 2021, p. 17-21 regarding the concept of 
fashion
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include e.g. garments, accessories, furniture, home décor items and 
jewelry. Design is also used in the legal context. According to the EU 
design regulation, a design means “the appearance of the whole or a 
part of a product, resulting from the features, in particular, the lines, 
contours, colors, shape, texture, and/or materials of the product itself 
and/or its ornamentation”.142 Design can also be used to refer to the 
technical practice, the craft, or the process of creating objects.

Digital design is the result of the digitalization of analogue designs as 
well as of the creation process.143 Due to the technological development, 
a design can also be created and exist in a digital form. Consequently, 
in this thesis, digital design will be used to refer to a digital illustration 
of an object, which is graphically represented and projected through 
a display unit, such as a computer monitor’s screen, and stored 
electronically as information.144 In practice, a digital design is saved 
as a file on a hard drive or mass storage and used with a particular 
software program. It should be noted that the examination in the 
thesis is not so much focused on different file formats or the technical 
methods of saving digital designs, but rather on what the digital design 
is depicting.145 However, as it will be discussed later, the distinction 
between design software, design file, and a digital design depicted in 

142 Community Design Regulation, Art 3. 
143 Tischner 2019, p. 166.
144 Antikainen, 2020, p. 141. It should be noted that representing designs digitally has 
almost as a long history as computers and computer graphics. For example, the early 
computer games of the 1970s consisted of very abstract black and white pixels, and 
the earliest 3D models were already used in the 1980s. Graphic user interfaces were 
made popular by the Apple Lisa in the early 1980s. In addition, the history of comput-
er-aided design started in the 1960s, long before the advent of 3D printing technology 
popularized CAD files. Regarding the history of CADs, see, for example, Cadazz 2004; 
Farin 2002.
145 For example in the 3D printing context the file type affects what information it con-
tains and to what extent it can be modified. For example, before printing a CAD file is 
transformed into a neutral STL file format which represents the 3D printable digital 
model but does not include information which would allow a third party to edit the 
original CAD file. Only minor changes are possible in STL format. Mendis et al. 2020, 
p. 21.
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the design file is necessary, notably, because that distinction plays an 
important role in the context of IP law.146

As in designs for a physical product, a digital design can depict a purely 
artistic work, such as a statue, a technical apparatus, or something 
in between. A digital design can be in 2D, for example designs for an 
icon, web design, a GUI, a blueprint, a 2D character model, or a visual 
background. It can also be a 3D design used in computer models, CGIs, 
or CAD. For example, a 3D printable CAD file can be described as a 
digital representation of a physical object, which contains information, 
such as its shape and dimensions, stored as a series of coordinates.147 
The use of digital designs is versatile and is not bound by the rules 
that govern the physical world and physical designs. It is, for example, 
possible, and often common in the gaming world for example, to depict 
a 3D design as a 2D design. This is done through an optical illusion 
or the angle from which the design is looked at. Digital designs can 
also depict something that cannot exist in the physical world, such 
as a Penrose Triangle.148 In addition to geometric data, CAD files can 
also include information such as color, structural strength, mechanical 
properties, the mass of the object, and other technical information.149 
Further, a CAD file can also include computer code, algorithms, or 
other functional properties.150 Many see similarities with 3D printable 
CAD files and word, excel or PowerPoint files151 but its utilitarian 
nature makes defining a CAD file as a digital object difficult.152 This 
raises questions such as whether the legal nature of a CAD file should 

146 Mendis et al. 2020, p. 50; Mendis 2018, p. 695; Dinev 2020.
147 Lipson and Kurman 2013, p. 88.
148 Rideout 2011, p. 168.
149 Gibson et al. 2010, p. 22; Osborn 2019, p. 29, 172.
150 For example, Mendis et al. 2020, p. 23; Mendis 2018, p. 697; Osborn 2019, p. 64.
151 Mendis et al. 2020, p. 21; Lipson and Kurman 2013, p. 12.
152 For example. Mendis et al. 2020, p. 52; Mendis 2018, p. 696-697; Osborn 2019, p. 
169-170; Dinev 2020.
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be addressed separately form the digital design it is depicting.153 This 
usually is not an issue, for example, with a MP3 file containing a digital 
copy of a copyright protected music because it receives the same 
protection as the physical record.154 Making these distinctions is even 
further complicated by the fact that digital designs are often included 
inseparably to computer programs, such as video games and mobile 
apps.155 

The importance of digital designs has grown especially due to the 
development of 3D printing technologies, which enable designs to exist 
both in the digital and the analog worlds. Designs can be converted 
from digital to analog or vice versa relatively easily with the use of 3D 
printing and 3D scanning technologies.156 Digital designs are shared 
and printed through online services,157 which raises the question of 
imitation,158 piracy159 and how digital designs can be protected.160 This 
doctoral thesis explores the extent to which the copyright and design 
right legislation in the EU protects these various designs and creations 
in their digital form, but also the relationship between physical and 
digital designs. The thesis uses the term “digital design”, instead of for 
example CAD design, to take more broader and technologically neutral 
view on the problems regarding digital use of designs.161 Broader 
consideration is especially important as digital designs are used in 

153 Mendis et al. 2020, p. 50.
154 Ibid. p. 50.
155 Antikainen 2020, p. 141.
156 Osborn 2019, p. 17. Mendis et al. 2020, p. 25-28.
157 Mendis et al. 2020, p. 127; Reeves and Mendis 2015, p. 40.
158 Osborn 2019, p. 22; Mendis 2020, p. 2.
159 Osborn 2019, p. 22; Mendis et al. 2020, p. 29; Mendis 2019, p. 70-7; Mendis et al. 
2019b; Mendis et al. 2015; Mendis and Secchi 2015, p. 41; Lipson and Kurman 2013, p. 
7; Masnick 2017; World Intellectual Property Review 2014; Grunewald 2014; Derclaye 
2020.
160 Mendis 2018, p. 696.
161 Further, the distinction of 2D object and 3D object is not clear in digital context 
while as mentioned above 3D object can be made to look as 2D object or vice versa. 
Other have also used the term “digital designs” see Derclaye 2020.
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addition to 3D printing, in animation, computer games,162 medical 
industry,163 mobile industry, the car industry,164 textile design and 
fashion,165 and architecture.166

2.2.3 Digital creativity

By digital creativity, the thesis refers to the creativity in the process 
of creating works or designs by using various software programs and 
digital tools. These tools include different technologies and techniques, 
such as 3D modeling software, coding, 3D scanning, or even using AI 
systems as creation tools. All these tools have their own advantages and 
disadvantages. In addition, how much human interaction is required 
depends on the technique used but also on the sophistication of the 
program or tool. However, the main point of these digital tools is that 
they can automate certain actions in the creation process through their 
code and software.167 For example, a 3D modeling tool can create actions 
such as forming lines, coloring, or creating complex repetitive patterns 
like bubbles in foam. 3D scanning technologies can also automate the 
creation of a digital representation of a physical object by creating a 
digital data point cloud of the surface of the object.168 An AI system 
or program, on the other hand, can generate a new artistic-looking 
work almost automatically from a large dataset of existing works that 
it has been trained to mimic.169 It should be also noted that there is 
no singular definition for an AI system, and it is used to cover a broad 
spectrum of technologies. The most recent attempt to define the term by 

162 Antikainen 2021.
163 Ballardini et al. 2021.
164 White 2014.
165 Dickson and Coles 2000; Antikainen and Härkönen 2017; Űstűnkaya 2020; Scan-
2CAD 2017b.
166 Sculpteo 2021.
167 Mendis 2018, p. 703. For instance, Daan van den Berg’s example of infecting a stan-
dard IKEA design with the Elephantiasis Virus. See Weinberg 2010.
168 Lipson and Kurman 2013, p. 95.
169 Yanisky-Ravid 2017, p. 663-664.
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the EU is that an AI system means software that is developed with one 
or more of the techniques and approaches, such as machine learning 
approaches, logic- and knowledge-based approaches, and statistical 
approaches,170 and can, for a given set of human-defined objectives, 
generate outputs such as content, predictions, recommendations, or 
decisions influencing the environment they interact with.171  At the 
same time, some see AI systems just as computer programs.172

Digital creativity is different from analog creative work, because 
digitalization has removed several constraints of the physical world, 
which offers digital creation several benefits over physical creation. The 
digitalization of designs democratizes the innovation and creation173 
of new works and designs by reducing the cost of creation. Creating 
physical designs traditionally requires skill, know-how, machines, 
materials, and tools, which are costly to acquire, both in time and money. 
Today, even an inexperienced user can start creating designs with a 3D 
modeling software, as they have become both affordable and accessible 
and do not require prior knowledge.174 AI tools can even remove the 
requirement of human skill and creativity completely175, and produce a 
countless number of new works or iterations, remixes, and modifications 
of an existing work without needing to take a break. Digitalization 
makes it possible to move the whole design and creation process to the 

170 Annex I lists these approaches in the following way: (a) Machine learning approach-
es, including supervised, unsupervised, and reinforcement learning, using a wide vari-
ety of methods. including deep learning; (b) Logic- and knowledge-based approaches, 
including knowledge representation, inductive (logic) programming, knowledge bases, 
inference and deductive engines, (symbolic) reasoning, and expert systems; (c) Sta-
tistical approaches, Bayesian estimation, and search and optimization methods. See 
European Commission 2021, Annex I.
171 European Commission 2021, Art. 3.
172 For example, Davis 1991, p. 1.
173 Von Hippel 2005; Osborn 2019, p. 18; Mendis et al. 2020, p. 20.
174 Although, this helps but digital creation tools offer general purpose tool to creation 
compared to physical tools meant for painting, cutting wood or stone which all require 
different skills.
175 Antikainen 2018, p. 4-8.
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digital world that offers almost unlimited creative freedom, because 
it is not bound by the restrictions of the physical world.176  Further, 
when digital creation is combined with the manufacturing capabilities 
of 3D printing, reproduction is no longer tied to the economics of scale, 
thus making complexity free and enabling the mass customization of 
designs.177 However, the differences to analog creativity and many of 
the benefits mentioned above are also the root causes for the problems 
related to IP law. This doctoral thesis explores the extent to which EU 
copyright law can be applied to digital creativity, especially when it is 
automated with software tools and AI technologies.

2.3 Digital creativity and 3D printing – Uncertain copyright 
protection for digital designs files

The question of how the law interacts with digital technology can be 
approached through a study of how IP law responded to digitalization 
and, specifically, how copyright law responded to digital designs and 
3D printing. The rapid development in 3D printing technologies and 
3D printable CAD files has led to a series of legal problems, and it 
remains to be seen whether law is up to the task to regulate this new 
technology.178 This technological development has also raised a series 
of questions and issues within the field of intellectual property rights, 
as digital files can touch on all main branches of IP law.179 A CAD file 
can be a representation of copyrighted work, a registered design,180 

176 With 3D printing, it is economically feasible to create a small number of individually 
customized products. 3D printing also makes it possible to create shapes and models 
which cannot be produced with traditional manufacturing methods. See The Econo-
mist 2012; Ituarte et al. p. 37.
177 Osborn 2019, p. 19-20; Mendis et al. 2020, p. 20; Mendis 2018, p. 697.
178 See for example, van Den Berg et al. 2016; Tran 2014; Flynt 2020; Mendis 2019, p. 
75; Griffin 2019.
179 See, in general, Ballardini et al. 2017; Osborn 2019; Mendis et al. 2020; Mendis et 
al. 2019a.
180 Mendis 2020; Margoni 2019.
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or a patented invention,181 or even include a trademark.182 Within this 
debate also lies the question of how to apply copyright law to digital 
design files, as they can depict artistic works, such as works of applied 
art. This poses a challenge to a copyright law, because 3D printing 
technology and digital designs combine two of the most difficult subjects 
for copyright: digitalization and works with functional purposes. The 
challenges of copyright and 3D printable CAD files are detailed and 
discussed in Publication 1.

Copyright protection plays an important role for the creative industries 
in protecting creative works, as it gives broad protection over a long 
period of time.183 The importance of copyright protection has only 
increased in the last decades, especially due to the digitalization of 
creative works. As explained above, digitalization enables the sharing, 
copying and using of creative works almost for free, and allows the mass 
use of copyright-protected content by ordinary users, often without 
the right holders’ permission.184 When in digital form, creative works 
can be created, modified, and mixed with other works effortlessly. The 
effects of digitalization are well known by the film, music, and game 
industries, in which rampant piracy and the changing consuming habits 
have forced the actors to re-consider and transform their old business 
models and protection strategies.185 The technological change has also 
attracted legal responses to address the problems of digitalization186, 
but many issues still remain unresolved – especially now that physical 
objects are increasingly depicted and used in digital form. 

Another challenge comes from the fact that digital designs often depict 

181 Peacock 2014, p. 1935; Desai and Magliocca 2013; Mendis 2020 et al. p. 39-48; 
Mimler 2019.
182 Bradshaw et al. 2010; Brean 2013; Ballardini et al. 2015; Hong and Bradshaw 2019.
183 Derclaye 2020a, p. 12.
184 Bridy 2011; Lemley 2019. 
185 For example, Günther 2016; For 3D printing, see Reeves and Mendis 2015.
186 For example, European Commission 2015. See also, Digital Single Market Directive.
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physical objects with functional elements. As illustrated in Publication 
1, this is especially the case with 3D printable CAD files, which can 
often depict objects such as spare parts, tools, or works of applied art. 
However, dealing with works of applied art and works with some form 
of functional aspect has always been a difficult subject for copyright 
protection. For a long time, determining whether and to what extent 
copyright is applicable for these works has been left for national courts 
to decide. This has led to different standards and practices evolving, not 
only globally but also within the EU.187  In the past, many countries have 
been reluctant to offer copyright protection for works with functional 
elements.188 For example, the higher threshold of originality required 
for works of applied art in Germany and in the Nordics countries has 
been set to avoid the cumulation of copyright and design protection.189  
This has led to a situation where the national courts are still relying 
on their own traditions in interpreting originality190, which creates 
uncertainty regarding what can be protected through copyright and 
how originality should be addressed as regards works of applied art.191

In order to create functional markets in the EU and provide effective 
protection for the creative industry, the regulation of digital technology 
has to be coherent. As the market is global, it has become evident that 
the problem of digitalization and works of applied art requires an 
answer that goes beyond national laws. As discussed in Publications 1 
and 3, the EU has aimed to address some of these problems through a 
series of directives, but also through the CJEU case law, which aims to 
harmonize several concepts in copyright, such as the concept of work 

187 See, in general, Derclaye 2018.
188 Schovsbo and Teilmann-Lock 2016, p. 423.
189  See, for example, Ohly 2018 for the German perspective; Schovsbo and Rosenmei-
er 2018 for the Nordic perspective; Härkönen 2020a and Mylly 2016, p. 909 for the 
Finnish perspective.
190 Rosati 2019, p. 90.
191 See, for example, Derclaye 2017, p. 629; Mylly 2016, p. 913; Härkönen 2020a, p. 
2–3; Mendis 2019, p. 58-61; Inguanez 2020.
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and the originality standard. In the EU, the originality standard has 
been explicitly harmonized for computer programs,192 databases,193 
and photographs194 through directives. According to these directives, 
a computer program, database, or photographic work can be seen as 
an original if it is its author’s own intellectual creation. As discussed 
in Publications 1 and 3, this harmonization process has gone beyond 
these directives through the EU Case law. In the EU, it is generally seen 
that, through the interpretation of the Infosoc Directive,195 the CJEU 
has has created a uniform concept of originality for all creative works, 
including works of applied art.196

In several aspects, applying EU copyright law to creative works in 
the digital context is relatively unproblematic. Copyright law protects 
original creative works, so a work of literature, music, or painting is 
protected regardless whether it is in digital or physical form. However, 
there are some fundamental problems still remaining, especially 
regarding the ability of copyright to deal coherently with digital works 
depicting physical 3D objects. This is especially so when physical 
designs now can be transformed from digital form to physical and 
vice versa via 3D printing, 3D scanning, and modeling technologies. 
The digitalization of designs raises the question whether originality 
can be determined similarly for a physical design and for a digital 
design depicting a physical design.197 As discussed in Publication 1, the 
creative steps and the tools to create design digitally differ substantially 

192 Software Directive, Art. 1(3). 
193 Database Directive, Art. 3(1).
194 Term Directive, Art. 6.
195 See, for instance, van Eechoud 2012, p. 69; Kur and Dreier 2013, p. 291–293; Rosati 
2013. It remains to be seen to what extent the national courts will try to reconcile their 
own established approaches with the harmonized European approach to originality. 
See Mylly 2016, p. 906.
196 Case C-683/17, Cofemel v G-Star Raw, ECLI:EU:C:20219:721; For a more detailed 
analysis of the Cofemel case, see Kur 2019; Derclaye 2020a; Schovsbo 2020; Härkönen 
2020a; Inguanez 2020.
197 Mendis et al. 2020, p. 50.
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from the tangible world. A digital design or a CAD file can be created 
through modeling, 3D scanning, or coding, all of which offer different 
possibilities for the artist to express their free and creative choices. 
These digital creation processes and methods are not traditionally 
associated or present with the creation of physical 3D works, and they 
add an extra layer to the consideration about if and when a digital 
design can be seen as original. For the coherence of copyright law and 
protection, a problematic situation would arise if the same work were 
protected in digital form but not in physical form. The challenges of 
determining originality and free and creative choices in the digital 
creation of designs are detailed and discussed in Publication 1.

There is also the question of what should be considered computer 
programs in the digital world. Computer programs, software, and code 
that can be considered original are governed by a specific regime of 
the computer program directive.198 However, with most creative works, 
such as music, books, or movies, despite being in digital form, they 
are not seen as computer programs despite being saved as a digital 
file. CAD files raise the question of how EU copyright law should deal 
coherently with digital design files.199 The problem comes from the 
dualistic nature of digital design files that, on the one hand, contain 
and illustrate an artistic object but, on the other, is a file containing 
computer code that makes several functions possible, such as 3D 
printing designs from a CAD file.200 When a written code or program 
makes something functional, it could be seen as a computer program, 
which can be protected by copyright as literature work. However, the 
digital illustration, again, can be seen as an artistic work. From the 
regulatory perspective, it should be clear according to which law digital 
designs files are governed, the ‘ordinary’ law of copyright or the specific 

198 Software Directive, Art. 1.
199 Mendis 2018, p. 695; Dinev 2020.
200 Similarly Mendis et al. 2020, p. 50; Dinev 2020.
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regime applicable to computer programs.201 This classification has 
consequences, such as how the rights granted to the author are subject 
to a specific set of exceptions,202 and how private copying exceptions 
may be applicable to CAD files.203

2.4 Digital creativity and AI-generated works – The creator 
according to copyright law

Another way to approach the question of how IP law interacts with digital 
technology is to study the role of the author in the digital environment, 
and especially how copyright law responds to AI technology and AI-
generated works. The development in AI technologies, machine 
learning, and computer software has given rise to novel legal problems 
that before were only topics of science fiction, since the AI systems can 
automate many aspects of intellectual labor, such as decision making, 
data generation and analysis, and the generation of inventions.204 The 
legal problems of AI range from who is responsible for an accident 
caused by a self-driving car,205 to whether an AI-generated database 
can get sui generis protection206 or whether an invention made by an AI 
system can be patentable.207 As AI systems can generate artistic-looking 
works seemingly without human interaction, the development of AI 
technologies also raises questions in the realm of copyright.208 Inside 
this debate are questions like whether AI-generated works should get 

201 See Antikainen and Jongsma 2017, p. 261-262 for a more detailed list of literature.
202 Software Directive, Art. 5.
203 The applicability of the private copy exceptions may have important consequences 
for remuneration schemes, such as levy systems, as right holders will need to be com-
pensated for the harm suffered by private copying and such schemes at the moment do 
not take account of 3D printing.
204 Abbott 2020.
205 Schellekens 2015.
206 Schellekens 2011.
207 For example, some AI systems can generate new inventions without any engineer-
ing input. See Moriggi 2017; Abbott 2019; Abbott 2020.
208 See, for example, Yanisky-Ravid 2017; Ricketson 1991; Ginsburg 2018; Grimmel-
mann 2016; Dorotheou 2015.
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copyright protection at all, and if yes, who is the creator.209 The debate 
touches on fundamental concepts like author and originality and on 
how these should be seen in the context of this disruptive technology. 
These problems are detailed and discussed in Publication 2.

Copyright gives protection to the creator of an original work. This 
bundle of economic and moral rights has been justified through theories 
based on natural right, 210 reward, and incentive. 211 What is common for 
all these justifications is that the creator deserves the protection for a 
certain action of theirs which has been to create something original 
or doing something creative. Thus, for example if a rock has become 
shaped in an artistic-looking way through natural phenomena, a 
person who finds it does not get copyright protection because there 
is no creative input from that person. Typically, determining who or 
what created the work and whether there was any original contribution 
is not problematic. The copyright belongs to the person who writes a 
book, paints a painting, or carves a statue out of stone – the author. 

As described in Publication 2, in some cases, determining who is the 
author and who makes the creative contribution can be a challenge. 
For example, this can be the case when there are several people 
contributing to the making of a work, such as a movie. Not everyone 
involved in the creation process gets the copyright to that work, as their 
contribution can be mechanical, un-original, or they are just following 
the instructions of the movie director. The technological development 
has also challenged the understanding who, if anybody, has actually 
made a creative contribution. For instance, at the time of invention of 
photography, it was questioned whether there was any room for human 

209 Dorotheou 2015; Samuelson 1985
210 For example, from the natural right perspective, the author should get the right 
because the law recognizes the author’s natural right over the products of their labor 
or those that express the author’s personality; See Bently and Sherman 2014, p. 36; 
Hughes, 1988, p. 287.
211 Bently and Sherman2014 36-37.
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creative input in the creation of photographic works.212 However, 
demands for protection were raised due to the increased use and 
monetary value that the works started to have. Today, even seemingly 
simple photographs can get copyright, and the Term Directive permits 
Member States to give sui generis protection even to non-original 
photographs.213

Another instance where the human’s role is problematic is when 
computer programs and digital technology are used in the creation 
process.214 This is because digital technology blurs the line between 
the creative actions and choices made by a human and computer 
software generating artistic-looking content determined by its code 
and algorithms. In most cases, making a distinction between computer 
generated and human created is not too problematic. A person using 
a word processing program to create a novel is also the author, and 
the software just acts as a tool to make the creative actions more 
efficient than writing a novel on paper. This does not change even if the 
algorithm suggests or changes the text automatically, for example, to 
correct spelling mistakes or to suggest new words to the text. 

As detailed in Publication 2, the situation, however, becomes more 
problematic when an algorithm or a computer software makes creative-
looking work without or with a minimal amount of human interaction. 
In other words, when the work is computer- or AI-generated. Especially 
with AI technology, this autonomy is taken to the extreme as it enables 
the generation of artistic-looking works seemingly without any human 
interaction.215 The emergence of AI systems to create artistic-looking 
work has been fast, considering that this was science fiction just a few 

212 de Cock Bunning 2016, p. 317; Ricketson 2012; Clifford 1997, p. 1676; Guadamuz 
2017, p. 173; Dreier and Hugenholtz 2016, p. 16.
213 Term Directive, Art. 6; See also, Case C-145/10, Painer v StandardVerlags GmbH, 
ECLI:EU:C:2013:138.
214 For example, Samuelson 1986.
215 See Antikainen 2018, p. 4-8.
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years ago. In fact, all forms of creative works can now be generated 
with AI tools and digital designs are no exceptions to this.216  The 
development of AI technology challenges our understanding of human 
authorship and creativity in the context of copyright, and forces us to 
re-examine the requirements of protection. For the functional markets 
and for an effective protection in the EU, the regulation of AI generated 
works should be clear and coherent. 

As argued in Publication 2, the development of AI technology challenges 
the traditional view of the author that they need to be a human.217 
Although the author is a central concept in copyright law, international 
agreements, such as the Berne Convention,218 the WIPO Copyright219 
Treaty, and the TRIPS Agreement,220 fail to define it.221 Similarly, in 
the EU, the definition of authorship has not been explicitly defined or 
harmonized. As further discussed in Publication 2, the wording used in 
the Computer Program Directive,222 Database Directive,223 Rental and 
Lending Directive,224 and Satellite and Cable Directive225 concerning 
the author leaves some freedom for the member states to decide. 
The uncertainty regarding the concept of author has raised questions 
and uncertainty about whether an AI system could be considered as 
author.226 This uncertainty also creates a problem for the harmonization 
and coherence of EU copyright law because the diverging national 
interpretations regarding the author would enable different outcomes 

216 Antikainen 2018, p. 4-8; Luce 2019.
217 Ricketson 1991, p. 1; Ginsburg 2018, p. 131.
218 Berne Convention.
219 The WIPO Copyright Treaty 1996. Art. 1. 
220 TRIPS agreement, Art. 2(2). 
221 Ginsburg 2003, p. 1106. 
222 Software Directive, Art. 2(1). 
223 Database Directive. Art. 4(1).
224 Rental and Lending Directive, Art. 2(2).
225 Satellite and Cable Directive, Art. 1(5).
226 Yanisky-Ravid and Velex-Hernandez 2018, p.9.
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for the protectability of AI-generated works. 

As discussed in Publication 2, the development and use of AI technology 
to generate artistic-looking works also challenges our understanding 
of originality and of who has made the original contribution. The 
problem of originality is strongly linked to the question of who should 
own the rights to AI-generated content. The CJEU considers a work 
original if it is the author’s own intellectual creation,227 resulting from 
free creative choices that reflect the author’s personality.228 In the 
academic discussion, arguments have been raised that an original 
contribution could be made by the AI itself, 229 the creator of the AI 
system,230 or the user of the AI system.231 It could also be argued that 
nobody actually makes any original contribution. The challenge is that 
the boundary between human and machine-generated creativity is 
becoming increasingly blurry and difficult to determine in the digital 
environment. Drawing the line is not made easier by the lack of clarity 
what is actually meant by an AI.232 Thus, the problem is to what 
extent AI-generated works can be considered original and how the 
current originality standard should be applied to AI-generated works. 
Originality plays an important role in determining whether IP rights 
can even be enforced.233 As it is discussed in Publication 2 below, if 
EU copyright law cannot clearly establish who has made the original 
contribution and what can be considered an original contribution, 

227 Case C-5/08, Infopaq v Danske Dagblades Forening, ECLI:EU:C:2009:465, Para 
37.
228 Case C-145/10, Painer v StandardVerlags GmbH, ECLI:EU:C:2013:138, Para 89; 
Joined cases C-403/08 and C-429/08, Premier League Ltd and Karen Mur-
phy, ECLI:EU:C:2011:631, Para 98; Case C-604/10, Football Dataco v. Yahoo!, 
ECLI:EU:C:2012:115, Para 38.
229 Yanisky-Ravid and Velex-Hernandez 2018, p.9.
230 Hristov 2017.
231 For example, Denicola argues that a user who initiates the creation of a computer- 
generated work should be recognized as the author and copyright owner of that work: 
Denicola 2016, p. 251; See also Samuelson 1985, p. 1185.
232 Antikainen 2018, 4-5; Davis 1991, p. 1; Russel and Norvig 2010, p. 1.
233 Härkönen 2020b, p. 167.
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this can lead to an expansion of copyright protection beyond its initial 
objective.

As illustrated in Publication 2, there is a further question of whether 
we can keep AI-generated works outside the scope of IP protection 
through regulative means. There have been proposals to address the 
legal uncertainty regarding AI-generated works and inventions. These 
proposals suggest that AI-generated works and inventions should not 
get IP protection.234 Superficially, this could solve the problems created 
by the AI technology by removing any legal uncertainty. However, as 
is detailed and argued in Publication 2, the problem is whether the 
exclusion of AI-generated content and keeping it in the public domain 
through legal means actually works in practice. The problem can be 
more challenging than just clarifying the legal status of AI-generated 
content, especially when AI-generated works are becoming impossible 
to distinguish from purely human-created works. There is already 
a surge of these new works that are beginning to have increasing 
monetary value. 

2.5 Towards a digital design right? Design protection for 
digital objects

The interaction of IP law and digital technology can also be examined 
through a study on how EU design law has responded to digital designs 
and especially to video games where designs exist without a physical 
counterpart. For many creative industries, the registered design right is 
one of the major IP rights used to protect their creations.235 Registered 
design right plays a central role, especially in fields where the appearance 
of a product can give substantial competitive advantage over other 
competitors through its uniqueness, look, and feel but also through the 

234 European Commission 2020b, p. 7. However, see Abbott (2019) who argues that AI 
generated inventions should get patent protection.
235 For example, Church et al. 2019; Massa and Strowel 2003, p. 76.
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functionality of the design.236 Traditionally, design protection has been 
used to protect physical objects such as apparel and clothing, works of 
applied and industrial art, and furniture designs, where copyright is 
not necessarily available due to the lack of originality. 

The increasing digitalization, however, raises the question whether 
design protection could also play a role in protecting designs in digital 
form.237 The discussions have concerned whether design protection 
is applicable to graphic user interfaces and icons,238 and whether 3D 
printable CAD files can be protected through design protection.239 
Within this debate, there is also the question whether design protection 
covers the use of 3D designs in a purely intangible and digital manner, 
such as using an existing registered design in a video game. The 
challenges and applicability of EU design protection in protecting 
digital designs are detailed and discussed in Publication 3.

Designs are increasingly registered in digital form, as the EUIPO 
allows registration through CAD files, which show the appearance 
of the design.240 As discussed in the Publication 3, these designs are 
often created and registered with physical reproduction in mind, 
either through traditional manufacturing methods or through 3D 
printing. However, digital designs can be used in a purely intangible 
manner. Designs such as icons in apps and graphic user interfaces are 
examples of designs made exclusively for digital use. Another instance 
are the video games, where the building blocks for all games are 
digital designs.241 In the software, mobile, and video game industries, 

236 European Commission 2020a, p. 10.
237 For example, McKenna and Osborn 2020, p. 395; Filitz et al. 2017; Rodrigues 2018; 
Ferril 2016; Mendis 2020.
238 Kur 2003.
239 Elam 2016; Mendis 2020.
240 See, for example, EUIPO 2018, p. 24; European Commission 2020a p. 14; Filits et 
al. 2017.
241 Antikainen 2021, p. 4.



51

the question of protecting digital designs is becoming increasingly 
important, as digital design can easily be copied and used by others.

In order to increase the attractiveness and effectiveness of design 
protections, the EU created a community-wide design law through the 
implementation of the Design Directive and the Community Design 
Regulation, which to a large extent unified the design protection 
within the EU.242 However, both the Design Directive and the Design 
Regulation stay silent regarding the legal status of digital designs and 
to what extent they can be protected. As design law does not explicitly 
address digitalization, the adaptation of design law for technological 
change has mainly happened through national practices, EU case law, 
and EUIPO practice. This leaves several questions and uncertainties 
regarding the legal status of digital designs and whether the EU design 
legislation can meet the challenges created by digitalization. The 
challenge is that for the design protection to be useful for the creative 
industries, it should be able to answer to the challenges of digitalization. 

Some have questioned the rationale for applying design protection due 
to the increasing cumulation with copyright protection.243 Copyright 
offers several benefits over design right, but one of the main functions 
and advantages of design protection was to give protection for 
functional designs such as works of applied art and industrial designs. 
Design protection was seen as more suitable for this, as protecting 
functional objects through copyright was and is still seen problematic. 
Traditionally, certain countries have been trying to avoid the cumulation 
of design and copyright protection by excluding works of applied art 
from the realm of copyright, for example, through different originality 
standards.244 However, maintaining a clear line between these two 
rights is now difficult to maintain. As discussed in Publication 3, the 

242 European Commission 2020a, p. 5-6.
243 Tischner 2018; Antikainen 2021, p. 8; Schovsbo 2020.
244 Schovsbo & Rosenmeier 2018, p. 125.
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reason for this are the recent developments in the EU case law, which 
prevent any different standards for protecting works of applied art 
through copyright.245 In effect, copyright protection is now increasingly 
available for protecting works of applied art, which can decrease the 
attraction of design protection for the creative industries.246 Expanding 
the scope of copyright has created academic debate regarding the role 
of design protection.247 The traditional role of design protection was 
to offer protection for functional designs and works, such as works 
of applied art and industrial design, and the role of copyright was 
to protect artistic works. The challenge is what kind of role design 
protection can have, when design and copyright protection now are 
almost fully cumulative and when copyright protection is increasingly 
available for functional works. The role of design protection can be 
further questioned if it does not cover the digital use of designs. 

The main challenge for design protection comes from the fact that 
design law was not drafted with digitalization in mind. The roots of 
design protection are deeply in protecting the appearance of physical 
objects, such as works of applied art, industrial designs, or fashion 
apparel. As discussed in Publication 3, these origins in the tangible 
world are especially apparent in the language that is used to define the 
central concepts of design law.248 Further, design protection especially 
excludes computer programs from the protection of design law. A strict 
interpretation of these concepts, for example, regarding a product,249 
would require a physical object, and this would exclude digital designs 

245 Case C-683/17, Cofemel v. G-Star Raw, ECLI:EU:C:20219:72; Kur 2019; Derclaye 
2020a; Schovsbo 2020.
246 Schovsbo and Teilmann-Lock 2016. See however also, Kur 2019.
247 Derclaye, Kur 2019; Rerclaye 2020a. 
248 See, for example, Design Regualtion, Art. 3(b), where a “product” is defined as ‘any 
industrial or handicraft item, including inter alia part intended to be assembled into 
a complex product, packaging, get-up, graphic symbols and typographic typefaces but 
excluding computer programs’.
249 McKenna and Osborn, 2020, p. 395; Bently and Sherman 2014, p. 710; Margoni 
2013, p. 232; Elam 2016, p. 151.



outside the protection of design law. The applicability of design 
protection on digital designs has raised an academic debate before, but 
one that mainly concerned icons and graphic user interfaces,250 which 
are now seen as protected subject matter.251 However, the problems and 
uncertainty still persist, especially regarding 3D designs and animated 
designs. There is also uncertainty about how other central concepts, 
such as the appearance of a product, individual character, normal use, 
and informed user should be seen from the perspective of video games, 
and how the freedom of the designer is restricted in the digital context. 
For the effectiveness of the protection, it should be clear whether and 
to what extent design protection covers digital use. 

The main challenge with the EU design law is if and when a purely 
digital use of design, such as in a video game, can be seen as infringing as 
there is no physical product. A further challenge concerns whether the 
scope of protection covers the different new ways of using design that 
have been made possible by digitalization. When a design is in digital 
form, it can be transformed from physical to digital and vice versa, or 
the dimension of the design can be changed from 3D to 2D and from 2D 
to 3D. For adequate protection in the digital realm, design law should 
cover this kind of use. As pointed out in Publication 3, the challenge 
is that some national differences still remain in the interpretations 
regarding the scope of protection. These national differences pose a 
challenge for the coherence of EU design law, as national differences 
enables diverging understandings about to what extent the digital use 
of designs is protected.

Yet another challenge concerns digital designs without a physical 
counterpart are indeed seen as protectable subject matter through 
design law. The expansion of design protection to cover digital use 
raises the question of whether the limitations provided in Article 10 

250 For the earlier discussion, see Kur 2003, p. 58.
251 For example, Margoni 2013, p. 228; Elam 2016, p. 150. 
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of the Community Design Regulation are enough to accommodate the 
digital use of designs. The challenge is that the list of limitations is 
exhaustive and could be seen as inadequate when artistic freedom of 
expression is considered.252 

 

252 District Court of the Hague, 4 May 2011, Nadia Plesner Joensen/Louis Vuitton Mal-
letier SA, IER 2011/39.
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3 SUMMARY OF THE PUBLICATIONS

This section summarizes the key findings of the individual articles 
within the thesis. The section also presents the main contributions and 
future implications of each individual article. The doctoral research 
consists of two peer-reviewed journal articles and one peer-reviewed 
book chapter, concentrating on the distinctive aspects of digital 
designs and digital creativity from the perspective of copyright law and 
design law. Publication 1 was co-authored with Daniel Jongsma and 
publications 2 and 3 were written by the author.

3.1 Publication 1: The Art of CAD: Copyrightability of Digital 
Design Files

3.1.1	 Key	findings	of	the	publication

The publication identified two strands of thought regarding the 
copyright status of CAD files. Most commentators view CAD files as 
either literary works, in particular as computer programs, or as artistic 
works. Drawing from a technological background and legal praxis, 
this publication argues that digital designs should mainly be seen as 
artistic works. This means that CAD files are, in principle, subject to 
the ‘ordinary’ law of copyright as harmonized by the InfoSoc Directive, 
and not to the special regime created by the Software Directive. In 
some few cases, it is possible to see them as computer programs, e.g. 
when a digital design is done by coding and this code can be considered 
the author’s own intellectual creation.253 As it is pointed out in the 
publication, this work type classification has consequences, such as 
on how the rights granted to the author are subject to a specific set of 
exceptions,254 and on how private copying exceptions may be applicable 
to CAD files. Further, although it is an interesting possibility to see CAD 

253 See also Antikainen and Jongsma 2017, p. 268; See also Mendis 2018, p. 700; Men-
dis et al. 2020, p. 54-55. 
254 Software Directive, Art. 5.
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files as a database, the publication argues that a CAD file will usually 
not get protection or sui generis protection as a database. In any case, 
such protection will not extend to any physical copies of such a file.

The publication points out that, regardless of the work type 
classification, a digital design can get copyright protection, provided 
that it is the author’s own intellectual creation. In other words, it 
must be the author’s own intellectual creation, reflecting the author’s 
personality, and implying that the author was able to make free and 
creative choices. However, whether a work in CAD form exceeds this 
threshold has to be considered on a case-by-case basis. In general, 
when something completely new is created with a CAD program, it 
should not be treated any differently than if the object had been created 
in a tangible form. If the work is original, then so is its digital depiction 
in CAD form. Similarly, the publication argues that, in general, digital 
design depicting a purely functional object should not get copyright 
protection. Slavish imitation of a functional object, whether it is 
done from the ground up or by copying an existing design, does not 
usually represent any free and creative choices. However, in certain 
cases, the CAD file can get protection even though the object that it 
depicts cannot itself be considered original. This can be the case if the 
CAD file portrays a functional object in an original manner through 
its composition, angle, background, shading, or use of light and 
color.255 Protection is also possible, if the CAD is considered an original 
drawing of a technical nature or, in some exceptional cases, if the CAD 
file has been coded in an original manner. However, with CAD files, 
the possibilities to express free and creative choices are often limited, 
and most original features, such as shading, composition and angle, 
disappear when the work is printed. Thus, a physical copy would no 
longer infringe copyright.

The publication also considers the situation where a person makes a 

255 Case C-145/10, Painer v StandardVerlags GmbH, ECLI:EU:C:2013:138, Para. 91.
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digital copy of a pre-existing tangible object through 3D scanning or 
by using 3D modeling software. If the tangible object is protected by 
copyright, faithful digital recreation using either method will normally 
be considered a reproduction thereof. Similarly, if the physical object, 
such as a spare part, is not protected by copyright then, in general, 
even faithful digital copying of it does not make it original. In the case 
of a scanner, using it normally requires skill and effort, but free and 
creative choices are absent. When the model is made using 3D modeling 
software, there are no free and creative choices, if the objective is to 
create a one-to-one copy—although the creation can take a lot of effort 
and resources. If, however, free and creative choices are involved in 
the modeling process or if the model is modified afterwards by adding 
new original elements, it can be considered a derivate work, subject 
to control by the creator of the CAD file and the author of the original 
work. However, the characteristics of CAD technology and the creation 
process limit the creative possibilities in several areas. This needs to be 
taken into account when considering whether a work is protected by 
copyright. 

3.1.2	 The	main	contribution	and	future	implications

The main contribution of this publication is a more coherent and 
technologically neutral view on the legal status of digital designs and 
on how originality should be determined in digital creations. Seeing 
digital designs and 3D-printable CAD files mainly as artistic works 
clarifies the legal status of digital designs as well as which law these 
digital designs should be governed according to. From the perspective 
of the artists and designers, who mainly creates digital designs through 
3D modeling or 3D scanning tools instead of coding, this is also more 
natural. Artistic works stance is also a more technologically neutral 
stance, as digital designs and CAD files are also used in many more 
instances, such as in gaming, virtual reality and architecture, than just 
as a model or instructions for 3D printing. As pointed out earlier, a 
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harmonized originality standard for all creative works256 would solve 
many of the problems related to digital designs. There are no standards 
for different work types, whether they are works of applied art, computer 
programs or pure artistic works. Whether it exists in digital or tangible 
form, a work is original when it is its author’s own intellectual creation. 
The challenge is, however, how this uniform standard of originality 
should be applied to the creation of digital designs, especially designs 
which depict 3D objects. This is especially a problem in the EU, where 
there is a lack of case law clarifying what can be considered free and 
creative acts by the author when a digital design is created with digital 
tools.257 

This thesis contributes to the identifying and differentiating of free and 
creative steps from choices dictated by technical function in a digital 
context. The thesis identifies several instances where originality can be 
found in these different creation techniques, but also, perhaps more 
importantly, where it is not present. Slavish imitation of a functional 
object, whether it is done from the ground up or by copying an existing 
design, is not usually a representation of free and creative choices. 
This approach would enable copyright law to deal similarly with both 
physical 3D work and digital depictions, and to minimize the number 
of cases where the digital object are protected but the physical copy are 
not. Simply the act of digitalization does not make a 3D work original, 
as the process needs to include free and creative steps. An original 
feature can often be added to the digital design during the creation 
process, such as colors, lightning or angle of depiction, but these do 
not make the underlining shape original. In addition, most, if not all, of 
these added original aspects disappear when the design is reproduced 

256 Case C-683/17, Cofemel v G-Star Raw, ECLI:EU:C:20219:721; See also, Kur 2019; 
Derclaye 2020a; Schovsbo 2020.
257 One example comes from Finland, see the Decision of the Finnish Market Court 
MAO:302/18; See also Case C-393/09, Bezpecnostní softwarová asociace – Svaz soft-
warové ochrany v. Ministerstvo kultury, 
ECLI:EU:C:2010:816. 
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in physical form. Thus, from the protection perspective and when 
copyright infringement is contemplated, care should be taken when 
considering the originality of the product’s shape and form. These are 
present both in the physical and digital form but their originality needs 
to be considered on a case-by-case basis. 

Further, automatic content control is increasingly used to control the 
use of copyrighted content such as music and video.258 In the future, it 
is possible that these kinds of content control technologies and upload 
filters will also be applied to the use of digital designs on the Internet. 
How copyright-protected work or infringement will be determined in 
the context of digital design will be interesting to see.259

3.2 Publication 2: Copyright Protection and AI-Generated 
Works – A Fight We Have Already Lost?

3.2.1	 Key	findings	of	the	publication

The publication points out that the use of different AI systems to 
generate artistic-looking work has grown substantially and is present in 
every creative field. The development of AI technology and the fidelity 
of AI-generated works has caught the legal community by surprise, 
creating a surge of academic debate.260 This has raised the questions 
if and to what extent computer-generated and AI-generated works 
should be included in the realm of copyright, and who, in that case, 
should own the right to those creations. Arguments have been made 
both for giving protection261 and against it.262 

258 See, for example, Henning 2020.
259 Mendis et al. 2020, p. 127.
260 For example, Antikainen 2018; Yanisky-Ravid 2017; Ricketson 1991; Ginsburg 
2018; Grimmelmann 2016; Härkönen 2020b.
261 Yannisky-Ravid and Velez-Hernandes 2018, p. 9.
262 Ricketson 1991, p. 16, Ginsburgh 2018, p. 131; de Cock Bunning 2016, p. 315; Grim-
melmann 2016 p. 403; Guadamus 2017, 178.
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The publication identifies and explores two main normative 
arguments against giving protection to AI generated works according 
to copyright law: firstly, that a work must be created by a natural 
person and that, thus, AI-generated works cannot be protected. For 
example, although neither the EU directives nor the CJEU explicitly 
define the term “author”, the concept of an “author’s own intellectual 
creation” implies the necessity of a human author due to the European 
originality requirement’s emphasis on the author’s “’personal touch’ 
and personality”. Secondly, the publication argues that even if there 
is a human using an AI system, many works generated with an AI 
system lack originality. Whether a work is generated solely by an AI or 
created with assistance from an AI, there is a good chance that it will 
lack originality, which means that many AI-generated works should 
not be protected by copyright. The publication does not argue that 
computer-assisted works can never be original; however, there has to 
be some originality present in the creation process and some artistic 
input is required. In many AI-generated works, the requirement of 
originality is not met. Simple contributions to the creation processes, 
such as pushing a button, are not enough. However, the question of 
how much personality or human involvement is needed for a work 
to be considered original still remains. Ultimately, the more free and 
creative choices an author makes during the creation process, so that 
their personality shows through in the work they create, the more likely 
it will be that their work will be considered original. Eligibility for 
copyright protection needs to be considered on a case-by-case basis, 
which could be a burdensome task for courts in the future, especially 
due to the endless flood of AI-generated works.

The publication argues that, regardless of these normative arguments 
against giving protection, the outcome of this battle may already have 
been decided and AI-generated works will get protection to some 
extent. The paper identifies three reasons for this. First the difficulty 
of distinguishing between AI-generated and human-authored works. 
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To put it simply, we cannot tell the difference between AI-authored 
and human-authored works by their appearance, feel, or sound. The 
consequence of this is that we will begin to apply the norms and 
laws governing the acceptable use of copyrighted works to all works, 
regardless of whether they are actually protected or not. Second, the 
economic, political and practical arguments in favor of the protection of 
AI-generated works. For example, there is a strong economic argument 
for giving protection to AI works on the grounds that the protection will 
help to safeguard the investment in AI technology. A more traditional 
justification for copyright protection is the argument that artists who 
use AI to create their artwork need copyright protection as an incentive 
to continue creating works. Third, the legal uncertainty surrounding 
the protection of AI works. The law does not provide a definite answer 
to the questions of authorship and originality in every case. In addition, 
if a major player such as the EU, the US or China were to accept AI-
generated works as copyrightable, this would put pressure on other 
countries to follow suit in order to remain attractive to businesses. 
These points challenge both of the normative arguments – the 
requirement for human authorship and the lack of originality – against 
giving protection to AI-generated works. In addition, the paper argues 
that if the rights holders find that copyright does not provide adequate 
protection, they might turn to alternative means of protection, such as 
contractual arrangements or technological protection measures. These 
can be used to extend the protection afforded to AI-generated works 
beyond the normal scope of copyright protection. The rights holders 
can also choose to limit the access to AI-generated material through 
services, contracts and pay walls. 

3.2.2	 The	main	contribution	and	future	implications

The main contribution of this publication is adding to the increasing 
literature and participating in the discussion regarding the 
copyrightability of AI-generated works. The paper contributes to this 
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discussion by identifying and examining the normative arguments 
against granting protection to AI-generated works. It shows that the 
apparent and coherent view of the law is that AI-generated works 
should not be protected, despite some arguments in the opposite 
direction. Considering an AI as an author is against the traditional 
view of both the international agreements and EU copyright law.263 
Although some exceptions and uncertainty can be found in the EU law, 
it should be noted that the EU is now doubling down on this position of 
excluding AI-generated works from the realm of copyright.264 Further, 
the coherent view of the law is that many AI-generated works should 
not be protected by copyright due to their lack of originality. The courts 
will play an important role in determining this distinction in the future, 
and it will be interesting to see how they will deal with AI-generated 
works and the increasing blurring of human-created and machine-
generated content.

This doctoral thesis contributes to the issue of differentiating free 
and creative actions from machine-generated ones, and shows that 
copyright law can address the problems of AI-generated works 
coherently on a case-by-case basis. However, the regulative role of 
the law is challenged by the practical implications of technology. As 
originality needs to be considered on a case-by-case basis, this could 
become a burdensome task in the future, especially due to the endless 
flood of AI-generated works.265 This emphasizes the need to know the 
technological context of how the work was created, as it is not evident 
just from looking at the work. The future implications of these practical 
difficulties are that, despite the normative arguments, AI-generated 

263 This is also the case with works created by animals. For example, see Rosati 2017, 
p. 977.
264 For example, European Commission 2020b, p. 7.
265 Compared to human creators, an AI system can generate artistic-looking works 
without needing to stop for a break. For example, writer Philip Parker claims that he is 
the author of one million books, although most of these books are almost fully comput-
er generated. Bosker 2013; Cohen 2008.
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works could become difficult to exclude from the realm of IP law, and 
could thus become protected in one form or another. These practical 
difficulties will downplay the normative role of copyright law (in 
order) to keep AI-generated works in the public domain.266 Further, if 
the copyright protection does not provide adequate protection, right 
holders will turn to alternative protection strategies, such as private 
ordering267. This can expand the scope of the protection afforded to 
AI-generated works beyond the normal scope of copyright protection. 
This, again, raises the question whether AI-generated content should 
get separate sui generis protection in the future.

3.3 Publication 3: Differences in Immaterial Details – 
Dimensional Conversion and Its Implications for 
Protecting Digital Design Under EU Design Law

3.3.1	 Key	findings	of	the	publication

This publication focuses on the legal status of digital designs from 
the perspective of EU design law and the extent to which those are 
protected. The publication especially considers whether the protection 
is tied to the reproduction of physical products, and whether the scope 
of protection covers dimensional conversion, such as using a 3D design 
in 2D form or vice versa. The publication identifies that in the EU, there 
used to be two sets of views regarding this dimensional conversion: the 
“abstract” and the “concrete views” of protection. These two different 
attitudes towards the scope of protection influence the manner in 
which the protectability of digital designs is assessed. In the “abstract” 
view, the protection is meant for the “form as such”, irrespective of 
the object’s dimensions. In the “concrete” view, again, the protection is 

266 According to Lessig’s pathetic dot theory, there are four modalities–law, norm, 
market, and architecture–which guide and restrain the individual actions in certain 
social phenomena. Even when the law is against the protection of AI-generated works, 
if norms, markets, and architecture are in favor of protection, then an individual might 
simply assume that a work is protected and act accordingly. Lessig 2006.
267 See, for example, Hilty 2017.
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attached to a particular article of manufacture in its actual dimensions. 

The publication argues that, whether in 2D or 3D form, digital designs 
can be seen as products and as protected subject matter. Further, 
displaying a digital design in a digital game or video, or on a webpage, 
even for a short while, makes it public, but can also be enough to trigger 
the unregistered community design right. This publication also argues 
that the CJEU has now chosen “abstract” protection over “concrete”, 
thus broadening the scope of protection. This also prevents different 
views regarding the scope of protection at the national level. The 
outcome of this is that design protection covers dimensional conversion, 
and that the digital use of physical design, whether in 2D or 3D form, 
can be infringing. The act of digitalizing a physical object alone is not 
enough to produce a different overall impression to an informed user. 
The publication also clarifies how important concepts, such as the 
appearance of a product, an individual character, normal use, and an 
informed user should be seen from the perspective of digitalization and 
video games. It also provides clarification on how the freedom of the 
designer could be restricted in the digital context and when the shape 
of a digital design is dictated by its technical function. Through this, 
the thesis argues that in many cases, the EU design legislation is able 
to answer to most problems created by digitalization, but some still 
persist.

The publication points out that, while design protection can be seen to 
cover digital use, the EU design legislation is still inadequate in some 
respects. As the digital use of designs can be seen as infringing, this 
creates a difficult situation for game creators who want to use existing 
designs in their games. The situation can become overly restrictive 
from the viewpoint of artistic freedom. The publication argues that 
the exhaustive list of limitations and exceptions provided by Article 20 
of the Community Design Regulation can also be too restrictive. The 
courts may need to rely on the freedom of expression set by Article 
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10 of the European Convention on Human Rights. In addition, the 
article suggests that a partial solution could be to align the limitations 
and exceptions of design right with copyright. The EU copyright law 
presents a broad list of exceptions and limitations that can give freedom 
to the creator and the users of digital designs, whereas many of these 
are not present in the EU design law. 

In addition, this publication examines the interface between copyright 
protection and design protection from the perspective of digital 
designs. This has become relevant due to the recent developments 
in the EU case law, according to which design protection seems to be 
almost fully cumulative with copyright. These developments in the 
CJEU practice have even called into question the rationale applying 
for design protection in the first place. The publication argues that 
design protection does have its role in protecting digital designs, as 
it provides a presumption of ownership and validity, and can offer 
several procedural advantages. In addition, copyright and design 
protection for digital designs do not always overlap. They may, 
however, be complementary, as design protection is available for 
digital designs that are not copyrightable due to a lack of originality, 
such as graphic icons, GUIs and digital designs depicting functional 
items. With digital designs, a great deal can be invested in designing an 
appealing appearance for a GUI, an icon, a character, an item etc. This 
makes the digital design different and identifiable to a consumer, in 
order to give a different overall impression on the informed user. The 
design choices in the appearance of the design are not always made for 
the sake of expressing personality, but for the sake of marketability, 
thus they may not be protectable by copyright as such. However, these 
design choices are still worth protecting against copying, whether the 
design is in tangible or intangible form. In addition, as the scope of 
protection of EU design law now extends to dimensional conversion, 
design protection has become more useful for designers aiming to 
protect their creations in a digital format.
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3.3.2	 The	main	contribution	and	future	implications

The main contribution of this publication is clarifying the legal situation 
regarding the scope of protection and the extent to which the use of 
designs purely in digital manner is covered by design protection. The 
EU has solved the problem of diverging views regarding the Community 
design protection by expanding the scope of protection through the 
adoption of the abstract view. This means that design protection 
also covers dimensional conversion, and through this, the EU design 
legislation is able to answer to most problems created by digitalization. 

It cannot be denied that copyright is and will be the main method of 
protecting 3D works in the digital realm. However, design protection 
can be useful for right holders and designers while it can be now 
considered to cover different ways of using designs both in the digital 
and the physical world. In addition, despite the recent Brompton 
decision, which clarified some aspects regarding copyright protection 
and functional objects,268 design protection is still more available for 
un-original and functional designs.269 Further, design protection is to 
some extent more technologically neutral when determining whether 
a design is protected or not. There are no requirements for originality 
considerations or knowledge of the technological context in which 
the design was created, that is, in order to be protected, a design 
needs only to be novel and give a different overall impression to an 
informed user.270 This avoids many of the challenges and problems 

268 See Case C-833/18, SI, Brompton Bicycle Ltd v. Chedech/Get2Get, 
ECLI:EU:C:2020:461, para. 33.
269 Both design law and copyright law exclude designs that are solely dictated by their 
technical function, but the scope of protection is determined by different standards. 
With design protection, the appearance of the design needs to create a different overall 
impression on an informed user and it should also not be solely dictated by efficiency 
considerations. With copyright protection, even if the shapes are not solely dictated 
by their technical function, the designer still needs to be able express their creative 
abilities by making free and creative choices. See Antikainen 2021, p. 143-144. See also 
Inguanez 2020, p. 806.
270 Community Design Regulation, Arts. 5-6.
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that originality presents, such as the need to know technological 
context and determining whether there have been any creative steps 
behind the creation of the work. Design protection also gives a registry 
through which the novelty can be compared which serves as proof 
of protection to some extent. In the future, design protection can be 
used to complement copyright protection in securing rights to digital 
designs.

However, design law is still inadequate in the EU and, in order for 
it to become more useful for the right holders and designers in the 
digital world, some improvements will be needed in the future. Firstly, 
the requirements of protection and registration proceedings need to 
be clarified with digital designs in mind.271 It would be also useful to 
consider the scope of protection that the registration provides, as scope 
of protection could be too narrow – in some cases, it gives protection 
only against direct copying. Further, limitations and exceptions also 
need to be considered with digital use in mind. One possibility for this 
could be aligning limitations and exceptions with copyright.

271 European Commission 2020a, p. 40.
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4 CONCLUDING REMARKS

Digitalization is increasingly blurring the line between the physical 
and digital world, but for the proper function of IP law, the law should 
be able to regulate both worlds. The problem is how we can fit digital 
designs and digital creativity into our current regulative framework, 
which is still in some cases built on the assumption that creation is 
done by a human being by using physical tools and that protected 
objects exist only in the physical world. In order to fulfill their function, 
both copyright law and design law should give adequate protection to 
the right holders and creators, but also provide the freedom to create 
new works without the fear of infringement. This doctoral thesis 
has considered whether the current IP law in the EU can adequately 
regulate digital designs and whether IP law properly incentivizes and 
protects digital creativity. The thesis has approached this question as 
a legal study to determine whether copyright law and design law in the 
EU can respond to the challenges created by digitalization.

In most cases at the microlevel, EU copyright law is able to regulate 
digital designs and seems to be ready to deal with the challenges caused 
by the digitalization of design and creativity. This is not a surprise as 
copyright has long roots dealing with the problems of digitalization. 
Creative works such as music, movies, and literature were the first 
to be digitalized and now designs and creativity are the last aspects 
to be totally absorbed by this technological change. The harmonized 
originality standard in the EU makes possible the coherent and similar 
treatment of all creative works, whether they are works of applied art 
or artistic works, but also whether the works exist in digital or physical 
form. In other words, an artist’s 3D works can get the protection of 
copyright both in physical and digital form, provided that the works 
are original. In addition, seeing digital designs mainly as artistic works 
not tied to 3D printing or any other digital technology in particular, 
provides a more technologically neutral starting point for IP regulation, 
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but also is more natural for the artist who creates digital designs for 
different purposes.272 This gives right holders more legal certainty, as 
they can be more certain that their original digital works are treated 
and protected similarly through the EU.

However, there is a danger that the protection given by copyright 
could become overinclusive. Not all works existing or created digitally 
should be considered original or deserve copyright protection, nor 
do all digital creation tools add anything original. Although creating 
digital works with different techniques can be a time-consuming 
task and require great skill and labor, they do not contribute to the 
originality considerations if free and creative choices are not present 
in the creation process. This is especially the case when digital creation 
tools are used to create 3D shapes where the shape is dictated by its 
technical function. Digital creation tools need to be considered more as 
virtual tools that enable the artist to express free and creative choices 
and their personality, just as physical tools do. Digitalization as such 
does not add anything original, but is in many cases rather a technical 
process determined by technology. More emphasis should be put more 
on the consideration of when the aim is to copy or imitate something 
digitally and when it is to create something new and original through 
which the artist’s personality is expressed. 

Excluding digital depictions of functional designs and works that are 
not otherwise original prevents the over-inclusiveness of copyright 
protection and the expansion of copyright to avenues that it was not 
originally meant for. This also leaves creators and artists freer to create 
new works, as copyright cannot be used to monopolize functional 
shapes in a digital form. Further, this minimizes the possibility that a 
shape would be protected in digital form but not in the physical. The 
regulative role of copyright is strengthened when a user can recognize 
that a design is copyright protected – or at least that it could be – just by 

272 See for example, Mendis 2018, p.704-705.
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seeing the design. Recognizing original aspects from the outset of work 
helps to avoid the unintended copying and infringement of somebody’s 
copyright. There are however, instances where the free and creative 
choices and originality differ significantly between physical and digital 
creation or cannot be seen just by looking the work. Digitalization has 
emphasized the need to know the technological context of how the work 
was created. This is especially relevant when the creation is automated 
or when the creative aspects of the digital design is in the code, and 
digital creation increases the danger of unintentional infringement. 

Although digitalization blurs the line between human-created and 
machine-generated works, in most cases, copyright law can deal 
properly with digital creativity on a case-by-case basis. When the 
digital creation process is examined more closely, there are often no 
original choices present when the creation is automated or done with 
AI, and, thus, it should not get copyright protection. However, the need 
to determine originality on a case-by-case basis creates a systemic and 
regulative challenge to the contemporary copyright law due to the 
mass scale on which works can be created, personalized, and used, 
enabled by the digitalization. Tens of thousands of 3D printable CAD 
files are created and offered through online repositories, a video game 
can contain hundreds if not thousands of individual designs depicting 
different 3D works, and AI tools can generate new works and new 
variations of existing works without ever stopping.273 Determining 
infringement and originality requires a court proceeding, which can be 
time-consuming and costly. In addition, determining whether a work 
is protected or not becomes especially difficult for people without legal 
education such as creators, users, and right holders. This is because, in 
some cases, free and creative choices are not obvious by just looking at 
the work, but there is an increased need for knowing the technological 
context of how a work has been created. This is especially the case with 

273 Antikainen 2018, p. 7; Bosker 2013. 
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digital designs, although the problem with AI-generated works now 
concerns all types of creative work.

Despite the normative arguments against giving protection, there is a 
possibility that the technological change in the form of digital designs 
and creativity will broaden the normal scope of copyright protection. 
For instance, under copyright, AI-generated works as well as digital 
designs depicting purely functional objects – which both contain only 
a minimal amount of free and creative choices – would be seen as 
protected works just because they are in digital form. As pointed out in 
the thesis, it is possible that AI-generated works that under a normal 
reading of copyright should not deserve protection could still attract 
protection to some extent. Right holders may also seek protection 
outside the law through private ordering or automated content control. 
It could be argued that the same can happen with unoriginal digital 
designs depicting, for example, purely functional objects. Determining 
whether a work of applied art or even a patented invention274 can be 
original is a burdensome task and can take years. Adding a digital 
layer into this consideration makes the determining of originality even 
harder.275 Although the CJEU has clarified the originality standards 
in several respects, it remains to be seen how the national courts will 
apply the standards to AI-generated content and digital designs. 

One way to avoid some of the problems of originality would be to apply 
protection through design protection. Although design protection was 
originally meant and drafted for protecting the appearance of physical 
designs, the EU design law has to a large extent been able to adapt 
to the challenges of digitalization, especially by adopting the abstract 
view of protection. As pointed out in the thesis, in some cases, legal 
clarification would be welcomed but the EU design law is already 
in several respects a useful tool for the right holders to protect their 

274 Case C-833/18, SI, Brompton Bicycle Ltd v. Chedech/Get2Get, ECLI:EU:C:2020:461.
275 Mendis et al. 2020, p. 39; Mendis 2019.
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designs in digital world. The design protection does protect digital 
designs and gives protection against their digital use. Further, it can be 
used to protect works of applied art and, in some cases, even unoriginal 
designs, regardless of whether they are in digital or physical form. 
The benefit of design protection is that, in some respects, it is more 
technologically neutral when determining whether or not a design can 
be protected. When using design protection, there is no need to consider 
how a design is created or whether there have been any creative steps 
behind the creation of the work. 

In the end, IP law is moving away from the physical-object-centric 
doctrines but the process is still ongoing. This doctoral thesis has 
aimed to bridge the gap between the digital and the tangible world 
in the context of copyright and design law. It is not the theory of 
everything – far from it – but it offers a perspective on how digital 
designs and creativity should be seen more coherently and in more 
technologically neutral way, according to EU copyright law and design 
law. However, in the future, we will see an increasing need for the IP 
law to regulate the digital world and provide coherent rules regarding 
the protection of digital and analog objects. The digitalization process 
is still ongoing and will change the economic and legal landscape even 
further. The effects of these changes require further examination and 
fact-based research. For example, while digital designs are increasingly 
used and disseminated digitally, there is still the question of how right 
holders can control the digital mass use of their creations digitally. 
How control could be implemented in practice so that it would fulfill 
the needs of the creators as well as of the users is a difficult question, 
which requires further examination. There are different tools to give 
controls such as IP rights, licensing, automated content control, and 
digital right managements but the effects of these tools are unclear as 
well as to what extent they should be applied.276 

276 See, Mendis (2019, p. 70-72) regarding online platforms and intermediaries provid-
ing 3D printing services.
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Although the thesis has touched on the issue of depicting functional 
objects digitally, there is still a further need to understand how dictated 
by its technical function should be understood in a broader digital 
context and how the issue should be approached from a patent law 
perspective. Especially sharing digital design files of patented inventions 
can become a problem in the future.277 Further, this doctoral thesis 
has considered applying copyright protection to AI-generated works 
from a copyright perspective. However, the analysis did not include 
the perspective of design law, which would be an interesting research 
avenue for further examination. Can designs generated by an AI system 
be registered as designs and how should EU design law be applied to 
them? As discussed in the thesis, in copyright, the requirement of 
human authorship is essential, but in design protection, the design just 
needs to be novel and give a different overall impression to the informed 
user. It is easy to see that designs generated by today’s AI systems 
can easily meet these requirements, but further research is required. 
There have been suggestions in the literature for the introduction of 
a separate sui generis protection for AI-generated works. Whether AI 
works require or deserve their own right as themselves could be also 
seen as an interesting avenue for further research. However, perhaps 
a more interesting idea that this research suggests is whether design 
protection could be used as a model for sui generis protection for AI-
generated works in general. Especially applying the requirements of 
protection of design protection would avoid the difficulties presented 
by requirements of originality and human authorship. Finally, how 
novelty and giving a different overall impression could be applied 
to the range of works that AI can generate, such as music, videos, or 
literature, presents an interesting research possibility, as well.

In the end, this doctoral thesis is not so much about challenging the 
existing notions of IP, but about illustrating how we can incorporate 

277 Mendis et al. 2020, p. 39; Osborn 2019; Mimler 2019.
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existing IP law to accommodate the development of digitalization in 
more coherent, balanced and technologically neutral way. This is done 
by showing that at the micro level EU copyright law can manage digital 
designs and digital creativity in most cases through the suggested 
interpretation of IP law. Further, it is possible to maintain traditional 
justifications and roles of copyright and design protection even in the 
context of digital creativity. Copyright protection does not need to 
protect digital designs depicting purely functional objects or machine 
generated works. If protection is seen as necessary, protection should 
be sought through other means than through copyright protection, 
such as design protection in the case of digital designs. This way of 
seeing IP law avoids fundamentally changing and distorting the concept 
of originality and the purpose of copyright law to protect human 
creations. However, the current trend in law and technology is towards 
broader protection. As discussed in the publication 2, leaving even 
purely computer or AI generated works outside the scope of copyright 
protection can become difficult or even impossible in the future.

At the macrolevel, the important question is whether broader protection 
would incentivize creation of new works or would benefit the society in 
general. Based on this doctoral research the writer remains somewhat 
skeptical because it seems that the technology itself is now in fact the 
major force pushing the creation of new creative works, even new types 
of works, not IP law. Copyright law could in fact, hinder this creation 
process in the long run due to over-inclusiveness by giving broad and 
long-lasting exclusive rights to unoriginal designs in digital form or 
mass-produced AI generated works. This is not a suggestion to the 
effect that we should not protect digital creativity through IP rights, 
on the contrary, but we need to carefully balance IP rights in the face 
of this technological change. Clear and coherent rules regarding what 
is being protected in digital world would help creators more to tackle 
further problems enabled by the digitalization, such as mass use, mass 
customization, and mass infringement, rather than labeling all digital 
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creations as protected by IP without further thinking. Copyright is 
not the only game in digital town. Diversifying and developing other 
existing IP tools to answer the challenges of digitalization could be a 
better way towards more balanced protection of digital creativity.
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CHAPTER 12

The Art of CAD: Copyrightability of Digital
Design Files
Mikko Antikainen & Daniël Jongsma

§12.01 INTRODUCTION

This chapter examines the legal status of digital design files under copyright law in the
European Union (EU). The legal problematics of digital design files have attracted
increased attention due to the proliferation of 3D printing, the central theme of this
book. 3D-printing technology enables the manufacturing of physical objects from
digital design files, or Computer-Aided Design (CAD) files. A CAD file is a digital
representation of an object, which can be anything from a fantasy object, like an action
figure, to an exact digital replication of a car engine, including all of its technical data.
By turning bits into atoms, 3D printing offers almost unrestricted creative freedom that
could not have been dreamt of before now.1 However, while CAD offers a powerful tool
for creative industries and designers, there is a looming threat of economic and legal
uncertainty,2 and a new threat of large-scale piracy.3 Hence, it is important to establish
the rights of their creators with respect to CAD files.

1. With 3D printing, it is economically feasible to create a small number of individually customized
products. 3D printing also makes it possible to create shapes and models which cannot be
produced with traditional manufacturing methods. See The Economist, Solid Print: Making
Things with a 3D Printer Changes the Rules of Manufacturing, http://www.economist.com/node
/21552892 (published 21 April 2012, accessed 20 March 2017).

2. It has been suggested that the development of technologies like 3D printing, robotics and the
Internet will have a dramatic effect on our economy by reducing the cost of distribution and
production and that this ‘post scarcity’ world will challenge both our IP system and economy. See
Mark A. Lemley, IP in a World without Scarcity, Stanford Public Law Working Paper No. 2413974
(2014).

3. Hod Lipson & Melba Kurman, Fabricated: The New World of 3D printing, 7 (Wiley 2013); Dinusha
Mendis & Davide Secchi, A Legal and Empirical Study of 3D Printing Online Platforms and an
Analysis of User Behaviour, 41 (Intellectual Property Office 2015). Creators already are seeing
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CAD files can touch on all main branches of Intellectual Property (IP) law: a CAD
file can be a representation of a copyright protected work, a registered design or a
patented invention, or even include a trademark.4 This chapter focuses on the
questions of if and when CAD files are works covered by copyright law. The answer
may seem evident when the object depicted is an obvious artistic creation. However,
things may be more complicated if the object depicted has a purely utilitarian function.
Moreover, if the digital design is based on a physical object, the question that arises is
whether the CAD file constitutes a mere reproduction thereof or whether it merits
independent protection (particularly when the underlying object itself is not pro-
tected). In §12.02, we examine the technological characteristics of digital design files
and explain how a CAD file can be created for 3D printing. In §12.03, we discuss the
core issue of this chapter: how should CAD files be characterized when viewed through
the lens of copyright law? §12.04 summarizes our conclusions.

It should be noted from the outset that the legal problems of CAD files are not
exclusive to their application in 3D printing. CAD technology has been used for a long
time in, for instance, animation, computer games, the car industry,5 textile design,6 and
architecture. In addition, digital manufacturing had been around for some time before
3D printing came about.7 Consequently, the legal characterization of CAD files not only
has economic relevance for the 3D printing industry, but for other industrial fields as
well. We therefore take a more ‘holistic’, industry-neutral approach to CAD files
because of its manifold applications and principally examine the copyrightability of
CAD files as such. Nevertheless, given this book’s focus on 3D printing, we will
highlight some of the idiosyncrasies related to the creation of digital design files
specifically intended to be 3D printed.

digital copies of their works being copied, distributed and modified. For some examples see the
following: Mike Masnick, Prop Wars: Can Paramount Prevent People from Offering Up Plans to 3D
Print Movie Props?, Techdirt, https://www.techdirt.com/articles/20110630/03133214920/prop-
wars-can-paramount-prevent-people-offering-up-plans-to-3d-print-movie-props.shtml (published
30 June 2011, accessed 20 March 2017); World Intellectual Property Review, Pokémon Targets 3D
Printed Designs, Citing Copyright Infringement, http://www.worldipreview.com/news/pok-mon
-targets-3d-printed-design-citing-copyright-infringement-7067 (published 28 August 2014, ac-
cessed 20 March 2017);and Scott J. Grunewald, Redditor 3D Prints His Own Warhammer 40K
Army, 3D Printing Industry, https://3dprintingindustry.com/news/redditor-3d-prints-warha
mmer-40k-army-35618/ (published 31 October 2014, accessed 20 March 2017).

4. Simon Bradshaw, Adrian Bowyer & Patrick Haufe, The Intellectual Property Implications of
Low-Cost 3d Printing, 7 ScriptEd 5 (2010); Daniel Harris Brean, Asserting Patents to Combat
Infringement via 3D Printing: It’s No ‘Use’, 23 Fordham Intell. Prop. Media & Ent. L. J. 771 (2013);
Rosa Maria Ballardini, Marcus Norrgård & Timo Minssen Enforcing Patents in the Era of 3D
Printing, 10 J. Intl. L. & Prac. 850 (2015).

5. Joseph B. White, One Thing Isn’t New in Car Design: Clay Prototypes, The Wall Street Journal,
http://www.wsj.com/articles/one-thing-isnt-new-in-car-design-clay-prototypes-1401473645
(published 1 June 2014, accessed 20 March 2017).

6. Keith Dickson & Anne-Marie Coles, Textile Design Protection: Copyright, CAD and Competition, 20
Technovation 47 (2000).

7. One example of digital manufacturing is Computer Numeric Control (CNC) milling. A CNC mill
works by removing material, using a CAD file as instructions, as opposed to 3D printing, where
the machine works by adding material. See Ian Gibson, David Rosen & Brent Stucker, Additive
Manufacturing Technologies: 3D Printing, Rapid Prototyping, and Direct Digital Manufacturing, 9
(Springer 2010).
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§12.02 THE CAD FILE AND 3D PRINTING TECHNOLOGY

If one wished to create a CAD file representing, for instance, a famous action figure like
Batman or a digital representation of a screw, one is basically limited to two options:
either to create the CAD file from scratch using CAD modelling software, or to create
the CAD file by scanning an existing object with a 3D scanner. This section will
examine these two options of creating a CAD file and will consider how much of the
creation process is determined by the technological necessities. First, this section will
briefly introduce CAD files.

[A] Digital Design File

A CAD file is a digital representation of a physical object which contains information,
such as its shape and dimensions, stored as a series of x, y and z-coordinates.8 In
addition to geometric data, CAD files can also include information such as colour,
structural strength, mechanical properties, the mass of the object and other technical
information.9 Some see the file as a collection of facts of a depicted object.10 Before a
CAD file can be printed, it has to be transformed into a file format which the 3D printer
can understand, such as an STL file. Information inside this STL file is interpreted by a
3D printer’s own software, which forms the building instructions for how to print an
object.

[B] Creating a CAD from Scratch

Creating a CAD model from scratch starts with a computer with the appropriate design
software. From the creator’s perspective, the design software could be described as a
virtual working space where objects can be created and manipulated with the software
tools provided by the program. In this virtual work space, the creator can make
different kinds of shapes and objects; control the mesh and texture of an object; and
manipulate the object’s background, shading and lightning however he or she sees fit.
In many ways, these digital tools can be considered instruments and methods for the
artist just like pencil and paper or paint and canvas.11 In practice, a skilled artist can use
these tools to create any shape, object or scene imaginable to the extent that the digital
picture would be difficult to distinguish from a real-world picture.12

However, even though a creator can make the design file – like a model of a
Batman figure – look as realistic as possible by adding realistic shadows and textures,
this is not usually practical in the 3D printing world. In fact, when a CAD file is

8. Lipson & Kurman, supra n. 3, at 88.
9. Gibson, Rosen & Stucker, supra n. 7, at 22.

10. Skyler R. Peacock, Why Manufacturing Matters: 3D Printing, Computer-Aided Design, and the
Rise of the End-User Patent Infringement, 55 Wm. & Mary L. Rev. 1933, 1951 (2014).

11. Lipson & Kurman, supra n. 3, at 85; Lucas S. Osborn, Of PhDs, Pirates, and the Public:
Three-Dimensional Printing Technology and the Arts, 1 Tex. A&M L. Rev. 811, 827 (2014)
(Osborn 2014a).

12. Gibson, Rosen & Stucker, supra n. 7, at 21.
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converted into a 3D printable STL file, many features – like lightning, shadows and
other build information – disappear, being unnecessary for the 3D printing process.13

So while, in the 3D model’s digital form, these features can serve the purpose of giving
an accurate representation of the depicted object, adding such features to a model that
is merely intended to be printed is often a waste of effort.

It is also possible to create a CAD model without visual design software by
coding. One way to do this is to insert a series of virtual coordinates or geometrical data
into the code by hand, which are then interpreted by the 3D printer.14 This code would
then form the desired object. In fact, early CAD programs required users to insert
text-based instruction through a dialog box since graphical user interfaces where not
sophisticated enough.15 However, today, coding is also used in a more sophisticated
and creative manner in the creation of digital designs. For example, by combining data
and algorithms a designer can create regularly repeating or random structures, like a
mass of soap bubbles.16 It would be time consuming or impossible to create these with
traditional design tools.17 Another example of creating a virtual design through coding
is to manipulate a design with an algorithm which randomly or semi-randomly changes
the shape of an existing digital design.18 Both these methods raise the question how
much creative choices there are when a code dictates the shape of a created object –
and who is even the creator?19 One could say that it is the programmed algorithm which
makes the creation and there is only (human) creativity in making the algorithm itself.
However, like with the tools provided by CAD programs, it is the creator who decides
and controls how such an algorithm is used.20

[C] Creating a CAD by Scanning

The second way to create a CAD file is through 3D scanning. There are several various
technologies to produce the scan, ranging from expensive precision 3D scanners21 to
mobile phone camera apps.22 However, regardless of the technology, the goal of the
scan is to create a faithful digital copy of an existing physical object by capturing its

13. Ibid., at 44. When converted into the STL format, a CAD file loses some information like
construction data, and modelling history. Curved shapes are also transformed into a series of
triangular facts.

14. One possibility is to use programs like OpenSCAD to create a CAD file. See OpenSCAD, About
OpenSCAD, http://www.openscad.org/about.html (accessed 20 March 2017).

15. Gibson, Rosen & Stucker, supra n. 7, at 22.
16. Lipson & Kurman, supra n. 3, at 184.
17. For example, imagine creating a design for chainmail with a virtual design tool where every

chain ring needs to be individually created and placed.
18. See, for instance, Daan van den Berg’s example of infecting a standard IKEA design with the

Elephantiasis Virus. See Michael Weinberg, It Will Be Awesome If They Don’t Screw It Up, 12
(Public Knowledge 2010).

19. Lipson & Kurman, supra n. 3, at 186.
20. Ibid., at 186.
21. For example, the price of an Artec Eva 3D scanner is around EUR 13,700. See company webpage:

Artec3D, Artec Eva, https://www.artec3d.com/3d-scanner/artec-eva (accessed 20 March 2017).
22. For example, ‘itSeez3D’ is an app for iPad, which allows capturing colour and structure

information and processing them into realistic 3D models for 3D printing. See itSeez3D,
http://itseez3d.com/ (accessed 20 March 2017).
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shape and dimension into a set of three-dimensional coordinates.23 This scanned data
forms a CAD file which can be edited, replicated, and copied as any other CAD file.24

Even though the technology has improved over the years, 3D scanning is still a
labour-intensive and complicated process, which requires skill and effort to create an
accurate scan.25 A user of the 3D scanner might have to fill, interpret, or change the
digital model produced by the 3D scanner because the scan itself could be inaccurate
or missing some information. In addition, it cannot obtain information regarding the
interior of the object.

In the case of a Batman figure, making a scan is mostly a mechanical process
which is dictated by the technological necessities. The figure is placed in the machine
or on a surface where the scan can be made. Next, the three-dimensional shape of the
figure is transformed into a CAD file by the scanner. Depending on the accuracy and the
quality of this scan, the data must be modified, corrected, or interpreted by a person.
The CAD file can also be subsequently modified, creating a digital design that no longer
faithfully represents its analogue counterpart.

§12.03 THE COPYRIGHT STATUS OF A CAD FILE

This section will focus on the core issue addressed in this chapter: how should CAD
files be characterized when viewed through the lens of copyright law? The principle
question is whether CAD files are to be considered literary or artistic works, subject to
the exclusive rights granted by copyright law to their authors? This question will be
principally addressed from an EU law perspective, including examples from various EU
jurisdictions and beyond, which illustrate the different ways in which the issue can be
approached.

There are two strands of thought with regard to the copyright status of CAD files.
One sees them as literary works, notably as computer programs.26 The other views

23. Lipson & Kurman, supra n. 3, at 95.
24. Ibid., at 96.
25. Michael Weinberg, What’s the Deal With Copyright and 3D Printing, 15 (Public Knowledge

2013); Michael Weinberg, 3 Steps for Licensing Your 3D Printed Stuff, 12 (Public Knowledge
2015).

26. Bradshaw, Bowyer & Haufe, supra n. 4, at 24; Tesh W. Dange & Chelsea Dubeau, 3D Printing
and the LAW: Are CAD files Copyright protected?, 28 I.P.J. 101, 119–120 (2015); Kyle Dolinsky,
CAD’s Cradle: Untangling Copyrightability, Derivative Works, and Fair Use in 3D Printing, 71
Wash.& Lee L. Rev. 591, 646–650 (2014); Dinusha Mendis, ‘The Clone Wars’: Episode 1 – The
Rise of 3D Printing and Its Implications for Intellectual Property Law – Learning Lessons from the
Past?, 35 E.I.P.R. 155, 167 (2013); Dinusha Mendis, ‘Clone Wars’ Episode II – The Next
Generation: The Copyright Implications Relating to 3D Printing and Computer-Aided Design
(CAD) Files, 6 L.I.T. 265, 271 (2014); Osborn 2014a, supra n. 11, at 825; Lucas S. Osborn,
Regulating Three-Dimensional Printing: The Converging Worlds of Bits and Atoms, 51 San Diego
L. Rev. 553, 589 (2014) (Osborn 2014b); Brian Rideout, Printing the Impossible Triangle: The
Copyright Implications of Three-Dimensional Printing, 5 (1) J. Bus. Entrepreneurship & L. 161,
168 (2011); Michael Rimock, An Introduction to the Intellectual Property Law Implications of 3D
Printing, 13 Can. J. L. & Tech. 1, 14 (2015); Iona Silverman, Optimising Protection: IP Rights in
3D Printing, 38 (1) E.I.P.R. 5, 7–8 (2016); and Perry J. Viscounty, Andrew M. Gass & Kyle A.
Virgien, 3D Printing: A New Technology Challenges the Existing Intellectual Property Framework,
56-OCT Orange County Law, 16, 19 (2014). Note that the literature cited in this and the previous
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CAD files as artistic works, much like a drawing or a sculpture (or in the case of CAD
files maybe more accurately: a drawing of a sculpture).27 Whether CAD files are
protected by the ‘ordinary’ law of copyright or by the specific regime applicable to
computer programs28 has significant consequences. For example, if CAD files are
protected as a computer program, the exclusive rights granted to the author are subject
to a specific set of exceptions29 and, as a consequence, the general private copying
exception may not be applicable to CAD files.30 Similarly, the legal qualification of CAD
files may have consequences for the applicability of the exhaustion doctrine31 as well
as ownership of the copyright in employment relationships. As regards to the latter, the
laws of some EU Member States provide that the ownership of the copyright in
computer programs created by an employee transfers automatically to the employer,
whereas no such general rule may exist with regard to other subject matter.32

In this section, we distinguish two scenarios, closely related to the two different
ways a CAD file can be created that were discussed in the previous section. In the first
scenario, someone uses a CAD program to create something new, e.g., an action hero
or new part for a machine. In the second scenario, someone scans an existing item
using a 3D scanner or faithfully recreates the item using CAD. As shall become clear,
the created CAD file can, in both scenarios, be covered by copyright. We start this
section with a short description of the standard that needs to be met in order for a CAD
file to be subject to copyright: the standard of originality.

footnote exclusively discusses the question from the point of view of the common law
‘copyright’ tradition, with its closed list subject-matter categorization.

27. Jeanette Cuzella, Fast Fashion: A Proposal for Copyright Protection of 3D-Printed Apparel, 13
Colo. Tech. L.J. 369, 384–385 (2015); Dange & Dubeau, supra n. 26, at 120–121; Haritha Dasari,
Assessing Copyright Protection and Infringement Issues Involved with 3D Printing and Scanning,
41 AIPLA Q.J. 279, 291 (2013); Dolinsky, supra n. 26, at 643–646; Edward Lee, Digital
Originality, 14 Vand. J. Ent. & Tech. L. 919, 930–932 & 935 et seq. (2012); Osborn 2014a, supra
n. 11, at 826–827.

28. Directive 2009/24/EC of The European Parliament and of The Council of 23 April 2009 on the
legal protection of computer programs, OJ L 111, 5 May 2009, p. 16 (Software Directive).

29. Ibid., Art. 5.
30. Directive 2001/29/EC of the European Parliament and of the Council of 22 May 2001 on the

harmonization of certain aspects of copyright and related rights in the information society, OJ L
167, 22 May 2001, p. 10 (InfoSoc Directive). The applicability of the private copy exceptions may
have important consequences for remuneration schemes, such as levy systems, as right holders
will need to be compensated for the harm suffered by private copying and such schemes at the
moment do not take account of 3D printing.

31. In Case C-128/11 Usedsoft GmBH v. Oracle International Corp., published in the electronic
Reports of Cases, the CJEU has held that the distribution of intangible copies of computer
programs in principle gives rise to exhaustion. Whether the same is true with regard to other
copyright protected subject matter is highly debated. In Case C-419/13 Art & Allposters
International BV v. Stichting Pictoright, published in the electronic Reports of Cases, para. 40, the
CJEU has given an indication that beyond the scope of application of the Computer Programs
Directive exhaustion is tied to distribution of a tangible object.

32. For example, in Finland, only the copyright in computer programs transfers automatically to the
employer. See Finnish Copyright Act (8 July 1961), Act no. 1961/404, §40b.
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[A] Originality

In order for a CAD file to be protected by copyright, it will need to meet the standard of
originality. In the EU, the originality requirement has been explicitly harmonized for
computer programs,33 databases,34 and photographs.35 For other subject matter, it can
be said that this requirement has been, less explicitly, harmonized by the InfoSoc
Directive. We take the now relatively commonplace position that the Court of Justice
of the European Union (CJEU) law has created a uniform concept of originality in the
EU through the interpretation of this Directive.36

In its (in)famous Infopaq I ruling, the CJEU held that an extract of eleven words
constitutes a reproduction in part within the meaning of that Directive if it is original in
the sense that it is its ‘author’s own intellectual creation’.37 This is, in fact, the same as
the harmonized standard that applies to computer programs, databases, and photo-
graphs.38 Further rulings by the CJEU in BSA,39 FAPL,40 Painer,41 Football Dataco,42 and
SAS43 have clarified that the EU standard of originality is that of the author’s own
intellectual creation and how that standard should be construed. This means that,
according to the Court, a work should reflect the author’s personality, implying that the
author was able to make free and creative choices,44 which is not the case if those
choices are ‘dictated by technical considerations, rules or constraints which leave no
room for creative freedom’.45

A preliminary question one might ask is whether, in addition to the originality
requirement, the subject-matter displayed in the CAD file should also fall in the literary,

33. Software Directive, supra n. 28, Art. 1(3).
34. Directive 96/9/EC of the European Parliament and of the Council of 11 March 1996 on the legal

protection of databases, OJ L 77, 11 March 1996, p. 20 (Database Directive), Art. 3(1).
35. Directive 2006/116/EC of the European Parliament and of the Council of 12 December 2006 on

the term of protection of copyright and certain related rights, OJ L 372, 12 December 2006, p. 12,
Art. 6.

36. See, for instance, Mireille van Eechoud, Along the Road to Uniformity – Diverse Readings of the
Court of Justice Judgments on Copyright Work, 3 JIPITEC 60, 69 et seq. (2012); Annette Kur &
Thomas Dreier, European Intellectual Property Law: Text, Cases & Materials, 291–293 (Edward
Elgar 2013); Eleonora Rosati, Originality in EU Copyright. Full Harmonization through Case Law
(Edward Elgar 2013). More hesitantly, for instance, Charlotte Waelde et al., Contemporary
Intellectual Property: Law and Policy, 50–51 (3rd ed., Oxford University Press 2014). It remains
to be seen to what extent national courts will try to reconcile their own established approaches
with the harmonized European approach to originality. See, Ulla-Maija Mylly, Harmonization of
the Originality Criterion in Copyright Law Within the European Union, 6 LM 907, 908 (2016) (in
Finnish).

37. Case C-5/08 Infopaq International [2009] ECR, I-06569, para. 51.
38. On the potential differences in meaning of this standard as it applies to the different subject

matter, see Rosati, supra n. 36, 64–69.
39. Case C-393/09 Bezpečnostní softwarová asociace [2010] ECR, I-13971 (BSA).
40. Joined Cases C-403/08 and C-429/08 Football Association Premier League and Others [2011]

ECR, I-09083 (FAPL).
41. Case C-145/10 Painer [2011] ECR, I-12533.
42. Case C-604/10 Football Dataco and Others, published in the electronic Reports of Cases.
43. Case C-406/10 SAS Institute Inc. v. World Programming Ltd, published in the electronic Reports

of Cases (SAS).
44. Painer, supra n. 41, paras 88–89.
45. Football Dataco, supra n. 42, para. 39.
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scientific or artistic domain – the traditional province of copyright law. A closer look at
the aforementioned case law of the CJEU points to an answer in the negative.46

Building on Infopaq I, the Court held in BSA that a ‘graphic user interface can, as a
work, be protected by copyright if it is its author’s own intellectual creation’.47 The
Court took this further in FAPL and SAS. In FAPL, the Court noted that football matches
themselves were not protected by copyright because, to be classified as works
protected by copyright, ‘the subject-matter concerned would have to be original in the
sense that it is its author’s own intellectual creation’ – instead, as the Court pointed out,
playing football results in neither an artistic, nor a literary or scientific creation.48 In
SAS, the Court reiterated that, similar to its finding in BSA, a programming language
and the format of data files ‘might be protected, as works, by copyright under Directive
2001/29 if they are their author’s own intellectual creation’.49

The application of this fledging EU originality doctrine, including further elabo-
rations, to the question at issue will be the subject of the following subsections.

[B] Situation 1: Using CAD to Create Something New

CAD software may be used to design something ‘from the ground up’. This can be an
artistic creation, like some mythological creature. In that case, the CAD file containing
the drawing should not be treated any differently than a tangible sculpture of a dragon,
much like a digital painting made using painting software should not receive any less
protection than an actual painting. In this case, provided that the creation of the
mythological creature meets the standard of originality, both copying and printing the
CAD file will infringe the right to reproduction.50

Slightly more complications arise when someone uses CAD to create something
that is not artistic, but instead something technical or utilitarian. This could, for
instance, be a part for a machine or an ordinary drinking cup without any ornaments.
These objects, as such, often may not qualify for protection at all due to a lack of
originality. However, the CAD file containing the drawing of such objects may under
certain circumstances still be protected.

First, like a painting or photograph of a non-copyrightable machine part, a CAD
file may be protected because it portrays the machine part in an original manner. In
regards to a painting or photograph, this is due to the creative choices that are made,
for instance composition, angle, background, shading, and use of light and colour.51

Similarly, the depiction of the same part in a CAD file may be original, depending on the
circumstances of the case. Typically, however, the room for free and creative choices

46. See, critically, van Eechoud, supra n. 36, 70–71.
47. BSA, supra n. 39, para. 46.
48. FAPL, supra n. 40, para. 97.
49. SAS, supra n. 43, para. 45.
50. After all, a shift in dimension does not make it any less a reproduction. See, explicitly, s. 17(3)

of the UK Copyright, Designs and Patents Act 1988 (hereinafter ‘CDPA 1988’). See also, for
instance, German Federal Supreme Court, 4 May 2000, Case No. I ZR 256/97, GRUR 2001, 51,
52 – ‘Parfumflakon’.

51. Cf. Painer, supra n. 41, para. 91.
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will be more limited in the case of CAD files. The creator’s options concerning
composition and angle in the case of a three-dimensional design of the engine part,
which typically can be rotated at all angles, is severely limited at best. In the case of a
wireframe model,52 there may be even less creative freedom because there can be no
choice in regards to colour or shading, except perhaps the colour of the wire. Finally,
the appearance of the item itself, in as far as it is guided by technical or utilitarian
considerations, cannot qualify it for copyright protection.

This brings us to the second way of protecting a CAD file that displays a technical
subject matter. Copyright law ordinarily also protects original drawings of a technical
nature.53 Although this is not explicitly recognized by the acquis communautaire, there
can be little doubt that such drawings are protected under EU law as long as they are
their author’s own intellectual creation.54 The CAD file can qualify for protection under
such terms even if its subject is not original, as has been suggested by numerous
commentators.55 Nevertheless, there will typically be a lot less opportunity for
originality in such instances.56 One reason is that a drawing of a technical nature often
needs to follow specific rules and guidelines, meaning its appearance is ‘dictated by
technical considerations, rules or constraints’.57 For instance, the mere graphic depic-
tion of pipe clamps was not found to be protected by copyright by a German court
because it was not a personal intellectual creation, but merely a display of three sides
of the item.58 By comparison, a CAD file may just be a three-dimensional display of the
item that can be viewed at any angle. As mentioned, in order to be protected, the
drawing will need to display characteristics that make it an intellectual creation of its
creator. In that regard, approaching a CAD file as a technical drawing encounters
essentially the same pitfalls as when comparing it to another drawing. Figure 12.1

52. See infra n. 80 and accompanying text.
53. Cf. § 2(1) of the German Urheberrechtgesetz (‘Zu den geschützten Werken der Literatur,

Wissenschaft und Kunst gehören insbesondere: […] 7. Darstellungen wissenschaftlicher oder
technischer Art, wie Zeichnungen, Pläne, Karten, Skizzen, Tabellen und plastische Darstellun-
gen.’); Art. L112-2 of the French Code de la propriété intellectuelle (‘Sont considèrès notamment
comme oeuvres de l’esprit au sens du présent code: … 12° Les plans, croquis et ouvrages
plastiques relatifs à la géographie, à la topographie, à l’architecture et aux sciences’) and s. 4(2)
CDPA 1988 which defines artistic works inter alia as ‘any painting, drawing, diagram, map,
chart or plan’.

54. Cf. BSA, supra n. 39, at paras 45–46 and SAS, supra n. 43, at para. 45, in which the CJEU noted
that the graphical user interface of a computer program and a programming language and the
format of data files, respectively, are protected under the InfoSoc Directive if they are their
author’s own intellectual creation.

55. Dolinsky, supra n. 26, at 643–646; Osborn 2014a, supra n. 11, at 829; Cuzella, supra n. 27, at
384–385; and Dange & Dubeau, supra n. 26, at 121. James Grimmelmann, Indistinguishable
from Magic: A Wizard’s Guide to Copyright and 3D Printing, 71 Wash. & Lee L. Rev. 683, 689 &
692 (2014) seems to tie the protection of CAD files exclusively to the copyrightability of the
object depicted, although he leaves room for the possibility that the file is protected as a literary
work (likely a computer program, although Grimmelmann does not use that term in his
analogical analysis of 3D printing, comparing it to magic). On the protection of CAD files as
computer programs, see infra in the main text.

56. Cf. Ulrich Loewenheim & Gerhardt Schricker, Urheberrecht. Kommentar, §2, para. 201 (4th ed.,
C.H. Beck 2010).

57. See Football Dataco, supra n. 42 and accompanying text. Cf. also Loewenheim, supra n. 56, at §2,
para. 201.

58. Court of Appeal of Hamburg, 20 August 1980, GRUR 1981, 130 – ‘Preislisten-Druckvorlage’.
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below shows a technical drawing used in a catalogue (on the left, scaled down) and the
drawing used by a competitor (on the right).

Figure 12.1

Source: Federal Supreme Court, 28 February 1991, Case No. I ZR 88/89, GRUR 1991, 529 –
‘Explosionszeichnungen’.

After the claim for copyright infringement was rejected in the first two instances,
the German Federal Supreme Court held that the drawings were original (and
subsequently reproduced), because the graphic designer had enough creative freedom
with regard to ‘amongst other things the way of drawing lines, the shadowing, the
hatching, the representation of screw heads, the angular position and the choice of
perspective’.59 As indicated before, these choices are often absent in a CAD file.60 A
final consideration, as suggested by Osborn, is that a CAD file of a technical nature may
be creative in the way it displays additional information, such as measurements and
tolerance.61

Thirdly, it has been suggested that the CAD file can be protected as a computer
program.62 A CAD file provides instructions to a printer, which is a computer (or then

59. Federal Supreme Court, 28 February 1991, Case No. I ZR 88/89, GRUR 1991, 529, 530 –
‘Explosionszeichnungen’ (own translation).

60. See also Osborn 2014a, supra n. 11, at 830.
61. Ibid.
62. See supra n. 26 for an overview of literature.
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at least analogous to a computer), so the argument goes.63 Protection of computer
programs in the EU is based on the Software Directive.64 The Directive does not give a
definition of a computer program, but does include in its scope ‘preparatory design
material’.65 In BSA, the CJEU clarified that the object of protection of the Software
Directive is ‘the expression in any form of a computer program which permits
reproduction in different computer languages, such as the source code and the object
code’ and that ‘any form of expression of a computer program must be protected from
the moment when its reproduction would engender the reproduction of the computer
program itself, thus enabling the computer to perform its task’.66 The Court held that
the graphical user interface is not a computer program, but merely one element of that
program and added in the SAS that neither programming languages nor the format of
data files are protected as computer programs.67 This does not altogether negate the
possibility of viewing a CAD file as a computer program if one sees a printer as a
computer. However, this seems to be stretching the scope of the Software Directive
beyond its intent. Recital 10 of the Directive remarks that:

The function of a computer program is to communicate and work together with
other components of a computer system and with users and, for this purpose, a
logical and, where appropriate, physical interconnection and interaction is re-
quired to permit all elements of software and hardware to work with other
software and hardware and with users in all the ways in which they are intended
to function.

The CAD file, as opposed to the CAD program used to design it, does not function
to ‘communicate and work together … with users’, nor does it allow ‘interconnection
and interaction … to permit [itself] and hardware to work with other software and
hardware and with users’. In the arguably opaque terms used by the CJEU, a CAD file,
like the format of a data file, does not constitute a ‘form of expression of a computer
program’. Similarly, the assertion (arising in the UK) that a CAD file can be protected
as a literary work since it contains a set of instructions that allow a 3D printer to
function (similar to a computer program) seems to us to be misguided.68 In both
instances (treating CAD files as computer programs or instructions of a literary nature),
the focus is on the appearance of the file (a string of code) instead of on what it
represents. There is little reason to look at the computer-generated code in the case of

63. For instance Dange & Dubeau, supra n. 26, at 119; Dolinsky, supra n. 26, at 646 et seq.; Mendis
2014, supra n. 26, at 271; Osborn, 2014a supra n. 11, at 825; Osborn, 2014b, supra n. 26, at
591–592; Rimock, supra n. 26, at 14; Viscounty, Gass & Virgien, supra n. 26, at 18.

64. Software Directive, supra n. 28.
65. Software Directive, supra n. 28, Art. 1(1).
66. BSA, supra n. 39, paras 35 & 38.
67. SAS, supra n. 43, para. 39.
68. Bradshaw, Bowyer & Haufe, supra n. 4, at 24; Mendis 2013, supra n. 26, at 167; and Silverman,

supra n. 26 at 7–8, who suggest that a CAD file may be a ‘design document’ (Bradshaw, Bowyer
& Haufe and Mendis) or a ‘set of instructions’ (Silverman) that can receive protection as a
literary work (under UK law).
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CAD files any more than there is in the case of a Word file, an mp3, or a digital
photograph.69

A final argument against treating CAD files as computer programs can be found
in the CJEU’s Nintendo70 decision. This decision, which mainly dealt with circumven-
tion of a technological protection measures in videogame consoles, also addressed the
copyright nature of videogames. In its decision, the Court stated that ‘videogames …
constitute complex matter not only a computer program but also graphic and sound
elements, which, although encrypted in computer language, have a unique creative
value which cannot be reduced to that encryption’.71 The Court continued that ‘[i]n so
far as the parts of a videogame, in this case, the graphic and sound elements, are part
of its originality, they are protected, together with the entire work, by copyright in the
context of the system established by Directive 2001/29’.72 The same reasoning
arguably applies to CAD files as well. In the end, the graphical and visual elements
contained in CAD files are the main parts of the work’s originality, or its ‘unique
creative value’, as the court puts it.

As pointed out in §12.02, it is of course possible for a skilled programmer to write
the code to be used by the printer directly, instead of using 3D modelling software. In
such instances, it may seem obvious to view his or her work as a literary creation.
However, since the appearance of the code will be dictated by the desired outcome, it
will typically not leave room for the creator to stamp the code with his or her personal
touch. That is not to say such files can never be protected. If what the code describes
is original, the code should arguably be viewed as a reproduction thereof. This can be
illustrated by reference to Abraham Moon v. Thornber, a case before the English Patent
County Court in 2012. HHJ Birss, Q.C. (now a judge of the High Court of Justice of
England and Wales) held that a so-called ticket stamp, in this case two pages of words
and numbers used to instruct a loom to weave a certain fabric, is an artistic work as
much as the pattern that it produced.73 Similarly, sound recordings, in essence nothing
more than a set of instructions for a playing device, are nowadays universally treated
as reproductions of the works they incorporate.74

It is probably best to understand such arguments in the context in which they
arise – that is in the copyright system of the common law with its closed system of
subject-matter categorization, which has difficulty dealing with three-dimensional

69. Obviously, we therefore disagree with Dolinsky who sees in the code of a CAD-file a potential
original creation, which may be attributed to the creator of the 3D model. See Dolinsky, supra n.
26, at 639 et seq. & 647.

70. Case C-355/12 Nintendo, published in the electronic Reports of Cases.
71. Ibid., at para. 23.
72. Ibid.
73. Abraham Moon & Sons Ltd v. Thornber [2013] F.S.R. 17, para.100 et seq. It should be noted that

HHJ Birss, Q.C. also considered the ticket stamp to be a literary work. We question this
conclusion based on the fact that the creative freedom while writing the ticket stamp would
arguably be minimal, as it needs to function to produce a specific design when used with a loom.

74. Although initially they were not always treated as such. See Sam Ricketson & Jane C. Ginsburg,
International Copyright and Neighbouring Rights: The Berne Convention and Beyond, Volume I,
paras 11.07 et seq. (2nd ed., Oxford University Press 2005).
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objects other than purely artistic sculptures.75 As has been suggested, all that matters
in the EU is whether the creation is the own intellectual creation of the author. If so, it
will receive copyright protection.

To summarize: if the 3D model in the CAD file (or in exceptional cases code
resembling a 3D model) has original features, the file will be protected by copyright
law. However, printing from the file will not always be infringing. Take the example of
the CAD file containing a model for a part for a machine. The way it is depicted in the
model may under circumstances be original, but if the part has mainly a technical
function, printing it, i.e., making a physical copy of an object that is itself not protected
by copyright, will not infringe.

[C] Situation 2: Using CAD to Recreate Something Old

Perhaps the bigger headache, for the creative industries in particular, is the emergence
of yet another area where they will have to fear large-scale piracy. For instance,
someone can make a digital copy of an action figure and share the CAD file online.
Someone else can then print the object at home or in a print shop. First of all, it should
be noted that if the tangible object itself is protected by copyright, the digital recreation
of it will constitute a reproduction for the purposes of copyright.76 Again, this should be
no different than when someone makes a digital drawing of an existing painting. Here,
however, we are principally concerned with the following issue: Is – and, if so, under
what circumstances – a CAD file based on an existing item separately protected by
copyright? That is, when can it be considered a derivative work of the underlying
object? Or, alternatively, when will the CAD file be protected even if the object that is
recreated is itself unprotected?

There are two ways in which the CAD file of the existing item can be produced.
First, someone can use a scanner to create a digital image of the item. Second, the
model can be made ‘by hand’. Use of a scanner will not normally entail sufficient
creativity (originality) to warrant separate copyright protection.77 Analogies with
photography will in principle fail, since the creative options available to the photogra-
pher (composition, angle, lighting, etc.) are typically absent in the case of using a 3D
scanner.78 Of course, there is the possibility that substantial changes are made to the 3D
model after the scan is complete. For instance, the scanned figure of Batman may be

75. Cf. Viscounty, Gass & Virgien, supra n. 26, at 18. See also Lucasfilm Ltd v. Ainsworth [2012] 1
A.C. 208, in which the Supreme Court of the United Kingdom denied protection to the
stormtrooper helmet designed for the Star Wars movies because it was not artistic but principally
utilitarian in function and therefore not a ‘sculpture’ under the CDPA 1988. On the doubtful
compatibility with EU law of such a closed system, see Rosati 2013, supra n. 36, at 206.

76. Cf. Grimmelmann, supra n. 55, at 687. Mendis 2014, supra n. 26, at 276. This is the inverse of
the situation discussed in n. 50 and accompanying text: shifting dimensions does not make a
copy anything less than that.

77. Cf. Dolinsky, supra n. 26, at 660; Osborn 2014a supra n. 26, at 827–828 & 830–831; Dange &
Dubeau supra n. 26, at 125; Deven R. Desai & Gerard N. Magliocca, Patents, Meet Napster: 3D
Printing and the Digitization of Things, 102 Geo. L.J. 1691, 1706–1707 (2014); and John Hornick,
3D Printing and IP Rights: The Elephant in the Room, 55 Santa Clara L. Rev. 801, 812 (2015).

78. Cf. Osborn 2014a, supra n. 11, at 830–831 and Desai & Magliocca, supra n. 77, at 1706–1707.
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given a digitally designed weapon and a new cape and mask. Under these circum-
stances, the 3D model may be considered a derivative work which will normally
receive independent protection if the added elements are original.79

Someone can also replicate the existing item by ‘drawing’ it using CAD software.
This may require substantial effort and investment. For this reason, the creator of the
CAD file may desire independent protection. In fact, this issue was at the centre of the
American Meshworks case, decided by the Tenth Circuit of the Court of Appeals in
2008.80 Meshworks was a subcontractor asked to create wireframe models of specific
Toyota cars which were to be used in various advertising campaigns by Toyota.
Meshworks claimed copyright in the wireframe models and sued Toyota for copyright
infringement for use in advertising beyond what had been agreed. Its claim was denied
by the Tenth Circuit, which held that the wireframes were nothing but very good copies
of the Toyota cars, adding no new original expression. The court compared the digital
modelling of real-life objects to photography. It pointed out, as we indicated before,
that the choices with regard to elements such as background, position, shading, and
lighting are what can make the depiction of something pre-existing original.81 The
faithful recreation of the cars without any ‘individualizing features’ did not constitute
an independent original creation.82

This decision has not been unanimously applauded. Landsman and Lee lam-
basted any comparison to photography and insisted that a comparison with drawings
or sculptures is more fitting.83 Landsman asserted that comparison to photographs fails
because wireframes can never possess any of the qualities that can make a photograph
original.84 Lee, on the other hand, suggested that even if compared to photographs, the
conclusion should be that the wireframe constitutes an original creation because
Meshworks made choices vis-à-vis the lack of a background and the angles at which
the wireframe model of the car could be viewed.85 He added that recreating an existing
object in two dimensions so as to appear three-dimensional requires ‘considerable
human input, skill, and judgement’.86 Landsman had argued, in that regard, that
wireframe models cannot be viewed as replicas, but are instead ‘the modeller’s
interpretation of the cars such that they would appear aesthetically pleasing when
rendered and used online or on television’.87

Whatever the validity of these arguments might be under US law, from an EU
perspective, the decision in Meshworks appears to us to be correct. Without immedi-
ately seeking a comparison with drawings, sculptures, or photographs, it is important
to keep in mind that, in order to qualify for protection, the creation needs to be original

79. See art. 2(3) of the Berne Convention for the Protection of Literary and Artistic Works (Paris Act).
80. Meshworks Inc. v. Toyota Motor Sales USA Inc., 528 F.3d 1258 (10th Cir. 2008).
81. Ibid., at 1265.
82. Ibid., at 1265 et seq.
83. Andrew C. Landsman, Fender Bender: 3D Computer Modeling of Commercial Objects and the

Meshworks v. Toyota Decision, 8 J. Marshall Rev. Intell. Prop. L. 429, 442 (2009) and Lee, supra
n. 27, at 930–931.

84. Landsman, supra n. 84, at 441–442.
85. Lee, supra n. 27, at 931–932.
86. Ibid., at 931.
87. Landsman, supra n. 83, at 441.
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– that is, there is room for free and creative choices reflecting the author’s personality.
A wireframe model merely shows the lines of an object. It is inherent that one can see
through the model, that there will be no colour or lighting, and that it can be rotated at
all angles. Typically, it will exist in a vacuum, i.e., there will be no background. When
such a CAD model is based on something pre-existing and the objective is to recreate
it as faithfully as possible, there seems to be very little room for personal creative
choices. In the EU, the wireframe would be no more and no less than a reproduction of
the work it intends to recreate. Is the answer different if the model represents
something that is not copyrightable?88 As a rule, the answer should be ‘no’. Take the
example of a spare part that is itself not protected by copyright. Someone may make a
CAD model of the part to print in case the original part breaks. As explained above for
scenario 1, such a file will typically not be protected by copyright, unless some
elements are added that allow the creator to stamp his or her personal touch.

We make two caveats. First, as suggested by Lee and Landsman, the digital
creation may be largely dictated by the desire to create a good-looking on-screen
representation, not necessarily to recreate a faithful model of the existing item.89 The
question is whether this involves any creative choices, or merely ‘considerable human
input, skill, and judgement’, as suggested by Lee, which would arguably not be enough
to qualify for protection under the EU standard of originality.90 In general it will depend
on the circumstances of the case.91 In Meshworks, it seems the objective was to recreate
the car as closely as possible based on measurements and photographs, indicating that
very few creative choices were made.92 The second caveat is that when creating a
model of a tangible object, original elements may be added, leading to independent
protection. For instance, the colours and shading may differ from the original, or even
new three-dimensional elements may be added, such as new clothes and weapons for
our remodelled version of Batman.93

The foregoing can be summarized as follows. Creating a 3D model of a tangible
item will only receive independent protection if it constitutes its author’s own
intellectual creation. That means, that in making the model there should be room for
creative choices and that those choices are in fact made. If such choices are absent,
typically in the case of the use of a scanner or of faithful recreation, the CAD file will be
nothing but a copy. If it is a copy of original subject matter it will be subject to authorial
control by the author of the original. If there are new original elements in the CAD file,

88. Under US law, the car Meshworks recreated was arguably itself not protected by copyright law
since it is a ‘useful article’ ex 17 U.S.C. §101. See Lee, supra n. 27, at 928, who argued that the
fact that the car was not protected should make a difference.

89. See supra n. 86 and 87 and accompanying text.
90. After all, intellectual effort, skill, and labour as such were deemed irrelevant factors in

considering whether something qualifies as original. See Football Dataco, supra n. 42, at paras
42–46.

91. If the purpose is merely to create a model that will create a replica when printed, these
considerations will in any event not play a role.

92. See Meshworks, supra n. 80, at 1260–1261 & 1267–1268.
93. Cf. also Meshworks, supra n. 80, at 1266, where the Tenth Circuit indicated that the wireframe

was only the basis for ‘expressive manipulation’ (‘including the backgrounds, lighting, angles,
and colors’) by others.
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it may be considered a derivative work, subject to control by the creator of the CAD file
and (normally)94 the author of the original.

[D] CAD File as a Database

Finally, we want to address the argument that CAD files can be protected as a database.
We do so only superficially, since a thorough analysis of database protection would
require more space than available to us here. Copyright protection of databases in the
EU has been harmonized by the Database Directive.95 The Directive defines a database
as ‘a collection of independent works, data or other materials arranged in a systematic
or methodical way and individually accessible by electronic or other means’.96 As
discussed in §12.02, a CAD file consists of a set of geometrical coordinates which forms
the digital object, for instance including the measurements of a certain engine part. A
CAD file can also include other information such as structural strength, mass, and other
mechanical information. In order to constitute a ‘collection’ of different ‘independent’
works, the information must have an autonomous informative value.97 Arguably, this
is not the case with regard to the measurements and proportions that make up the
object depicted in the CAD file. The shape of, for instance, an engine part or of a
Batman figure will typically only have informative value in its entirety. It may be
different if additional information, such as the structural strength and mass, is added.
In that case, it may be possible to speak of a collection of independent materials.

The creator of the database may receive protection in two ways. First, the
database may be protected by copyright if, by reason of selection or arrangement of the
contents of the database, it constitutes the author’s own intellectual creation.98 It is
difficult to imagine this being the case very frequently. The creator of a CAD file is
unlikely to make creative choices in regards to the selection or arrangement of data
included in the file. It seems to us that these may be often driven by technical or
functional considerations (for instance, technical guidelines).99 Second, the database
may be covered by the sui generis right if there has been a qualitative and/or

94. The European acquis is silent on whether derivative works are subject to control by the right
holder of the underlying work. Notably, one particular reading of the Berne Convention does not
require its member states to grant such control to that right holder. See Ricketson & Ginsburg,
supra n. 74, at para. 11.37. In light of the fact that some argue that the adaptation right has not
been harmonized by EU law (see for a rebuttal and further references Eleonora Rosati, Copyright
in the EU: In Search of (In)Flexibilities, JIPLP (forthcoming) 19–22. Available online, http://
papers.ssrn.com/sol3/papers.cfm?abstract_id=2388307 (accessed 23 March 2017)), it can be
maintained that this is a question that can only be answered by reference to national law.
However, typically national law will grant right holders rights over derivative works of their own
works, e.g., s. 16(1)(e) CDPA 1988, § 23 Urheberrechtgesetz and Art. L124-4 of the French Code
de la propriété intellectuelle.

95. Database Directive, supra n. 34.
96. Ibid., Art. 1(2).
97. See Case C-444/02 Fixtures Marketing Ltd. v. Organismos prognostikon agonon podosfairou AE

[2004] ECR, I-10549, para. 33 and Case C-490/14 Freistaat Bayern v. Verlag Esterbauer,
published in the electronic Reports of Cases, paras 21–22.

98. Database Directive, supra n. 34, Art. 3(1).
99. Cf. supra n. 57 and accompanying text.
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quantitative substantial investment in the obtaining, verification, or presentation of the
contents of the database.100 The CJEU has stressed that resources used for the creation
of the contents of the database do not qualify as such an investment.101 Instead the
investment should relate to seeking out existing materials (obtaining), monitoring the
accuracy of the information collected (verification), or the systematic or methodical
arrangement of the independent items (presentation).102 To us, it seems the creation of
a CAD file will typically not involve such investments. If CAD is used to design a new
or recreate an existing object, the investment will typically relate to the (re-)creation of
that object. So even if the object depicted in the CAD file qualified as a database, this
collection of data would normally be the result of the creation of the data. A company
like Meshworks would therefore not be able to rely on the sui generis right to protect
its CAD file.103

It is not unthinkable that the addition of information may involve a relevant
substantial investment. For instance, this could be the case for a CAD file representing
a detailed car engine which includes the technical and functional information of every
part. It is, however, important to keep in mind that any investment in the creation of
the data should be disregarded, meaning the resources spent, for instance in determin-
ing data, such as structural strength, are likely to be excluded. In any event, this kind
of information is usually superfluous and not necessary for actual 3D printing. When a
CAD file is converted to a 3D printable STL file, a great deal of this information
disappears. Obviously, when the object is printed all this additional information
disappears.

Ultimately, it seems therefore unlikely that the creator of a CAD file will often be
able to rely on a database right in order to be protected against use of that file by third
parties. A CAD file will typically receive neither copyright nor sui generis protection.

§12.04 CONCLUSIONS

In this chapter, we examined the legal status of the digital design file and considered
the situations when a work in CAD form can get copyright protection in the EU. Most
commentators view CAD files as either a literary work, in particular as a computer
program, or as an artistic work. We concluded that even though a CAD file may have
some characteristics of a computer program, it should not be treated as such for the
purpose of copyright law. This means that CAD files are, in principle, subject to the
‘ordinary’ law of copyright as harmonized by (principally) the InfoSoc Directive and
not to the special regime created by the Software Directive.

We argue that CAD files can get copyright protection, regardless of whether it is
literary or artistic work, provided that the object depicted meets the standard of

100. Database Directive, supra n. 34, Art. 7(1).
101. Case C-444/02 Fixtures Marketing, supra n. 98, at paras 40 et seq. and Case C-203/02 The

British Horseracing Board v. William Hill Organization Ltd. [2004] ECR, I-10415 paras 31 et seq.
102. Case C-444/02 Fixtures Marketing, supra n. 98, at paras 40 et seq. and Case C-203/02 The

British Horseracing Board, supra n. 101, at paras 31 et seq.
103. See supra n. 80 and accompanying text.
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originality in the EU. In other words, it must be the author’s own intellectual creation,
reflecting the author’s personality, implying the author was able to make free and
creative choices. However, whether a work in CAD form exceeds this threshold has to
be considered on a case-by-case basis.

When a CAD program is used to create something entirely new, it should not be
treated any differently than if the object had been created in a tangible form. If the work
is original, then so is its digital depiction in CAD form and vice versa. However, in
certain cases, the CAD file can get protection even though the object which it depicts
cannot itself be considered original. This can be the case if the CAD portrays the object
in an original manner – for instance, this is the case if the CAD is considered an original
drawing of a technical nature or if the CAD file has been coded in an original manner.
However, these original features disappear when the work is printed and thus the
physical copy would no longer infringe copyright.

We also considered the situation where a person makes a digital copy of a
pre-existing tangible object through 3D scanning or by using 3D modelling software. If
the tangible object is protected by copyright, faithful digital recreation using either
method will normally be considered as a reproduction thereof. This may also be the
case when the model is made using 3D modelling software if the objective is to create
a one-to-one copy, even if the creation takes a lot of effort and resources. If, however,
free and creative choices are involved in the modelling process or if the model is
modified afterwards by adding new original elements, it can be considered a derivative
work and receive independent protection. As pointed out in §12.02 and §12.03, the
characteristics of CAD technology and the creation process limit the creative possibili-
ties in several areas. This should be considered when considering whether a work is
protected by copyright.

Finally, we also considered briefly whether CAD files can be protected as a
database. Although this is an interesting possibility, we argue that a CAD file usually
will not get copyright or sui generis protection as a database. In any case, such database
protection will not extend to any physical copies of such a file.
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MIKKO	ANTIKAINEN	
Copyright	Protection	and	AI-Generated	Works–A	Fight	We	
Have	Already	Lost?	((**))	

SUMMARY:	 1.	 Introduction.	 –	 2.	 AI	 technology	 and	 artistic	works.	–	2.1.	What	 is	AI?.	–	2.2.	AI-
generated	artistic	works.	–	3.	Are	AI-generated	works	protected	by	copyright?.	–	3.1.	AI	as	
an	author.	–	3.1.1.	AI	as	an	author	according	to	EU	law.	–	3.2.	Originality	and	AI-generated	
works.	–	4.	Will	AI-generated	works	be	protected	by	copyright?.	–	4.1.	Difficulties	in	recog-
nizing	AI-generated	works.	–	4.2.	Economic,	political,	and	practical	reasons	for	protecting	
AI-generated	works.	–	4.3.	Legal	uncertainty	and	the	protection	of	AI-generated	works.	–	5.	
Conclusions.	

1.	Tremendous	technological	developments	in	the	field	of	computers	and	pro-
gramming	have	made	science	fiction	into	reality.	Thanks	to	leaps	in	artificial	intel-
ligence	 (AI),	 machine	 learning,	 and	 information	 processing,	 computers	 are	 now	
outstripping	humans	in	fields	that	human	minds	have	dominated	for	centuries	(1).	
Among	these,	AI	technology	has	spread	to	what	could	be	thought	of	as	the	last	bas-
tion	of	humanity–creative	arts	and	artistic	works	(2).	The	use	of	AI	in	the	creative	
arts	has	become	so	sophisticated	that	computer-generated	work	is	difficult	to	dis-
tinguish	 from	 purely	 human-created	work	 (3).	The	Next	Rembrandt	project	 is	 a	
famous	example	of	art	created	by	an	AI.	The	project	digitalized	and	analysed	the	
entire	collection	of	Rembrandt’s	work	in	order	to	create	software	that	could	“un-
derstand”	the	old	master’s	style	and	create	new	paintings	which	would	reproduce	
it	 (4).	The	quality	of	 these	AI-generated	works	 is	so	high	that	the	general	public	
cannot	 tell	 them	 apart	 from	Rembrandt’s	 original	 paintings,	 although	 an	 expert	
might	be	able	to	tell	that	such	a	piece	did	not	initially	exist.	

Such	 developments	 have	 caused	 a	 great	 deal	 of	 academic	 debate	 over	who	
should	own	the	copyright	 in	AI-generated	works	and	whether	such	works	should	
receive	copyright	protection	at	all.	For	example,	it	could	be	argued	that	the	AI	itself	
is	the	author	(5)	and	the	copyright	belongs	to	it,	as	it	creates	works	autonomously.	

¾¾¾¾ 
(*)	Questo	scritto	ha	ricevuto	un	giudizio	positivo	di	un	referee.	
(1)	PAUL	MOZUR,	Google’s	AlphaGo	Defeats	Chinese	Go	Master	in	Win	for	A.I.	(The	New	York	

Times,	23	May	2017)	<www.nytimes.com/2017/05/23/business/google-deepmind-alphago-go-
champion-defeat.html>	accessed	27	March	2018.	

(2)	 JACK	 CLARK,	 Computers	 Learn	 How	 to	 Paint	 Whatever	 You	 Tell	 Them	 to	 (Bloomberg	
Technology,	2	December	2015)	<www.bloomberg.com/news/articles/2015-12-02/	computers-
learn-how-to-paint-whatever-you-tell-them-to>	 accessed	 27	 March	 2018;	 CHLOE	 OLEWITZ,	 A	
Japanese	AI	Program	Just	Wrote	a	Short	Novel,	and	it	Almost	Won	a	Literary	Prize	(Digital	Trends,	
23	 March	 2016)	 <www.digitaltrends.com/cool-tech/japanese-ai-writes-novel-passes-first-
round-nationanl-literary-prize/>	accessed	27	March	2018.	

(3)	See	part	4.1.	
(4)	See	“The	Next	Rembrandt”,	<www.nextrembrandt.com>	accessed	27	June	2018.	
(5)	 SHLOMIT	 YANISKY-RAVID	 and	 LUIS	 ANTONIO	 VELEZ-HERNANDEZ,	 Copyrightability	 of	 Art-

works	Produced	by	Creative	Robots,	Driven	by	Artificial	 Intelligence	Systems	and	 the	Concept	of	
Originality:	The	Formality	-	Objective	Model	(2018)	19(1)	Minn.	J.L.,	Sci.	&	Tech.	1,	9.		



MIKKO	ANTIKAINEN	
	

	
	
3	

This,	however,	raises	the	question	of	who	would	then	assert	and	enforce	the	right	
and	who	would	be	liable	for	copyright	infringement	(6).	There	are	also	strong	ar-
guments	against	giving	any	kind	of	protection	to	AI-generated	works:	international	
law,	such	as	the	Berne	Convention,	cannot	recognize	a	machine	as	an	author	(7),	
and	AI-generated	works	do	not	fit	current	originality	standards	(8).	This	would	in-
dicate	that	AI-generated	works	should	fall	within	the	public	domain.	In	addition,	it	
has	been	argued	that	AI	systems	do	not	require	an	incentive,	in	the	form	of	copy-
right,	to	produce	work	(9).	On	the	other	hand,	there	are	also	proponents	of	protec-
tion	for	AI-generated	works	who	argue	that	copyright	should	belong	to	the	AI	sys-
tem’s	 user	 (10)	 or	 creator	 (11).	 Some	 argue	 that	 the	 substantial	 investment	 re-
quired	 to	 create	AI	technology	 justifies	IP	protection	for	the	fruits	of	 this	 invest-
ment,	 to	 foster	 more	 creative	 development	 and	 innovation	 in	 the	 future	 (12).	
However,	the	legal	situation	is	not	clear.	For	example,	EU	Article	2(1)	of	the	Com-
puter	Program	Directive	(13)	indicates	that	an	author	should	be	a	natural	person,	
but	also	leaves	some	room	for	interpretation,	as	clearly	a	legal	or	juridical	person	
may	also	be	an	author	ab	initio	(14).		

This	 paper	 begins	 by	 briefly	 discussing	 how	 AI	 and	 computer-generated	
works	 are	defined	 in	 the	 context	of	EU	copyright	 law	and	 relevant	 international	
agreements,	and	how	AI	can	be	used	to	produce	creative	works	today	and	in	the	
future.	Next,	the	paper	discusses	whether	AI-generated	works	are	protected	under	
EU	law	and	relevant	international	law	such	as	the	Berne	Convention.	Some	nation-

¾¾¾¾ 
(6)	Yanisky-Ravid	considers	this	question	from	the	US	perspective:	SHLOMIT	YANISKY-RAVID,	

Generating	 Rembrandt:	 Artificial	 Intelligence,	 Copyright,	 and	 Accountability	 in	 the	 3A	 Era–The	
Human-Like	Authors	are	Already	Here–A	New	Model	[2017]	Mich.	St.	L.	Rev.	659,	682.	

(7)	SAM	RICKETSON,	People	or	Machines:	The	Berne	Convention	and	the	Changing	Concept	of	
Authorship	(1991)	16	Colum.	–VLA	J.	L.	&	Arts	1.;	JANE	GINSBURG,	People	Not	Machines:	Author-
ship	and	What	It	Means	in	the	Berne	Convention	(2018)	49	IIC	131.	

(8)	MADELEINE	DE	COCK	BUNNING,	Autonomous	Intelligent	Systems	as	Creative	Agents	Under	
the	 EU	 Framework	 for	 Intellectual	 property	 (2016)	 7(2)	 European	 Journal	 of	 Risk	Regulation	
310,	315;	 JAMES	GRIMMELMAN,	There’s	No	Such	Thing	as	a	Computer-Authored	Work	–and	It’s	a	
Good	 Thing,	 Too	 (2016)	 39	 Colum.	 L.	 J.	&	Arts	403;	ANDRÉS	GUADAMUZ,	Do	Androids	Dream	of	
Electric	Copyright?	Comparative	Analysis	of	Originality	in	Artificial	Intelligence-Generated	Works	
(2017)	2	Intellectual	Property	Quarterly	169,	178.	

(9)	See,	for	example,	RALPH	CLIFFORD,	Intellectual	Property	in	the	Era	of	the	Creative	Com-
puter	Program:	Will	the	True	Creator	Please	Stand	Up?	(1997)	71	Tul.	L.	Rev.	1675,	1702.	

(10)	 For	 example,	 Denicola	 argues	 that	a	user	who	 initiates	 the	creation	of	a	 computer-
generated	work	should	be	recognized	as	the	author	and	copyright	owner	of	that	work:	ROBERT	
DENICOLA,	 Ex	 Machina:	 Copyright	 Protection	 for	 Computer-Generated	Works	 (2016)	 69	U.	 L.R.	
251.	See	also	PAMELA	SAMUELSON,	Allocating	Ownership	in	Computer-Generated	Works	(1985)	47	
U.	Pitt.	L.	Rev.	1185.	

(11)	KALIN	HRISTOV,	Artificial	 Intelligence	and	 the	Copyright	Dilemma	 (2017)	57(3)	 IDEA:	
The	IP	Law	Review.	

(12)	Ibid.	Hristov	thinks	that	giving	authorship	to	AI	programmers	and	owners	is	essential	
to	the	future	development	of	the	AI	industry.	However,	Levendowski	argues	that	copyright	may	
in	 fact	 create	 biased	 AI	 systems,	 as	 many	 developers	 cannot	 afford	 to	 acquire	 copyright-
protected	training	data.	AMANDA	LEVENDOWSKI,	How	Copyright	Law	Can	Fix	Artificial	Intelligence’s	
Implicit	Bias	Problem	(2018)	93	Wash.	L.	Rev.	579,	606.	

(13)	Council	Directive	2009/24/EC	of	the	European	Parliament	and	the	council	of	23	April	
2009	on	the	legal	protection	of	computer	programs	[2009]	OJ	L111/16	Article	2(1).	

(14)	 ROSA	MARIA	 BALLARDINI,	 HE	 KAN,	 and	TEEMU	ROOS,	AI-Generated	Content:	Authorship	
and	 Inventorship	 in	 the	Age	of	Artificial	Intelligence	 in	Taina	Pihlajarinne,	Juha	Vesala,	and	Olli	
Honkila	 (eds),	 Online	 Distribution	 of	 Content	 in	 the	 EU	 (Edward	 Elgar	 forthcoming)	 6.:	
<www.cs.helsinki.fi/u/ttonteri/pub/aicontent2018.pdf>.	
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(14)	 ROSA	MARIA	 BALLARDINI,	 HE	 KAN,	 and	TEEMU	ROOS,	AI-Generated	Content:	Authorship	
and	 Inventorship	 in	 the	Age	of	Artificial	Intelligence	 in	Taina	Pihlajarinne,	Juha	Vesala,	and	Olli	
Honkila	 (eds),	 Online	 Distribution	 of	 Content	 in	 the	 EU	 (Edward	 Elgar	 forthcoming)	 6.:	
<www.cs.helsinki.fi/u/ttonteri/pub/aicontent2018.pdf>.	
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al	legislative	examples	will	also	be	used	to	illustrate	the	legal	situation.	The	paper	
identifies	the	most	common	arguments	in	this	debate	and	the	legal	reasoning	be-
hind	them,	such	as	the	requirement	that	authors	be	natural	persons	and	the	lack	of	
originality	in	AI-created	works.	Thirdly,	this	paper	observes	that,	regardless	of	the	
normative	arguments,	AI-generated	works	may	receive	protection	as	a	matter	of	
fact,	and	considers	the	reasons	why	this	might	be	so.	

This	 paper	 argues	 that	 despite	 the	 heated	discussion	about	whether	AI	 and	
computer-generated	works	should	receive	copyright	protection,	the	result	of	this	
battle	may	already	have	been	decided.	Three	factors	support	the	contention	that	
AI-generated	works	will	attract	copyright	protection	to	some	extent,	despite	nor-
mative	and	philosophical	debates.	These	three	reasons	are:	the	difficulty	of	distin-
guishing	between	AI-generated	and	human-authored	works;	the	economic,	politi-
cal,	and	practical	arguments	 in	 favour	of	 the	protection	of	AI-created	works;	and	
finally,	the	legal	uncertainty	surrounding	the	protection	of	AI	works.	In	addition,	if	
rightsholders	find	that	copyright	does	not	provide	adequate	protection,	they	might	
turn	to	alternative	means	of	protection,	such	as	contractual	arrangements	or	tech-
nological	 protection	measures.	 This	would	extend	 the	protection	afforded	 to	AI-
generated	 works	 beyond	 the	 normal	 scope	 of	 copyright	 protection.	 This	 paper	
does	not	consider	whether	this	is	a	desirable	outcome,	or	whether	it	will	result	in	
more	creative	works,	but	only	whether	this	change	will	happen	regardless.		

	
2.	AI	technology	and	artistic	works.		
	
2.1.	AI,	a	term	coined	in	1956,	is	one	of	the	most	recent	fields	to	emerge	in	the	

area	 of	 science	 and	 engineering.	 However,	 despite	 the	 field’s	 increasing	 promi-
nence,	there	is	still	widespread	uncertainty	over	what	AI	actually	is.	For	example,	
some	 define	 the	 discipline	 of	 AI	 as	 the	 study	of	 intelligent	 agents.	An	 intelligent	
agent	is	“a	system	that	acts	intelligently:	What	it	does	is	appropriate	for	its	circum-
stances	and	its	goal,	it	is	flexible	to	changing	environments	and	changing	goals,	it	
learns	from	experience,	and	it	makes	appropriate	choices	given	perceptual	limita-
tions	and	finite	computation”	(15).	In	other	words,	it	is	a	device	that	observes	its	
surroundings	 and	 acts	 accordingly	 to	 achieve	 its	 goals.	However,	 this	 is	 a	broad	
definition	of	AI	which	can	be	narrowed	down	according	to	the	thought	processes	
and	 reasoning	 that	 an	 AI	performs	and	 the	question	of	whether	 it	performs	hu-
manly	or	rationally	(16).	For	example,	art-creating	AI	could	be	thought	to	act	and	
think	humanly	 rather	 than	 rationally,	 but	 an	AI	 that	 is	used	 for	 stock	prediction	
could	be	considered	to	act	rationally	(17).	To	add	to	the	confusion,	AI	technology	
can	be	 separated	 into	 several	different	 subfields,	 for	example	machine	and	deep	
learning,	which	 have	 recently	 received	much	 public	 attention.	Machine	 learning	

¾¾¾¾ 
(15)	DAVID	POOLE,	ALAN	MACKWORTH,	and	RANDY	GOEBEL,	Computational	Intelligence:	A	Log-

ical	Approach	(Oxford	University	Press	1999)	1.	There	are	also	variations	in	the	use	of	the	term	
AI.	For	example,	Poole	et	al.	use	computational	 intelligence	as	a	 synonym	 for	artificial	intelli-
gence.		

(16)	STUART	RUSSELL	and	PETER	NORVIG,	Artificial	Intelligence:	A	Modern	Approach	(3rd	edn,	
Pearson	2010)	1.	

(17)	Another,	more	extreme,	example	of	AI	thinking	humanly	is	the	AI	program	trained	to	
think	like	a	psychopath.	Lindsay	Dogson,	“Scientists	Have	Created	a	Murder-Obsessed	‘Psycho-
path’	AI	Called	Norman”	(Business	Insider,	8	June	2018)	<www.businessinsider.	com/scientists-
created-psychopath-ai-called-norman-2018-6?r=US&IR=T&IR=T>	accessed	26	June	2018.	
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refers	to	the	study	of	algorithms	and	systems	that	improve	their	performance	on	a	
given	task	as	they	are	provided	with	more	data	(18).	This	technology	has	enabled	
the	development	of	speech	and	translation	programs,	such	as	Google	Translate.		

On	the	other	hand,	it	has	been	stated	that	AI	is	whatever	has	not	been	done	yet	
(19).	 AI	 technologies	 which	 were	 once	 considered	 cutting	 edge,	 such	 as	 image	
recognition,	are	now	thought	of	as	routine	technology	(20).	 In	a	sense,	one	could	
ask	whether	most	of	 the	magic	of	an	AI	program	creating	art	would	be	lost	if	the	
word	AI	were	 removed.	This	done,	what	 remains	 is	 simply	a	 computer	program	
creating	output	which	resembles	“art”.	Davis	argues	that	the	essential	problem	is	
not	AI	but	software	in	general:	nothing	essential	would	be	lost	if	the	terms	“AI”	and	
“neural	nets”	were	replaced	with	“computer	program”	(21).	He	claims	that	almost	
all	 of	 the	 fundamental	problems	associated	with	AI	programs	arise	because	they	
are	computer	programs,	not	because	they	are	AI	(22).	

The	most	important	–and	perhaps	the	most	interesting–	feature	of	AI	systems	
is	their	autonomy	compared	to	other	software	systems	such	as	word	processing	or	
design	 programs.	 A	word	 processing	 program	 can	 be	 used	 to	 create	 novels	 and	
texts	 but	 requires	 human	 interaction	 and	 input	 to	do	 so.	However,	 through	ma-
chine	 learning	and	deep	learning	technology,	AI	can	teach	itself	to	recognize	cer-
tain	objects	automatically	or	to	translate	human	speech	(23).	This	autonomy	has	
led	 to	a	 situation	where	AI	 systems	are	 said	 to	equal	or	 even	exceed	humans	 in	
several	 fields	 (24).	 For	 example,	 some	 AI	 systems	 can	 generate	 new	 inventions	
without	any	engineering	input	(25).	However,	there	is	a	certain	opacity	surround-
ing	how	and	why	AI	 systems	 reach	certain	conclusions.	According	to	Burrel,	 this	
opacity	can	be	caused	by	corporate	or	state	secrecy	or	the	technological	illiteracy	
of	the	general	public,	but	also	by	how	algorithms	operate	(26).	In	fact,	in	the	case	
of	 some	modern	 AI	 systems,	 even	 their	 creators	 do	 not	 necessarily	 know	what	
happens	inside	the	AI,	or	how	and	why	a	given	end	result	is	achieved	(27).		
¾¾¾¾ 

(18)	TOM	MITCHELL,	Machine	Learning	(McGraw	Hill	1997).	 	
(19)	 DOUGLAS	 HOFSTADTER,	Gödel,	 Escher,	 Bach:	 An	 Eternal	 Golden	 Braid	 (Vintage	Books	

1979)	601.	
(20)	This	is	known	as	the	AI	effect,	in	which	intelligence	demonstrated	by	AI	systems	is	not	

regarded	as	real	intelligence	because	human	intelligence	is	something	that	AI	cannot	yet	display.	
For	example,	when	Deep	Blue	beat	Garry	Kasparov	at	chess,	it	was	thought	to	have	demonstrat-
ed	only	brute	force	instead	of	intelligence.	

(21)	 RANDAL	 DAVIS,	 Intellectual	 Property	 and	 Software:	 The	 Assumptions	 are	 Broken	 (A.I.	
Memo	No.	1328,	Massachusetts	Institute	of	Technology	Artificial	Intelligence	Laboratory	1991)	
1.	

(22)	Ibid	1.	
(23)	ROBERT	HOF,	DEEP	LEARNING:	With	Massive	Amounts	of	Computational	Power,	Machines	

Can	Now	Recognize	 Objects	 and	 Translate	 Speech	 in	 Real	Time.	Artificial	 Intelligence	 is	Finally	
Getting	 Smart	 (MIT	 Technology	 Review,	 2013)	 <https://www.	 technolo-
gyreview.com/s/513696/deep-learning/>	accessed	6	July	2018.	

(24)	 NICK	 BOSTROM,	 Superintelligence:	 Paths,	 Dangers,	 and	 Strategies	 (Oxford	 University	
Press	 2014)	 23.	 The	 general	 view,	 however,	 seems	 to	 be	 that	 even	 given	 virtually	 unlimited	
computer	capacity,	we	would	still	be	unable	to	achieve	the	brain’s	level	of	intelligence.	See	Rus-
sel	and	Norvig	(n	16)	12.	

(25)	ANDREA	MORIGGI,	The	Role	of	Intellectual	Property	in	the	Intelligence	Explosion	[2017]	
4ip	Council	<www.4ipcouncil.com/download_file/273/155>	accessed	3	June	2018.	

(26)JENNA	BURREL,	How	the	Machine	“Thinks”:	Understanding	the	Opacity	in	Machine	Learn-
ing	Algorithms	[2016]	Big	Data	&	Society	1.		

(27)	Burrel	(n	26)	4;	MIREILLE	HILDEBRANDT,	The	New	Imbroglio:	Living	with	Machine	Algo-
rithms	 in	Lisa	Janssen	(ed),	The	Art	of	Ethics	in	the	Information	Society:	Mind	You	(Amsterdam	
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Nevertheless,	AI	technology	is	currently	used	in	several	fields,	including	video	
games	(28).	law	(29),	machine	translation	(30),	self-driving	cars	(31),	the	military	
(32),	 and	many	more.	The	field	 is	also	attracting	tremendous	economic	and	aca-
demic	attention,	 especially	now,	when	we	are	moving	from	industry	3.0	towards	
industry	4.0	(33).		

	
2.2.	AI	is	also	able	to	generate	artistic	works	(34).	In	fact,	AI	has	been	used	to	

generate	creative	works	in	several	ways	in	almost	every	medium,	including	paint-
ings,	games,	music,	poetry,	literature,	and	news.	This	development	calls	into	ques-
tion	commonly-held	views	on	what	art	is,	how	art	is	made,	and	who	artists	are.	

AI	systems	have	been	used	to	create	visual	art	for	some	time	already.	AARON	
is	an	art-creating	program,	designed	by	the	late	Harold	Cohen,	on	which	develop-
ment	started	in	1973	(35).	In	the	80s,	AARON’s	work	consisted	of	crude	black	and	
white	pictures	of	objects	and	people,	but	 it	has	since	progressed	to	colour	paint-
ings	produced	using	real	paint	on	an	actual	canvas	(36).	Cohen	has	stated	that	he	
has	not	shown	AARON	any	images,	but	that	it	has	been	“taught”	a	list	of	objects	and	
their	 relationships	 (37).	This	 allows	AARON	 to	paint	 abstract	 representations	of	
objects	such	as	chairs	(38).	Although	Cohen	did	not	claim	that	AARON	is	creative,	
as	it	never	improved	itself,	he	did	argue	that	AARON	is	doing	what	human	artists	
do:	taking	its	knowledge	of	forms	and	applying	them	to	the	creative	process	(39).	
Other	 AI	 Picassos	 and	 Leonardos	 have	 also	 emerged,	 such	 as	 the	 Painting	 Fool,	
which	 uses	 digital	 photographs,	 news,	 internet	 searches,	 and	 even	 human	 emo-
tions	 to	 generate	 paintings,	 animations,	 and	 sculptures	 (40).	Benjamin	Grosser’s	
¾¾¾¾ 
University	Press	2016)	57.	

(28)	VOLODYMYR	MNIH	and	others,	Playing	Atari	with	Deep	Reinforcement	Learning	(Tech-
nical	report,	2013	DeepMind	Technologies)	<https://arxiv.org/abs/1312.5602>	accessed	7	July	
2018.	

(29)	HARRY	SURDEN,	Machine	Learning	and	Law	(2014)	89(1)	Washington	L.	Rev.	
(30)	ERIK	KETZAN,	Rebuilding	Babel:	Copyright	and	the	Future	of	Machine	Translation	Online	

(2007)	 Tulane	 Journal	 of	 Technology	 &	 Intellectual	 Property	 <https://	 pa-
pers.ssrn.com/sol3/papers.cfm?abstract_id=940041>	accessed	7	July	2018.	

(31)	 STEVEN	 SHLADOVER,	 The	 Truth	 About	 “Self-Driving”	 Cars,	 Scientific	 American	 (June	
2016)	54.	

(32)	STEPHAN	DE	SPIEGELEIRE,	MATTHIJS	MAAS,	and	TIM	SWEIJS,	Artificial	Intelligence	and	the	
Future	 of	 Defence:	 Strategic	 Implications	 for	 Small-	 and	 Medium-Sized	 Force	 Providers	 (The	
Hague	Centre	for	Strategic	Studies	2017)	

(33)Industry	3.0	refers	to	the	automation	of	repetitive	physical	work,	whereas	industry	4.0	
refers	to	the	automation	of	repetitive	intellectual	work,	such	as	the	automation	of	design.	CBin-
sights,	 “Top	 AI	 Trends	 to	 Watch	 in	 2018”	 (CBinsights	 2018)	 <www.cbinsights.com/	 re-
search/report/artificial-intelligence-trends-2018/>	accessed	6	July	2018.		

(34)	BRAD	MERRILL,	It’s	Happening:	Robots	May	Be	the	Creative	Artists	of	The	Future	(MUD,	
17	 December	 2014)	 <www.makeuseof.com/tag/happening-robots-may-creative-artists-
future/>	accessed	26	June	2018.	

(35)	RICHARD	MOSS,	Creative	AI:	The	Robots	That	Would	be	Painters	(NEW	ATLAS,	16	Febru-
ary	2015)	<https://newatlas.com/creative-ai-algorithmic-art-painting-fool-aaron/36106/>	ac-
cessed	24	July	2018.	

(36)	ibid;	CHRIS	GARCIA,	Harold	Cohen	and	AARON–A	40-Year	Collaboration	(Computer	His-
tory	Museum,	23	August	2016)	<www.computerhistory.org/atchm/harold-cohen-and-aaron-a-
40-year-collaboration/>	accessed	25	July	2018.	

(37)	Moss	(n	35).	
(38)	Ibid.		
(39)	Garcia	(n	36).		
(40)	The	Painting	Fool,	<www.thepaintingfool.com/about/>	accessed	26	September	2018.	
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Interactive	Robotic	Painting	Machine,	which	uses	AI	to	paint	works	which	interact	
with	sounds	from	the	environment	(41);	and	Paul,	a	drawing	robot	developed	by	
Patrick	Tresset	which	creates	human	portraits	using	a	camera,	a	robotic	arm	and	a	
computational	system	(42).		

AI	can	also	create	works	of	literature.	Philip	Parker,	professor	of	management	
science	at	INSEAD,	France,	claims	that	he	is	the	author	of	one	million	books	(43).	
He	did	not	write	most	of	 them	himself,	however;	they	were	computer	generated.	
Parker	 uses	 computer	 algorithms	 to	 collect	 publicly	 available	 information	 on	 a	
subject	 and	 compile	 it	 into	a	book	 (44).	The	AI	he	uses	mimics	the	thought	pro-
cesses	involved	in	researching	a	topic	and	then	automates	that	work	(45).	Some	of	
Parker’s	 titles,	such	as	business	books	and	crosswords,	can	be	98	to	100	percent	
computer	authored;	others,	such	as	medical	titles,	need	considerably	more	human	
input	(46).	Interestingly,	these	books	are	only	printed	on-demand,	so	even	selling	a	
few	copies	can	be	profitable	(47).	AI	can	also	be	used	to	create	more	complicated	
forms	of	literature,	such	as	poems	and	stories.	For	example,	Google	is	working	with	
Stanford	University	on	an	AI	which	uses	recurrent	neural	network	language	mod-
elling	techniques	to	create	poems	after	it	is	fed	romance	novels	(48).	Another	ex-
ample	is	Margaret	Sarlej’s	Moral	Storytelling	System,	which	generates	simple	mor-
al	stories	of	a	user’s	choosing	(49).		

AI-produced	works	are	perhaps	most	 commonly	 seen	 in	 the	music	 industry,	
which	is	already	being	reshaped	by	the	use	of	AI.	AI-generated	music	can	be	found	
on	Spotify	playlists,	and	is	performed	by	orchestras	and	used	royalty-free	in	film	
and	game	soundtracks	(50).	Major	 labels	and	other	stakeholders	are	investing	in	
AI	technology	with	a	view	to	saving	time	and	money,	and	there	is	a	stream	of	new	
start-ups	developing	AI	systems	and	services	(51).	These	services	give	artists	au-

¾¾¾¾ 
(41)	 BENJAMIN	 GROSSER,	 Interactive	 Robotic	 Painting	 Machine	 (2018)	

<https://bengrosser.com/projects/interactive-robotic-painting-machine/>	 accessed	 25	 July	
2018.	

(42)	KELLY	HODGKINS,	A	British	Artist	Spent	10	Years	Teaching	This	Robot	How	to	Draw	and	it	
Totally	 Shows	 (Digital	 Trends,	 27	 July	 2016)	 <www.digitaltrends.com/cool-tech/robotic-
artist/>	accessed	25	July	2018.	

(43)	 BIANCA	 BOSKER,	Philip	Parker’s	Trick	 for	Authoring	Over	1	Million	Books:	Don’t	Write	
(Huffpost,	 11	 February	 2013)	 <www.huffingtonpost.com/2013/02/11/philip-parker-
books_n_2648820.html>	accessed	26	June	2018.	

(44)	 NOAM	 COHEN,	He	Wrote	 200,000	 Books	 (but	 Computers	 Did	 Some	 of	 the	Work)	 (N.Y.	
Times,	 14	 April	 2008)	 <www.nytimes.com/2008/04/14/business/media/14link.html>	 ac-
cessed	26	June	2018.	

(45)	Ibid.		
(46)	 Parker	 has	 published	 a	 video	where	 he	 explains	 the	 process	 of	 creating	 his	 books.	

PHILIP	PARKER,	Patent	on	“Long	Tail”	for	Automated	Content	Authorship	(YouTube	16	September	
2007)	<www.youtube.com/watch?v=SkS5PkHQphY>	accessed	26	June	2018.	

(47)	Cohen	(n	44).		
(48)	SAMUEL	GIBBS,	Google	AI	Project	Writes	Poetry	Which	Could	Make	a	Vogon	Proud	(The	

Guardian,	17	May	2016)	<www.theguardian.com/technology/2016/may/17/	googles-ai-write-
poetry-stark-dramatic-vogons>	accessed	25	July	2018.	

(49)	ALISON	FLOOD,	Computer	Programmed	to	Write	its	Own	Fables	(The	Guardian,	6	August	
2014)	 <www.theguardian.com/books/2014/aug/06/computer-programmed-to-write-fables-
moral-storytelling-system>	accessed	25	July	2018.	

(50)	 CHERIE	 HU,	How	Music	Generated	by	Artificial	 Intelligence	 Is	Reshaping–Not	Destroy-
ing–The	 Industry	 (Billboard,	 19	 April	 2018)	 <www.billboard.com/articles/business/	
8333911/artificial-intelligence-music-reshaping-destroying-industry>	accessed	3	July	2018.	

(51)	Ibid.	
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poetry-stark-dramatic-vogons>	accessed	25	July	2018.	

(49)	ALISON	FLOOD,	Computer	Programmed	to	Write	its	Own	Fables	(The	Guardian,	6	August	
2014)	 <www.theguardian.com/books/2014/aug/06/computer-programmed-to-write-fables-
moral-storytelling-system>	accessed	25	July	2018.	

(50)	 CHERIE	 HU,	How	Music	Generated	by	Artificial	 Intelligence	 Is	Reshaping–Not	Destroy-
ing–The	 Industry	 (Billboard,	 19	 April	 2018)	 <www.billboard.com/articles/business/	
8333911/artificial-intelligence-music-reshaping-destroying-industry>	accessed	3	July	2018.	

(51)	Ibid.	
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tomated	song	writing	recommendations	and	enable	even	laymen	to	create	music	
at	the	touch	of	a	button.	Flow	Machine	is	one	example	of	a	music-generating	AI	sys-
tem.	 It	 can	 produce	music	 autonomously	 or	 in	 collaboration	with	human	artists	
and	can	 imitate	the	style	of	composers	 from	Bach	to	The	Beatles	(52).	There	are	
dozens	of	similar	services	already	on	the	market.	The	questions	of	authorship	and	
ownership	posed	by	AI	technology	are	already	concrete	problems	in	the	music	in-
dustry.	 For	 example,	 artist	 Taryn	 Southern	 credited	 Amper	Music,	 an	AI	 system	
which	composes	and	creates	royalty-free	music	(53),	as	a	co-writer	on	her	album	I	
AM	AI	(54).	Some	see	the	use	of	AI	as	a	potential	way	for	record	labels	to	minimise	
royalty	payments	to	artists	(55).	

This	 issue	of	royalty	payments	also	raises	the	question	of	who	the	creator	or	
author	of	 an	AI	work	 is.	Do	AI	 systems	 really	 generate	art	 autonomously,	 or	are	
they	just	a	type	of	artists	tool?	Grimmelman	argues	that	computer-authored	works	
do	not	exist	(56).	Others	disagree,	however	(57),	and	considering	the	speed	with	
which	AI	 technology	 is	developing,	 computer-authored	works	 could	well	 exist	 in	
the	future.	 In	addition,	 there	 is	a	question	as	to	whether	AI-generated	works	can	
be	considered	works	of	art.	Many	artists	consider	AI-generated	works	to	be	crea-
tive	art,	and	they	may	be	right	given	that	AI-generated	works	have	been	exhibited	
in	 art	galleries	and	performed	in	 front	of	audiences.	Some	works	have	even	per-
formed	 relatively	well	 in	 creative	 competitions	 (58).	However,	 even	 if	 a	work	 is	
considered	 to	be	 “art”	or	 “artistic”,	 this	does	not	necessarily	mean	that	 it	 is	pro-
tected	 by	 copyright	 law.	 Copyright	 law	 has	 its	 own	 requirements	which	 a	work	
must	 fulfil	in	order	to	be	considered	eligible	for	copyright	protection,	such	as	the	
requirement	of	originality.	The	skill	and	labour	put	into	the	creation	of	a	work	do	
not	in	themselves	fulfil	this	criterion	(59).		

	
3.	 There	 are	 aesthetic,	 sociological,	 philosophical,	 and	 economic	 arguments	

both	 for	 and	 against	 giving	 copyright	 protection	 to	 AI-generated	work.	The	 two	
main	legal	arguments	against	giving	copyright	protection	to	AI-created	works	can	
be	derived	from	the	statutory	texts	of	international	agreements	and	EU	copyright	
law:	first,	as	will	be	discussed	in	chapter	3.1,	the	original	author	of	a	work	has	to	be	
a	natural	person.	Second,	both	AI-generated	and	AI-assisted	works	lack	originality,	
the	 basic	 requirement	 for	 copyright	 protection,	 which	 will	 be	 discussed	 in	 the	
chapter	3.2.		

	
3.1.	One	argument	as	to	why	an	AI	system	cannot	be	considered	an	author	is	

based	 on	 an	 interpretation	 of	 the	 Berne	 Convention	 and	 other	 international	
agreements.	 While	 the	 Berne	 Convention	 (60)	 uses	 the	 term	 “author”	 several	
¾¾¾¾ 

(52)	Flow	Machine,	(2018)	<www.flow-machines.com>	accessed	8	June	2018.	
(53)	Amper	Music,	(2018)	<www.ampermusic.com>	accessed	8	June	2018.		
(54)	 TARYN	 SOUTHERN,	 Break	 Free–Song	 Composed	 with	 AI	 (YouTube,	 21	 august	 2017)	

<www.youtube.com/watch?v=XUs6CznN8pw>	accessed	26	September	2018.	
(55)	Hu	(n	50).	
(56)	Grimmelman	(n	8)	403.	
(57)	Ginsburg	(n	7)	133.	
(58)	Olewitz	(n	2).	
(59)	Case	C-604/10	Football	Dataco	Ltd	v	Yahoo!	UK	Ltd	[2012]	published	in	the	electronic	

Reports	of	Cases	Para	46	(Football	Dataco).	
(60)	The	Berne	Convention	for	the	Protection	of	Literary	and	Artistic	Works	as	amended	

on	September	28	1979	(Berne	Convention).	
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times,	it	fails	either	to	define	it	or	to	state	who	an	author	can	actually	be	(61).	This	
is	 also	 the	 case	 with	 two	 other	 international	 treaties	 governing	 copyright,	 the	
WIPO	 Copyright	 Treaty	 and	 the	 TRIPS	 Agreement,	 both	 of	which	 are	 compliant	
with	the	Berne	Convention	(62).	One	possible	reason	for	this	lack	of	a	definition	is	
the	divergence	 in	national	 copyright	 laws	at	 the	 time	 the	Berne	Convention	was	
written,	with	 some	 recognising	 only	 natural	persons	as	 authors,	 others	allowing	
legal	entities	to	be	treated	as	copyright	owners,	and	some	imposing	conditions	for	
the	recognition	of	authorship	(63).	Another	explanation	is	that	it	was	thought	un-
necessary	 to	 define	 the	 term	while	 there	was	mutual	 understanding	 among	 the	
Member	States	about	what	it	meant	(64).	Ricketson	states	that	“there	was	a	basic	
agreement	between	contracting	states	as	to	the	meaning	of	the	term,	and	because	
of	this,	it	was	thought	unnecessary	to	define	it	[…]	it	seems	only	logical	to	interpret	
“authors”	and	“authorship”	for	the	purposes	of	the	Convention	as	pertaining	to	the	
persons	who	created	such	works”	(65).		

In	addition,	although	the	Berne	Convention	does	not	directly	define	the	term	
“author”,	it	may	do	so	in	an	indirect	manner.	Article	15(1)	specifies	that	if	the	au-
thor’s	name	is	indicated,	he	or	she	shall	be	considered	as	the	author	of	a	literary	or	
artistic	work	in	the	absence	of	proof	to	the	contrary.	The	aim	of	the	article	is	to	of-
fer	certainty	and	reduce	the	burden	of	proof	for	rights	holders,	but	it	could	be	ar-
gued	that	it	also	indicates	that	an	author	can	be	a	natural	or	a	legal	person,	as	both	
can	 exhibit	 their	names	on	a	work	 (66).	Moreover,	WIPO	states	 that	 intellectual	
property	(including	copyright)	refers	to	creations	of	the	mind,	such	as	inventions;	
literary	and	artistic	works;	designs;	and	symbols,	names,	and	images	used	in	com-
merce	(67).	The	term	“mind”	could	be	interpreted	to	mean	that	intellectual	prop-
erty	can	only	be	created	by	humans.		

History	also	supports	the	point	of	view	that	an	author	must	be	a	natural	per-
son;	 the	Berne	Convention	 is	based	on	 the	 continental	European	tradition	of	au-
thors’	rights,	according	to	which	the	author	of	a	work	is	always	the	natural	person	
who	created	 it	(68).	However,	as	will	be	discussed	 later,	EU	law	and	EU	member	
states	allow	legal	entities	to	be	considered	initial	authors	in	certain	cases	(69).	

The	requirement	that	an	author	be	human	has	also	been	adopted	by	the	Berne	
Convention	Member	Countries	and	their	courts.	In	Australia,	for	example,	the	Full	
Federal	Court	has	seen	it	as	necessary	for	a	successful	plaintiff	to	identify	the	hu-
man	author	of	a	work,	and	has	denied	protection	on	the	basis	that	a	work	was	al-
most	 entirely	automated,	with	any	human	contribution	being	too	anterior	or	too	

¾¾¾¾ 
(61)	JANE	GINSBURG,	The	Concept	of	Authorship	in	Comparative	Copyright	Law	(2003)	52(3)	

DePaul.	L.	Rev.	1106.	
(62)	The	Agreement	on	Trade-Related	Aspects	of	Intellectual	Property	Rights	1995	(TRIPS	

agreement)	Article	2(2);	The	WIPO	Copyright	Treaty	1996	Article	1.		
(63)	Guide	to	the	Berne	Convention	for	the	Protection	of	Literary	and	Artistic	Works	(Paris	

Act,	1971)	1978	World	Intellectual	Property	Organization.	1.16,	11.	
(64)	SAM	RICKETSON	and	JANE	C.	GINSBURG,	International	Copyright	and	Neighbouring	Rights:	

the	Berne	Convention	and	Beyond	(2nd	edn	OUP	2005)	vol	1	358.	
(65)	Ricketson	(n	7).	
(66)	Ballardini,	Kan,	and	Roos	(n	14)	5.	
(67)	 World	 Intellectual	 Property	 Organization,	 “What	 is	 Intellectual	 Property?”	 (WIPO	

Publications	No.	450E)	<www.wipo.int/about-ip/en/>.	Accessed	26	September	2018	
(68)	 Thomas	 Dreier	 and	 Bernt	 Hugenholtz	 (eds),	Concise	 European	 Copyright	 Law	 (2nd	

edn,	Wolters	Kluwer	2016)	16.	
(69)	See	note	87	and	accompanying	text.	
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property	(including	copyright)	refers	to	creations	of	the	mind,	such	as	inventions;	
literary	and	artistic	works;	designs;	and	symbols,	names,	and	images	used	in	com-
merce	(67).	The	term	“mind”	could	be	interpreted	to	mean	that	intellectual	prop-
erty	can	only	be	created	by	humans.		

History	also	supports	the	point	of	view	that	an	author	must	be	a	natural	per-
son;	 the	Berne	Convention	 is	based	on	 the	 continental	European	tradition	of	au-
thors’	rights,	according	to	which	the	author	of	a	work	is	always	the	natural	person	
who	created	 it	(68).	However,	as	will	be	discussed	 later,	EU	law	and	EU	member	
states	allow	legal	entities	to	be	considered	initial	authors	in	certain	cases	(69).	

The	requirement	that	an	author	be	human	has	also	been	adopted	by	the	Berne	
Convention	Member	Countries	and	their	courts.	In	Australia,	for	example,	the	Full	
Federal	Court	has	seen	it	as	necessary	for	a	successful	plaintiff	to	identify	the	hu-
man	author	of	a	work,	and	has	denied	protection	on	the	basis	that	a	work	was	al-
most	 entirely	automated,	with	any	human	contribution	being	too	anterior	or	too	

¾¾¾¾ 
(61)	JANE	GINSBURG,	The	Concept	of	Authorship	in	Comparative	Copyright	Law	(2003)	52(3)	

DePaul.	L.	Rev.	1106.	
(62)	The	Agreement	on	Trade-Related	Aspects	of	Intellectual	Property	Rights	1995	(TRIPS	

agreement)	Article	2(2);	The	WIPO	Copyright	Treaty	1996	Article	1.		
(63)	Guide	to	the	Berne	Convention	for	the	Protection	of	Literary	and	Artistic	Works	(Paris	

Act,	1971)	1978	World	Intellectual	Property	Organization.	1.16,	11.	
(64)	SAM	RICKETSON	and	JANE	C.	GINSBURG,	International	Copyright	and	Neighbouring	Rights:	

the	Berne	Convention	and	Beyond	(2nd	edn	OUP	2005)	vol	1	358.	
(65)	Ricketson	(n	7).	
(66)	Ballardini,	Kan,	and	Roos	(n	14)	5.	
(67)	 World	 Intellectual	 Property	 Organization,	 “What	 is	 Intellectual	 Property?”	 (WIPO	

Publications	No.	450E)	<www.wipo.int/about-ip/en/>.	Accessed	26	September	2018	
(68)	 Thomas	 Dreier	 and	 Bernt	 Hugenholtz	 (eds),	Concise	 European	 Copyright	 Law	 (2nd	

edn,	Wolters	Kluwer	2016)	16.	
(69)	See	note	87	and	accompanying	text.	
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incidental	or	ministerial	in	nature	(70).	Ricketson	finds	this	uncontroversial	given	
Australia’s	 adherence	 to	 the	 Berne	 Convention	 and	 the	 authors’	 rights	 tradition	
embodied	by	that	instrument	(71).	Other	similar	national	examples	can	be	found.	
In	Spain,	Article	5	of	the	Spanish	Copyright	Law	explicitly	states	that	the	author	of	
a	work	 is	 the	 natural	 person	who	created	 it	 (72).	 In	Germany,	 although	 the	 law	
does	not	directly	 state	 the	 requirement	 that	 an	author	be	a	natural	person	(73),	
Article	11	declares	that	copyright	“protects	the	author	in	his	intellectual	and	per-
sonal	relationship	to	the	work”	(74)	strongly	implying	than	an	author	must	be	hu-
man	(75).	In	the	UK,	however,	there	is	a	special	clause	which	allows	for	copyright	
protection	for	computer-generated	works	(76).		

Ultimately,	the	general	consensus	among	legal	scholars	is	that	according	to	the	
Berne	Convention,	a	work	must	originate	from	a	human	(77).	Neither	AI	systems,	
nor	animals,	for	that	matter,	can	be	original	authors.	Samuelson’s	blunt	opinion	on	
the	matter	 is	 that	 “only	 those	 stuck	 in	 the	 doctrinal	mud	 could	 even	 think	 that	
computers	could	be	authors”	(78).	Even	if	an	AI	could	be	recognised	as	an	author,	
there	 is	no	consensus	on	the	definition	of	AI	(79).	If	an	AI	were	recognised	as	an	
author	 in	 the	future,	 this	could	result	 in	the	extension	of	rights	or	protections	to	
something	which	was	never	intended	to	receive	them.	This	is	because	there	is	no	
universally-agreed	definition	of	what	an	AI	is.	Programs	that	people	now	consider	
to	be	sophisticated	AI	systems,	may	come	in	time	to	be	seen	as	ordinary	computer	
programs	(80).	

	
3.1.1.	When	international	conventions	are	compared	to	EU	legislation,	the	sit-

uation	does	not	 seem	 to	 change	much.	Although	the	definition	of	authorship	has	
not	been	explicitly	harmonized,	 there	 is	a	general	consensus	that	an	original	au-
thor	must	be	human,	 apart	 from	some	 limited	circumstances	 in	which	he	or	she	
can	be	a	legal	person.	This	position	can	be	derived	from	both	the	directives	and	the	
CJEU’s	case	law.	

Article	 2(1)	 of	 the	Computer	Program	Directive	States	 that	 “the	author	of	 a	
computer	program	shall	be	the	natural	person	or	group	of	persons	who	has	creat-
ed	 the	program	or,	where	 the	 legislation	of	 the	Member	State	permits,	 the	 legal	
person	 designated	 as	 the	 rightsholder	 by	 that	 legislation”	 (81).	 The	 Directive	
seems	to	establish	a	general	principle	that	the	author	of	a	program	is	the	natural	

¾¾¾¾ 
(70)	Telstra	Corp	Ltd	v	Phone	Directories	Co	Pty	Ltd	(2011)	90	I.P.R.	1	(Fed	Ct	(Aus)	(Full	

Ct)).		
(71)	 SAM	 RICKETSON,	 The	 Need	 for	 Human	 Authorship	 -	 Australian	 Developments:	 Telstra	

Corp	Ltd	v	Phone	Directories	Co	Pty	Ltd	(2012)	34(1)	E.I.P.R.	54,	58.	
(72)	Lay	22/11	Sobre	la	Propiedad	Intelectual	de	1987.	
(73)	Article	7	of	German	Copyright	law	states	that	the	“author	is	the	creator	of	the	work”	

(Urheberrechtsgesetz	(Urhg))	1	October	2013	Art	7.	
(74)	Art	11	(Urheberrechtsgesetz	(Urhg))	1	October	2013.	
(75)	Guadamuz	(n	8)	169,	178.	
(76)	See	note	87	and	accompanying	text.	
(77)	Ricketson	(n	71);	Clifford	(n	9)	1676;	Guadamuz	(n	8)	173;	Dreier	and	Hugenholtz	(n	

68)	16.	
(78)	Samuelson	(n	10)	1200.	
(79)	Russel	and	Norvig	(n	16)	1.	
(80)	See	note	19	and	accompanying	text	forward.	
(81)	Directive	2009/24/EC	of	the	European	Parliament	and	of	the	council	of	23	April	2009	

on	the	legal	protection	of	computer	programs	[2009]	OJ	L111/16	Article	2(1).	
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person,	that	is,	the	human	being,	who	created	it	(82).	However,	at	the	same	time,	it	
leaves	open	the	possibility	of	Member	States	allowing	legal	persons	to	be	treated	
as	authors	(83).	Interestingly,	in	the	case	of	programs	which	are	generated	by	an-
other	computer	program,	the	Commission’s	initial	proposal	would	have	granted	a	
producers’	copyright	to	the	natural	or	 legal	person	who	caused	the	generation	of	
subsequent	programs’	in	the	case	of	programs	which	are	generated	by	the	use	of	a	
computer	program	(84).	However,	this	provision	was	excluded	from	the	final	text,	
as	it	was	judged	to	be	somewhat	premature	(85).		

In	the	end,	the	issue	of	determining	the	authorship	of	computer-aided	or	com-
puter-generated	 programs	 was	 left	 to	 the	 general	 principles	 of	 each	 Member	
State’s	national	legislation	(86).	Only	the	UK	has	adopted	a	special	rule	on	comput-
er-generated	 works:	 CDPA	 Section	 9(3)	 states	 that	 “in	 the	 case	 of	 literary,	 dra-
matic,	musical	or	artistic	work	which	 is	computer-generated,	 the	author	shall	be	
taken	to	be	the	persons	by	whom	the	arrangements	necessary	for	the	creation	of	
the	work	are	undertaken”	(87).	In	Section	178,	a	computer-generated	work	is	de-
fined	as	one	that	“is	generated	by	computer	in	circumstances	such	that	there	is	no	
human	author	of	the	work”	(88).	This	state	of	affairs	emphasizes	the	historical	dif-
ferences	 between	 continental	 European	 and	 common	 law	 countries.	 One	 differ-
ence	arises	from	how	protection	is	connected	to	creativity.	In	continental	Europe,	
the	emphasis	 is	on	the	author	and	his	rights,	whereas	in	the	UK,	for	example,	the	
emphasis	is	on	protection	against	unauthorized	copying	(89).	

In	a	similar	manner,	Article	4(1)	of	the	Database	Directive	states	that	“The	au-
thor	of	a	database	shall	be	the	natural	person	or	group	of	natural	persons	who	cre-
ated	 the	database	or,	where	the	 legislation	of	 the	Member	States	so	permits,	 the	
legal	person	designated	as	the	rightsholder	by	that	legislation”	(90).	Like	the	Com-
puter	Program	Directive,	it	initially	defines	the	author	as	a	natural	person,	but	still	
enables	Member	States	to	designate	a	legal	person	as	the	author	or	first	owner	of	
the	 copyright	 (91).	 In	 addition,	 both	 Article	 2(2)	 of	 the	 Rental	 and	 Lending	Di-
rective	 (92).	 and	Article	 1(5)	of	 the	Satellite	 and	Cable	Directive	 (93)	 state	 that	
“the	principal	director	of	a	cinematographic	or	audio-visual	work	shall	be	consid-
ered	as	 its	 author	or	one	of	 its	 authors”.	The	 common	understanding	 is	 that	the	

¾¾¾¾ 
(82)	Dreier	and	Hugenholtz	(n	68)	218.	
(83)	ibid	218.	
(84)	THOMAS	DREIER,	The	Council	Directive	of	14	May	1991	on	the	Legal	Protection	of	Com-

puter	Programs	(1991)	13(9)	E.I.P.R.	319,	321.	
(85)	ibid	321.	
(86)	ibid	321.	
(87)	UK	Copyright,	Designs	and	Patents	Act	1988	(CDPA	1988)	s	9(3).	
(88)	CDPA	1988	s	178.	
(89)	 MARK	 PERRY	 and	 THOMAS	 MARGONI,	 From	Music	 Tracks	 to	 Google	 Maps:	Who	 Owns	

Computer-Generated	Works?	(2010)	26	Computer	Law	and	Security	Review	621,	624.	
(90)	Directive	96/9/EC	of	the	European	Parliament	and	of	the	council	of	11	March	1996	on	

legal	protection	of	databases	[1996]	OJ	L77/20	Article	4(1).	
(91)	Dreier	And	Hugenholtz	(n	68)	320.	
(92)	Directive	2006/115/EC	of	the	European	Parliament	and	the	council	of	12	December	

2006	on	rental	right	and	lending	right	and	on	certain	rights	related	to	copyright	in	the	field	of	in-
tellectual	property	[2006]	OJ	L376/28	Article	2(2).	

(93)	 Council	 Directive	 93/83/EEC	 of	 27	 September	 1993	 on	 the	coordination	of	 certain	
rules	concerning	copyright	and	rights	 related	 to	copyright	applicable	to	satellite	broadcasting	
and	cable	retransmission	OJ	L248/15	Article	1(5).	
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person,	that	is,	the	human	being,	who	created	it	(82).	However,	at	the	same	time,	it	
leaves	open	the	possibility	of	Member	States	allowing	legal	persons	to	be	treated	
as	authors	(83).	Interestingly,	in	the	case	of	programs	which	are	generated	by	an-
other	computer	program,	the	Commission’s	initial	proposal	would	have	granted	a	
producers’	copyright	to	the	natural	or	 legal	person	who	caused	the	generation	of	
subsequent	programs’	in	the	case	of	programs	which	are	generated	by	the	use	of	a	
computer	program	(84).	However,	this	provision	was	excluded	from	the	final	text,	
as	it	was	judged	to	be	somewhat	premature	(85).		

In	the	end,	the	issue	of	determining	the	authorship	of	computer-aided	or	com-
puter-generated	 programs	 was	 left	 to	 the	 general	 principles	 of	 each	 Member	
State’s	national	legislation	(86).	Only	the	UK	has	adopted	a	special	rule	on	comput-
er-generated	 works:	 CDPA	 Section	 9(3)	 states	 that	 “in	 the	 case	 of	 literary,	 dra-
matic,	musical	or	artistic	work	which	 is	computer-generated,	 the	author	shall	be	
taken	to	be	the	persons	by	whom	the	arrangements	necessary	for	the	creation	of	
the	work	are	undertaken”	(87).	In	Section	178,	a	computer-generated	work	is	de-
fined	as	one	that	“is	generated	by	computer	in	circumstances	such	that	there	is	no	
human	author	of	the	work”	(88).	This	state	of	affairs	emphasizes	the	historical	dif-
ferences	 between	 continental	 European	 and	 common	 law	 countries.	 One	 differ-
ence	arises	from	how	protection	is	connected	to	creativity.	In	continental	Europe,	
the	emphasis	 is	on	the	author	and	his	rights,	whereas	in	the	UK,	for	example,	the	
emphasis	is	on	protection	against	unauthorized	copying	(89).	

In	a	similar	manner,	Article	4(1)	of	the	Database	Directive	states	that	“The	au-
thor	of	a	database	shall	be	the	natural	person	or	group	of	natural	persons	who	cre-
ated	 the	database	or,	where	the	 legislation	of	 the	Member	States	so	permits,	 the	
legal	person	designated	as	the	rightsholder	by	that	legislation”	(90).	Like	the	Com-
puter	Program	Directive,	it	initially	defines	the	author	as	a	natural	person,	but	still	
enables	Member	States	to	designate	a	legal	person	as	the	author	or	first	owner	of	
the	 copyright	 (91).	 In	 addition,	 both	 Article	 2(2)	 of	 the	 Rental	 and	 Lending	Di-
rective	 (92).	 and	Article	 1(5)	of	 the	Satellite	 and	Cable	Directive	 (93)	 state	 that	
“the	principal	director	of	a	cinematographic	or	audio-visual	work	shall	be	consid-
ered	as	 its	 author	or	one	of	 its	 authors”.	The	 common	understanding	 is	 that	the	

¾¾¾¾ 
(82)	Dreier	and	Hugenholtz	(n	68)	218.	
(83)	ibid	218.	
(84)	THOMAS	DREIER,	The	Council	Directive	of	14	May	1991	on	the	Legal	Protection	of	Com-

puter	Programs	(1991)	13(9)	E.I.P.R.	319,	321.	
(85)	ibid	321.	
(86)	ibid	321.	
(87)	UK	Copyright,	Designs	and	Patents	Act	1988	(CDPA	1988)	s	9(3).	
(88)	CDPA	1988	s	178.	
(89)	 MARK	 PERRY	 and	 THOMAS	 MARGONI,	 From	Music	 Tracks	 to	 Google	 Maps:	Who	 Owns	

Computer-Generated	Works?	(2010)	26	Computer	Law	and	Security	Review	621,	624.	
(90)	Directive	96/9/EC	of	the	European	Parliament	and	of	the	council	of	11	March	1996	on	

legal	protection	of	databases	[1996]	OJ	L77/20	Article	4(1).	
(91)	Dreier	And	Hugenholtz	(n	68)	320.	
(92)	Directive	2006/115/EC	of	the	European	Parliament	and	the	council	of	12	December	

2006	on	rental	right	and	lending	right	and	on	certain	rights	related	to	copyright	in	the	field	of	in-
tellectual	property	[2006]	OJ	L376/28	Article	2(2).	

(93)	 Council	 Directive	 93/83/EEC	 of	 27	 September	 1993	 on	 the	coordination	of	 certain	
rules	concerning	copyright	and	rights	 related	 to	copyright	applicable	to	satellite	broadcasting	
and	cable	retransmission	OJ	L248/15	Article	1(5).	
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principal	director	should	be	considered	to	be	a	natural	person	(94).	
Another	strong	argument	in	support	of	the	view	that	authors	must	be	human	

comes	from	an	interpretation	of	the	EU’s	originality	standard	and	the	requirement	
that	a	work	must	reflect	its	author’s	personality	(95).	According	to	the	harmonized	
originality	requirement,	a	work	is	original	if	it	is	an	author’s	own	intellectual	crea-
tion.	The	CJEU	has	further	stated	that	for	a	work	to	be	considered	an	author’s	own	
intellectual	creation,	it	should	reflect	the	author’s	personality,	the	author	should	be	
able	 to	make	 free	and	 creative	 choices	 in	 its	production	 (96),	 and	 those	 choices	
should	not	be	dictated	by	technical	considerations,	rules	or	constrains	which	leave	
no	room	for	creative	freedom	(97).		

This	view	is	shared	by	some	of	the	national	courts	within	the	EU.	For	example,	
the	Dutch	Supreme	Court	has	explicitly	stated	that	some	form	of	human	involve-
ment	is	required	before	a	creation	can	be	considered	eligible	for	protection	under	
copyright	 law.	 In	 the	 Endstra	 Tapes	 case	 (which	 concerned	 the	protectability	of	
transcripts	of	recorded	conversations	rather	than	computer-generated	works	per	
se),	 the	Dutch	 Supreme	 Court’s	 view	was	 that	 both	 human	 creation	 and	 human	
creative	 choices	 are	 necessary	 in	 order	 for	 a	work	 to	meet	 the	 requirements	of	
having	 its	own	personal,	original	character,	and	bearing	the	personal	touch	of	its	
author	(98).	

In	addition,	it	has	been	argued	that	the	CJEU	could	extend	the	interpretation	of	
authors	 as	 natural	 or	 legal	 persons	 which	 applies	 in	 specific	 categories	 such	 as	
computer	programs	and	databases,	 to	all	categories	of	works	(99),	as	 it	did	with	
the	concept	of	originality	(100),	This	would	be	possible	if	the	CJEU	should	have	to	
interpret	 the	 concept	of	 the	author,	 a	 situation	which	could	arise	 in	the	near	 fu-
ture,	considering	the	unclear	situation	in	the	EU	(101).	

The	arguments	 considered	 so	 far	 strongly	 indicate	 that	computer	programs,	
AIs	and	all	other	non-human	entities	and	entities	without	legal	personhood	cannot	
be	original	authors	of	any	kind	of	work	in	the	EU.	Although	neither	InfoPaq	nor	the	
CJEU	explicitly	define	the	term	“author”,	the	concept	of	an	“author’s	own	intellec-
tual	creation”	implies	the	necessity	of	a	human	author	due	to	the	European	origi-
nality	requirement’s	emphasis	on	the	author’s	“‘personal	touch’	and	personality”.	
Many	scholars	also	agree	that	there	must	be	some	form	of	human	link	to	a	work	in	
order	for	copyright	protections	to	apply	(102).	In	addition,	it	should	be	noted	that,	
¾¾¾¾ 

(94)	Ballardini,	Kan,	and	Roos	(n	14)	6.	
(95)	Originality	is	discussed	in	more	detail	in	the	next	section.	See	note	111	forward.		
(96)	 Case	C-145/10,	Eva-Maria	Painer	v	Standard	VerlagsGmbH	and	others	[2011]	ECR	I-

12533	para	89	(Painer).	
(97)	Football	Dataco	(n	59)	para	39.	
(98)	Dutch	Supreme	Court	30	May	2008,	LJN	BC2153	(ECLI:NL:HR:2008:BC2153)	Endstra	

Tapes;	De	cock	Bunning	(n	8)	314.	
(99)	Ballardini,	Kan,	and	Roos	(n	14)	7.	
(100)	See	note	114	and	accompanying	text.	
(101)	Concerns	have	been	raised	in	the	EU	regarding	the	insufficient	legal	framework	sur-

rounding	AI-generated	works	and	the	need	for	elaboration	of	the	term	“own	intellectual	crea-
tion”	for	copyrightable	works	produced	by	computers	or	robotics.	Committee	on	Legal	Affairs	
“Report	 with	 Recommendations	 to	 the	 Commission	 on	 Civil	 Law	 Rules	 on	 Robotics”,	
(2015/2103(INL))	27	January	2017	28.	

(102)	Guadamuz	(n	8)	178;	CRISTIAN	HANDIG,	The	Copyright	Term	“Work”	 (2009)	40	I.I.C.	
665,	668;	Ballardini,	Kan,	and	Roos	(n	14)	6-7;	JULIA	DICKENSON,	ALEX	MORGAN,	and	BIRGIT	CLARK,	
Creative	Machines:	Ownership	of	Copyright	 in	Content	Created	by	Artificial	Intelligence	Applica-
tions	(2017)	39(8)	E.I.P.R	457,	459;	de	Cock	Bunning	(n	8)	310,	314.		
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just	as	an	AI	cannot	be	considered	a	natural	person,	nor	can	it	be	considered	a	legal	
person,	at	least	for	now	(103).	If	an	AI	cannot	be	an	author,	this	raises	the	question	
of	 to	 whom	 the	 intellectual	 property	 rights	 in	 an	 AI-generated	 work	 should	 or	
could	belong:	the	user,	the	programmer,	the	owner,	or	no-one,	which	raises	further	
questions	 (104).	 Although	 an	 AI	 cannot	 be	 considered	 an	 author,	 this	 does	 not	
completely	exclude	AI-generated	works	from	copyright	protection.	As	will	be	dis-
cussed	 in	 the	 next	 section,	 the	human	authorship	 requirement	 could	be	 circum-
vented	with	minimal	human	creative	input.	For	example,	it	could	be	claimed	that	
the	human	author	of	an	AI-generated	work	is	the	programmer,	who	put	intellectu-
al	effort	into	creating	the	program	itself,	or	the	user	of	the	program,	who	changes	
its	parameters	or	even	 just	pushes	a	button	(105).	However,	the	question	of	how	
much	 personality	 or	 human	 involvement	 is	 needed	 for	 a	work	 to	be	 considered	
original	remains	a	valid	one.	This	is	inseparably	connected	to	the	second	main	ar-
gument	 as	 to	why	 computer-generated	works	 should	 not	 be	 protected	 by	 copy-
right:	most	of	these	works	cannot	be	considered	original.	

	
3.2.	Originality	is	a	prerequisite	for	all	copyrighted	works.	If	a	work	does	not	

possess	any	original	or	personal	touches,	or	the	author	has	not	contributed	to	the	
creation	 of	 the	 work	 in	 any	meaningful	 way,	 it	 is	 excluded	 from	 the	 protective	
realm	of	copyright.	This	requirement	 is	closely	tied	to	the	question	of	who	owns	
the	copyright	to	a	protected	work,	as	a	supposed	author	or	rightsholder	can	claim	
ownership	if	it	can	be	shown	that	the	original	content	is	the	author’s	own	contribu-
tion.		

The	 issue	of	the	use	of	computers	in	creation	is	not	new.	Concerns	regarding	
computer-generated	 works	 and	 the	 EU	 originality	 standard	 were	 raised	 as	 far	
back	as	1988	 in	 the	 comments	on	 the	EC	Green	Paper	(106).	The	comments	ob-
served	 that	 using	 the	 phrase	 “creator’s	 own	 intellectual	 effort”	 (107)	would	not	
protect	 computer-generated	 works,	 which	 were	 recognised	 as	 accounting	 for	 a	
growing	proportion	of	works	(108).	It	was	suggested	that	the	originality	require-
ment	should	be	restricted	to	“skill	and	effort”,	whether	by	human	or	artificial	intel-
ligence,	which	would	avoid	the	difficult	determination	of	what	counts	as	sufficient	
human	creativity	for	a	work	to	be	protected	under	the	droit	d’auteur	(109).	How-
ever,	the	fact	that	the	“author’s	own	intellectual	creation”	criterion	was	adopted	by	
the	 Computer	Program	Directive	and	other	directives	 (110)	 indicates	 that	 some	
level	 of	 originality	 is	 required.	 There	are	also	questions	about	what	 the	 specific	
originality	criteria	are	and	whether	the	standard	of	originality	is	harmonized	for	
AI-generated	works.	 In	 the	EU	today,	 the	originality	standard	has	been	explicitly	
¾¾¾¾ 

(103)	PAULIUS	ČERKA,	JURGITA	GRIGIENE,	and	GINTARE	SURBIKYTE,	Is	it	Possible	to	Grant	Legal	
Personality	 to	Artificial	 Intelligence	Software	Systems?	 (2017)	33(5)	Computer	Law	&	Security	
Review	685.	

(104)	For	example:	Samuelson	(n	10);	EMILY	DOROTHEOU,	Reap	the	Benefits	and	Avoid	the	
Legal	Uncertainty:	Who	Owns	the	Creations	of	Artificial	Intelligence?	(2015)	21(4)	C.T.L.R.	85.	

(105)	For	example:	Denicola	(n	10);	Dorotheou	(n	104).	
(106)	JOHN	APPLETON	and	ROBERT	HART,	Comments	on	the	EC	Green	Paper:	Copyright	and	the	

Challenge	of	Technology	(1988)	10(10)	E.I.P.R	287.	
(107)	An	earlier	draft	used	the	phrase	“creator’s	own	intellectual	effort”	which	was	later	

amended	to	“author’s	own	intellectual	creation”.	
(108)	Appleton	and	Hart	(n	106)	288.	
(109)	ibid	288.	
(110)	See	supra	notes	111-113.	
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¾¾¾¾ 

(103)	PAULIUS	ČERKA,	JURGITA	GRIGIENE,	and	GINTARE	SURBIKYTE,	Is	it	Possible	to	Grant	Legal	
Personality	 to	Artificial	 Intelligence	Software	Systems?	 (2017)	33(5)	Computer	Law	&	Security	
Review	685.	

(104)	For	example:	Samuelson	(n	10);	EMILY	DOROTHEOU,	Reap	the	Benefits	and	Avoid	the	
Legal	Uncertainty:	Who	Owns	the	Creations	of	Artificial	Intelligence?	(2015)	21(4)	C.T.L.R.	85.	

(105)	For	example:	Denicola	(n	10);	Dorotheou	(n	104).	
(106)	JOHN	APPLETON	and	ROBERT	HART,	Comments	on	the	EC	Green	Paper:	Copyright	and	the	

Challenge	of	Technology	(1988)	10(10)	E.I.P.R	287.	
(107)	An	earlier	draft	used	the	phrase	“creator’s	own	intellectual	effort”	which	was	later	

amended	to	“author’s	own	intellectual	creation”.	
(108)	Appleton	and	Hart	(n	106)	288.	
(109)	ibid	288.	
(110)	See	supra	notes	111-113.	
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harmonized	 for	 computer	 programs	 (111),	 databases	 (112),	 and	 photographs	
(113)	 through	directives	which	 state	 that	 a	work	 is	original	 if	 it	 is	 the	 “author’s	
own	 intellectual	 creation”	 and	 that	no	other	 criteria	 should	be	applied	 to	deter-
mine	eligibility	for	protection.	In	addition,	Recital	8	of	the	Computer	Program	Di-
rective	states	that	“no	test	as	to	the	qualitative	or	aesthetic	merit	of	the	program	
should	be	applied”.	The	common	view	is	that	this	criterion	has	been	expanded	to	
apply	to	other	types	of	work	through	the	InfoSoc	Directive	and	the	interpretation	
of	 this	 directive	 by	 the	CJEU	 in	 the	 InfoPaq	decision	 (114).	 In	 InfoPaq,	 the	CJEU	
held	that	an	extract	of	eleven	words	can	be	considered	a	reproduction	in	part	with-
in	the	meaning	of	the	InfoSoc	directive	if	it	is	original	in	the	sense	that	it	is	the	“au-
thor’s	 own	 intellectual	 creation”	 (115).	 The	 CJEU	 has	 reaffirmed	 this	 standard	
through	its	further	rulings	in	BSA	(116).	FAPL	(117),	Painer	(118),	Football	Dataco	
(119),	and	SAS	(120)	which	also	clarify	to	some	extent	how	this	standard	should	be	
interpreted.	As	mentioned	above,	for	a	work	to	be	considered	original	it	must	re-
flect	its	author’s	personal	choices,	the	author	should	be	able	to	make	free	and	crea-
tive	choices	during	the	creation	process	(121),	and	these	choices	should	not	be	dic-
tated	 by	 technical	 considerations,	 rules	 or	 constraints	 which	 leave	 no	 room	 for	
creative	 freedom	(122).	However,	 it	should	be	noted	that	despite	harmonization	
attempts,	there	are	still	differences	between	the	Member	States	in	how	originality	
is	determined,	as	it	is	still	left	for	national	courts	to	determine	(123).	These	differ-
ence	 in	originality	 requirements	are	especially	clear	between	the	continental	EU	
countries	and	the	UK	and	can	affect	whether	an	AI-generated	work	is	protected	by	
copyright	or	not.		

In	the	end,	if	a	work	is	not	original,	regardless	of	who	made	it	(human,	animal,	

¾¾¾¾ 
(111)	Article	1(3)	of	the	Computer	Program	Directive	provides	that	“a	computer	program	

shall	be	protected	if	it	is	original	in	the	sense	that	it	is	the	author’s	own	intellectual	creation.	No	
other	criteria	shall	be	applied	to	determine	its	eligibility	for	protection”.	

(112)	 Article	 3(1)	 of	 the	 Database	 Directive	 provides	 that	 “in	 accordance	 with	 this	 Di-
rective,	databases	which,	by	reason	of	the	selection	or	arrangement	of	their	content,	constitute	
the	author’s	own	intellectual	creation	shall	be	protected	as	such	by	copyright.	No	other	criteria	
shall	be	applied	to	determine	their	eligibility	for	that	protection”.	

(113)	Article	6	of	the	Term	Directive	provides	that	“photographs	which	are	original	in	the	
sense	that	they	are	the	author’s	own	intellectual	creation	shall	be	protected	in	accordance	with	
Article	1.	No	other	criteria	shall	be	applied	to	determine	their	eligibility	for	protection.	Member	
States	may	provide	for	the	protection	of	other	photographs”.	

(114)	For	example:	ANNETTE	KUR	AND	THOMAS	DREIER,	European	Intellectual	Property	Law:	
Text,	Cases	&	Materials	(Edward	Elgar	2013)	291–293;	ELEONORA	ROSATI,	Originality	in	EU	Copy-
right:	Full	Harmonization	through	Case	Law	(Edward	Elgar	2013).	

(115)	Case	C-5/08	 InfoPaq	 International	A/S	v	Danske	Dagblades	Forening	 [2009]	ECR	I-
06469,	(InfoPaq)	Para	51.	

(116)	Case	C-393/09	Bezpecnostní	softwarová	asociace	[2010]	ECR,	I-13971	(BSA).		
(117)	Joined	Cases	C-403/08	and	C-429/08	Football	Association	Premier	League	and	Others	

[2011]	ECR,	I-09083	(FAPL).		
(118)	Painer	(n	96).	
(119)	Football	Dataco	(n	59).	
(120)	 Case	 C-406/10	SAS	 Institute	 Inc.	 v.	World	Programming	Ltd,	published	 in	 the	elec-

tronic	Reports	of	Cases	(SAS).		
(121)	Painer	(n	96)	para	89.	
(122)	Football	Dataco	(n	59)	para	39.	
(123)	Mireille	van	Eechoud,	“Along	the	Road	to	Uniformity–Diverse	Readings	of	the	Court	

of	Justice	Judgments	on	Copyright	Work”	(2012)	3	Journal	of	Intellectual	Property,	Information	
Technology	and	E-Commerce	Law	60.	
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machine,	or	AI),	 it	cannot	receive	copyright	protection.	This	raises	an	interesting	
question:	if	and	when	AI-generated	works	can	be	considered	original,	who	makes	
the	original	contribution	to	their	creation	and	thus	will	(or	should	be)	considered	
the	original	 author?	There	are	 three	possibilities:	 the	AI	program	itself,	 the	pro-
grammer,	or	the	user	of	the	AI	program	(124).		

An	AI	system	could	be	considered	as	a	first	author	in	a	technical	sense	(125),	
but	not	according	to	the	 law	(126).	 If	an	AI	system	could	be	considered	as	a	first	
author,	this	raises	other	interesting	problems,	like	the	question	of	legal	liability	in	
cases	of	 infringement	(127).	 It	can	also	be	questioned	whether	an	AI	system	can	
possess	 a	 personality	 or	 make	 genuine	 free	 and	 creative	 choices;	 it	 is	 not	 even	
clear	whether	these	terms	have	any	meaning	in	the	context	of	autonomous	AI	sys-
tems.	In	addition,	given	the	need	for	human	contribution,	either	from	a	program-
mer	or	a	user,	to	the	AI	creation	process,	there	is	a	question	as	to	whether	truly	AI-
generated	works	 can	even	be	 said	 to	exist	 yet	 (128).	Even	 if	 an	AI	system	could	
make	works	completely	autonomously,	could	these	works	be	considered	original?	
Many	would	say	no.		

Although	 the	programmer	of	 an	AI	 system	can	undeniably	make	an	original	
contribution	to	that	system,	it	could	be	argued	that	any	possible	original	contribu-
tion	would	be	to	the	creation	of	the	AI	program	itself	rather	than	to	the	works	that	
program	creates.	Thus,	the	subject	of	protection	would	be	the	AI	program’s	code,	
which	can	be	protected	through	copyright	or	patents,	and	not	the	works	generated	
by	the	AI	program	(129).	In	addition,	it	could	be	argued	that	this	is	similar	to	a	sit-
uation	in	which	work	is	created	using	a	word	processing	program.	Nobody	would	
claim	that	the	maker	of	the	word	processing	program	owns	the	right	to	all	literary	
works	 created	 using	 that	 program,	 or	 that	 the	maker	 of	 3D	modelling	 software	
owns	the	rights	to	a	game	made	using	that	software.	Such	programs	are	tools	for	
the	author,	just	like	pen	and	paper	are	for	the	artist	(130).		

This	is	not	to	say	that	a	programmer	could	never	impart	his	personality	to	AI-
generated	works.	For	example,	a	programmer	could	modify	or	make	choices	in	an	
AI	system	with	a	view	to	creating	art.	Could	the	role	of	the	programmer	in	these	
situations	 be	 considered	 closer	 to	 that	 of	 the	 artist	 who,	 dissatisfied	 with	 the	
standard	tools	provided	in	art	supply	stores,	is	willing	to	modify	them	to	achieve	a	
specific	end	result?	The	distinction	between	the	user	of	an	AI	system	and	the	pro-
grammer	of	that	system	is	not	always	clear.	Are	the	creators	of	AARON	or	the	Next	
Rembrandt	project	AI	programmers	or,	in	fact,	users?		

Finally,	there	are	the	questions	of	the	extent	to	which	an	AI	system’s	user	can	
make	original	contributions	to	an	AI-generated	work,	and	how	much	original	input	
is	enough	for	the	work	to	be	considered	original.	 In	many	cases	where	a	work	is	
created	by	an	author	with	the	assistance	of	an	AI	program,	it	could	be	argued	that	
originality	 is	 entirely	absent.	For	example,	 in	a	situation	where	the	user	of	an	AI	
program	 creates	 music	 simply	 by	 pushing	 a	 button	 (131),	 they	 have	 exhibited	

¾¾¾¾ 
(124)	Samuelson	(n	10);	Dorotheou	(n	104).	
(125)	See	examples	in	chapter	2.2.	
(126)	See	chapter	3.1	forward.	
(127)	Yanisky-Ravid	(n	6)	682.	
(128)	Grimmelman	(n	8).	
(129)	Ginsburg	(n	7)	134.	
(130)	Grimmelman	(n	8)	407.	
(131)	For	example,	Flow	Machine	(n	52).	
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hardly	any	originality	at	all.	Although	the	end	result	can	often	be	very	aesthetically	
pleasing	or	complex,	these	considerations	are	not	enough	to	make	it	original.	It	is	
not	the	author’s	own	intellectual	creation	as	there	was	no	personal	touch	in	its	cre-
ation	and	it	cannot	be	considered	to	contain	any	free	and	creative	choices.	Its	com-
plexity	is	the	result	of	algorithms–which	are	the	result	of	the	programmer’s	code.	

The	debate	over	the	 lack	of	human	creativity	in	the	creation	of	AI-generated	
works	has	many	similarities	to	historic	concerns	about	whether	there	is	any	room	
for	human	creative	input	in	the	creation	of	photographic	works	(132).	Today,	even	
seemingly	 simple	 photographs	 can	 get	 copyright	 protection	 and	 the	 Term	 Di-
rective	permits	Member	States	to	give	sui	generis	protection	to	even	non-original	
photographs.	 This	 has	 been	 proposed	 as	 a	 possible	 solution	 for	 computer-
generated	works	as	well	(133).	However,	a	photographer	can	express	originality	
through	where	and	when	a	photograph	is	 taken	and	which	direction	the	camera	
faces.	These	kinds	of	choices	are	absent	in	the	case	of	AI-generated	works	and	do	
not	usually	contribute	to	originality.		

This	is	not	to	say	that	computer-assisted	works	can	never	be	original;	howev-
er,	there	has	to	be	some	originality	present	in	the	creation	process,	and	some	artis-
tic	input	is	required.	Simple	contributions	to	the	creation	process	are	not	enough.	
In	 the	 case	of	music,	 for	 example,	 the	original	 contribution	of	 an	 “author”	might	
questioned	if	it	consisted	only	of	selecting	the	mood,	tempo,	and	length	of	a	piece	
for	an	AI	system	(134).	In	the	case	of	AI-generated	stories	or	poems,	providing	the	
theme	or	 initial	word	 for	an	AI	system	is	 likewise	not	sufficiently	original	(135).	
Anyone	can	do	it,	and	it	is	less	a	creative	choice	and	more	like	a	choice	dictated	by	
technical	 considerations,	 rules,	 and	 code,	 which	 is	 not	 protected	 by	 copyright	
(136).	The	 same	can	be	 said	of	other	 simple	 choices	 like	 the	selection	of	colour,	
shape,	and	material	for	a	work.	

On	the	other	hand,	freedom	of	creativity	in	the	creation	of	AI-generated	works	
may	only	be	 seemingly	 limited.	 In	Painer,	 the	CJEU	stated	that	although	creative	
freedom	 is	 seemingly	 limited	 in	 portrait	 photography,	 there	 are	 in	 fact	 several	
ways	in	which	an	author	could	express	his	freedom,	such	as	through	lightning	and	
angle.	If	the	work	put	into	a	creation	process	is	purely	mechanical	or	labour	inten-
sive,	however,	it	does	not	contribute	towards	the	requirement	of	originality	(137).	
This	could	be	said	to	be	the	case	in	the	Next	Rembrandt	project,	in	which	at	least	
some	of	 the	 creation	process	was	 labour	 intensive	rather	than	creative.	Further-
more,	subjects	or	ideas	cannot	get	protection.	For	example,	an	artist’s	idea	of	cre-
ating	something	using	an	AI	program	is	not	protectable	per	se.	

Ultimately,	 the	more	 free	 and	 creative	 choices	 an	 author	makes	 during	 the	
creation	process,	so	that	his	personality	shows	through	in	the	work	he	creates,	the	
more	likely	it	will	be	that	his	work	will	be	considered	original.	This	is	not	the	same	

¾¾¾¾ 
(132)	de	Cock	Bunning	(n	8)	317.	
(133)	ibid	317,	320-321.	
(134)	This	is	the	case,	for	example,	with	music	created	using	Jukedeck.	JOSH	CONSTINE,	Need	

Music	for	a	Video?	Jukedeck’s	AI	Composer	Makes	Cheap,	Custom	Soundtracks	(Techcrunch,	7	De-
cember	2015)	<https://techcrunch.com/2015/12/07/jukedeck/>	accessed	6	July	2018.	

(135)	See,	for	example,	Runokone,	a	poem	machine	which	creates	poems	based	on	themes	
selected	by	the	user.	Runokone,	<https://runokone.cs.helsinki.fi/start/>	accessed	6	July	2018.	

(136)	Football	Dataco	(n	59)	para	39.	
(137)	The	UK’s	“skill	and	labour”	standard	has	come	under	scrutiny	because	of	the	harmo-

nized	EU	standard	and	is	no	longer	seen	as	valid.		
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as	saying	that	all	AI-generated	works	are	protected	by	default	(138);	eligibility	for	
copyright	protection	on	the	basis	of	originality	should	be	considered	on	a	case-by-
case	basis.	However,	this	could	be	a	burdensome	task	for	courts	in	the	future	and	
will	 cause	 difficulties	 globally	 as	 long	as	 the	 threshold	 for	originality	 still	 differs	
from	country	to	country.	

	
4.	The	paper	now	examines	the	view	that	despite	the	fact	that,	as	demonstrat-

ed	above,	many	AI-generated	works	may	not	be	protected	by	copyright,	they	will	
still	be	protected	to	some	extent.	Protection	can	be	an	unintended	consequence	of	
a	copyright	doctrine	which	does	not	clearly	state	that	AI	works	cannot	be	protect-
ed.	The	main	reasons	for	this	can	be	divided	into	three	categories,	namely:	the	dif-
ficulties	 in	distinguishing	between	AI-generated	and	human-authored	works;	the	
economic,	 political,	 and	 practical	 arguments	 in	 favour	 of	 the	 protection	 of	 AI	
works;	 and	 finally,	 the	 legal	uncertainty	 surrounding	 the	protection	of	AI	works.	
These	 considerations	 challenge	 both	 of	 the	 main	 normative	 arguments–the	 re-
quirement	for	a	human	author	and	the	lack	of	originality–against	giving	protection	
to	AI-generated	works.		

	
4.1.	AI-generated	works	are	difficult	to	recognize.	The	Turing	test	refers	to	a	

test,	developed	by	Alan	Turing	(139),	which	evaluates	a	machine’s	intelligent	be-
haviour.	In	the	test,	a	human	evaluates	whether	a	test	subject	is	a	human	or	a	ma-
chine	through	conversation	alone,	without	seeing	the	subject.	If	the	human	evalua-
tor	mistakes	a	machine	for	a	human,	the	machine	is	considered	to	exhibit	intelli-
gent	behaviour	equivalent	to	that	of	a	human,	and	thus	passes	the	test.	If	we	apply	
the	Turing	test	to	copyrightable	works,	many	AI-generated	works	pass	with	flying	
colours.	We	cannot	tell	 the	difference	between	AI-authored	and	human-authored	
works	by	their	appearance,	 feel,	or	sound.	For	example,	when	viewing	a	painting	
by	Rembrandt	Harmenszoon	van	Rijn,	most	people	would	agree	that	it	is	a	work	of	
art	and	its	author	should	get	copyright	protection.	An	educated	person	who	recog-
nizes	the	painter	would	also	know	that	any	copyright	expired	a	long	time	ago.	Un-
less	 additional	 information	were	provided,	however,	most	people	would	come	to	
similar	conclusions	about	a	painting	created	by	the	Next	Rembrandt	project.	The	
same	is	true	of	paintings	created	by	AARON	or	the	Painting	Fool	(140).	Though	art	
critics,	scholars,	and	experts	might	be	able	to	tell,	the	general	public	are	not	likely	
to	know	the	difference	between	visual	artwork	created	by	humans	and	by	AI	sys-
tems.	 In	some	cases,	AI	systems	are	needed	to	distinguish	the	real	 from	the	fake	
(141).	This	problem	will	only	become	more	pronounced	as	AI	technology	develops.	

The	 difficulty	 in	 distinguishing	 between	AI-	 and	human-created	 content	 ap-
plies	to	other	types	of	work	as	well.	AI-generated	music	is	increasingly	used	in	mu-
sic	production	and	it	is	becoming	impossible	to	tell	whether	a	piece	was	composed	
by	an	AI	or	a	human	just	by	listening	to	it.	Songs	like	“Daddy’s	Car”,	hailed	as	the	

¾¾¾¾ 
(138)	 PAUL	 LAMBERT,	Computer-Generated	Works	 and	Copyright:	Selfies,	Traps,	Robots,	AI	

and	Machine	Learning	(2017)	3(1)	E.I.P.R	12,	17.	
(139)	 “The	 Turing	 Test,	 1950”	 (The	 Alan	 Turing	 Internet	 Scrapbook)	

<https://www.turing.org.uk/scrapbook/test.html>	accessed	12	September	2018.	
(140)	see	note	35	forward.	
(141)	KRIS	HOLT,	Adobe	is	Using	AI	to	Catch	Photoshopped	Images	(Engadget,	21	July	2018)	

<https://live.engadget.com/2018/06/22/adobe-photoshop-artificial-intelligence-fake-
images/>	accessed	27	July	2018.	
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(138)	 PAUL	 LAMBERT,	Computer-Generated	Works	 and	Copyright:	Selfies,	Traps,	Robots,	AI	

and	Machine	Learning	(2017)	3(1)	E.I.P.R	12,	17.	
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first	pop	song	composed	by	an	AI,	sounds	like	any	other	pop	song	when	played	on	
the	 radio	 (142).	 AI-composed	music	 can	 fool	 even	 professional	musicians,	who,	
when	listening	to	pieces	composed	by	the	AIVA	AI	system,	were	not	able	to	tell	that	
the	music	was	AI	generated	(143).		

Even	 literary	 works	 created	 by	 AI	 may	 be	 confused	 with	 human-authored	
works	by	readers,	although	this	is	thought	to	be	much	harder	to	achieve	than	with	
other	types	of	work	(144).	Machine	translation	services,	such	as	Google	Translate,	
are	used	with	 increasing	frequency	and	the	quality	of	 their	translations	 is	some-
times	 surprisingly	good.	 Journalistic	works	are	not	 safe	 either:	 in	 a	 study	where	
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any	AI-created	works	that	he	generates	in	this	manner.	The	artist	might	also	have	
false	 assumptions	 about	 how	 much	 he	 has	 contributed	 to	 the	 creative	 process,	
even	in	cases	where	the	work	of	creation	is	mostly	or	wholly	performed	by	an	AI.	
When	 the	 resulting	 AI-generated	 works	 are	 licensed	 or	 sold,	 subsequent	
rightsholders	could	also	receive	the	mistaken	impression	that	they	are	protected	
by	copyright.	The	fact	that	copyright	arises	automatically	and	does	not	involve	any	
registration	procedure	 could	make	 this	 assumption	more	 likely.	 It	 is	not	uncom-
mon	for	people	to	claim	copyright	for	works	in	which	they	do	not	have	any	rights,	
or	which	are	not	protected	by	copyright	at	all.	In	one	case,	for	example,	copyright	
was	asserted	in	a	3D-printable	computer-aided	design	file	of	the	Penrose	Triangle	
(150).	Although	the	case	did	not	go	to	court,	the	copyright	claim	was	weak	for	sev-
eral	reasons:	the	design	was	based	on	a	pre-existing	work	by	another	author,	the	
alleged	infringer	did	not	copy	the	claimant’s	design	directly,	and	the	creativity	of	
the	design	itself	could	be	called	into	question	because	it	could	be	considered	as	a	
useful	 article	 (151).	 Copyright	 takedown	 notices	 and	automated	 content	 control	
systems	have	made	 it	 easier	 to	make	 such	baseless	claims	of	copyright	 infringe-
ment,	and	countering	these	claims	is	a	time-consuming	and	costly	process.		

It	will	become	increasingly	difficult	to	ascertain	the	extent	to	which	AI	has	as-
sisted	 in	the	creation	of	a	work	as	AI	technology	becomes	more	sophisticated.	At	
the	moment,	AI	has	a	certain	novelty,	but	this	novelty	will	eventually	wear	off.	In	
some	fields,	the	use	of	AI	technology	is	already	becoming	the	norm	and	is	seen	as	
standard	practice	rather	than	as	a	cutting	edge	technological	advantage	(152).	Us-
ing	AI	today	does	not	necessarily	require	expert	knowledge	in	computer	science	as	
increasingly,	AI	systems	are	being	designed	to	be	used	by	the	general	public.	The	
proportion	of	AI-generated	works	is	likely	to	increase	in	the	future,	especially	giv-
en	the	fact	that	AI	systems	can	generate	new	works	tirelessly,	without	stopping.	If	
the	use	of	AI	is	trivialized,	however,	the	courts	may	ignore	its	contribution	to	the	
creative	process	when	considering	questions	of	authorship	and	originality.		

In	 this	 case,	 artists	 and	 the	 art	 community	might	 assume	 that	AI-generated	
works	are	copyright	protected	as	they	consider	them	to	be	works	of	art.	Contem-
porary	art	has	continuously	pushed	the	boundaries,	not	only	of	what	is	considered	
art,	but	also	of	what	artwork	can	be	considered	eligible	for	copyright	protection.	Is	
John	Cage’s	‘4”33”’,	a	composition	which	consists	of	four	minutes	and	thirty-three	
seconds	 of	 silence,	 copyrightable?	 Or	 is	 Marchel	 Duchamp’s	 Fountain,	 a	 urinal	
turned	on	 its	side,	protected	by	copyright?	The	shape	of	the	urinal	is	determined	
by	its	technical	function,	which	is	not	protectable	as	it	gives	little	room	for	creative	
freedom	(153).	Is	the	mere	act	of	placing	it	in	a	different	context	enough	to	make	it	
the	author’s	own	intellectual	creation,	and	thus	original	(154)?.	The	work	demon-
strates	an	element	of	choice,	but	is	it	enough	to	constitute	the	free	and	creative	or	
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personal	 choice	 required	 by	 the	 law	 (155)?.	 This	 kind	 of	 controversial	 art	 has	
forced	legal	scholars	to	consider	the	legal	definition	of	art.	(156)	and	the	limits	of	
copyright	protection	(157).	Although	artistic	merit	 is	not	a	criterion	for	granting	
copyright	 protection,	 it	 can	 still	 have	 some	bearing	on	 the	opinion	of	 the	 courts	
(158).	

	
4.2.	The	second	reason	that	AI-generated	works	will	get	protection	is	because	

of	 the	economic,	political,	 and	practical	 arguments	 in	 favour	of	protecting	 them.	
There	is	a	strong	economic	case	for	giving	protection	to	AI	works.	The	creators	of	
AI	systems,	rightsholders,	and	other	interested	parties	might	reasonably	lobby	for	
copyright	protection	on	 the	grounds	 that	 it	will	 help	 them	to	safeguard	their	 in-
vestment	in	AI	technology.	It	could	be	argued	that	giving	copyright	protection	to	AI	
developers	will	incentivise	them	to	continue	developing	better	AIs,	fostering	inno-
vation	and	paving	the	way	for	more	and	better	AI-generated	works.	Interestingly,	
the	 companies	developing	AI	 systems	and	 the	artists	using	them	have	not	as	yet	
been	very	vocal	in	claiming	rights	in	AI-generated	content–scholars	seem	to	be	do-
ing	 it	 for	 them.	Hristov,	 for	example,	argues	that	giving	protection	to	AI	systems	
alone	 is	 not	 enough	 to	 incentivise	 the	development	of	new	AI	 systems,	 and	 that	
programmers	 should	 also	 be	 given	 rights	 in	 the	 output	 of	 an	 AI	 system	 as	well	
(159).	In	addition,	concerns	have	been	raised	about	the	ability	of	investors	to	get	a	
good	return	on	their	investments.	Perhaps	we	no	longer	trust	investors	to	take	cal-
culated	risks	in	the	IT	sector	as	much	as	we	did	before;	nobody	suggested	that	Mi-
crosoft	should	get	IPR	protection	for	all	works	created	using	Microsoft	Word	to	in-
centivise	the	development	of	better	word	processing	programs	to	foster	the	crea-
tion	of	literary	works.		

More	 in	 line	with	the	traditional	 justifications	for	copyright	protection	is	the	
argument	that	artists	who	use	AI	to	create	their	artwork	need	copyright	protection	
as	an	incentive	to	continue	creating	works	(160).	AI	systems	can	be	a	costly	but	es-
sential	part	of	 the	 creative	process	 for	some	artists;	 their	use	of	AI	as	a	creative	
tool	should	be	incentivised	through	copyright	protection,	enabling	them	to	mone-
tise	their	output	and	so	recoup	their	investment	in	AI	technology.	In	addition,	alt-
hough	an	AI	cannot	be	an	author,	an	artist	could	claim	that	their	AI-created	works	
should	 receive	 protection	 because	 their	use	of	AI	 forms	a	part	of	 their	personal	
identity	as	an	artist.		

Historical	development	in	the	field	of	copyright	has	been	expansive.	Whenever	
an	 unprotected	work	 has	 gained	 enough	 economic	 relevance,	 demands	 have	 al-
ways	been	made	for	regulation	(161).	One	well-known	example	of	this	is	the	pro-
tection	of	photographs,	which	were	designated	a	protected	subject	matter	despite	
¾¾¾¾ 

(155)	Painer	(n	96)	para	89.	
(156)	 For	 example:	 LEONARD	 DUBOFF,	What	 is	Art?	Towards	a	Legal	Definition	 (1990)	12	

Hastings	Comm/Ent.	L.J.	303.	
(157)	For	example:	CHENG	LIM	SAW,	Protecting	the	Sound	of	Silence	in	4”33”–a	Timely	Revisit	

of	Basic	Principles	in	Copyright	Law	(2005)	27(12)	E.I.P.R	467.	
(158)	AMY	COHEN,	Copyright	Law	and	the	Myth	of	Objectivity:	The	Idea-Expression	Dichoto-

my	and	the	Inevitability	of	Artistic	Value	Judgements	(1990)	66(1)	Indiana	Law	Journal	175.	
(159)	Hristov	(n	11).	
(160)	LIONEL	BENTLY	and	BRAD	SHERMAN,	Intellectual	Property	Law	(4th	Edn,	Oxford	Univer-

sity	Press	2014)	35.	
(161)	 For	 example:	 ADRIAN	 JOHNS,	 Piracy:	 Intellectual	 Property	 Wars	 from	 Gutenberg	 to	

Gates	(The	University	of	Chicago	Press	2009).	



MIKKO	ANTIKAINEN	
	

	
	

21	

the	 fact	 that	 the	 human	 involvement	 in	 their	 creation	 can	 sometimes	be	almost	
non-existent	 (162).	 At	 the	moment,	 the	 AI	 industry	 does	 not	 show	 any	 signs	 of	
slowing	down	(163)	and	if	AI	use	becomes	the	norm	among	artists,	demands	for	
protection	will	emerge.		

The	current	copyright	system	is	built	on	the	mass	use	of	copyrighted	content.	
For	example,	 in	 the	 case	of	music,	 economic	rights	are	often	controlled	by	copy-
right-collecting	societies.	It	seems	unlikely	that	these	societies	would	take	it	upon	
themselves	 to	 separate	 human-created	 from	AI-generated	music;	 they	are	more	
likely	 to	 simply	assume	 that	 all	music	 is	protected	–and	 thus	more	easily	mone-
tised–if	not	 told	otherwise.	 Furthermore,	distinguishing	human-created	from	AI-
generated	music	would	become	a	considerable	burden	considering	that	AI	systems	
can	generate	music	non-stop.	In	fact,	we	are	already	facing	a	huge	increase	in	AI-
generated	music	which	will	be	difficult	 to	 identify	 if	 the	use	of	AI-systems	in	the	
composition	process	is	not	disclosed	(164).		

Economic	 and	 utilitarian	 arguments	 in	 favour	 of	 protection	 on	 the	 grounds	
that	it	fosters	innovation	and	artistic	creation	are	powerful	tools	which	have	been	
used	successfully	before	to	change	the	opinions	of	both	legislators	and	the	public.	
They	 can	be	used	again	 to	 shift	 the	balance	 in	 favour	of	 giving	protection	to	AI-
created	works.	The	EU	is	already	considering	this	option	(165).	It	should	be	noted,	
however,	that	factual	evidence	of	real	harm	is	scarce	(166).		

	
4.3.	 The	 final	 reason	 that	 AI-generated	 works	 will	 get	 copyright	 protection	

concerns	 the	 legal	 uncertainty	 around	 AI-generated	 works.	 As	 discussed	 in	 the	
preceding	sections,	the	law	does	not	provide	definitive	answers	to	the	questions	of	
authorship	(167)	and	originality	(168)	in	every	case.	

For	example,	the	Berne	Convention	(169)	leaves	the	term	“author”	undefined	
(170),	 which	 leaves	 some	 flexibility	 for	 countries	 to	 enable	 protection	 for	 AI-
generated	works.	The	same	is	true	in	the	EU	(171).	One	example	of	this	is	the	UK’s	
special	 clause	for	computer-generated	works,	which	states	that	the	author	 is	 the	
person	by	whom	the	arrangements	necessary	for	the	creation	of	the	work	are	un-
dertaken	 (172).	 On	 the	 other	 hand,	 Australia	 (173),	 Spain	 (174),	 and	 Germany	
(175),	 for	 example,	 all	 seem	 to	 require	authors	 to	be	natural	persons.	Divergent	
national	practices	regarding	the	requirement	for	a	human	author	create	legal	un-
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concerns	 the	 legal	 uncertainty	 around	 AI-generated	 works.	 As	 discussed	 in	 the	
preceding	sections,	the	law	does	not	provide	definitive	answers	to	the	questions	of	
authorship	(167)	and	originality	(168)	in	every	case.	

For	example,	the	Berne	Convention	(169)	leaves	the	term	“author”	undefined	
(170),	 which	 leaves	 some	 flexibility	 for	 countries	 to	 enable	 protection	 for	 AI-
generated	works.	The	same	is	true	in	the	EU	(171).	One	example	of	this	is	the	UK’s	
special	 clause	for	computer-generated	works,	which	states	that	the	author	 is	 the	
person	by	whom	the	arrangements	necessary	for	the	creation	of	the	work	are	un-
dertaken	 (172).	 On	 the	 other	 hand,	 Australia	 (173),	 Spain	 (174),	 and	 Germany	
(175),	 for	 example,	 all	 seem	 to	 require	authors	 to	be	natural	persons.	Divergent	
national	practices	regarding	the	requirement	for	a	human	author	create	legal	un-
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(162)	de	Cock	Bunning	(n	8)	317.	
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(164)	See	note	50	and	accompanying	text.	
(165)	Committee	on	Legal	Affaris	 “Report	with	Recommendations	 to	the	Commission	on	

Civil	Law	Rule	on	Robotics”	(2915/2103(INL))	27	January	2017	28.	
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certainty:	AI-generated	works	might	be	protected	in	one	country	but	not	in	anoth-
er.	 If	 a	 major	 player,	 such	 as	 the	 EU,	 US	 or	 China	 were	 to	 accept	 AI-generated	
works	as	copyrightable,	this	would	put	pressure	on	other	countries	to	follow	suit	in	
order	to	remain	attractive	to	businesses.	Some	scholars	have	already	suggested	a	
work-for-hire	solution	as	a	remedy	to	the	problem	of	computer-generated	works	
(176).		

Originality	 requirements	 are	 not	 globally	harmonized	and	are	 rather	vague.	
Although	the	EU	has	tried	to	harmonize	originality	requirements,	this	effort	is	far	
from	complete	and	some	argue	that	the	concept	of	the	“author”s	own	intellectual	
creation’	 is	not	a	useful	one	for	the	courts.	Varying	practices	are	perhaps	most	in	
evidence	in	works	of	applied	art:	while	some	countries	do	not	protect	them	at	all,	
others	 keep	 the	 threshold	 of	 originality	 for	 applied	 artwork	 low.	How	are	 these	
varying	practices	affected	by	applied	artwork	that	is	created	by	an	AI?	How	do	the	
rules	of	originality	apply?	Notions	of	digital	originality	are	challenging,	especially	
when	 AI-generated	 works	 are	 considered	 (177).	 While	 originality	 in	 individual	
cases	 is	usually	determined	by	the	courts,	 these	decisions	will	play	an	 important	
role	in	shaping	the	general	trend	of	whether	AI	works	receive	protection	or	not.		

Given	 the	 legal	uncertainty	 regarding	AI-generated	works,	 it	 is	possible	that	
some	 works	 will	 get	 protection.	 In	 1993,	 Scott	 French	 successfully	 registered	 a	
book	entitled	Just	This	Once	in	the	US,	which	was	partially	written	by	an	AI	which	
French	had	taught	to	write	 like	 Jacqueline	Susann	(178).	Although	French’s	right	
would	not	necessarily	be	upheld	if	it	were	tested	in	court,	it	does	demonstrate	that	
AI-generated	works	are	a	step	closer	to	being	formally	protected	by	copyright.	

Legal	 costs	 can	also	work	 in	 favour	of	 the	protection	of	AI-generated	works.	
Copyright	arises	automatically,	and	if	a	natural	person	claims	to	own	the	right	in	
an	 AI-generated	 work,	 refuting	 this	 claim	 is	 an	 expensive	 and	 time-consuming	
process.	There	is	also	uncertainty	regarding	the	end	result	and	the	possibility	that	
a	 court	 finds	that	the	work	 is	copyrightable.	Given	these	considerations,	refuting	
copyright	claims	through	litigation	might	not	be	seen	as	worth	the	risk	and	cost,	
especially	 as	one	 successful	 litigation	does	not	 stop	an	endless	 string	of	new	AI-
generated	works.	Another	interesting	question	is:	if	one	work	created	by	a	certain	
AI	system	is	not	found	to	be	copyrightable,	does	this	apply	to	all	other	works	creat-
ed	by	the	same	system,	or	should	each	work	be	considered	individually?	If	all	the	
works	were	 created	 in	a	 similar	way,	 then	a	blanket	ruling	would	seem	to	make	
sense.	However,	this	might	not	be	the	case,	if,	for	example,	the	input	of	the	human	
user	varies;	the	code	of	the	AI	system	is	changed;	or	different	parameters,	settings,	
or	themes	are	used	when	creating	different	works.	To	make	matters	more	compli-
cated,	AI	systems	can	learn	and	adapt,	and	it	is	not	always	clear	why	they	produce	
certain	 outputs	 even	when	 the	 algorithms	underlying	 them	are	well	understood	
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(176)	For	example:	Yanisky-Ravid	(n	6)	707.	
(177)	EDWARD	LEE,	Digital	Originality	(2012)	14(4)	Vanderbild	Journal	of	Entertainment	&	

Technology	Law	919,	934;	MIKKO	ANTIKAINEN	and	DANIEL	JONGSMA,	The	Art	of	CAD:	Copyrightabil-
ity	of	Digital	Design	Files,		in	Rosa	Maria	Ballardini,	Marcus	Norrgård	and	Jouni	Partanen	(eds),	
3D	 Printing,	 Intellectual	 Property	 and	 Innovation:	 Insights	 from	 Law	 and	 Technology	 (Kluwer	
Law	International	2017).	

(178)Just	 This	 Once,	 (Registration	No.	 TX0003633395	US	Copyright	Office);	More	exam-
ples	in	Denicola	(n	10)	267;	TAL	VIGDERSON,	Hamlet	II:	The	Sequel:	The	Rights	of	Authors	vs.	Com-
puter-Generated	Read-Alike	Works	(1994)	28	Loy.	L.A.	L.	Rev.	401.	
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(179).	
If	 the	 law	 does	 not	 extend	 copyright	 protection	 to	 AI-generated	 works,	

rightsholders	can	also	turn	to	alternative	means	of	protection,	such	as	private	or-
dering	or	alternative	business	practices.	 In	 fact,	private	ordering,	which	 includes	
technological	 protection	 measures	 (TPM)	 and	 contracts,	 can	 be	 used	 by	
rightsholders	to	extend	the	protection	of	AI-generated	works	beyond	the	limits	of-
fered	by	copyright	protection.	If	copyright	is	seen	as	unenforceable	in	practice,	AI-
generated	works	can	still	be	protected	using	TPM	technologies	(180).	This	is	be-
cause	the	use	of	TPM	circumvents	the	copyright	requirements	of	originality	and	a	
human	 author	 (181).	 The	 problem	 with	 this	 solution	 is	 that	 the	 current	 legal	
framework	 does	 not	 offer	 effective	 tools	 for	 limiting	 the	 excessive	 use	 of	 TPMs	
(182).	 Alternatively,	 rightsholders	 can	also	move	 to	 limit	 access	 to	AI-generated	
material	through	services,	contracts,	and	pay	walls.	This	has	already	happened	in	
the	music	 industry:	Spotify,	 for	example,	sells	access	to	rather	than	ownership	of	
the	music	on	its	site	(183).	Furthermore,	there	are	examples	of	non-copyrightable	
material,	 such	 as	 silence	 (184),	 being	 sold	 through	 online	marketplaces	 and	ex-
ploiting	contracts	and	monetisation	systems	(185).	If	exclusive	rights	are	difficult	
to	enforce,	business	practices	can	also	be	used	to	provide	an	alternative	means	of	
protection	on	an	individual	level.	For	example,	Philip	Parker’s	AI-generated	books	
are	sold	online	through	Amazon	and	printed	on-demand	(186).	This	minimizes	the	
author’s	need	to	exercise	his	right	to	prevent	others	from	copying	his	work,	avoid-
ing	difficult	questions	of	author	and	originality	entirely.	

	
5.	 AI	 technology	 has	 now	 reached	 the	 stage	 that	 it	 can	 produce	works	 that	

could	be	considered	art,	and	the	flood	of	these	works	cannot	be	stopped.	This	has	
raised	 legal	questions	over	whether	AI-generated	works	are	copyright	protected	
or	not,	and	who	should	own	the	copyright:	the	AI	itself,	the	maker	of	the	AI	system,	
the	user	of	the	AI	system,	or	no-one.	This	paper	has	explored	the	two	main	norma-
tive	 arguments	 against	 according	 copyright	 protection	 to	 AI-generated	 works:	
firstly,	that	a	work	must	be	created	by	a	natural	person	and	that	thus	AI-generated	
works	cannot	be	protected;	and	secondly,	that	many	AI-generated	works	lack	orig-
inality.	Whether	 a	work	 is	 generated	 solely	 by	 an	 AI	 or	 created	with	 assistance	
from	an	AI,	there	is	a	good	chance	that	it	will	lack	originality,	meaning	that	many	
AI-generated	works	should	not	be	protected	by	copyright.	

The	paper	 then	outlined	 the	position	 that	AI-generated	works	will	get	copy-
right	protection	to	some	extent,	despite	the	normative	arguments	against	this.	The	
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(186)	See:	Cohen	(n	44)	and	accompanying	text.	



MIKKO	ANTIKAINEN	
	

	
	

23	

(179).	
If	 the	 law	 does	 not	 extend	 copyright	 protection	 to	 AI-generated	 works,	

rightsholders	can	also	turn	to	alternative	means	of	protection,	such	as	private	or-
dering	or	alternative	business	practices.	 In	 fact,	private	ordering,	which	 includes	
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rightsholders	to	extend	the	protection	of	AI-generated	works	beyond	the	limits	of-
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cause	the	use	of	TPM	circumvents	the	copyright	requirements	of	originality	and	a	
human	 author	 (181).	 The	 problem	 with	 this	 solution	 is	 that	 the	 current	 legal	
framework	 does	 not	 offer	 effective	 tools	 for	 limiting	 the	 excessive	 use	 of	 TPMs	
(182).	 Alternatively,	 rightsholders	 can	also	move	 to	 limit	 access	 to	AI-generated	
material	through	services,	contracts,	and	pay	walls.	This	has	already	happened	in	
the	music	 industry:	Spotify,	 for	example,	sells	access	to	rather	than	ownership	of	
the	music	on	its	site	(183).	Furthermore,	there	are	examples	of	non-copyrightable	
material,	 such	 as	 silence	 (184),	 being	 sold	 through	 online	marketplaces	 and	ex-
ploiting	contracts	and	monetisation	systems	(185).	If	exclusive	rights	are	difficult	
to	enforce,	business	practices	can	also	be	used	to	provide	an	alternative	means	of	
protection	on	an	individual	level.	For	example,	Philip	Parker’s	AI-generated	books	
are	sold	online	through	Amazon	and	printed	on-demand	(186).	This	minimizes	the	
author’s	need	to	exercise	his	right	to	prevent	others	from	copying	his	work,	avoid-
ing	difficult	questions	of	author	and	originality	entirely.	

	
5.	 AI	 technology	 has	 now	 reached	 the	 stage	 that	 it	 can	 produce	works	 that	

could	be	considered	art,	and	the	flood	of	these	works	cannot	be	stopped.	This	has	
raised	 legal	questions	over	whether	AI-generated	works	are	copyright	protected	
or	not,	and	who	should	own	the	copyright:	the	AI	itself,	the	maker	of	the	AI	system,	
the	user	of	the	AI	system,	or	no-one.	This	paper	has	explored	the	two	main	norma-
tive	 arguments	 against	 according	 copyright	 protection	 to	 AI-generated	 works:	
firstly,	that	a	work	must	be	created	by	a	natural	person	and	that	thus	AI-generated	
works	cannot	be	protected;	and	secondly,	that	many	AI-generated	works	lack	orig-
inality.	Whether	 a	work	 is	 generated	 solely	 by	 an	 AI	 or	 created	with	 assistance	
from	an	AI,	there	is	a	good	chance	that	it	will	lack	originality,	meaning	that	many	
AI-generated	works	should	not	be	protected	by	copyright.	
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paper	 identified	three	main	reasons	why	AI-generated	works	will	get	protection:	
the	 difficulty	 of	 telling	 AI-generated	 and	 human-authored	works	 apart;	 the	eco-
nomic,	political,	and	practical	arguments	 in	 favour	of	 the	protection	of	AI	works;	
and	finally,	the	legal	uncertainty	surrounding	AI-generated	works,	which	supports	
their	protection.	These	points	challenge	both	of	the	normative	arguments	against	
giving	 protection	 to	 AI-generated	 works.	 There	 is	 also	 a	 possibility	 that	 if	 AI-
generated	works	are	not	protected	by	copyright,	rightsholders	will	turn	to	alterna-
tive	protection	measures,	 such	as	private	ordering	and	 changing	business	meth-
ods,	 which	 will	 extend	 the	 protection	 offered	 to	 such	works	 beyond	 copyright’s	
normal	scope.	

The	 river	 usually	 flows	 along	 the	 path	 of	 least	 resistance,	 even	 though	 this	
might	not	be	the	path	we	desire.	It	is	up	to	the	legal	community	to	build	the	levies,	
canals,	 and	 dams	 to	 guide	 the	 flow	 of	 thinking	 on	 AI	works	 in	 the	 direction	we	
want.	 If	 decisive	 action	 is	 not	 taken	 soon,	 AI-generated	works	will	 carve	 a	 path	
which	 will	 be	 difficult	 to	 change	 in	 the	 future,	when	we	 have	 already	 built	 our	
goods,	services,	and	norms	along	it.	
	

Abstract:	
The	use	of	AI	in	the	creative	arts	has	become	so	sophisticated	that	computer-

generated	work	 is	difficult	 to	distinguish	from	purely	human-created	work.	Such	
development	 raises	 questions	 over	 whether	 AI-generated	 works	 are	 copyright	
protected	or	not,	and	who	should	own	the	copyright:	the	AI	itself,	the	maker	of	the	
AI	system,	the	user	of	the	AI	system,	or	no-one.	The	paper	explores	the	two	main	
normative	 arguments	 against	 according	 copyright	 protection	 to	 AI-generated	
works:	 firstly,	 that	a	work	must	be	created	by	a	natural	person	and	that	thus	AI-
generated	 works	 cannot	 be	 protected;	 and	 secondly,	 that	 many	 AI-generated	
works	lack	originality.	Whether	a	work	is	generated	solely	by	an	AI	or	created	with	
assistance	from	an	AI,	there	is	a	good	chance	that	it	will	lack	originality,	meaning	
that	many	AI-generated	works	should	not	be	protected	by	copyright.	However,	the	
paper	outlines	the	position	that	AI-generated	works	will	get	copyright	protection	
to	some	extent,	despite	the	normative	arguments	against	this.	The	paper	identifies	
three	main	 reasons	why	AI-generated	works	will	 get	protection:	 the	difficulty	of	
telling	AI-generated	and	human-authored	works	apart;	the	economic,	political,	and	
practical	arguments	 in	 favour	of	 the	protection	of	AI	works;	and	finally,	the	legal	
uncertainty	 surrounding	 AI-generated	 works,	 which	 supports	 their	 protection.	
These	points	challenge	both	of	the	normative	arguments	against	giving	protection	
to	AI-generated	works.	There	 is	 also	a	possibility	 that	 if	AI-generated	works	are	
not	 protected	 by	 copyright,	 rightsholders	 will	 turn	 to	 alternative	 protection	
measures,	such	as	private	ordering	and	changing	business	methods,	which	will	ex-
tend	the	protection	offered	to	such	works	beyond	copyright’s	normal	scope.	
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Abstract The paper considers three main questions: the legal status of digital

designs from the perspective of EU design law, whether the protection is tied to the

reproduction of physical products, and whether the scope of protection covers

dimensional conversion such as using a 3D design in 2D form or vice versa. There

are two sets of views regarding dimensional conversion: the ‘‘abstract’’ and the

‘‘concrete’’ view. These two different attitudes towards the scope of protection

influence the manner in which the protectability of digital designs is assessed. In the

‘‘abstract’’ protection, it would not matter whether a product only exists as a digital

image and not as a physical shape. In the ‘‘concrete’’ view, the protection of digital

designs is more problematic, as the scope of protection is often tied to the repro-

duction of an actual physical product. The paper argues that, under CJEU

jurisprudence and EUIPO practice, most of the open questions regarding the pro-

tection of digital designs and dimensional conversion can be considered as solved.

The CJEU has chosen ‘‘abstract’’ protection over ‘‘concrete’’, thus broadening the

scope of protection at the EU level. This means that the digital use of non-digital

designs can now be seen as infringing. As a consequence, in the future, right holders

should put more care into evaluating the limitations and exceptions. The paper

points this out with regard to the issues that are of relevance for the gaming industry,

as this is where the use of digital designs is most versatile and relevant.
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1 Introduction

An increasing number of designs are created digitally, showing the overall

appearance of a design, to the extent that they can be perfect digital copies of

tangible items. Digital designs are often created with physical re-production in

mind, but they may be used purely in an intangible manner. Designs such as those of

icons in apps and graphic user interfaces (GUI) are examples of designs made

exclusively for digital use. Another instance are video games, where the building

blocks for all games are digital designs. In the software, mobile devices and video

game industries, the question of protecting digital designs is becoming increasingly

important, as digital designs can be easily copied and used by others. It has been

argued that industrial design protection could play a role in efficiently protecting

digital designs.1

At the EU level, design protection is regulated through two pieces of legislation:

the Design Directive2 and the Community Design Regulation (CDR).3 A designer

can opt for EU-level protection, either through the Registered Community Design

(RCD) by registering a design through the European Union Intellectual Property

Office (EUIPO), or forego registration and opt for it to be protected as an

Unregistered Community Design (UCD).4 Despite design protection becoming

increasingly important,5 its extent over digital designs is not always clear. The

issues concern especially whether the protection is tied to the reproduction of

physical products and whether the scope of protection covers dimensional change,

such as using a 3D design in 2D form or vice versa. This paper refers to this as

dimensional conversion, as digitalization and dimensional change are often tied

together.

In the EU, there seem to be two sets of views regarding this dimensional

conversion: the ‘‘abstract’’ and the ‘‘concrete view’’ of protection. In the ‘‘abstract’’

view, the protection is for the ‘‘form as such’’, irrespective of the object’s

dimensions.6 In some Member States, for example Germany, it has been taken for

granted that protection is granted regardless of the dimension, and that any use of a

protected 3D design in 2D form can be seen as infringing.7 In the ‘‘concrete’’ view,

again, protection is attached to a particular article of manufacture in its actual

1 McKenna and Osborn (2020), p. 395; Filitz et al. (2017), Rodrigues (2018), Sanft (2017), Ferril 2016.
2 Directive 98/71/EC of 13 October 1998 on the legal protection of designs, OJ L289/28, 28 October

1998.
3 Regulation 6/2002 of 12 December 2001 on Community designs, OJ L3/1, 5 January 2002. Both the

DD and CDR include almost identical sets of provisions in substance. This paper explores EU protection

only from the perspective of the CDR.
4 A designer can also opt for national design protection, but this is outside the scope of this paper.
5 Church et al. (2019).
6 Kur (2003), p. 55.
7 See for example, German Federal Supreme Court, April 7, 2011 – I ZR 56/09 – ICE, GRUR 2011,

1117; Bardhele Pagenberg IP Report 2011 V, 28; in a French case, the design of an umbrella was used in

a photograph. See Paris Court of Appeal, pôle 5, ch. 2, 27 Nov. 2015, S.A.S. Piganiol c/ S.A.S. Publicis
Conseil et al., No. 13/21612, JurisData No. 2015-029315; Propr. Industr. No. 2, févr. 2016, comm. 13,

Greffe P; also Kur (2003), p. 54.
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dimensions. Thus, if the design protection is originally registered for a 3D shape, its

use in 2D would not be seen as infringing, or vice versa. This view is present

especially in the UK8 and the Scandinavian9 countries, but also in the US.10

Similarly, some scholars see the lack of a physical product as at least problematic

for design protection.11

These two different attitudes towards the scope of protection influence the

manner in which the protectability of digital designs is assessed. In the ‘‘abstract’’

protection, it would not matter whether a product only existed as a digital image and

not as a physical shape. In the ‘‘concrete’’ view, the protection of digital designs is

more problematic, as the protection does not cover dimensional conversion, and the

scope of protection is often tied to the reproduction of an actual physical product.

This diversity in the national attitudes regarding the dimensional conversion has

neither been discussed in the course of the European legislative process nor much

debated in the literature.12 Nevertheless, it has continued to influence national

practices.

Revisiting some aspects of design law specifically with digital designs in mind is

necessary for two reasons. First, protection through design law could offer some

benefits to the right holder, although copyright and trademarks are the main methods

of protecting digital designs.13 Compared to copyright without formal registry, a

holder of an RCD enjoys a presumption of ownership14 and validity15 in

infringement proceedings. Moreover, in Europe, design protection also offers some

procedural advantages.16 Design protection can be available to some designs that

may not be copyrightable.17 Furthermore, compared to trademark registration,

acquiring design protection is easier and faster.18 In addition, design right is less

expensive to acquire, especially when the protection is sought for multiple signs in

different product categories. As a result, some game companies are increasingly

8 McKenna and Osborn (2020), p. 395; Mendis (2020), p. 453; Kur (2003), p. 55. See for example, Apple
Computer Inc. v. Design Registry FCR [2002] ECDR 19 (Chancery Division).
9 For example, in traditional Scandinavian law, the protection was not ‘‘abstract’’ but limited to the use of

the design in regard to the specific article for which the design was protected. See Schovsbo and

Teilmann-Lock (2016), p. 421; also, Oesch et al. (2005), p. 128.
10 For example, Burstein argues that in the US patented designs should be conceptualized as designs as

applied to a specific type of products, not as a design per se. Burstein (2015); see also Osborn (2019),

p. 179.
11 For example, McKenna and Osborn (2020), p. 395; Bently and Sherman (2014), p. 710; Margoni

(2013), p. 232; Elam (2016), p. 151; Mendis (2020), p. 451.
12 See further: Kapyrina (2018), Smyth (2013), McKenna and Osborn (2020), p. 395.
13 See for example, Massa and Strowel (2003), p. 76.
14 CDR Art. 17.
15 CDR Art. 85(1).
16 The right holder may sue for infringement in a single specialized national court among the Community

design courts, and the court can issue a Europe-wide injunctive order against infringement. See CDR Arts.

80, 82, 83 and 89 regarding jurisdiction.
17 For example, icons, GUIs and works of applied art, provided that the design is novel and has

individual character. CDR Art. 4.
18 Filitz et al. (2017), p. 11; Massa and Strowel (2003), p. 77–78.
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using design protection to protect their digital creations19 against slavish imitations

and the copying of their game assets.20 The second reason for revisiting design law

is that due to the increased use of design protection and the ease of copying physical

designs digitally, game creators now need to consider whether using existing

physical designs digitally could infringe on the design right. The validity of digital

design registrations has already been successfully challenged on the basis of prior

physical design at the EU level.21

In order to consider the problem of dimensional conversion, we need to

thoroughly look at the design protection of digital designs. For this, the paper first

briefly introduces digital designs and their role in video games and considers the

copyright/design interface in protecting digital designs. Second, the paper considers

the legal status of digital designs from the perspective of EU design law, revisiting

the discourse regarding protected subject matter and the requirements of the

protection of digital designs. Finally, the paper then turns to the scope of protection,

examining to what extent the use of digital designs is covered by EU design law.

The paper argues that under CJEU jurisprudence and EUIPO practice, most of the

open questions regarding the protection of digital designs and dimensional

conversion can be considered as solved. The CJEU has chosen ‘‘abstract’’

protection over ‘‘concrete’’, thus broadening the scope of protection at the EU

level. This means that the digital use of non-digital designs can now be seen as

infringing. As a consequence, in the future, right holders should put more care into

evaluating the limitations and exceptions. The paper points this out with regard to

the issues that are of relevance for the gaming industry, as this is where the use of

digital designs is most versatile and relevant.

2 Digital Design

2.1 Digital Designs and Video Games

Despite being a commonly used term, ‘‘design’’ has eluded an exact definition.22 It

can be used to refer to the technical practice, the craft or the process of creating

objects. On the other hand, it is also used to describe aesthetic or functional fashion

items, interiors, packaging or works of applied art. Designs may be pleasant or

functional. Design can also be understood to include both digital design processes

and digital designs.23 A digital design process here refers to the process of creating

designs using software programs. Digital designs, which are the focus of this paper,

19 For example, the Finnish mobile game company SuperCell has acquired 37 design rights for its games,

compared to its 49 trademarks. Another well-known mobile game company, King.com, famous for

CandyCrush Saga and its other mobile games, has registered 852 designs and only 241 trademarks.
20 McArthur (2013), Corbett (2016).
21 Case R 1948/2015-3, TeamLava, LLC v. King.com Limited, (1 December 2016) Decision of the Third

Board of Appeal.
22 See for example, Brandes (2012), Rawsthorn (2008), Suthersanen (2011), Adams and Webster (2016),

Heskett (2005).
23 For example, Tischner (2019), p. 166.
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refer to digital illustrations of objects, which are graphically represented and

projected normally through a display unit, such as the screen of a computer monitor.

Digital designs should also be understood broadly. They can be in 2D, for

example designs for an icon, web design, GUI, a 2D character model or visual

background. They can also be a 3D designs used in computer models or computer

aided design (CAD).24 CAD files are often associated with 3D printable CAD files,

which function as blueprints for physical manufacturing. However, it is worth

noting that CAD is not the only 3D file format, but one of several 3D modelling

tools and file formats used to create digital designs, in which the purpose of use

differ to some extent. Some digital designs are created with physical reproduction in

mind. Others, such as digital designs for video games will never exist physically but

are created only for digital use.

As in designs for a physical product, a digital design usually consists of graphic

design elements such as lines, contours, shapes, colours, textures and lighting, but it

can also contain moving and animated elements, which contribute to its appearance.

The graphic design of a video game plays an important role as almost all video

games are built on digital design. The quality of graphic design can range from

pixelated art to photorealism, indistinguishable from the real world. Digital designs

create the aesthetic and artistic mood and style through their character models and

backgrounds for the game, but may also serve an informative and functional

purpose as user interfaces and icons. The design elements in games differentiate one

game from other similar games through their individual or characteristic look. Some

game character designs become known worldwide25 and game companies even hire

fashion designers to design clothing exclusively for their game characters.26

As digital designs are integrated as parts of many computer programs and video

games, it would be tempting to treat them as computer programs. One reason why a

digital design could be seen as a computer program is due to its functional elements and

visual effects.Amodel of a car for a racinggamecan havemoving tyres, breakable parts,

dynamic lightning and animation. However, these features are most often included and

determined through a game engine, such asUnreal 4, or the code. Similarly, withGUI, a

designer can create a layout and appearance for a game menu, through which a player

can navigate options – new game, options, high scores, etc. The functionality of these

options – starting a new game, for example – is, however, determined by the code. As a

consequence, the code and the design should be considered separate.

2.2 Digital Design as Copyrightable Work

The digitalization of designs raises questions regarding the interface between copyright

and design law. Whether a work is in digital or physical form, for it to be protected

through copyright, it needs to meet the standard of originality. The CJEU considers a

24 Antikainen and Jongsma (2017), p. 259–261.
25 Game designs such as characters, interface, appearance and logos can become well known among

users and distinguish the them from other games. Consumers could be more willing to buy the game if

they recognize the familiar design of a game character such as Super Mario, Angry Birds or Zelda.
26 See Remedy (2017).
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work original if it is the author’s own intellectual creation,27 resulting from free creative

choices that reflect the author’s personality.28 These choices cannot be dictated by

technical considerations, rules or constraints that leave no room for creative freedom.29

In addition, the subjectmatter protected by copyrightmust be expressed in amanner that

makes it identifiable with sufficient precision and objectivity.30

If a digital design can meet the threshold of originality of copyright law, it is

likely to be seen as an artistic work, thus protected through the InfoSoc Directive,

rather than through the Software Directive.31 The CJEU held that a GUI does not

form an expression of a computer program within the meaning of the Software

Directive, and thus cannot be protected by copyright under the Software Directive.

However, GUIs can be protected according to the InfoSoc Directive.32 Similarly,

the CJEU has stated that ‘‘videogames … constitute complex matter comprising not

only a computer program but also graphic and sound elements, which, although

encrypted in computer language, have a unique creative value which cannot be

reduced to that encryption’’.33 The Court has further stated that ‘‘[i]n so far as the

parts of a videogame, in this case, the graphic and sound elements, are part of its

originality, they are protected, together with the entire work, by copyright in the

context of the system established by Directive 2001/29’’,34 thus, indicating that both

graphics or digital designs for that matter are not computer programs even if they

are implemented in videogames. This is in line with the view that a design in CAD

format, for example, should not be seen as a computer program, just like Word

documents, PDFs or mp3 files, which are seen as artistic works.35

Most digital designs would likely meet the requirements of originality. However,

this does not mean that all digital designs would receive copyright protection. For

example, GUIs and icons may be considered as copyrightable subject matter in the

EU,36 and yet their specific design elements may lack originality and are therefore

not protected by copyright in Member States’ practice.37

27 Case C-5/08, Infopaq v. Danske Dagblades Forening, ECLI:EU:C:2009:465, para. 37.
28 Case C-145/10, Painer v. StandardVerlags GmbH, ECLI:EU:C:2013:138, para. 89; joined cases

C-403/08 and C-429/08, Premier League Ltd and Karen Murphy, ECLI:EU:C:2011:631, para. 98; Case
C-604/10, Football Dataco v. Yahoo!, ECLI:EU:C:2012:115, para. 38.
29 Joined cases C-403/08 and C-429/08, Premier League Ltd and Karen Murphy, para. 98; Case C-604/
10, Football Dataco v. Yahoo!, ECLI:EU:C:2012:115, para. 39.
30 Case C-310/17, Levola Hengelo v. Smilde Foods, ECLI:EU:C:2018:899, para. 40.
31 For more detailed discussion, see Antikainen and Jongsma (2017) pp. 266–269.
32 Case C-393/09, Bezpečnostnı́ softwarová asociace – Svaz softwarové ochrany v. Ministerstvo kultury
ECLI:EU:C:2010:816.
33 Case C-355/12 Nintendo v. PC Box, ECLI:EU:C:2014:25, para. 23.
34 Ibid. para. 23.
35 Antikainen and Jongsma (2017), p. 268.
36 Case C-393/09, Bezpečnostnı́ softwarová asociace – Svaz softwarové ochrany v. Ministerstvo kultury
ECLI:EU:C:2010:816.
37 For example, from the Finnish perspective, the Finnish Copyright Council saw that a GUI was not seen

as original and thus not protected by copyright, despite being a registered community design. Statement

of the Finnish Copyright Council TN:2016:15; for the US perspective, see Apple Computer, Inc. v.
Microsoft Corp., 35 F.3d 1435 (9th Cir. 1994).
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Moreover, digital designs combine creative elements and functional elements.

Many countries have been reluctant to offer copyright protection for works with

functional elements.38 For example, the higher threshold of originality required for

works of applied art in Germany and in the Nordics has been set to avoid the

cumulation of copyright and design protection.39 Such diverging approaches are no

longer possible, however, as the CJEU held in Cofemel that work of applied art may

not be treated differently from other work types, but copyright protection must

instead be asserted through a uniform standard of originality.40 Whilst the CJEU

seems to allow the cumulation of copyright and design, it also emphasizes that dual

protection must not have the consequence that the respective objectives and

effectiveness of those two forms of protection are undermined41 and that the

concurrent protection can be envisaged only in certain situations.42

In Brompton,43 the CJEU had the opportunity to clarify some of these criteria.

Here, the Court states that a subject matter satisfying the condition of originality

may be eligible for copyright protection, even if its realization has been dictated by

technical considerations, provided that its being so dictated has not prevented the

author from reflecting his personality in that subject matter, as an expression of free

and creative choices.44 If it is solely dictated by technical results, a design cannot be

original. However, this is for the national courts to decide, bearing in mind all the

relevant aspects of the dispute in the main proceedings.45 The CJEU also rejected

the multiplicity of form theory, according to which if there are other possible shapes

for a functional design, then its shape cannot be dictated by function.46 In addition,

the Court seems to implicitly reject the causality theory,47 which is applicable in EU

design law.48

When applied to digital designs, a design depicting a functional object, such as a

car, may be protected by both design law and copyright, yet the scope of protection

is determined through different standards. Both exclude designs that are solely

38 Derclaye (2018).
39 See for example, Ohly (2018) for the German perspective; and Schovosbo and Rosenmeier (2018) for

the Nordic perspective.
40 Case C-683/17, Cofemel v. G-Star Raw, ECLI:EU:C:20219:721; for a more detailed analysis of the

Cofemel case, see Kur (2019), Derclaye (2020a), Schovsbo (2020).
41 Ibid. para. 51.
42 Ibid. para. 52.
43 Case C-833/18, SI, Brompton Bicycle Ltd v. Chedech/Get2Get, ECLI:EU:C:2020:461.
44 Ibid, para. 38.
45 Ibid, paras. 33 and 38.
46 Ibid. para. 35; the causality theory is also rejected in design law. See Case C-395/16 Doceram GmBH
v. Ceramtec GmBH, ECLI:EU:C:2018:172, para. 26.
47 Case C-833/18, SI, Brompton Bicycle Ltd v. Chedech/Get2Get, ECLI:EU:C:2020:461, para. 36;

Derclaye (2020b).
48 Case C-395/16 Doceram GmBH v. Ceramtec GmBH, ECLI:EU:C:2018:172, para. 26.
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dictated by their technical function.49 In copyright, if the shapes are not solely

dictated by their technical function, the designer still needs to be able express their

creative abilities by making free and creative choices.50 With design protection, on

the other hand, the appearance of the design needs to create a different overall

impression on an informed user and its appearance should not be solely dictated by

efficiency considerations.51

2.3 The Copyright/Design Interface in Protecting Digital Designs

When design protection seems to be almost fully cumulative with copyright, it

should be asked what the role of design protection is. This is especially relevant as

there are several undisputable advantages in using copyright to protect digital

designs. For example, copyright is free and easy to obtain, it provides a longer term

of protection and offers a broad scope of protection.52 Copyright protection also

includes moral rights. All things considered, one could question why anyone should

use design protection.53

At the same time, design protection does seem to have its role in protecting

digital designs. For one, registered design protection offers some benefits from the

registry. As mentioned above, compared to copyright without formal registry, a

holder of an RCD enjoys a presumption of ownership54 and validity55 in

infringement proceedings. Moreover, in Europe, design protection also offers some

procedural advantages,56 as there is no need to prove that the defendant has copied

the design.57 In addition, copyright and design protection for digital designs do not

always overlap, but may be complementary, as design protection is available for

digital designs that are not copyrightable due to a lack of originality, such as graphic

icons, GUIs and digital designs depicting functional items.

In the end, as mentioned by both the AG and the CJEU in the Cofemel case,
copyright and design protection pursue fundamentally different objectives and are

subject to distinct rules. The purpose of design protection is to protect subject matter

which, while being new and distinctive, is functional and liable to be mass-

produced.58 Thus, the primary objective for design protection is to bolster the

capacity of industrial design to serve as a ‘‘marketing tool’’.59 For example, Kur

points out that copyright creates a personal relationship between the creator (author)

49 CDR Art. 8(1); Case C-833/18, SI, Brompton Bicycle Ltd v. Chedech/Get2Get, ECLI:EU:C:2020:461,
para. 33.
50 Ibid. para. 38.
51 CDR Art. 6(1); Case C-395/16 Doceram GmBH v. Ceramtec GmBH, ECLI:EU:C:2018:172, para. 26.
52 See for example, Derclaye (2020a), p. 12.
53 For example, Tischner (2018).
54 CDR Art. 17.
55 CDR Art. 85(1).
56 See CDR Arts. 80, 82, 83 and 89 regarding jurisdiction.
57 CDR Art. 19.
58 Case C-683/17, Cofemel v. G-Star Raw, ECLI:EU:C:20219:721, para. 50.
59 Kur (2019), p. 9.
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and the creation (work). In design law, the focus lies on communicating the

relationship established between the creation (design) and the public.60 For

assessing the protectability of a design, it is crucial that it is capable of establishing

this relationship and the market perspective that matters (a different overall

impression on the informed user) and not the extent to which the design constitutes a

personal expression of an individual author (the author’s own intellectual creation).

With digital designs, a great deal can be invested in designing an appealing

appearance for a GUI, an icon, a character, an item, etc., which makes a digital

design different and identifiable to a consumer, in order to give a different overall

impression on the informed user. The design choices in the appearance of the design

are not made for the sake of expressing personality, but for the sake of

marketability, thus they may not be protectable by copyright as such. However,

they are still worth protecting against copying, whether the design is in a tangible or

intangible form.

Further, it should be pointed out that the copyright’s scope of protection does

cover derivative use and dimensional conversion. For example, if a physical design

meets the standard of originality, any recreation of it in digital form will constitute a

reproduction for the purposes of copyright.61 On the other hand, digitally depicting

a purely utilitarian design, such as a screwdriver, does not automatically make it

original. The design is copyrightable only if something original has been added

during the digitalization process.62 The process should not be seen as any different

when someone makes a digital drawing of an existing painting. In addition,

changing the dimension does not change the situation. Copying an original 2D work

and transforming it into a 3D design can be an infringement of copyright.63

However, as will be discussed in the Sect. 5 below, the scope of protection of EU

design law now extends to dimensional conversion. This makes design protection

more useful for designers aiming to protect their creations in a digital format.

3 A Digital Design According to the CDR

Before addressing dimensional conversion in design protection, we need to consider

the legal status of digital designs and to what extent they are protected subject

60 Ibid. p. 9. Referring to the Green Paper on the Legal Protection of Industrial Designs (working

document of the services of the Commission), [1991] III/F/5131/91-EN.
61 Antikainen and Jongsma (2017), p. 269.
62 See Antikainen and Jongsma (2017), p. 264; Osborn considers this issue extensively from the US point

of view and argues similarly that a CAD file depicting an unoriginal, purely utilitarian object should not

be protected through copyright, but through patents. See Osborn (2019), p. 177.
63 Ibid., p. 269; see explicitly Art. 17(3) of the UK Copyright, Designs and Patents Act 1988; see also, for
instance, the German Federal Supreme Court, 4 May 2000, Case No. I ZR 256/97, GRUR 2001, 51, 52 –

‘‘Parfumflakon’’; for example, in a Finnish case, a 3D artist claimed that he had rights for several 3D

models of fantasy space ships which he had modelled for a movie. However, the Finnish Market Court

did not agree with this while it was that models were done according to provided 2D concept pictures and

process of turning a 2D picture into a 3D model was seen more mechanical work than independent

creative work. Thus, the 3D artist did not receive copyright but rights belonged to the concept artist. See
Decision of the Finnish Market Court MAO:302/18.
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matter. While the CDR defines a design through two concepts, ‘‘appearance’’ and

‘‘product’’,64 it is important to examine what these two concepts mean in the context

of digital designs. As will be discussed below, this is especially important as regards

the concept of product, as it determines whether the design can be protected and

whether infringement can take place.

3.1 Appearance in a Digital Design

The CDR does not explicitly define appearance but gives a non-exhaustive list of

features, which include the lines, contours, colours, shape, texture and/or materials

of the product itself and/or its ornamentation. It seems safe to assume that this broad

definition of appearance also includes digital designs and the EUIPO registration

practice,65 and the guidelines confirm this.66 However, there has been some

uncertainty as to how far this definition extends. Some scholars have found that the

concept of the appearance of a product seems to exclude dynamic elements from the

scope of protection.67 In addition, it has been argued that it would be difficult to

document these dynamic aspects in the registration process.68 On the other hand,

others have stated that because of the broad definition of a design, it covers even

moving designs such as symbols or lines moving across a computer screen.69

In practice, these concerns seem to be resolved by the EUIPO, as it gives specific

guidelines for sequences of snapshots for animated designs. It states that snapshots

are short sequences of views used to show a single animated design at different

specific moments in time, in a clearly understandable progression.70 This applies to

animated icons and animated graphic user interfaces. These animated icons or

graphic user interfaces need to be visually related, which means that they must have

features in common.71 Also the Board of Appeal has addressed and upheld the

validity of a registered animated icon.72

3.2 Digital Design as a Product

The second important concept, according to the CDR, is the ‘‘product’’, which is

defined as ‘‘any industrial or handicraft item, including inter alia part intended to be

assembled into a complex product, packaging, get-up, graphic symbols and

64 CDR Art. 3.
65 See supra note 88 and accompanying text.
66 For example, the EUIPO Guidelines state that the designs of screen displays and icons as well as other

kind of visible elements of a computer program are eligible for registration. EUIPO (2018), p. 24.
67 Margoni (2013), p. 232.
68 Ibid. p. 232.
69 Bently and Sherman (2014), p. 707.
70 EUIPO (2018), p. 34.
71 Ibid. p. 34.
72 See for example, Case R 1950/2015-3, TeamLava, LLC v. King.com Limited, (1 December 2016)

Decision of the Third Board of Appeal; Case R 1949/2015-3, TeamLava, LLC v. King.com Limited, (1
December 2016) Decision of the Third Board of Appeal.
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typographic typefaces but excluding computer programs’’.73 Although computer

programs are excluded, most digital designs fall outside this exclusion. This is

because the scope of the exclusion of computer programs is determined by the

material covered by the copyright under the Software Directive.74

The requirement of a product in the definition of a design in CDR, however,

poses some problems for digital designs. Arguably, the term ‘‘product’’ itself, in

addition to ‘‘industrial’’ and ‘‘handicraft’’ items, may refer only to physical

products.75 Such an interpretation of a ‘‘product’’ would exclude digital designs

when they do not involve physical products. However, the fact that graphic symbols

are also listed in the definition of a ‘‘product’’ implies that there is no clear

distinction between physical and immaterial.76 As the concept of product is at the

core of design protection and there are some legal and technical differences between

2D and 3D designs, it is worthwhile to examine these separately.

3.2.1 Digital 2D Designs as Products

With 2D designs, it is generally seen that the reference in Art. 3(b) of the CDR to

graphic symbols as products also includes computer icons.77 The meaning of

product can be considered to be broad, as symbols and possibly even single letters,

as in the case of typographic typefaces, can be regarded as ‘‘products’’ within the

meaning of the European design legislation.78 For example, Kur observed that

graphic symbols are protected as industrial designs, even if the protection is not

applied to an ‘‘article’’. Thus, there is no reason why discrimination should be

justified between graphic designs in general and images appearing on a computer

screen as the result of a program being loaded.79 Others similarly find that the

inclusion of graphic symbols in the definition of product indicates that a

protectable design does not need to be tied to a physical dimension.80

However, there have been different opinions among scholars as to what extent

graphic symbols can be stretched and whether they can include web designs or

dynamic images. Margoni sees that when sound and dynamic effects are excluded

from web designs, the end result does not significantly differ from the front of a

book cover.81 On the other hand, he also thinks that as a product is strictly defined as

73 CDR Art. 3(b).
74 See Sect. 2.2. above; Musker (2001), 18; Bently and Sherman (2014), p. 710.
75 McKenna and Osborn (2020), p. 395; Bently and Sherman (2014), p. 710; Margoni (2013), p. 232;

Elam (2016), p. 151.
76 It could be similarly questioned whether pure artistic works such as paintings, drawings, and statues

can be considered as products. On the other hand, drawing a clear boundary between art and handicraft is

difficult, and EUIPO has already accepted several registrations for works such as sculptures and paintings.

See Bently and Sherman (2014), p. 709.
77 Kur (2003), p. 58; Margoni (2013), p. 228; Elam (2016), p. 150; Bently and Sherman (2014), p. 711;

Musker (2001), p. 18 Massa and Strowel (2003), p. 72; Stone (2016), p. 67; Shemtov (2020), p. 22.
78 Kur (2003), p. 58.
79 Ibid. p. 58.
80 Elam (2016), p. 150; Margoni (2013), p. 228.
81 Margoni (2013), p. 228.
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an industrial or handicraft item, it should be impossible for a web design to meet

such a definition. Thus, a web design should, in general, be excluded subject

matter.82 Bently and Sherman see that that it is possible to protect certain aspects of

web designs, but the protection of dynamic images and sound effects may be

difficult.83 Regarding dynamic images, Musker seems to think that they should fall

within the definition of design, to the same extent as icons and other screen displays,

although the registration practice is likely to require static images.84 Elam, on the

other hand, sees that design protection seems to cover all (2D) digital items – with

the sole exclusion of sounds and animated images – that appear on electronic

devices such as computer screens or mobile phones.85

The EUIPO states regarding icons that ‘‘[d]esigns of screen displays and icons

and other kinds of visible elements of a computer program are eligible for

registration (see Class 14-04 of the Locarno Classification).’’86 A search in Locarno

Class 14-04 (Screen displays and icons) gives a result of over 13,000 different

designs. Most of these are icons for mobile apps, computer programs, or graphic

user interfaces, but there are also animated icons and designs for video games. In

addition, the EUIPO guideline87 and practice88 clearly indicate that animated

designs are protectable through design protection, at least to some extent. In the end,

differentiating digital 2D designs on the basis of whether they are icons, GUIs, web

designs or some other type of 2D digital designs which might not have been

invented yet, seems rather arbitrary and restrictive. If graphic symbols are accepted

to include digital icons, and thus are seen as products, and given that the EUIPO

also accepts animated icons, it should be concluded that all digital 2D designs can

be seen as products, as long as their appearance is visible.

3.2.2 Digital 3D Designs as a Product

With 3D digital designs, the situation may seem bit more complicated. However, in

the end, 3D designs can be seen as protected subject matter, although there are three

different interpretations on why this is so.

The first way to see this is as an analogy between graphic symbols, computer

icons and digital 3D designs, thus expanding computer icons to cover all digital

items. For example, icons, graphic symbols and graphic user interfaces can be

created with 3D models but made to look like 2D when seen from a certain

perspective. Some have already registered a 3D game model under the Locarno

82 Ibid. p. 228.
83 Bently and Sherman (2014), p. 711; Musker (2001), p. 17.
84 Musker (2001), p. 18.
85 Elam (2016), p. 150.
86 EUIPO (2018), p. 24.
87 EUIPO (2018), p. 34.
88 Case R 1950/2015-3, TeamLava, LLC v. King.com Limited, (1 December 2016) Decision of the Third

Board of Appeal; Case R 1949/2015-3, TeamLava, LLC v. King.com Limited, (1 December 2016)

Decision of the Third Board of Appeal.
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Class 14.04.89 However, in the case of 3D printable CAD files, some scholars see

fundamental differences between CAD files and graphic symbols.90 For instance,

Margoni sees a conceptual difference between a digital item like a ‘‘computer icon’’

and a spoon, represented digitally as a CAD file.91 This is because a computer icon

is neither an industrial or handicraft product nor does it possess the characteristics of

an object manufactured or printed into one. Its function unfolds exclusively on the

computer screen as a digital immaterial item.92 A CAD design, on the other hand,

which perfectly represents the appearance of a product, can most likely be deemed

protectable, and its actual manufacturing is probably not necessary in order to

activate the CD.93 In other words, a CAD file is protectable only when it has been

created with the purpose of using it to manufacture a physical object, and thus

represents that physical object.94 Elam seems to agree with Margoni.95 In addition,

Mendis does not see the similarity between a graphic icon and a CAD file, as the

latter contains ‘‘instructions or act[s] as a blueprint’’ to produce physical objects.96

Interestingly, all of these scholars emphasize the fact that the CAD file can be

made into a physical object as a rationale for design protection. However, this does

not apply to all 3D digital designs. Many digital models are made and used solely in

a digital setting. Some cannot even exist in the physical realm. For example, the

design’s structure could be too fragile to exist physically. Can these kinds of digital

designs be seen as graphic symbols and thus products? Margoni’s description of a

computer icon would encompass such designs, as they are not industrial or

handicraft products, cannot be manufactured, and they function exclusively on the

computer screen as digital immaterial items.97 Elam, on the other hand, sees that

these kinds of ‘‘virtual products’’ cannot be seen as products, and that the definition

of design thus should be broadened to include ‘‘immaterial’’ items.98

According to the second interpretation, 3D digital designs are seen as graphical

representations of the design for which the protection is sought.99 Although the law

is structured around the concept of ‘‘product’’, a design is protectable regardless of

whether or not a product exists in the tangible world.100 This interpretation is

deducible from EUIPO’s practice. The EUIPO accepts 3D models in the form of 3D

computer graphics101 as a form of visual representation of the design, in accordance

89 See RCD No. 002340349-0001 https://euipo.europa.eu/eSearch/#details/designs/002340349-0001.
90 Margoni (2013), p. 232; Elam (2016), p. 150.
91 Margoni (2013), p. 232.
92 Ibid. p. 232.
93 Ibid. p. 232.
94 Ibid. p. 232.
95 Elam (2016), p. 150.
96 Mendis (2020), p. 453.
97 Margoni (2013), p. 232.
98 Elam (2016), p. 151.
99 Ibid, p. 151; Nordberg and Schovsbo (2017), p. 12.
100 Elam (2016), p. 152.
101 EUIPO (2018), p. 16; for example, RCD No. 001847468-003.
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with Art. 4(1) of the Design Implementing Regulation.102 Thus, a 3D model of a

game figure could be submitted to the EUIPO and be registered in Locarno Class

21.01 (Games and toys). This is what at least one game company has already

done.103 The EUIPO does not examine whether the product is actually made or

used, or can be made or used, in an industrial or handicraft manner.104 The EUIPO

only examines whether the appearance of the ‘‘product’’ is disclosed in light of the

design itself, in addition to whether the subject matter of the application corresponds

to the definition of a design, as stated in Art. 3(a) CDR, and whether it is contrary to

the public policy and the accepted principles of morality.

This implies that a digital 3D design of a product can be created through software

and then included in the registration application. The designer then obtains a design

registration covering the product design represented therein, irrespective of whether

the product actually exists or not. It should be noted that there is uncertainty about

whether courts should see CAD models in a registration application as pictures or

photographs of the design.105 For example, Tischner observes CAD files more as a

picture, because it is used to record the structural features of a design.106 On the

other hand, it could be argued that a digital design meant for digital use could be

considered to be closer to a photograph. This is because, in the video game context,

the CAD is the product itself, in which its overall appearance is embodied. There are

also problems of scope. As will be discussed later, during enforcement, the scope of

protection and use of design may still require a connection to physical products, thus

leaving purely digital use out of the scope of design protection.107

The third interpretation is to view 3D designs as blueprints or plans of an

object.108 The EUIPO guidelines for examination state that ‘‘Blueprints, plans for

houses or other architectural plans and interior or landscape (e.g. gardens) will be

considered ‘products’ for the purpose of applying Article 7(1) of the Design

Regulation and will be accepted only with the corresponding indication of ‘printed

matter’ in Class 19-08 of the Locarno Classification.’’109 Thus, 3D printable CAD

files could be seen as registrable products.110 However, digital designs in video

games do not properly fit this viewpoint as they are not first and foremost blueprints

or plans to manufacture anything.

102 Commission Regulation (EC) No. 2245/2002 of 21 October 2002 implementing Council Regulation

(EC) No. 6/2002 on Community designs, OJ L 341, 17.12.2002, p. 28, amended by Commission

Regulation (EC) No. 876/2007 on 24 July, OJ L 193, 25.7.2007, p. 13.
103 See design number 002466391-0001 EUIPO https://euipo.europa.eu/eSearch/#details/designs/

002466391-0001.
104 EUIPO (2018), p. 24.
105 Tischner (2019), p. 169.
106 Ibid. pp. 169–170.
107 See Sect. 5.1 below.
108 Nordberg and Schovsbo (2017), p. 12; Elam (2016), p. 150; Mendis (2020), p. 453.
109 EUIPO (2018), p. 24.
110 Nordberg and Schovsbo (2017), p. 12.
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In sum, as all three suggestions seem to be less than perfect, the situation is still

unclear for purely digital designs. Indeed, some clarification will be needed if digital

3D designs, as such, are to be protected with the CDR.

4 The Requirements of Protection for Digital Designs

A design needs to meet certain requirements of protection in order to be protected.

Namely, it needs to be novel in the sense that no identical design has been made

available to the public111 and the differences should not be in immaterial details.112

A design also needs to have individual character in a form so that it produces a

different overall impression on the informed user.113 It is worthwhile to examine

what novelty and individual character mean in the digital context.

4.1 Making Digital Design Available to the Public

An interesting question regarding digital designs is what qualifies as ‘‘making

available to the public’’. This determines the pool of ‘‘prior art’’ against which

novelty and individual character can be evaluated. In the video game context,

making available normally happens through implementing a digital design in the

game itself, which is then sold. However, digital designs are also used and

communicated through other means. Digital designs are often included in demos,

videos or screen shots, which are shared online before the game is actually released.

Sometimes, for promotional purposes, gamers and streamers are given early access

to games, which they stream through YouTube or Twitch.

Article 5 of the CDR sets the criterion of novelty but is restricted by Art. 7,

which states that disclosing a design will lose novelty except when disclosure

‘‘could not reasonably have become known in the normal course of business to the

circles specialized in the sector concerned, operating within the Community’’.114

Some have suggested that disclosing a design on a web page should only be deemed

to be known to the Community circles at which it was specifically aimed, not if it

was merely accessible to such circles.115 For example, uploading a CAD file to a

web page could be considered as public exhibition and thus form a corpus of prior

art.116 This is because files are often shared on the web pages targeted at 3D printing

enthusiasts and professionals. The Invalidity Division has seen as a matter of

principle that disclosure on the internet forms part of the prior art, and that

information disclosed on the internet is considered to be publicly available as of the

111 CDR Art. 5(1).
112 CDR Art. 5(2).
113 CDR Art. 6 (1).
114 CDR Art. 7(1).
115 Massa and Strowel (2003), p. 73.
116 Nordberg and Schovsbo (2017), p. 12 Elam (2016), p. 154.
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date on which the information is posted.117 The design holder claimed that the

novelty of the specific GUI design for a mobile phone was not lost because of

internet disclosure, since the website on which the prior design was disclosed could

not be systematically searched and, thus, would remain unknown to the Community

circles specialized in the sector concerned.118 The Invalidity Division did not agree,

as it saw that for searches, users, be they the wider public or experts in a particular

field of industry, usually use different search engines such as Google.119 By using

key words, users can obtain results on websites dealing with the given subject

matter.120 Therefore, the information on the internet is not irretrievable, as the

holder had suggested in this case.121 Similarly, according to the Third Board of

Appeal, the disclosure of a pair of Crocs clogs on the website destroyed the novelty

of that design, even though the holder argued that the website was unlikely to have

been found by the relevant circles in the Community because it was difficult to

access.122 The Invalidity Division has also seen that even a brief exposure of a video

can make a design public, since the video can be stopped and the design viewed

properly without any constraints.123 Thus, it is reasonably safe to say that a design

which is visible in a game, webpage or video, or streamed even for a brief time is

then known to the public, as these platforms are targeted at enthusiastic fans, but

also seen by competitors.

Another relevant question is whether the creation and publication of a digital

design digitally is enough to trigger URCD. Contrary to the RCD, where registration

can be considered as design publication, forming the basis of protected subject

matter, in the case of URCD, the appearance demonstrated by the product itself

forms the basis for design identification.124 It could be argued that inserting a design

in a game, webpage or video, as mentioned above, is showing the design itself, and

can be seen as making it available to the public. Therefore, the design is disclosed,

which is enough to satisfy the requirements of URCD. This can be easily seen to be

the case with digital 2D designs. With digital 3D designs it could be argued that the

design needs to be applied to a physical product, but it could be also seen that actual

materialization or commercialization is not necessary – a mere possibility is

enough.125 Some see that creation and publication is enough to trigger URCD.126

The consequence of this would be that every digital design that is included in a

117 Case ICD 8538, Samsung Electronics Co. Limited and others v. Apple Inc. (12 June 2013) Decision of
the Invalidity Division, para. 37.
118 Ibid. paras. 40–41.
119 Ibid. para. 41.
120 Ibid. para. 41.
121 Ibid. para. 41.
122 Case R 8/2008-3, Crocs, Inc. v. Holey Soles Holdings Ltd, (26 March 2010) Decision of the Third

Board of Appeal, paras. 83–92.
123 Case ICD 8538, Samsung Electronics Co. Limited and others v. Apple Inc. (12 June 2013) Decision of
the Invalidity Division, para. 42.
124 Tischner (2018), p. 309.
125 Nordberg and Schovsbo (2017), p. 16.
126 Elam (2016), p. 154; Nordberg and Schovsbo (2017), p. 20.
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game,127 video or a website can potentially be protected by URCD, provided that it

is new and has an individual character.128 The publication of a game would also

trigger a 12-month grace period, during which a design holder can apply for a

registered design protection.129

4.2 The Individual Character of a Digital Design

In order to have individual character, a design needs to produce a different overall

impression on the informed user.130 This difference should be clear, and the nature

of the product to which the design is applied as well as the industrial sector should

be taken into consideration.131 In the assessment, the degree of freedom of the

designer should be taken into consideration,132 whilst protection cannot be granted

if the freedom has been very limited or if features are dictated by their function.133

As the informed user and the freedom of the designer are the key factors of the

individual character consideration, the paper examines these more closely in the

context of digital designs.

4.2.1 The Informed User

The informed user is a fictional character which is used to assess a design’s novelty

and individual character as well as whether two designs produce different overall

impressions. The CJEU has clarified that the informed user must be understood as

referring, not to a user of average attention, but to a particularly observant user,

based on personal experience or extensive knowledge in the field.134

The Third Board of Appeal saw the informed user of computer icons as a person

who uses computer icons when playing computer games or running other types of

computer programs on their computer, smartphones, or tablet; who is familiar with

the different designs of computer icons and possesses a certain degree of knowledge

with regard to the features that such icons normally include; and as a result of their

interest in icons, shows a relatively high degree of attention when using the icons.135

Thus, the informed user is not restricted to a single type of gaming device, such as a

console or phone, and can distinguish the differences between icons and designs

127 One game can contain hundreds if not thousands of individually modelled designs.
128 CDR Art. 4.
129 CDR Art. 7(2).
130 CDR Art. 6(1).
131 CDR Art. 14.
132 CDR Art. 14.
133 CDR Art. 8(1).
134 According to the CJEU, the informed user lies ‘‘somewhere between that of the average consumer,

applicable in trade mark matters, who need not have any specific knowledge and who, as a rule, makes no

direct comparison between conflicting trade and the sectoral expert found in patent law, who is an expert

with detailed technical expertise’’. Case C-281/10 P, PepsiCo v. Grupo Promer Mon Graphic,
ECLI:EU:C:2011:679, para. 53.
135 Case R 1951/2015-3, TeamLava, LLC v. King.com Limited, (1 December 2016) Decision of the Third

Board of Appeal, Para. 42.
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implemented in video games. Similarly, the Invalidity Division saw that an

informed user is familiar with designs of GUIs in electronic devices.136 They are

aware of the designs of products which were available before the date of priority of

the contested RCD as well as of the fact that the designer’s freedom, and

subsequently, the graphic design, do not face any substantial constraints caused by

the technical requirements and the functions of the device.137 Thus, the informed

user is not only familiar with prior GUI designs but also knows that the freedom of

the designer is not substantially restricted. When the compared designs are different

products, this should be taken into account when determining the informed user. For

example, in one case, the informed user was seen as a person who is familiar both

with the features of toilet rim blocks and the different designs in this field, as well as

with the features of computer games and the range available on the market in this

regard.138 This emphasizes the fictionality of the informed user.

To summarize, an informed user of video games and digital designs could be

described as a person who uses computer games, software or digital designs often,

but is not a game creator or designer;139 is familiar with the different designs used in

games, whether made for mobile devices, PCs or consoles; is familiar with past

designs used in games; pays relatively high attention when using these games and

designs;140 can be a child or an adult;141 and, finally, knows that the designer’s

freedom is not restricted, but does not know when it is restricted by technical

functions.142

4.2.2 Digital Design and the Freedom of the Designer

According to the CJEU the greater the freedom in developing the design is, the less

likely it is that minor differences will be sufficient to produce a different overall

impression on an informed user. However, if the designer’s freedom is greatly

restricted, even minor differences can contribute to a different overall impression.143

With digital designs, the creator enjoys an almost unlimited creative freedom, which

is not bound by restrictions of the physical world, such as material strength, cost or

136 Case ICD 8538, Samsung Electronics Co. Limited and others v. Apple Inc. (12 June 2013) Decision of
the Invalidity Division, para. 60.
137 Ibid. para. 60.
138 Case R 2115/2015-3, Buck-Chemie GmbH v. Henkel AG & Co. KGaA, (8 March 2017) Decision of

the Third Board of Appeal, Para. 29.
139 Case C-281/10 P, PepsiCo v. Grupo Promer Mon Graphic, ECLI:EU:C:2011:679, para. 59.
140 Ibid. para. 59.
141 Ibid. para. 54; in the case of fashion dolls, the informed user could be a child or an adult who collects

such toys. Case ICD 10832, Mattel, Inc. v. Jieyang Defa Industry CO., Ltd., (10 July 2019) Decision of

the Invalidity Division, p. 10. It could be asked whether an age restriction in games would apply to

determining the age of the informed user in a R18 ? game.
142 Case T-10/08, Kwang Yang Motor v. OHIM, ECLI:EU:T:2011:446, para. 27.
143 Ibid. para. 33.
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availability. It can be considered that, with digital designs, the freedom of the

designer is mainly restricted by the subject matter that it depicts, but in most cases,

this is not very restrictive.144

With physical designs, the freedom of the designer is often restricted by the fact

that the appearance of the product is solely dictated by its technical functions.145

However, what does this mean in the digital context? For example, according to the

Third Court of Appeal, when it comes to computer icons, the designer’s freedom

can be limited to the extent that the icon must be able to be represented on a

computer screen and that an icon is generally limited in size.146 It could also be

considered that the freedom of the designer could be restricted by things like the

need to make it visually clear, size or contrast. On the other hand, with a mobile

GUI, the Invalidity Division has not seen features such as a black background, the

size and contrast of icons, the division of icons according to their usage, frequency,

or the presence of other elements to be considered, as being solely dictated by the

technical functions pursuant to Art. 8(1) CDR.147 This is because the function of the

graphical interface is to allow the user to interact with the device. Being dictated by

its technical function, however, the interface would be in the form of commands

rather than images.148 Thus, images make the functions accessible in a designed

manner, which is not a technical but a visual matter.149 At the same time, with the

CJEU rejecting the ‘‘multiplicity of forms’’ theory in its Doceram decision,150 it has

been suggested that a GUI that is solely motivated by efficiency or intuitive use

could be seen as technical and not eligible for design protection.151 For example, if a

design which aims to lower the cognitive burden of using a GUI can be done in two

or more ways, it can be considered to fulfil the old ‘‘multiplicity of forms’’ test.

However, according to Doceram, if the design is solely dictated by this efficiency

consideration, it may be seen as technical and excluded under Art. 8(1).152 In video

games, the functionality can also be dynamic, and how the information is displayed

can be intertwined with graphical expression. For example, the European Patent

Office granted a patent on a way of conveying the location of the nearest teammate

to a player by dynamically displaying a guide mark on the edge of the screen when

144 For example, the Invalidity Division did see that the freedom of the designer can be restricted insofar

as it should resemble a human head. However, it did not see Caucasian facial features as restrictive,

because there was ample freedom for the designer to create a doll resembling the head of any race, skin,

colour, size, shape, or gender. Case ICD 10832, Mattel, Inc. v. Jieyang Defa Industry CO., Ltd., (10 July

2019) Decision of the Invalidity Division.
145 CDR Art. 8.
146 Case R 1951/2015-3, TeamLava, LLC v. King.com Limited, (1 December 2016) Decision of the Third

Board of Appea, para. 43.
147 Case ICD 8538, Samsung Electronics Co. Limited and others v. Apple Inc. (12 June 2013) Decision of
the Invalidity Division, para. 50.
148 Ibid. para. 50.
149 Ibid. para. 50.
150 Case C-395/16 Doceram GmbH v. Ceramtec GmbH, ECLI:EU:C:2018:172.
151 Shemtov (2020), p. 23.
152 Ibid. p. 23.
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the teammate is off-screen.153 This was seen to produce a technical effect.154 If a

design application had been filed on the dynamic element of information display, it

would have been rejected due to its functionality. However, the appearance of the

guide mark could be protected if it fulfils the requirements of protection.

A digital design can also depict a purely functional object, and an interesting

question is whether the digitalization of such object removes its functionality. For

example, in the copyright context, purely functional objects, such as a screwdriver, are

not protected due to the lack of originality. However, if a screwdriver were 3D

modelled into a digital object, would it then be protected as an artistic work, as it is not

functional in digital form? In general the answer is negative because the design is

copyrightable only if something original has been added during the digitalization

process.155 In the design context, similarly, digital designs of purely functional objects

do not seem to attract design protection. This is because the design protection is

already claimed in an immaterial form, whether it is a drawing, a picture, or a digital

representation of the design.156 Its functionality can be determined in the appearance

of the product that it represents. In other words, although the design is not functional in

its digital form, its appearance is still determined by functionality or technical

considerations, and protection can be denied on this basis. An example could be a

sword. In its basic form, its appearance is determined by its function, and it is not

protectable, regardless of whether it exists in a digital or a physical form. However, if a

designer wants to make it a ‘‘fantasy’’ sword (i.e. make it decorative, oversized or just

futuristic looking), this fantasy appearance can be new and have individual character,

which is not determined by its function, namely sticking something with a pointy end.

There is also the question of what can be considered as normal use of a digital

design because, for complex products, the perspective from which the design is used

can determine its individual character.157 For example, with a lawnmower design,

the court has taken a rather restrictive view from which direction the design is seen

during normal use.158 Does the same apply if a lawnmower is depicted in a video

game? On the other hand, it is commonly found that the normal use of digital design

is looking at it on a computer, tablet or mobile phone screen.159 Thus, if a design is

even briefly visible on screen, it is considered as use of that design.160 However, the

153 See the EPO (2020) Guidelines for Examination G II 3.7.2. https://www.epo.org/law-practice/legal-

texts/html/guidelines/e/g_ii_3_7.htm; see also the EPO Board of appeal T 928/03

ECLI:EP:BA:2006:T092803.20060602.
154 Ibid.
155 See Antikainen and Jongsma (2017), p. 264; Osborn (2019), p. 177; see also Sect. 2.3.
156 This is also a natural interpretation in following the abstract view of protection. See Sect. 5 below.
157 Bently and Sherman (2014), p. 725.
158 The court saw that during the normal use of a lawnmower, it is placed on the ground and the user

stands behind it, thus principally seeing the upper side of the engine. This upper side determined the

overall impression produced by the engine design. Case T-10/08 Kwang Yang Motor Co., Ltd v. OHIM,

ECLI:EU:T:2011:446, para. 22.
159 Mendis (2020), p. 452.
160 The Board of Appeal found that a design component does not need to be clearly visible at every

moment of its use, but it is sufficient if the whole of the component part can be seen some of the time in

such a way that all its essential features can be comprehended. See Case R 690/2007-3, Lindner
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way in which digital designs are used is changing due to the development of new

technologies, such as virtual reality, augmented reality and holograms. These

technologies transform the use of digital designs closer to the tangible world. With

augmented reality glasses, for example, a digital design can be projected over a

table and examined from different perspectives. These technologies blur the line

between physical and virtual space, thus broadening what can be considered normal

use and the overall impression of the digital design.

5 The Scope of Protection and Digital Conversion

5.1 Towards an Abstract View of Protection

The final issue to consider is the scope of protection. Design law gives broad

exclusivity to the holder of the RCD. In addition to the making, offering, putting on

the market, importing and exporting, the exclusivity also covers the mere using of a

design.161 The protection includes any design that does not produce a different

overall impression to an informed user, assessed in consideration of the degree of

freedom of the designer in developing the design.162 The scope of protection and, in

the end, the test for design infringement mirror the test to determine the individual

character.163 The concepts and the questions asked are similar to the individual

character consideration.164 Although the design claim plays an important role in

determining the scope of protection,165 it is not affected by the product or the

classifications to which the design is applied or incorporated.166 Similarly, the

design infringement is not confined to the same product to which the design was first

applied or used.167 Thus, a design for a lamp can be infringed if it is incorporated in

a stool, provided that it produces a similar overall impression to an informed user.

With the URCD, however, the exclusivity covers only protection against direct

copying, but not if the copying is a result of an independent work of creation by a

designer who may be reasonably thought not to be familiar with the design made

available to the public by the holder.168

Footnote 160 continued

Recyclingtech v. Franssons Verkstäder (22 October 2009) Decision of the Third Board of Appeal, para.

21.
161 CDR Art. 19(1).
162 CDR Art. 10; see Sect. 4.2.1 above.
163 Stone (2016), p. 206; Bently and Sherman (2014), p. 758; Case C-448/10, Celaya Emparanza y
Galdos Internacional SA v. Proyectos Integrales de Balizamiento SL, ECLI:EU:C:2012:88, para. 52).
164 Bently and Sherman (2014), p. 758; Margoni (2018), p. 15.
165 Tischner (2019), p. 169; Tischner (2018), p. 309; see also Magmatic Ltd v. PMS International Ltd
[2016] UKSC 12.
166 CDR Art. 36(6).
167 Case C-281/10 P, Pepsi Co. v. Grupo Promor & OHIM, ECLI:EU:C:2011:679; Green Lane Products
Ltd. v. PMS International Group Plc., EWCA Civ 358 (2008), Bently and Sherman (2014), p. 755.
168 CDR Art. 19(2).
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It is generally seen that the ‘‘use’’ and, thus, the scope of protection include both

the tangible and intangible forms of exploitation,169 but it is not clear cut to what

extent. As discussed in the introduction, in the EU there exist ‘‘abstract’’ and

‘‘concrete’’ views regarding the scope of protection. Some see that the scope of

protection is rather narrow or ‘‘concrete’’, that the protection is tied to the actual

shape and physical reproduction of a design. For example, a design that solely

claims shape is only infringed by a product that is made in that shape.170 In other

words, a 3D product, such as a design of a car or a chair would not be infringed by

the use on 2D products, such as posters or postcards. This is because the design’s 3D

shape is not applied to the 2D object.171 Also, it could be argued that the immaterial

use of a physical product is not infringing, as there is no product.172 It has been also

suggested that ‘‘use’’ does not cover broadcasting173 or that broadcasting only

covers 2D designs.174

Case law, however, suggests a rather broad, ‘‘abstract’’ interpretation of the scope

of protection. In a German design case, the German Federal Supreme Court held

that the use of a train’s image in a competitor’s brochure infringed the owner of the

Community’s design right in the shape of the train, and this use did not fall under

the limitations of citations.175 The original protection was for a 3D design but in this

decision the use of the design also covered use in 2D format. Thus, a 2D use of a 3D

design can be considered as infringement.176 Similarly, in a French case, using a

protected design of an umbrella in an advertisement photograph for hair products

was found to be infringing, as the photograph that showed the design did not confer

a different overall impression.177

These views are partially confirmed by the CJEU. In the Nintendo v. BigBen
case178 a company sold and used images of goods corresponding to a protected

design held by Nintendo. Nintendo found that the sale of these goods infringed on

its registered Community design. In addition, Nintendo claimed that the company

had no right to use the images of the goods corresponding to the design in question

for their commercial activity.179 The CJEU was asked whether Art. 20(1)(c) of the

CDR should be interpreted as meaning that a third party may depict a Community

169 Kapyrina (2018), p. 44. For example, Art. 26 of the TRIPS Agreement covers only material

exploitation of a design but member states are free to provide additional protection to right holders.
170 Bently and Sherman (2014), p. 759.
171 Ibid. p. 759.
172 McKenna and Osborn (2020), p. 395; Bently and Sherman (2014), p. 710; Margoni (2013), p. 232;

Elam (2016), p. 151; Mendis (2020), p. 456.
173 Bently and Sherman, p. 755.
174 Margoni (2013), p. 232.
175 German Federal Supreme Court, April 7, 2011 – I ZR 56/09– ICE, GRUR 2011, 1117; Bardhele

Pagenberg IP Report 2011 V, 28.
176 Stone (2016), p. 470; Nordberg and Schovsbo (2017), p. 9.
177 Paris Court of Appeal, pôle 5, ch. 2, 27 Nov. 2015, S.A.S. Piganiol c/S.A.S. Publicis Conseil et al., No.
13/21612, JurisData No. 2015-029315; Propr. Industr. No. 2, févr. 2016, comm. 13, Greffe P; see also
Kapyrina (2018), p. 51.
178 Joined cases C-24/16 and 25/16, Nintendo v. BigBen, ECLI:EU:C:2017:724.
179 Ibid.
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design for commercial purposes if it intends to sell accessory items to the right

holder’s goods, corresponding to the Community design, and if so, what criteria

would apply to this. Thus, in essence, the question was whether the use of a 2D

image of a 3D design on a webpage may be an act of reproduction, subject to

exceptions such as citation right. The Court’s answer to this was affirmative, that a

2D representation of a product corresponding to a Community design may

constitute a reproduction, but that it can also be the subject of the exception given in

Art. 20(1)(c).180 Thus, depicting an image of a product protected by design can

constitute an infringement. This means that the CJEU has chosen the ‘‘abstract’’

view of protection over the ‘‘concrete’’ and thus the scope of protection also covers

digital conversion. A consequence of this is that depicting an image of a product

protected by design in a brochure constitutes an infringement even if the product has

not yet been made.181 In the following, the paper considers how this ‘‘abstract’’ view

confers to the use of digital designs in the video game industry.

5.2 Using Digital Design Physically

Making a digital design into a physical object can be considered to easily fall within

the scope of protection, as it can be considered as use of the design.182 As

mentioned above, the scope of protection is not affected by the product

classification in which the design is applied or in which it was first applied or

used.183 The protection concerns the appearance of the product, thus, if the

registered design were a computer icon and if it produced a similar overall

impression to an informed user, printing the icon on wallpaper or showing it in a

cartoon would infringe on the right holder’s design right. Although it is difficult to

see how animated icons could be reproduced into physical objects as such, the

design claim can consist of a series of pictures that illustrate the animation. Printing

a single frame from the animation could be seen as infringing.

Similarly, infringement can occur when a physical copy is made of a digital 3D

design. This would be the case even if digital designs could not be considered as

products. For example, a digital model of a fantasy car or a toy can be registered in

Locarno Class 21.04 (toys and games), and when it is printed or manufactured, it

manifests itself as a physical product. In the Trunki case, the design was graphically

presented as a greyscale CAD model, and the infringement comparison was done

between this CAD model and the alleged infringing physical model.184 Also, in the

light of recent case law185 it can be asked whether applying a digital 3D design on a

t-shirt or in a leaflet, for example, could be seen as an infringing act. In the case of

URCD, a physical reproduction of a digital design can be considered infringing,

because the right can materialize just by adding a design to a game and making it

180 Ibid. para. 69.
181 Nordberg and Schovsbo (2017), p. 9.
182 CDR Art. 19.
183 CDR Art. 36(6).
184 Magmatic Ltd v. PMS International Ltd [2016] UKSC 12.
185 See Sect. 5.1 above.
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available to the public.186 However, infringement happens only if it is a product of

deliberate copying as opposed to of independent creation.187

5.3 Using Physical Design Digitally

Amore relevant, but alsomore complicated, situation for the gaming industry is when a

designmade for a physical object is converted into a digital game. The problem is tied to

a question ofwhether there is ‘‘use’’ of a product in a different format orwhen the use is

immaterial. Bently and Sherman illustrate this problem by askingwhether it can be seen

as use if a design-protected cartoon character is broadcast on television or placed on a

website.188 Recital 21 of the Design Regulation states that the right ‘‘should also extend

to trade in products embodying infringing designs’’,189 which could be seen supporting

the view that themeaningof ‘‘use’’ is tobe confined to the use of physical products, and it

would, thus, neither cover broadcasting nor online use.190 However, the definition of

design does indicate that the appearance of a graphic symbol should be protected.191

Confining the use to material products, rather than immaterial media, such as the

internet, seems limiting and would also exclude web designs from the field of design

law.192 Margoni has also questioned whether the term ‘‘publication’’ is limited to 2D

designs, such asornaments, but sees as plausible that, as longas the outer appearanceof a

product is communicated to the public, this is sufficient to trigger the legal effects of

CD.193 The CJEU has now clarified this situation and use includes both transformative

use and use on a web page, at least in a situation where the original physical design is in

3D, which is then transformed into 2D.194 TheEUIPO practice seems to confirm this,195

and if the scope of protection did not include use in digital form, such as in a video game

or on the internet, there would be little use for it in the gaming industry.196

The situation is somewhat more complicated with digital 3D designs. A strict

interpretation would require the product to be an industrial or handicraft item and,

thus, infringement could only happen through the use of a physical product.197 This,

however, is seen by many as overly restrictive due to the current technological

186 See Sect. 4.1 above.
187 CDR Art. 19(2).
188 Bently and Sherman (2014), p. 755.
189 CDR Art. 21.
190 Bently and Sherman (2014), p. 755.
191 See Sect. 3.2.1 above.
192 Bently and Sherman (2014), p. 755 subnote 56.
193 Margoni (2013), p. 232.
194 Joined cases C-24/16 and 25/16, Nintendo v. BigBen, ECLI:EU:C:2017:724. See supra note 178 and

accompanying text.
195 Case R 1950/2015-3, TeamLava, LLC v. King.com Limited, (1 December 2016) Decision of the Third

Board of Appeal; Case R 1949/2015-3, TeamLava, LLC v. King.com Limited, (1 December 2016)

Decision of the Third Board of Appeal.
196 Recital 15 of the CDR states that Community design should serve the needs of all sectors of industry

in the Community.
197 Elam (2016), p. 160; Margoni (2013), p. 231.
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change, which blurs the line between digital and physical use.198 Due to the BigBen
decision, it is hard to conclude that digital use would be explicitly excluded. The

question is, if the use of a 2D picture of a 3D product can be considered as use, then

why not a 3D picture of a 3D product?199 Some scholars agree with this and see that

reproducing and converting a design into a digital format should constitute an

infringement.200 They understand the standard of protection broadly, which means

that already scanning or modelling implies making a copy of the design.201 Also, as

far as the act of creation of the design is considered, the law is neutral on the

technical method, whether it is creating a drawing by hand or by using a computer

program.202 Thus, if creating a digital model can be considered an act of use, then

also uploading that same file to an online repository would constitute a separate

infringement of the design.203 Others have presented an opposing view, arguing that

the use of a physical design appearance on a monitor should not be seen as

tantamount to an act of infringement.204 This is for two reasons: first, as discussed

above, it could be argued that there is no use of the product as there is only

appearance without the product;205 second, even if it is assumed that there is a

product, the overall impression on the informed user is different, as few would

confuse a physical product such as a screwdriver with a digital product.206 This

point is elaborated further below.

5.4 The (Confused) Informed User and the Similar Overall Impression

In the end, we need to ask whether simply digitization would give a different overall

impression of a product to an informed user, and whether an informed user, or any

person for that matter, could confuse a virtual object with a physical object. In the

context of US design patents, at least one case seems to indicate that there would be

no confusion. Here, the US court had to consider whether a virtual 3D design

infringed a design patent.207 The alleged infringed design patent concerned the

design of a stun gun in the shape of brass knuckles. The holder of the design patent

argued that Activision’s video game ‘‘Call of Duty: Black Ops II’’ included a virtual

stun gun weapon that could be held as brass knuckles in the game, and that this

infringed on their design patent. It should be noted that when visually examined,

these two designs looked nothing alike. However, instead of focusing on visual

differences, the court dismissed the case stating that no reasonable person would

purchase the defendant’s video game believing that they were purchasing the

198 Elam (2016), p. 160; Margoni (2013), p. 231.
199 See supra note 178 and accompanying text.
200 Nordberg and Schovsbo (2017), p. 18.
201 Ibid. p. 19.
202 Ibid. p. 18.
203 Ibid. p. 19.
204 Margoni (2013), p. 232.
205 Ibid. p. 232.
206 Ibid. p. 232.
207 P.S. Prods., Inc. v. Activision Blizzard, Inc., No. 4:13-cv-00342 (W.D. Ark. Feb. 21, 2014).
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plaintiff’s stun gun.208 Thus, the court reasoned that no reasonable person would

have confused the virtual with the real one. However, it is difficult to exclude

confusion completely, especially in the case when the digital image’s sole purpose

is to exactly replicate an existing design.209 For example, many of the pictures of

mobile phones in advertisements are, in fact, 3D-rendered pictures instead of

photographs of physical phones. Also, in films it is now difficult to distinguish what

has been added digitally and what is real.

On the other hand, according to EU design law, it is not about whether a person

would genuinely confuse a virtual object with the real one, but whether an informed

user gets a similar overall impression from the appearances of two designs.210 As

discussed above, the informed user in the context of a video game can be considered

as a person who uses games, software or digital designs often, pays relatively high

attention to them, and is familiar with different and past designs used in the

games.211 It is likely that such a user would not genuinely confuse the digital design

from the physical in a manner that they would not be able to differentiate between

them.212 The user may, however, very well get a similar overall impression from the

appearance of the designs. This is also suggested by EUIPO practice where a picture

of a confectioner in a book – a physical product – was seen to produce a similar

overall impression on an informed user as an animated icon – a digital item.213 The

EUIPO also rejected the holder’s argument that a different overall impression

inevitably results from the differences in the contexts in which the products in

question are used, one being for sweets and one for a mobile game.214 Given that the

different overall impression is considered similar to both individual character and

the scope of protection,215 physical as well as digital designs can produce a similar

overall impression on an informed user. Thus, a digital design can infringe a

physical design. A digital copy of a physical design literally differs from it only in

immaterial detail – by being digital.216

6 Limitations and Exceptions in Using Digital Designs

As has been stated above, using a protected physical design in a game, even for a

short while, can constitute an act of infringement. In fact, any digital use of any

protected design, whether registered or unregistered, could be potentially seen as

208 Ibid.
209 Malaguias (2016), p. 12; Elam (2016), p. 161.
210 CDR Art. 10.
211 See Sect. 4.2.1.
212 Nevertheless, it is already becoming difficult to distinguish what is made digitally from what is, for

example, a photograph of an actual product.
213 Case R 1948/2015-3, TeamLava, LLC v. King.com Limited, (1 December 2016) Decision of the Third

Board of Appeal, para. 51.
214 Ibid. para. 51.
215 Bently and Sherman (2014), p. 758.
216 CDR Art. 5(2).
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infringement. This creates a difficult situation for game creators who want to use

existing designs in their games, and so the situation can be seen as overly restrictive

from the viewpoint of artistic freedom. Of the limitations provided by the CDR, the

most suitable would be Art. 20(1)(c), which limits the rights conferred by CD in

respect of acts of reproduction for the purpose of making citations, provided that

such acts are compatible with fair trade practice and do not unduly prejudice the

normal exploitation of the design, and that mention is made of the source.

As mentioned above, in the German case, use of images of design (using

protected trains in a brochure to advertise a company’s services) was not seen as a

form of citation.217 This was because the use in the brochure was solely for

marketing purposes, and did not ‘‘serve any intellectual debate’’.218 However, in the

BigBen case, the CJEU interpreted the citation right more broadly.219 It found that

using images of design-protected products on a website in order to sell accessories

for those same products was reproduction that was covered by the design right.220

The court saw that citation happens when a third party lawfully sells goods indented

to be used with specific goods corresponding to the Community Design, and

reproduces the latter in order to explain or demonstrate the joint use of the goods it

sells.221 Such use was seen as acceptable by the court, because preventing an

undertaking from using images of existing products for the lawful sale of its own

products, in order to explain or demonstrate the joint use of the two categories of

products, could discourage innovation.222 However, this limitation needs to fulfil

three cumulative conditions: fair trade practice, the absence of undue prejudice to

the normal exploitation of the design on account of such acts, and a mention of the

source.223

It is unclear to what extent the citation limitation can be applied to digital games,

but it is definitely not applicable in every case. Using an existing design in a game

could be seen as analogous to placing a design in a movie. This most likely fulfils

the conditions of fair-trade practice and the use would not unduly prejudice the

normal exploitation of the design.224 How the source should be mentioned in films

or video games is, however, a bit unclear. At the same time, the citation right cannot

apply to designs made for video games, such as video game characters or icons, as

use in a digital context would at least prejudice the normal exploitation of the

design. It will be difficult to make this distinction as long as the normal ways of

exploitation of a design are expanding at the moment. A design can be made with

217 German Federal Supreme Court, April 7, 2011 – I ZR 56/09 – ICE, GRUR 2011, 1117; Bardhele

Pagenberg IP Report 2011 V, 28.
218 Ibid.; Stone (2016), p. 491.
219 Joined cases C-24/16 and 25/16, Nintendo v. BigBen, ECLI:EU:C:2017:724.
220 Ibid.
221 Ibid. para. 77.
222 Ibid. paras. 73 and 76.
223 Ibid.
224 If this is not the case, then every film which shows any protected design would potentially infringe on

the design right.
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both physical and digital use in mind. Some scholars see the scope of limitations as

too narrow for the new uses enabled by the technological development.225

While Art. 20 of the CDR gives an exhaustive list of limitations, the courts

might need to rely on the freedom of expression set by Art. 10 of the European

Convention on Human Rights. In the famous Plesner v. Louis Vuitton Malletier
case, Luis Vuitton had registered a design for a canvas pattern, which was then

used by the artist Nadia Plesner in her work titled ‘‘Simply Living’’.226 The

work showed an African child holding a handbag with the protected Louis

Vuitton canvas. The Court of the Hague found that such use was allowed, as

well as the use of the same drawing on a T-shirt.227 The court saw that the use

of the design did not serve a mere commercial purpose, and the intention was

not to free-ride on Louis Vuitton’s reputation in a commercial sense.228 Rather,

Plesner used Luis Vuitton’s reputation to pass her message of social criticism

and such a well-known company should accept critical use of their designs.229

The writer’s view is that video games can be considered as a form of art that

can contain messages of social criticism and, thus, the freedom of expression can

apply to them, as well. However, this is not applicable to all situations. For

example, including a famous design from another video game could be

considered just free-riding and serving mere commercial purposes. Also, proving

the critical use of a design can be difficult.

A partial solution for some of the problems discussed above could be aligning the

limitations and exceptions of the design right with copyright. EU copyright law

presents a broad list of exceptions and limitations that can give freedom to the

creators and users of digital designs, whereas many of these are not present in EU

design law. For example, Art. 5 of the InfoSoc Directive enables Member States to

offer a quotation right, which would enable the following: using digital designs for

the purposes of criticism or reviews; using digital design in public spaces; incidental

inclusion of a digital design in other works; using digital designs for the purpose of

advertising a public exhibition or sale of artistic works; and using a digital design

for the purpose of caricature, parody, or pastiche. While there are still limits to and

uncertainty about what exceptions and limitations are allowed in the digital

context,230 copyright still establishes some breathing space for digital designers.

Alignment would ease some of the problems created by the digitalization of designs

and the cumulation of copyright and design right.231 In addition, aligning would

prevent escaping specific limitations and exceptions in one system at the expense of

225 Kur (2019), p. 16–18.
226 District Court of the Hague, May 4, 2011, Nadia Plesner Joensen/Louis Vuitton Malletier SA, IER
2011/39.
227 Ibid.
228 Ibid. para. 4.8.
229 Ibid. para. 4.8.
230 For example, exceptions and limitations in the EU do not seem to allow Let’s Play videos, where a

player streams the playthrough of a game and his reaction but does not review or criticize the game.

However, most game companies allow this for the sake of publicity.
231 Kur (2019), p. 16–17; Derclaye (2020a), p. 16.

123

164 M. Antikainen



the other.232 For example, parody use of digital design in a video game could be

claimed as infringing due to the lack of exception, whereas in copyright this could

normally be seen as acceptable.

7 Conclusions

This paper has considered the legal status of digital designs from the perspective of

EU design law, specifically whether the protection is tied to the reproduction of

physical products, and whether the scope of this protection covers dimensional

conversion, such as using a 3D design in 2D form or vice versa. This problem was

tied to two diverging views in the EU on the scope of protection in design law. The

paper has argued that we have now reached a point where, under CJEU

jurisprudence and EUIPO practice, most of the open questions regarding the

protection of digital designs and dimensional conversion can be considered as

solved. Whether they are in 2D or 3D form, digital designs can be seen as products

and protected subject matter. Further, displaying a digital design in a digital game,

video or on a webpage, even for a short while, makes it public but can also be

enough to trigger URCD. Most importantly, the paper has shown that the CJEU has

now chosen ‘‘abstract’’ protection over ‘‘concrete’’, thus broadening the scope of

protection. The outcome of this is that design protection covers the digital use of

design, and that the digital use of physical design, whether in 2D or 3D form, can be

infringing. Only the act of digitalizing a physical object is not enough to produce a

different overall impression to an informed user. This emphasizes the importance of

exceptions and limitations in design law, and shows that more care should be put on

these in future considerations.
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A wave of disruptive technologies, in the form 
of technologies such as 3D printing technologies, 
3D modeling and scanning technologies, and AI 
technology, are changing the playing field for the 
creative industries, creators, and right holders. 
Underlying these technologies, there are two 
fundamental transformations, whose effects are 
important for the creative industry and the legal 
community– namely, the digitalization of physical 
objects and designs, and the digitalization of 
human creativity.

These two technological shifts are increasingly 
blurring the line between the physical and 
digital world. For the proper function of IP law, 
the law should be able to regulate both worlds. 
The problem is: How we can fit digital designs 
and digital creativity into our current regulative 
framework, which is still in some cases built on the 
assumption that creation is done by a human being 
using physical tools and that protected objects 
exist only in the physical world. This raises the 
question whether current intellectual property law 
in the EU, especially copyright and design law, 
can adequately regulate digital designs as well as 
properly incentivize and protect digital creativity.

To answer this question, the dissertation 
provides an in-depth analysis of some of the major 
challenges that the digitalization of design and 
design process creates, mainly within the European 
copyright and design law system. It does so by 

taking a legal dogmatic approach and analyzing 
the problem against the background of theories 
regarding law and technology and traditional 
justifications of IP law. The examination focuses 
on three specific technologies: 3D printing, AI 
technologies, and video games. The dissertation 
argues that, in most cases, EU copyright and design 
law are able to regulate digital designs and seem to 
be ready to deal with the challenges caused by the 
digitalization of design and creativity.

This dissertation makes several recommendations 
towards a more coherent and technologically 
neutral approach regarding digital designs and 
digital creativity in the context of EU copyright and 
design law. In many cases, digital designs depicting 
purely functional objects and AI generated works 
should not receive copyright protection due to the 
lack of originality. However, despite the normative 
arguments against giving protection, there is a 
possibility that the technological change in the 
form of digital designs and creativity will broaden 
the normal scope of copyright protection, making 
it overinclusive. The dissertation suggests that if 
protection is seen as necessary, it should be sought 
through other means than copyright protection, such 
as design protection. This avoids fundamentally 
changing and distorting the concept of originality 
and the purpose of copyright law to protect human 
creations.
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