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1. INTRODUCTION

1.1. Background

Recent increase in quality and quantity of works made with Artificial Intelligence (AI) has

sparked an ongoing debate on the availability of copyright protection for such works. The

human contribution used to produce these works does not seem to consistently correspond to

traditional ways of exercising human creativity and originality, creating a need to understand

the creative process better. Additionally, questions have been raised whether or not

AI-generated works that do not meet the requirements for copyright protection should be

protected by other means or simply left to the public domain.

The use of technology has for the most part appeared as merely a tool within the human

creative process. Digital assistance in 3D modeling, text, video and photo editing along with

other creative pursuits has been accepted as an integral part of the modern creative

profession. In the field of copyright law, this premise of technology existing largely apart

from the creative process has resulted in a straightforward legal analysis of questions like

authorship and originality. However, new technologies and methods that challenge the status1

quo of intellectual property rights have emerged throughout history, sometimes creating a

need for clarifications or modifications to the existing legal framework.2

Traditionally, creativity has been seen as inherently exclusive to human beings. Although

deep neural networks are still a relatively recent technology, ability to learn behaviours and

2 See Op den Kamp et al. (2019) on how novel technologies and objects have shaped the history of intellectual
property rights.

1 Alén-Savikko et al. (2018) p. 975.
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skills such as walking, developing advanced strategies for games and notably from a3 4

copyright perspective the ability to produce literature, music and artistic works of similar

quality to humans have challenged this paradigm. Generative Adversarial Network (GAN)

based AI algorithms have the capability to produce a brand-new Rembrandt painting as well5

as a classical portraiture artwork sold for $432,500 at Christie’s auction in New York. From6

an economic point of view, these works can often be made with significantly less effort and

as a result produced in greater quantities. Likewise, they have the potential to aid human

creativity by providing new ideas as well as enabling the artist easier use of complicated

techniques that would otherwise require extensive investments of time and other resources to

learn. The impact of this kind of augmented creativity to the creative field is yet to be fully

determined.7

Besides philosophical and economic implications, the question of whether the exercised

creativity is of human or artificial origin is equally important with regard to copyright law

where the concept of originality is a key consideration in determining the eligibility for

protection. Progressively more sophisticated AI models with the ability to independently

learn and improve their outputs have equally challenged the concept of authorship. Many

national as well as international intellectual property rights bodies such as the World

7 See Griebel et al. (2020).

6 See Christie's Auctions & Private Sales (2018). A Paris based collective called “Obvious” produced a painting
named “Portrait of Edmond Belamy” by using a Generative Adversarial Network developed by a third party.

5 See Yanisky-Ravid S. (2017).

4 See Baker et al. (2019). Playing a simple team-based game of hide-and-seek agents operated by AI algorithms
developed strategies and counter-strategies the programmers were not expecting. Emergent complexity such as
this suggests the ability to produce complex and intelligent behaviors from simple rules.

3 See Ha (2020). A robot learned to stand within ten minutes and walk within seven hours with minimal human
assistance.

2



Intellectual Property Organization (WIPO) and United States Patent and Trademark Office

(USPTO) have sought out public opinions and held discussions to address these challenges.8

Terms AI-generated and AI-assisted have surfaced to delineate the amount of original human

contribution, but so far lacking clear definitions present practical difficulties due to the

convoluted nature of various human inputs a work made with AI can potentially contain. This

paper will explore some of the legal implications of distinguishing between human and

machine creativity through the lens of international copyright law.

1.2. Research questions and methods

Before any issues regarding intellectual property rights and copyright can be assessed, the

need has been voiced to properly explore, understand and define AI as technological means

for creativity. Indeed, much of the discourse so far has been scarce on details about the9

creative process and nature of human involvement in using AI. Since generative AI can

consist of a wide range of different kinds of human inputs, it is necessary to consider the

potential implications the actual creative process presents on the availability of copyright

protection. While this paper does not aim at providing excessively detailed technical

explanations, it aims at describing and integrating the relevant technical aspects of

AI-involved creativity to legal examination more closely.

Reflecting the novel and thus far largely unregulated nature of the technology as well as the

need to understand the creative process from a legal perspective, this paper aims to answer

two questions:

9 Creative Commons(2020) p. 1. and WIPO (2020b) Vézina at 01:49:51. See also Denicola (2016) p. 270.
8 See WIPO (2020a), WIPO (2020b) and USPTO (2020).
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1) What original contributions do works involving the use of AI consist of and do they

meet the criteria for copyright eligibility and

2) Are there significant international differences for eligibility and how suitable is the

current system for protecting the works.

In particular, one of the main issues raised by WIPO was whether the law should define the

line between AI-generated and AI-assisted outputs and how much human input should be

considered material. As the line between these two categories is presumably drawn in large10

part by the extent of human originality that has been exercised in creating the work, exploring

the research questions should provide guidance to this question as well.

Method of study of this thesis will focus on legal dogmatic and de lege lata considerations,

aiming to interpret and clarify the substance of existing laws, but will also include

comparative law and some de lege ferenda analysis as the regulatory framework around the

subject is not yet particularly well established.

1.3. Structure and limitations

As the topic presents problems posed on the definition and interpretation of human originality

and how it relates to a possibility of artificial one, the foundations and justifications of

copyright protection are discussed in Chapter 2 to better understand the goals of why

protection is granted in the first place. Subsequently, the mechanisms and requirements of

how protection is afforded will be introduced.

In Chapter 3 the prevalent methods of creating works with AI are described to outline the

process that might otherwise seem too obscure and technical in nature to be taken properly

10 WIPO (2020a) p. 4, paragraph 15(1).
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into account. The main techniques that are used today to create artistic works with AI are

presented along with brief analysis of the concept of artificial creativity.

Chapter 4 discusses the relevant factors and applicability of copyright doctrines towards

creating works with AI, along with attempting to establish some guidelines for assessing how

AI-generated works could be eligible for protection. Special attention is given to comparisons

between AI-involved works and photography, since they share similarities in ways which

originality is exercised.

In Chapter 5 summary of the findings are presented as well as some further thoughts on the

suitability of the current intellectual property policies to successfully adapt to works made

with AI.

The assessment of contributions to originality will largely be examined from the software

user’s point of view. The numerous mechanisms how programming and the algorithm itself

affect the originality of the final works are not discussed in great detail. In order to keep the

focus on defining the required human originality for protection, questions of joint ownership

or who exactly the rights should be granted in these cases will neither be examined closely.

Interesting questions regarding how AI authored works could constitute free speech is

similarly not discussed, as it is not directly related to copyright doctrines, nor are details on11

how unfair competition regulation could be applied for protecting the works. Additionally,12

the sweat of the brow doctrine predominantly originating from the UK where protection is

afforded to works void of originality based on mere diligence required to produce them will

12 For example Rognstad (2018) p. 7 has raised a question whether in the case of creations made with AI falling
into the public domain national rules outside of copyright legislation such as unfair competition rules could be
evoked.

11 See Kaminski (2017) pp. 605–614. The relation between the first amendment of the U.S. constitution and AI
authored works.
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not be discussed as the concept is mostly rejected internationally in favor of sui generis

legislation where deemed appropriate.

Gervais has argued that the derivative right is at the very core of copyright theory. The

assessment of the extent a work can draw from existing ones has an impact on freedom of

speech as well as the market value of those works. Copyright of the works being used to13

train AI algorithms is an equally important issue with implications on international

competitiveness. However, this paper will focus on the outputs rather than inputs and

therefore an assumption is made that the outputs created by the algorithm are sufficiently

distanced from the inputs so as to not constitute copies. Accordingly, questions regarding

Text and Data Mining (TDM) exceptions relevant to the process of training an AI algorithm

as well as applicability of derivative rights are left unaddressed.14

Although text generation has made impressive developments in recent years, its use cases still

arguably remain more distinctly utilitarian, rather than creative. This paper will detail the

process prominently from the perspective of visual arts, and although comparisons of

originality between different types of works might in some cases hold limited relevance,

conclusions can be with some reservations carried to other types of works due to similarities

in the process of creating them.15

International comparisons are made from a predominantly EU point of view. Similarly, while

this paper aims to bring some clarity to the actual technical process of creating works with AI

and how it relates to the requirements of copyright protection, it will still focus on the broader

15 Transformer networks for example are capable of equally producing text as well as images.
14 More on infringing copyright during the training of the algorithm, see Vesala et al. (2019) pp. 102–104.

13 Gervais (2013) p. 785. From a theoretical perspective, the topic is particularly interesting with regard to
AI-involved works and as such would benefit from further research.
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aspects of the technology relevant to legal analysis rather than make an attempt of diving

deeply into technical details.

1.4. Terminology and definitions

WIPO has recognized the demand for agreed upon definitions in order to facilitate the

conversation on AI and intellectual property rights. This paper will follow along similar lines

of definitions as set out by WIPO in Revised Issues Paper on IP policy and AI. 16

Furthermore, due to the technical and complex nature of the subject it is important to properly

define the terminology being used. Particularly in the popular media different aspects of AI

are too often used interchangeably. In addition, the words used to describe the process seem17

to have a large effect on the public opinion for distributing credit for a given work. This is18

relevant even more so in the context of intellectual property rights as framing the issue in a

way that corresponds to reality is a necessary condition for just legal outcomes. The19

relevant technical terminology specific to AI along with an overview of the technology and

its capabilities will more closely be examined in Chapter 3.

Term work is the subject matter of copyright protection and refers to literary and artistic

works as defined in Article 2 of the Berne Convention. Artistic work is generally used to20

refer to a graphic work, photograph, painting or similar kind of visual work. Output refers to

inventions, works, designs and trademarks being generated from an AI algorithm. As this

20 Berne Convention for the Protection of Literary and Artistic Works (as amended on September 28, 1979).
19 WIPO (2020b) held a discussion on the subject in July 2020.

18 Epstein et al. (2020) p. 9. Difference in wording choices had an impact on whether or not AI was seen as a
mere tool or a creator by itself. In similar fashion Vézina et al. (2020): out of 383 respondents 68,6% thought
“AI-Generated” works should not receive copyright protection. “AI-Assisted” would likely receive a different
opinion, even if the terms lack a clear definition.

17 For an overview of issues on discourse around AI see “Elements of AI” MOOC, available at
https://course.elementsofai.com.

16 WIPO (2020a) p. 3.
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paper is concerned about copyright, it will mostly be used to refer to a work made with an AI

algorithm.

Terms AI-generated and AI-assisted are used by WIPO and others to make a distinction

between works that could be seen as having very little human contribution and works where

AI is being merely used as a tool. AI-generated (or “generated autonomously by AI”) is

defined by WIPO as AI generating “outputs without human intervention” while being able to

“change its behavior during operation to respond to unanticipated information and events.”21

AI-assisted on the other hand points to outputs that are generated with “material human

intervention and/or direction.” At first glance this seems like a straightforward categorization,

however it can be problematic for causing a false impression on the existence of a type of AI

that has independently evolved to generate works on its own without human input,

programming or training data behind it. In reality, even with clear definitions practical

categorization between AI-generated and AI-assisted works will in some cases be difficult to

make. From a copyright point of view this question does however seem indeed to be a

relevant one and as such this paper will attempt to explore the dynamic in more detail.

As the terms AI-assisted and AI-generated imply a potentially different treatment in terms of

allocation of credit, human originality and thereafter possibly the availability of copyright

protection, for the purposes of this paper works that have been more generally made using a

computer program that is entirely or partly based on an AI algorithm will be referred to as

AI-involved.22

22 More on the effect of language on perception of credit for AI-involved works, see Epstein (2020).
21 WIPO (2020a) p. 4.
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2. PRINCIPLES OF COPYRIGHT PROTECTION

2.1. International copyright framework

The need for obtaining an exclusive right for copying appeared initially following the

invention of the printing press. The first modern copyright legislation, Statute of Anne was

adopted in the UK in 1710. At first protection was offered for authors of literary works but

was gradually extended to include other types of works. Similar efforts to establish copyright

legislation followed in the US, France and Germany in the late 18th and early 19th century.

Traditionally, copyright protection has been founded on the principle of territoriality whereby

national laws govern the protection afforded to their citizens. Early on, this resulted in an

unsustainable situation where authors only received protection in their home country but not

abroad. At first, this was remedied by adopting large amounts of bilateral agreements with

varying terms. Recognizing the inherent long-term difficulties of this approach, a multilateral

solution was agreed upon in 1886 when ten states signed the Berne Convention. As of 2021,23

it consists of 179 signed parties and was last revised in Paris in 1971. The core principles are

based on treatment of foreign nationals of other signed parties equally to one's own, setting

extensive minimum standards for protection as well as prohibition for eligibility for

protection being contingent on formalities.24

Today, major parts of the Berne Convention are enforced by the World Trade Organization

(WTO) towards its members through the Trade-Related Aspects of Intellectual Property

Rights (TRIPS) agreement from 1994, obliging them to comply with Articles 1 through 21.25

25 With the exception of Article 6bis, defining the moral rights of the author.
24 Berne Convention does allow fixation as a requirement, which is implemented e.g. in the US.
23 Berne Convention for the Protection of Literary and Artistic Works, 1886.
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TRIPS Article 13 additionally defines the limits for national exceptions for copyright

protection, the so-called three-step test where members “shall confine limitations or

exceptions to exclusive rights to certain special cases which do not conflict with a normal

exploitation of the work and do not unreasonably prejudice the legitimate interests of the

right holder.”26

Within the EU, partial harmonization of copyright regulation has been enacted by means of

directives such as the InfoSoc directive and the Term directive along with a variety of27 28

directives providing sui generis legislation for subject matter that would not otherwise fit

well to existing doctrines, such as ones afforded to computer programs, databases and29 30

photographs. These rights along with others provided for non-authors such as performers,31

producers and more recently press publishers are often referred to as related rights or32

neighbouring rights. The InfoSoc directive in particular attempted to harmonize the basic

economic rights such as rights of reproduction, communication to the public and distribution

in a way that would take the digital environment of the internet into consideration.33

Additionally, the Court of Justice of the European Union (CJEU) has taken for itself a strong

role in harmonization by providing precedents on interpreting the directives and statutes. This

33 Rosati (2013) p. 19.

32 Directive (EU) 2019/790 of the European Parliament and of the Council of 17 April 2019 on copyright and
related rights in the Digital Single Market and amending Directives 96/9/EC and 2001/29/EC, Article 15.

31 The Term directive includes an optional related right for photographs that do not meet requirements of full
copyright protection.

30 Directive 96/9/EC of the European Parliament and of the Council of 11 March 1996 on the legal protection of
databases.

29 Directive 2009/24/EC of the European Parliament and of the Council of 23 April 2009 on the legal protection
of computer programs (Codified version).

28 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.

27 Directive 2001/29/EC of the European Parliament and of the Council of 22 May 2001 on the harmonisation of
certain aspects of copyright and related rights in the information society.

26 The three-step test can also be found with more or less similar wordings in other treaties, including the Berne
Convention.
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increasing volume of preliminary rulings has received a mixed reception and resulted in

EU-wide interpretations for concepts such as originality required for copyright protection.

With constantly evolving subject matter, the copyright system has had to adapt itself multiple

times in the past to clarify ways in which new types of works, distribution and reproduction

methods fall within the scope of protection. This adaptation has often been delegated to the34

judicial system by means of interpreting the existing doctrines, yet has also in some cases35

been addressed by means of new legislative efforts.

2.2. Justifications for protection

In order to understand why protection is provided for artistic works and how the principles

apply to works made using AI, it is necessary to first briefly investigate the main

justifications and reasonings on which the copyright system is established.

There are two traditional approaches of justifying copyright protection, first one focused on

protecting the creator and the second one on protecting the investment. The author’s rights

tradition, originating from civil law countries and based on the theories of Kant and Hegel36

emphasizes the need to protect the author’s person and is based on the idea that a work

reflects the personality and creativity of the author and as such protection should be a natural

right of the author.37

37 Author’s rights as human and cultural rights, see e.g. Gervais (2019) p. 30 and Geiger (2019) p. 18.
36 Droit d’auteur in France and Urheberrecht in Germany.

35 For example, Burrow-Giles Lithographic Co. v. Sarony in 1884, White-Smith Music Publishing Co. v. Apollo
Co. Player Piano in 1908 and more recently A&M Records, Inc. v. Napster, Inc. in 2001 and Stichting Brein v.
Ziggo in 2015.

34 Jones (2017) p. 137 argues that the theory of technological exceptionalism, where technology drives legal
change has historically been more contextual, political and culturally constructed without substance to
necessitate legal change.
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The anglo-american copyright tradition, originating from common law countries on the38

other hand bases protection upon more incentive oriented utilitarian theories where the

foundation of the work is the economic value for the public. Copyright then is viewed more

as an economic tool to reward creativity and protect the interests of investors. While on

principle these two traditions have distinctly different backgrounds, extensive minimum

requirements set out by the Berne Convention as well as similarities in economic, political

and social structures have led the two approaches to a path of convergence.39

Whereas copyright protects the author and economic value of investments, it bears to

remember that a law is not an end by itself, but rather should derive its legitimacy by

fulfilling a function of common good. The social function of intellectual property rights is to

ensure moderation and balance in the conception and implementation of the granted rights.40

The Article 52(1) of the Charter of Fundamental rights of the European Union details that

“Subject to the principle of proportionality, limitations may be made only if they are

necessary and genuinely meet objectives of general interest recognised by the Union or the

need to protect the rights and freedoms of others”. Similarly the Article 1, section 8, clause 8

of the US Constitution lays out that "Congress shall have the power[…] to promote the

progress of science and useful arts, by securing, for a limited time, to authors and inventors

the exclusive right to their respective writings and discoveries." From this perspective the

society can be seen as granting authors an exclusive right to their works in exchange for

promoting cultural, economic, technological and social progress as well as enriching the

public by making the works available.41

41 Geiger (2013) pp. 11–12.
40 Geiger (2013) pp. 4–5
39 Rosati (2013) p. 70.
38 Such as the US, the UK and Australia.
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2.3. Scope and requirements of protection

2.3.1. Subject matter and rights granted

The copyright system grants the author a set of exclusive rights to the work. The granted

rights can be divided into moral and economic rights. Moral rights aim to protect the personal

interests and reputation of the author, such as the right to paternity and the right to integrity.42

Moral rights are not harmonized and can differ between jurisdictions; they are not usually

transferable but can often be waived partially or in their entirety and, in contrast to economic

rights, they are often perpetual. Economic rights on the other hand provide material

protection, enabling the authors to be remunerated for the use of their works. These rights can

be such as the right to reproduce, translate, make alterations, distribute, rent, communicate

and perform to the public.

The subject matter of copyright protection is defined as a work. The Berne Convention

provides a rather extensive list of what is referred to as a work along with a general addition43

that the expression of “every production in the literary, scientific and artistic domain,

whatever may be the mode or form of its expression” will be granted protection. Similar44

definitions for protected subject matter are found implemented within national copyright

44 For example, source code is generally regarded and protected equally as a “literary work”. Countries such as
Australia, Germany and the UK expressly include the definition of computer programs as such.

43 Article 2.1 of the Berne Convention states “The expression “literary and artistic works” shall include every
production in the literary, scientific and artistic domain, whatever may be the mode or form of its expression,
such as books, pamphlets and other writings; lectures, addresses, sermons and other works of the same nature;
dramatic or dramatico-musical works; choreographic works and entertainments in dumb show; musical
compositions with or without words; cinematographic works to which are assimilated works expressed by a
process analogous to cinematography; works of drawing, painting, architecture, sculpture, engraving and
lithography; photographic works to which are assimilated works expressed by a process analogous to
photography; works of applied art; illustrations, maps, plans, sketches and three-dimensional works relative to
geography, topography, architecture or science.”

42 The Article 6bis of the Berne Convention provides the author the “right to claim authorship of the work and to
object to any distortion, mutilation or other modification of, or other derogatory action in relation to, the said
work, which would be prejudicial to his honor or reputation.”
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statutes of the countries within the EU. The §102 (a) of the US Copyright Act provides

protection for a similar list of subject matter with the additional requirement of fixation where

original works of authorship must be “fixed in any tangible medium of expression now

known or later developed, from which they can be perceived, reproduced, or otherwise

communicated, either directly or with the aid of a machine or device.”

An important distinction is to note that in contrast to patents, copyright does not protect ideas

but rather the expression of an idea. US Copyright Act §102 (b) expresses this concept in a

following manner:

In no case does copyright protection for an original work of authorship extend to any

idea, procedure, process, system, method of operation, concept, principle, or

discovery, regardless of the form in which it is described, explained, illustrated, or

embodied in such work.45

Additionally, the Berne Convention Article 5(2) prohibits the eligibility for protection being

contingent on any formalities. As a result, and in contrast to the protection of other forms of

intellectual property, no registration is generally required for a work to be eligible for

copyright protection.46

In the field of visual arts it is common that the value of an artwork might significantly

increase after the artist gains more recognition. In order to protect the financial interests of

the artist in these situations, further protection has in some jurisdictions been traditionally

deemed appropriate in form of a so-called Droit de suite or resale right. Within the term of

46 In the US the exclusive right to reproduce, sell and perform is established without registration. However, full
protection is available only by registering the work. A registration is required to bring a suit for copyright
infringement as well as eligibility to statutory damages of up to $150,000 per infringed work.

45 The idea-expression dichotomy originates in the US from 1879 case Baker v. Selden, 101 U.S. 99 where the
relationship between patents and copyrights were discussed by the court in detail.
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protection, the right provides the artists or their heirs a generally percentage based royalty for

all subsequent sales of their works. In the EU, the Resale Rights Directive mandates an47

unified framework for the doctrine, while elsewhere such as in the US justifications remain

more controversial.

2.3.1. Authorship and assumption of a human author

Perhaps not surprisingly, the copyright system assumes the presence of a human author for

the works to be afforded protection. In the EU, Advocate General Trstenjak clarified this

principle in his opinion in Painer by noting that “According to the first sentence of Article 6

of Directive 93/98 and of Directive 2006/116, only human creations are therefore protected,

which can also include those for which the person employs a technical aid, such as a camera.”

48

The principle is equally evident in the language used throughout the various legislative

frameworks. Article 1 of the Berne Convention defines the scope of the protection to cover

the rights of authors in their literary and artistic works. Article 2(6) specifies that the

protection shall operate for the benefit of the author in conjunction with Article 6bis(2)

detailing moral rights to be maintained for the life of the author and at least until the expiry of

the economic rights after his death. The term of protection defined in the Berne Convention

as well as the Term directive in the EU consists of similarly the life of the author and for 70

years after his death. Furthermore, in the EU various other formulations such as the InfoSoc

Article 3 detailing right of communication to the public provide “authors with the exclusive

48 C-145/10, Eva-Maria Painer v Standard VerlagsGmbH and Others. Opinion of Advocate General Trstenjak
delivered on 12 April 2011, paragraph 121.

47 Directive 2001/84/EC of the European Parliament and of the Council of 27 September 2001 on the resale right
for the benefit of the author of an original work of art.
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right”. While it’s clear that a human author is the starting point for copyright protection,

neither the Berne Convention nor EU copyright law go in further detail to define the term.

Requirement of a human author in the U.S. is based upon In re trade-mark cases from 187949

where the Supreme Court defined the term “writings” to require originality in the sense of

being “the fruits of intellectual labor” and “founded in the creative powers of the mind”. The

Compendium of U.S. Copyright Office § 306 further cites Burrow-Giles Lithographic Co. v.

Sarony as a reference, where the question was distinctively asked whether a human author

can still be recognized when a technical medium such as a camera is being used while

creating a work. The case will be examined more closely in Chapter 4.3., where similarities

in the creative processes between AI-involved works and photography are explored. These

cases in part have shaped the US copyright system to reward originality instead of effort or

hard work alone.50

In Australia, section 32 of the Copyright Act 1968 requires a “qualified person” to be the

author of a work and defines it as an Australian citizen or a person resident in Australia.

China has similar language in Article 11 of the Copyright Law of the People's Republic of

China where it is laid out that “copyright in a work shall belong to its author. The author of a

work is the citizen who has created the work.”

From a theoretical perspective it could be argued that as the common law tradition is less

involved with protecting the person of the author than the author’s rights tradition, it might be

more receptive to the idea of non-human authors. However, as the two traditions largely share

the requirement of human authorial involvement, the relevant hurdle for AI-involved works

50 See Dickenson et al. (2017) p. 2. In particular, Feist Publications, Inc., v. Rural Telephone Service Co., 499
U.S. 340, 347 (1991) rejecting the sweat of the brow doctrine.

49 In re Trade-Mark Cases , 100 U.S . 82 , 94 (1879).
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arguably becomes the assessment of sufficient originality where instead some international

differences can better be recognized.51

2.3.2. Threshold of originality

In addition to having a human author, the requirement of a work being considered original is

an essential condition for being eligible for protection. An important distinction is to be52

made between originality and artistic merit, which in contrast has largely been regarded as

irrelevant from a copyright perspective. This principle was laid out in the US as early as 1903

in the case Bleistein v. Donaldson Lithographing Company where the court held that “It53

would be a dangerous undertaking for persons trained only to the law to constitute themselves

final judges of the worth of pictorial illustrations, outside of the narrowest and most obvious

limits.” In similar fashion and opposed to patent protection, novelty of the work is not a

requirement for obtaining protection by means of copyright.

The standard of originality in the EU has been harmonized to a large extent. While legislative

harmonization of the standard has been provided through directives only for computer

programs, databases and photographs, the CJEU has contributed a number of rulings54

detailing an equal criteria of assessing originality for other types of works. The Infopaq

decision effectively set out a horizontal standard of protection for most works within the

scope of InfoSoc directive to encompass subject matter which is original in the sense that it is

54 Accordingly, originality requirement of being “author’s own intellectual creation” can be found from Article
1(3) of Directive 2009/24/EC, Article 3(1) of Directive 96/9/EC and Article 6 of Directive 2006/116/EC.

53 Bleistein v. Donaldson Lithographing Company, 188 U.S. 239 (1903).

52 Feist Publications, Inc., v. Rural Telephone Service Co. describes originality as the “bedrock principle of
copyright”.

51 See Guadamuz (2016). For instance, the U.S. Copyright Office specifically precludes photographs taken by an
animal to be registered while in the EU this might not be as relevant if the work otherwise reflects the
personality of the author.
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its author’s own intellectual creation. Infopaq International A/S sent clients short, eleven

word long snippets of newspaper articles derived using a scanner and OCR software, while

the plaintiff considered this an infringement on their rights of reproduction. Whilst judging

that the process of gathering and sending the material to clients was not merely transient use

of copyrighted material, the court also recognized that a combination of eleven words could

be considered original if “the elements thus reproduced are the expression of the intellectual

creation of their author.”55

Further developing the doctrine, in Football Association Premier League it was held that

whilst being strictly bound by a set of rules, a game of football cannot be considered original

so as to receive copyright protection. The court detailed this concept further by explaining56

that for a work to be original it must be possible to exercise creative freedom. Similar

restriction was imposed to protection of databases in Football Dataco and Others in which

the originality standard was not satisfied while setting up a database was dictated by

“technical considerations, rules or constraints which leave no room for creative freedom.”57

Graphical user interfaces were given comparable assessment in Bezpečnostní softwarová

asociace, noting that components of a graphical user interface did not permit the author to

express creativity in an original manner. 58

Furthermore, in Painer a portrait photograph was deemed original as the author stamped his

personal touch to the work by making arrangements and controlling the various elements of

the photograph by making free and creative choices. As a contrast, the landmark US case59

59 Eva-Maria Painer v Standard VerlagsGmbH and Others, C-145/10, paragraphs 87–89, 92.
58 Bezpečnostní softwarová asociace - Svaz softwarové ochrany v Ministerstvo kultury, C-393/09, paragraph 50.
57 Football Dataco Ltd and Others v Yahoo! UK Ltd and Others, Case C-604/10, paragraph 39.

56 Football Association Premier League Ltd and Others v QC Leisure and Others (C-403/08) and Karen Murphy
v Media Protection Services Ltd, C-429/08, paragraph 98.

55 Infopaq International A/S v Danske Dagblades Forening, C-5/08, paragraph 37.
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from 1884 Burrow-Giles Lithographic Co. v Sarony deemed similarly the arrangements made

by Sarony for a photograph to be eligible for protection insofar as they are “representatives of

original intellectual conceptions of the author.”60

More recently, CJEU summarized the threshold of originality in the EU in Funke Medien,

indicating the requirement for the author to

make free and creative choices capable of conveying to the reader the originality of

the subject matter at issue, the originality of which arises from the choice, sequence

and combination of the words by which the author expressed his or her creativity in

an original manner and achieved a result which is an intellectual creation [...]61

Historically in the US, the requirement of originality for copyright protection has not been a

particularly difficult bar to meet. The threshold of originality is often quoted to derive from

Feist Publications, Inc., v. Rural Telephone Service Co., where the Supreme Court ruled that

a work must be independently created by the author and must possess at least some minimal

degree of creativity, drawing a line for required originality to simple mechanically produced

listings such as telephone directories. Similar threshold can be found in Baltimore Orioles v.62

MLB Players Association where the court considered a work to be original if it “embodies

some modest amount of intellectual labor”, as well as Alfred Bell v. Catalda Fine Arts63

requiring the author to contribute “something more than a "merely trivial" variation,

63 Baltimore Orioles, Inc., et al., Plaintiffs-appellees, v. Major League Baseball Players Association, a Labor
organization and an Unincorporated Association consisting of the Major League Baseball players,
Defendant-appellant, U.S. Court of Appeals for the Seventh Circuit - 805 F.2d 663 (7th Cir. 1986).

62 Feist Publications, Inc., v. Rural Telephone Service Co., 499 U.S. 340, 345 (1991). Similarly in Australia,
Telstra Corporation Limited v Phone Directories and IceTV Pty Limited v Nine Network Australia Pty Limited
where a TV-schedule was not seen to possess required amounts of originality.

61 Funke Medien NRW GmbH v Bundesrepublik Deutschland, C-469/17, paragraph 23.
60 Burrow-Giles Lithographic Co. v. Sarony, 111, U.S. 53 (1884).
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something recognizably ‘his own.’” A related concept of using creativity in the act of64

combining separately unprotectable elements was discussed in the case Satava v. Lowry65

where the US Court of Appeals noted that a combination of unprotectable elements is eligible

for copyright protection “only if those elements are numerous enough and their selection and

arrangement original enough.”

Comparable standard can be found from the UK where the traditional test cited for originality

is based on the case University of London Press. The judgment opined that a work is66

original when it is not copied from another work and shows a certain amount of skill, labour

or judgment. Later case law in the UK has confirmed this criteria of considering a work to be

original when a sufficient, above minimal degree of such skill, labour or judgment is to be

found. While the UK standard for originality is widely seen as an equivalent to the EU67

harmonized concept of being the author's own intellectual creation, it is arguably a somewhat

lower threshold in comparison.68

The sweat of the brow doctrine originating predominantly from the UK of omitting the

requirements of originality in favor of pure effort lacks wider applicability and adoption,

particularly with the US rejecting the doctrine in Feist v. Rural. In the opinion for Football

Dataco and Others, Advocate General Mengozzi likewise confirmed that in the EU for a

68 Dickenson et al. (2017) p. 3.
67 Rosati (2013) p. 89.
66 University of London Press Ltd v University Tutorial Press, Ltd. 1916, 2 Ch 601.
65 Satava v. Lowry - 323 F.3d 805 (9th Cir. 2003)

64 Alfred Bell & Co. Ltd. v. Catalda Fine Arts, Inc. et al, 191 F.2d 99 (2d Cir. 1951). Regarding the quality of the
contribution, the court added that “No matter how poor artistically the "author's" addition, it is enough if it be
his own.“
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work to be afforded copyright protection it must be “characterised by a ‘creative’ aspect, and

it is not sufficient that the creation of the database required labour and skill.”69

69 Opinion of Advocate General Mengozzi, delivered on 15 December 2011(1), Case C‑604/10, Football Dataco
Ltd, paragraph 35. See also Funke Medien C-469/17, paragraph 23 “[...]the mere intellectual effort and skill of
creating those reports are not relevant [...]”

21



3. ARTIFICIAL INTELLIGENCE AND CREATIVITY

3.1. Defining artificial intelligence

There is no one agreed definition of artificial intelligence. A common definition, attributed to

the director of engineering at Google, Ray Kurzweil from 1990 defines AI as “the science of

making computers do things that require intelligence when done by humans.” Boden follows

in equal fashion by describing AI as seeking to “make computers do the sorts of things minds

can do.” WIPO has adopted a similar view by defining the term as “discipline of computer70

science that is aimed at developing machines and systems that can carry out tasks considered

to require human intelligence, with limited or no human intervention.” More contemporary71

technical perspective views AI as artificial agents that can perform intelligent actions.72

Although AI is capable of higher degree of autonomy than traditional algorithms, a common

misconception is to liken AI to human intelligence, capable of acting and learning in isolation

as an independent agent. This concept stems particularly from popular culture where it is

often adopted to create provocative coverage for the technology, but has likewise been used

to generate intrigue towards AI-involved art works.73

The form of AI, commonly referred to as Artificial general intelligence or AGI for short, that

has the capability to independently learn and understand a wide variety of behaviours and

tasks as a human would, remains a concept generally accepted as being decades away from

the current state of the art technology. Contemporary applications of AI can instead be74

74 See Azulay (2019). 24% of AI expert survey participants predicted AGI to be reached between years
2036–2060, 21% considering it might not be possible at all.

73 See Chapter 3.2.
72 For more discussion on the definition of Artificial Intelligence see Poole (1998) and Russell (2003).
71 WIPO (2020a) p. 3.
70 Boden (2018) p. 1.
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considered as belonging to a category described as Narrow AI, capable of performing a

limited and defined task for which they were trained for. WIPO equally makes clear that the

current challenges facing intellectual property rights refer to this type of AI.75

An important practical implication of AI algorithms is the greater autonomy compared to

traditional algorithms. Whilst being able to learn and improve from vast amounts of data, the

output of an AI algorithm will in effect be more than just copying or rearranging the input

data in a predictable way. In order to understand the potential legal consequences of using AI

in a creative process, it is important to understand what the technology is capable of and what

its limits are.

Artificial neural networks (ANN) are broadly based on human neurons. The ANN tries to

mimic the basic principle of how a human brain works where neurons are connected to each

other with varying amounts of strength by assigning each artificial neuron a weight, and then

learning to produce a given output by adjusting the values of these weights. The artificial76

neurons can then be organized in layers where the algorithm processes the input through a

multitude of hidden layers in order to generate the output. Latest research has reported77

similar multimodality in artificial neurons as observed in humans, responding to the same

subject from different sources such as photographs, drawings, and images.78

Machine learning (ML) on the other hand is a subset of AI, responsible for most of the

applications used today. It studies ways of providing computers the ability to learn from large

78 See Goh et al. (2021). “Some of the neurons we found seem strikingly similar to those described in
neuroscience.”

77 More on the architecture of ANNs, see Nielsen (2015), Chapter 1.

76 The output may be for example a realistic picture of a cat, text sentence, chess move or perhaps a
protein-folding solution.

75 WIPO (2020a) p. 4. Perhaps in the future possibilities of joint authorships between humans and AI systems
become a relevant consideration?
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amounts of data without being explicitly programmed. It is commonly categorized into79

three different types: supervised, unsupervised and reinforcement learning algorithms. In

supervised learning, the input dataset is tagged with information on what is being

represented, effectively explicitly telling the algorithm how to interpret the data and what it80

is expected to do. Unsupervised learning on the other hand does not include these instructions

and the algorithm learns the useful properties of the structure of the dataset by itself.

Reinforcement learning algorithms step away from a fixed dataset by interacting with the

environment and creating a continuous feedback loop. Deep learning refers to a subset of81

machine learning that uses multiple layers of neural networks.

Finally, Generative AI employs deep learning in order to generate novel outputs from training

data. The method to achieve this in visual arts is usually based on Generative Adversarial

Networks or a similar process of having two algorithms compete against each other, an82

arrangement that can be seen as framing an unsupervised learning problem of the generator as

a supervised learning problem.83

Current text generation algorithms on the other hand are commonly based on Transformer

Networks. These networks have recently been extended to generate visual outputs based on84

equally simple text prompts. A closer look at these techniques will be taken in Chapter 3.3.85

85 See Ramesh et al. (2021).
84 See Vaswani et al. (2017).
83 See Brownlee (2019).

82 Generative Adversarial Networks were first invented and described by Goodfellow (2014). Since then they
have been applied to a wide variety of different purposes from “deep fakes” to music, paintings and literature.
We take a closer look at the technology in chapter 3.

81 Goodfellow (2016) pp. 97, 103–104.

80 See Goyal et al. (2021). Facebook recently trained a self-supervised model from 1 billion random Instagram
images, claiming significant advances for Computer Vision applications by omitting the requirement of curating
the inputs manually.

79 Definition by Arthur Samuel in “Some Studies in Machine Learning Using the Game of Checkers,” IBM
Journal of Research and Development, 1959.
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3.2. Artificial and human creativity

Boden defines creativity as the ability to produce ideas or artefacts that are new, surprising

and valuable. Creativity is commonly seen as one of the foundational attributes of what86

makes us inherently human. Regardless, the introduction of artistic and literary works made

with AI that are often indistinguishable from ones made by humans has made reassessing of

this traditional paradigm necessary. Miller argues that eventually machines might not only87

match human creativity but exceed it in ways we currently cannot even imagine. An88

opposing view holds that no matter how convincing the resulting works are, machines can

never really be creative. Any credit for creativity could therefore always be traced back to89

human contributions, perhaps seen as a similar kind of system that “can’t be fully controlled”

as was Jackson Pollock’s method of drip painting. Nonetheless, from an economic point of90

view, contemporary AI algorithms arguably already have the capacity to produce artworks

that at least appear creative in a comparable fashion as to what could be expected from a

human author.91

Boden suggests there are three main recognizable types of creativity. Combinational

creativity combines familiar ideas in unfamiliar ways, exploratory creativity involves

exploring the limits of a particular style while transformational creativity alters or goes

91 See Elgammal et al. (2015) attempting to quantify the amount of expressed creativity in paintings.
90 See Pepi (2019).
89 Boden (2004) p. 7.
88 See Miller (2019) Chapter 47.

87 Elgammal et al. (2017) p. 17. Viewers evaluating images generated by “Creative Adversarial Network” AI
algorithm called “AICAN” thought they were produced by a human artist 75% of the time, while a traditional
GAN algorithm achieved 65%. An effort of exploring works by AI artists, tools and philosophical questions can
be found at https://aiartists.org/.

86 Boden (2018) p. 59.
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beyond these limits to generate novel structures. Boden further argues that all of these three

types of creativity can be recognized in AI, often in comparable fashion to human creativity.92

Computer software that exhibits behaviours that would be deemed creative if done by

humans is the basis for a field of study called computational creativity. It is defined as the93

“philosophy, science and engineering of computational systems which, by taking on

particular responsibilities, exhibit behaviours that unbiased observers would deem to be

creative”, and has been described as a multidisciplinary effort combining research from the94

fields of AI, cognitive psychology, philosophy and arts.95

The research seeks to provide applications of creating art by simulating or replicating

creativity using a computer in order to achieve human level creativity, understand human

creativity from an algorithmic point of view and design programs that can enhance human

creativity without necessarily being creative themselves. Aside from advancing the

democratization of creativity by means of assisting and augmenting human creativity,

computational creativity also explores how AI could be seen as a creative entity on its own.96

The concept of artificial creativity certainly seems intriguing. Humans have a tendency to

anthropomorphize animals and objects that exhibit even a modest amount of humanlike

behaviour, a bias which appears to equally extend to machines. In addition to fueling97

notions of AI as an independent agent, this dynamic notably also has the potential to

97 See Cade (2020). “That is part of what is happening with GPT-3. Because it can generate convincing tweets,
blog posts and computer code, we read humanity into this digital system — and pay less attention to its limits.”

96 de Mántaras (2017) pp. 103–104. “[..] creativity is not some mystical gift that is beyond scientific study but
rather something that can be investigated, simulated, and harnessed for the good of the society.”

95 For more on the topic, see https://computationalcreativity.net/.
94 Colton et al. (2012) p. 21.
93 de Mántaras (2017) p. 103.

92 Boden (2018) pp. 60–61 and Yaniski-Ravid (2017) pp. 679–681 arguing AI systems being capable of creating
outputs independently and autonomously, listing 10 features of AI supporting the viewpoint. Additionally, see
Ihalainen (2018).
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unjustifiably depreciate the relative role of human creative contributions. On the other hand,

characterization of providing agency for AI systems has been used to create publicity and

monetary value for AI-involved artworks as well as to portray them as belonging to a

completely new genre of works.

Christie's described the Portrait of Edmond de Belamy, a printed and framed portrait that was

made with a GAN algorithm that sold for $432,500 as being “not the product of a human98

mind. It was created by an artificial intelligence, an algorithm defined by that algebraic

formula with its many parentheses.[...] signalling the arrival of AI art on the world auction

stage.” One of the members of the collective Obvious who sold the painting described their

role in authoring the work in equal terms: "If the artist is the one that creates the image, then

that would be the machine. If the artist is the one that holds the vision and wants to share the

message, then that would be us."99

An unique challenge in assessing the merits of AI is the notion that due to the complex and

convoluted nature of the algorithm, it might prove difficult or impossible to ascertain how

exactly it has ended up with a particular output. This problem is commonly referred to as

black box AI. The concept of programs producing outputs their programmers haven’t

predicted has also been termed as “emergence”. du Sautoy has proposed the level of100

emergence as suitable means to determine whether a work made with AI has sufficiently

100 Johnson (2001) p. 18 defines emergence as the movement from low-level rules to higher-level sophistication,
while Calo (2015) p. 538 sees it as a system that does more than merely repeat instructions but adapt to
circumstance.

99 See Christie's Auctions & Private Sales (2018); Epstein (2020) p. 3, providing more examples as well as
Vincent (2018a), discussing the controversial role of Obvious in the creation of the work. The creator of the
freely available GAN algorithm used to create the work, Robbie Barrat describes Obvious approaching him
asking to use a “component” of his code and how afterwards they “almost immediately started producing work
identical to the outputs of the pre-trained portrait and landscape networks.”

98 Notably, another painting from the same series “La Baronne de Belamy” sold a year later at Sotheby’s for
“only” $25,000.
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disconnected from its human author, in essence seeking to find out whether or not the author

can explain how the final output of the program has been created.101

Regardless of philosophical discussion on how artificial creativity compares to human

creativity, it seems clear that application of AI in the creative field has the potential to

fundamentally alter the notion of what the creative profession is considered to be, potentially

moving towards kind of augmented creativity, where particularly the technical proficiency102

needed for achieving desired results is greatly diminished.

On the other hand, in a survey the majority of creative professionals did not see AI replacing

their work but rather supplementing it. The promise of AI-assisted creativity to lower the skill

level needed to create various types of works seemed to hold true among them. The most

promising use of AI at this moment was thought to be the alleviation of drudgery and

repetitive operations. Furthermore, most believed that creative possibilities have increased

over the past few years and while it was thought that great work doesn’t happen when things

are made easy, many were interested in doing more technically involved kinds of artwork

such as 3D and motion graphics should they be easier to execute. Over 60% did however feel

that developments in AI will impact the way they work quite a lot or extremely, while at the

same time holding a strong view that creativity is in essence a profoundly human and social

endeavor.103

Interesting contrast from an economic and legal perspective to this positively perceived

growth in creative possibilities was the relatively widespread fear that AI will lead to a new

103 Pfeiffer (2018) pp. 2–4, 14, 17, 22. A clear preference can be seen in attitudes towards using AI as a creative
assistant rather than something that could altogether replace human creativity. This demarcation can be seen as
similar to assessing originality for copyright protection.

102 See e.g. Griebel (2020).
101 du Sautoy (2019) pp. 6–15.
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level of homogenized, machine-driven mediocrity in visual production. If AI enables almost

anyone to produce good-looking results, human creative skills that are valued through the

principle of scarcity might be devalued. With the arrival of sophisticated text-to-image104

software in 2021 such as OpenAI’s DALL·E, capable of generating convincing visual105

images of a wide range of subjects from simple text phrases, this concern might indeed not be

without merit. However, at the same time it was noted that Japanese creatives expressed a

more open attitude towards AI, seeing the developments as the way of the future and less as

an impediment on their own creativity.106

3.3. The creative process using artificial intelligence

3.3.1. Use of technology in creativity

In 1884 when Sarony took a photograph of Oscar Wilde it was necessary for him to explain

how he applied his originality to the work by setting up various elements to convince the

court that the act of using a mechanical device did not invalidate him to be recognized as an

artist instead of a mechanic. Likewise, it is important to understand the process of how a

work is created using AI in order to assess the potential availability and justifications of

copyright protection for AI-involved works.

Computer programs have aided human creativity for several decades. Elgammal categorizes

types of works that involve writing detailed code to produce a specific visual outcome as

algorithmic art. Such traditional computer algorithms have been part of a wide array of107

107 See Elgammal (2019).
106 Pfeiffer (2008) pp. 7, 11, 16.
105 See Ramesh (2021).

104 Arguably, even the bar of works being “good enough” for a specific application would be sufficient to
compete with original human authorial content if the cost of production is significantly lower.
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creative processes and have not faced similar legal scrutiny on whether or not an adequate

amount of human creativity is present than ones made with an AI algorithm. However,108

while AI algorithms offer applications where human creative contributions may be minimal,

they can equally be used in similar fashion to more traditional ones merely as a tool to aid a

creative process such as image editing.

Novel possibilities and applications from AI research emerged after a paper in 2012

described a method of using large amounts of data to train a neural network to classify

images. While neural networks and deep learning were already mentioned in 1943, the new109

approach promised unprecedented accuracy and scale compared to previous models. Since110

then the use of neural networks have become widespread in a multitude of different

applications from providing solutions to protein folding problems to autonomous driving in

cars. This rapid development is largely a result of the ability to use increased computing111

capacity to perform statistical inference from large amounts of data to train the neural

network, as well as further developments in deep neural network architectures.112

As a result, distinguishing between human and AI-involved works is inevitably getting more

difficult. Due to the nature of the technology, the content itself might not readily reveal the

extent of original human contributions, creating a need to better understand the creative

process to inform legal decisions.113

113 Elgammal et al. (2017) p. 17.
112 Pietikäinen & Silvén (2019) p. 8.

111 The technology is also predicted to have an impact on the legal profession by assisting in tasks such as
litigation prediction and legal research including state-of-the-art research for patent applications.

110 Walter Pitts and Warren McCulloch first created a computer model to mimic neural networks of the human
brain in 1943.

109 Krizhevsky et al. (2012). A deep convolutional neural network was trained to classify 1.2 million images
with considerably better accuracy than previous state-of-the-art.

108 See Guadamuz (2017) pp. 2–4 and Alén-Savikko et al. (2018) p. 975.
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3.3.2. Generative Adversarial Networks

Generative Adversarial Networks (GANs) were introduced in 2014 by Ian Goodfellow. While

neural networks were already being used to generate new data, GANs presented a novel

method of generating outputs based on adversarial training of networks. Yan LeCun, one of

the “Godfathers of AI”, Chief AI scientist at Facebook and Silver Professor of Data Science

at New York University, called GANs and its variations the most interesting idea in machine

learning in 10 years.

In adversarial training, the generative model producing the outputs competes against an

adversary. Two networks, a generative model and a discriminative model, are trained on the

same input dataset but with the distinction that while one generates outputs, the other

discriminates whether or not the produced output is sufficiently similar to the original, real

dataset. As the network learns to mimic the distribution of the input data, this competitive

arrangement leads to both networks improving their methods until the outputs are

indistinguishable from inputs.114

While GANs can be trained to produce a variety of different outputs including music and

text, the most promising application has proved to be the generation of visual content such as

photorealistic photographs, video and different types of artistic works. One of the more115

115 Competing approaches such as the DeepMind Vector Quantized Variational Autoencoder (VQ-VAE) network
have also been developed to produce similar outputs.

114 Goodfellow (2016) p. 696 and Goodfellow (2014) p. 1. More details and a visual representation on the
process of generating images using a GAN, see Mazzone et al. (2019) p. 2.
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controversial applications of the technology is the capability of generating realistic fake

photographs of human faces that are essentially indistinguishable from real ones.116

Apart from photorealism, GANs can also be used to generate various types of original artistic

works. These works can be shaped by creating, choosing, supplementing or modifying the117

algorithm and the inputs being used involved in its training, as well as curating and editing

the outputs. Pfeiffer categorizes the resulting style of works as computational AI-based art,

with the often distinct aesthetic of the works sometimes collectively referred to as GANism.

Conversely, it is equally possible to produce an artwork as it might have been painted by a

specific artist using for example a photograph or another painting as a source with a

technique called style transfer. In contrast to computational AI-based art, these works can118

be categorized as imitational AI-based art, as they are more aimed at imitating a defined

particular artist or art movement such as impressionism rather than creating a distinctly new

work. The Next Rembrandt project is an impressive example of this style where by means119

of analysing the individual constituent components of Rembrandt’s paintings an algorithm

was trained to produce and subsequently 3D print a novel painting as might have been

painted by the master himself.120

120 See https://www.nextrembrandt.com/.
119 Pfeiffer (2018) p. 21.
118 See Gatys et al. (2015).
117 McFadden (2019) lists some of the most prominent contemporary AI artists.

116 See Karras et al. (2018). The technology has already been used to create and use fake identities on the
internet. Furthermore, “deep fakes” have caused concerns because they are capable of replacing the face of a
speaker with another in video content.
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3.3.3. Language models and other methods of visual generation

Automated journalism has become one of the more visible novel applications of AI. The121

term refers to producing news stories automatically with minimal human intervention. Due to

their initially simple and statistical nature, stories reporting sports scores were one of the first

and most used applications. The human contribution can consist of guiding the outputs

manually towards the details or angle to be emphasized, but more recent AI algorithms allow

for increasing levels of automation.

While creating visual art with AI has essentially reached a point where it is often difficult to

distinguish from ones created by humans, creating convincing literary works has proved more

challenging. Nevertheless, the rise of fake-news and various other ways to use social media122

to influence general opinion, such techniques have been perceived as potentially dangerous

due to their potential to produce mass amounts of biased content, convincing misinformation

and spam with minimal human efforts.123

A significant improvement to the capabilities of natural language generation was made with

development of Transformer network architectures introduced in 2017. The Transformer124

architecture can make efficient use of large amounts of data, resulting in major gains in

accuracy for tasks such as text classification, language understanding, machine translation,

coreference resolution, commonsense inference and summarization. Models based on these

124 See Vaswani et al. (2017).

123 In early 2019 OpenAI initially withheld the release of their text-generation algorithm “GPT-2” citing it too
dangerous to be released. Later the model was released on the basis that there hadn’t been “no strong evidence
of misuse so far.”

122 See e.g. Eduref (2021). Panel of professors graded college essay submissions made with AI text generation
algorithm GPT-3 higher than most human counterparts on law assignment but gave a failing grade on creative
writing.

121 For example, Microsoft has recently laid off journalists in the US and UK in favor of using AI to perform
various tasks involved in writing news stories.
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types of networks have since rapidly become the dominant architecture for natural language

processing.125

One of the prominent models based on Transformer architecture thus far has been OpenAI’s

GPT-3, short for Generative Pre-trained Transformer. The model, released in June 2020 has126

175 billion parameters and has since been licensed to Microsoft. Study by the authors

indicated that much of the text the model generated in the form of a news article was difficult

for humans to distinguish from authentic human content. Additionally, Google has recently127

published their own language generation model with 1.6 trillion parameters.128

These models operate with a technique called prompt programming, where the user provides

the model a prompt followed by the model generating matching outputs. Prompt

programming the model in a specific way as to produce desired outputs may consist of

varying amounts of human originality, but in many cases where only few words are provided

might not justifiably be considered to contain substantial originality from the user. However,

the technique can markedly also be used to produce good enough text that can be further

improved by varying amounts of manual editing.129

A substantial development was made in early 2021 as OpenAI introduced a visual generative

extension to the GPT-3 called DALL·E. The platform combines the effectiveness of GPT-3130

to understand written language with an image generation model. DALL·E essentially has the

potential of extending prompt programming as viable means of generating content previously

130 See Ramesh et al. (2021).
129 See Hutson (2021) for analysis of the capabilities of GPT-3.

128 See Fedus et al. (2021). Novel techniques compared to GPT-3 were used to achieve over trillion parameters,
as of this paper the improved capabilities of this new approach are not yet completely demonstrated.

127 Brown et al. (2020) p. 26.
126 See Brown et al. (2020).
125 Wolf et al. (2020) p. 38.
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limited to text generation to include image generation. The capability to produce a wide

variety of images from short descriptive text inputs equally poses further questions on how

human and artificial creativity interact.

While at the present moment GANs are the most commonly used tools for generating images,

they are not the only generative model capable of doing so. Alternative GAN based

approaches such as the Creative Adversarial Network (CAN) have been introduced, aiming to

create more unique and novel artworks than GANs without involving a human artist in the

process. Furthermore, new kinds of text-to-image models such as the DALL·E seem likely131

to gain popularity for their potential to produce easily achievable and visually impressive

results. However, it should be noted that in contrast to many GAN models, neither GPT-3 nor

DALL·E have so far been made freely available for the public to use.132

132 OpenAI currently has a waitlist for developers where access can be requested to use their API to access
GPT-3. Citing potential negative consequences, DALL·E is not planned to be made commercially available for
the time being.

131 See Elgammal (2017).
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4. COPYRIGHT IN WORKS MADE USING ARTIFICIAL INTELLIGENCE

4.1. Human authorship and originality

Ginsburg characterizes allowing purely computer-generated works as authorial works under

the Berne convention as purging copyright of its soul. As discussed in Chapter 2, a133

recognizable human author is essential for a work to be eligible for traditional copyright

protection. Interestingly, the same anthropomorphizing depiction of an emergent artificial

artist sometimes employed to create intrigue around works made with AI is then equally an

argument against eligibility for copyright protection.134

However, the copyright system does not in general require more than a minimal degree of

human creativity to meet the requirements of originality and authorship. Nevertheless, as it135

happens it is possible to create an artistically convincing work using AI with a degree of

creativity that might not meet even this minimal standard, creating a need for further defining

the threshold. In particular, relevant for assessment is to find out whether or not the human

contributions to the work meet the required threshold of originality.

Regardless of the seemingly shallow nature of the requirement, it is not meant to be regarded

as meaningless. The US Copyright Office denied the registration of American Airlines logo136

136 Rosati (2018) p. 598. “A meaningless understanding of originality is not helpful and discredits the role and
function of copyright.“

135 Yaniski-Ravid (2017) pp. 722–725 discusses the low standard of creativity in relation to artificial creativity
expressed by the AI system itself.

134 See Epstein (2020) p. 3. Opposite descriptions of the creative process can also be found, see Vincent (2018b):
“Unlike some artists who work with machine learning, White doesn’t pretend that his prints are the product of a
some autonomous AI (a disingenuous narrative sometimes pushed by artists and promoters in order to create a
feeling of technological mysticism). Instead, he’s up front about his role: he sets a number of starting parameters
for his perception engines, like the colors and thickness of lines, and winnows the output, rejecting prints that he
doesn’t find aesthetically pleasing.”

133 Ginsburg (2018) p. 134.
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in 2018 on grounds that “while the bar for creativity is low, it does exist and the Work cannot

glide over even its low heights“. However, later in 2018 the Copyright Office reconsidered

the decision and found that the work does after all contain “a minimal, but sufficient amount

of original and creative authorship to sustain a claim to copyright”.

Commonly the assessment of originality has been based on examination of the work itself.

However, as Denicola remarks, for AI-involved works human originality resides more so in

the arrangements rather than the actual work:

The necessity of evaluating the respective contributions of computer and human in

determining copyrightability requires an investigation into the creative process far

beyond the modest inquiry undertaken by the Copyright Office in evaluating an

application for copyright registration, which relies simply on a visual examination of

the deposited work and registration materials.137

Furthermore, a unique challenge presented by AI to the copyright system is the potentially

large variation and distribution of human involvement used to create the work. For these

reasons, taking into account how the process behind the work has contributed to human

originality becomes equally important as defining the threshold for required originality.

The issue of using computers to aid creative works was brought up in 1966 by the US

Register of Copyrights, Abraham Kaminstein who described in his annual report the

relevancy of the extent of human involvement:

The crucial question appears to be whether the “work” is basically one of human

authorship, with the computer merely being an assisting instrument, or whether the

137 Denicola (2016) p. 270.

37



traditional elements of the work (literary, artistic, or musical expression or elements of

selection, arrangement etc.) were actually conceived and executed not by man but by

a machine.138

Subsequently, in 1974 the US Congress established the National Commission on New

Technological Uses of Copyrighted Works (CONTU) where the requirements of human

involvement were further detailed:

Thus, it may be seen that although the quantum of originality needed to support a

claim of authorship in a work is small, it must nevertheless be present. If a work

created through application of computer technology meets this minimal test of

originality, it is copyrightable. The eligibility of any work for protection by copyright

depends not upon the device or devices used in its creation, but rather upon the

presence of at least minimal human creative effort at the time the work is produced.139

The nature of original inputs is even more convoluted in the case of modern AI-involved

works. For instance, commonly the programmer of the algorithm does not have a strong link

with the final form of a given work. Equally it is also possible that the programmer and the140

user are effectively the same person or the user has modified the programming so as to tailor

the code towards a creation of a specific work. The multiple expressions of human141

originality in the creation of a work may therefore need to be addressed separately when

assessing the eligibility of a work for protection.

141 See e.g. Poscic (2018).
140 Synodinou (2018) p. 7.
139 National Commission on New Technological Uses of Copyrighted Works (1978), Chapter 3, “New Works”.

138 U.S. Copyright Office, Sixty-eight annual report of the register of Copyrights for the fiscal year ending June
30, 1965, (1966), p. 5.
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4.2. Case law on AI-involved works

Since very little regulatory efforts exist addressing issues around AI at the time, examining

case law and commentaries becomes the primary source for analysis. However, the volume of

cases commenting on the specific issues of copyright and AI is likewise eminently limited. In

the EU, The European Patent Office recently refused to grant a patent where the inventor was

indicated as being a machine, but courts in China seem to be the first ones to attempt142

commenting on the relevant copyright issues.

In Baidu v. Feilin, copyright was denied for a report made using AI-based legal information143

query software called “Wolters Kluwer China Law & Reference” that functions by producing

text with accompanying drawings based on search conditions provided by the user. The court

deemed the text sections of the report as original, but proceeded to assess whether or not they

were produced by a natural person as required by Chinese copyright law. First, the court

remarked that the software developer or programmer could not be considered the author as

their “thoughts and feelings” are not expressed in the report. Similarly, regarding the

contribution of the user, it was held that neither using a “visualization” function nor merely

providing keywords for search constituted the expression of thoughts and feelings. As such, it

was ruled that when no natural person can be identified as the author, a work can not be

protected by copyright. However, the court further commented that while the software

developer does not require protection having already received remuneration for the use of the

143 Beijing Feilin Law Firm v Baidu Corporation, No 239 (2019).

142 European Patent Office (2020). In two separate patent applications by the same person, a machine called
“DABUS” was named as an inventor. The owner of the machine claimed to have acquired the right to the patent
from being the successor in title of the machine, arguing that as the owner of the machine he was assigned all
intellectual property rights created by the machine. EPO denied the patent application, reasoning that both the
legal framework of the European patent system as well as internationally applicable standards point to the
conclusion that the term “inventor” must refer to a natural person with a legal personality.
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program, some protection should nevertheless be offered to the user in order to motivate the

generation and distribution of works.

The second case, Shenzhen Tencent v. Shanghai Yingxun involved an AI-based news story144

generator “Dreamwriter” developed by Tencent. Dreamwriter is used to generate large

quantities of articles on diverse topics, including finance. Tencent had published a financial

article made with Dreamwriter, disclosing at the end that the “article was automatically

written by Tencent’s robot Dreamwriter”. Shanghai Yingxun had reproduced the article on

their own website at the same day it was published by Tencent and later claimed that the

article could not be protected by copyright as it was not written by a human author. Tencent

sued Yingxun on the basis of copyright infringement as well as unfair competition. In the

decision, the court emphasized that a creative team had made arrangements and selections on

“data input, trigger condition setting, template and corpus style choices” constituting

“intellectual activities that have a direct connection with the specific expression of the article

involved.” Subsequently, the court decided in favor of Tencent on grounds that the145

generated article was a written work protected by the Copyright Law of China, thus providing

copyright protection for Tencent.

Additionally, in April 2020 Beijing Intellectual Property Court decided on a case Gao Yang v

Youku, where the components of the creative process were comparable to that of various AI146

algorithms. The case involved a camera attached to a hot air balloon that automatically took

photos once released to the air. Deciding the case, the court determined that sufficient human

creativity was applied by means of selecting the final pictures as well as technical decisions

146 Beijing Intellectual Property Court (2017) Jing 73 Min Zhong No. 797.
145 Zhou (2020) p. 2.

144 Shenzhen Tencent Computer System Co., Ltd. v. Shanghai Yingxun Technology Co., Ltd. ((2019) Yue 0305
Min Chu 14010).
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including camera and shooting angle, video recording mode, video display format, sensitivity

and other shooting parameters. As all of the aforementioned were demonstrably set in

advance, the court agreed that screenshots selected from the video did constitute

photographic works protected under copyright.

More generally from a copyright perspective, rationale for protection of photography seems

to share many attributes that have been used to characterize the creative process of

AI-involved artistic works. The next chapter will explore the copyright treatment of

photographs and some of the similarities shared between the two forms of art.

4.3. Photography as comparable technical medium

Arguments based on the mechanistic nature of works made using AI are not unlike ones first

raised against copyright protection of photographs in the late 19th century. On closer

inspection, the creative decisions that are available while taking and editing a photograph can

share many similarities to creating a work using AI. In both cases, “pressing the button”147

can be seen merely as a minor part of the expressed creativity which is instead located more

so in the arrangements, selection and processing parts of the process.

The CONTU report contrasted problems regarding works made with a computer with more

traditional ones by noting that the “computer may be analogized to or equated with, for

example, a camera, and the computer affects the copyright status of a resultant work no more

than the employment of a still or motion-picture camera, a tape recorder, or a typewriter.”148

While there are clear technological differences between AI-involved works and photography,

148 National Commission on New Technological Uses of Copyrighted Works (1978), Chapter 3, “New Works”.

147 For example, Mario Klingemann has described his process of creating art with AI as kind of “cameraless
photography” or “neurography”. See also Elgammal (2020) p. 3 comparing the increasing sophistication of still
images throughout history.
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Harris further describes modern photography from a technical perspective as comparable to

computer-generated works defined in the UK CDPA Section 9(3):

[A] digital camera creates a computer-generated work (the image in front of it), and

the author is, in most cases, the person who switches the camera on (i.e. makes the

arrangements for), and the computer-generated image is created by the pressing of the

shutter button.149

The issue of authorship and originality with regard to a new technological medium is not a

novel one, notably making one of its first appearances in the US Supreme Court back in the

late 19th century when photography was beginning to be recognized as an artistic medium.

Burrow-Giles Lithographic Co. v Sarony involved a photograph taken of Oscar Wilde by

Napoleon Sarony where the court was asked whether taking such a photographic portrait was

simply a mechanical act of pushing the shutter-release button or something that requires

originality and would therefore be eligible for copyright protection.

Burrow-Giles had produced nearly hundred thousand copies of Sarony’s photograph and was

selling them throughout the United States. Burrow-Giles claimed that the photograph could

not hold copyright protection as it was not a “writing”, did not have a human author and was

otherwise merely a mechanical reproduction of a natural phenomenon. In the same manner as

one of the arguments held against AI-involved works, an essential part of the case rested

upon determining whether or not the involvement of a technical device, in this case a camera,

in some fashion had the potential to negate human authorship.

149 Harris (2014) p. 2.
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Defending his copyright, Sarony stated that the photograph was made “entirely from his own

original mental conception”, going on to explain what his process involved:

[…] selecting and arranging the costume, draperies and other various accessories [...],

arranging the subject so as to present graceful outlines, arranging and disposing the

light and shade, suggesting and evoking the desired expression, and from such

disposition, arrangement, or representation, made entirely by this plaintiff.150

Notably, the description Sarony gave to defend his original contribution is not particularly

distanced from one that could be given to describe the process of creating visual art with AI.

Mario Klingemann, prominent AI artist using GANs to produce visual art describes his

creative process:

The whole process is the art. So much work that’s not visible in the final artifact, the

whole curating the data, selecting the architecture, changing the architecture, training

the model… it’s all art. Even choosing neural networks to produce art that looks

appealing is part of my art.151

The court subsequently concluded that the photograph is the “product of intellectual

invention” and the author the one “who really represents, creates, or gives effect to the idea,

fancy, or imagination”, thus agreeing with Sarony that in the case of his photograph there

existed enough control over the subject matter and granted him the exclusive right to

distribute the photographs. Even as the court made a caveat that not all photographs might

surpass this threshold and the question of mechanical reproduction was left unaddressed,152

152 Richardson (2019) p. 118.
151 Poscic (2018).
150 For more on the preparations of the photograph, see Richardson (2019) p. 117.
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this essentially ratified photography as a form of art eligible for copyright in the US. Notably

the US Copyright Office still cites the decision in support for the requirement of human

authorship.153

More recently, a well-known case assessing the requirement of human authorship and

contribution to originality consisted of photographs taken of a macaque monkey later named

“Naruto”. Photographer David Slater was photographing monkeys in Indonesia and

attempting to make the monkeys feel at ease had put his camera on a tripod with “a very wide

angle lens, settings configured such as predictive autofocus, motorwind, even a flashgun, to

give me a chance of a facial close up if they were to approach again for a play.” After moving

away from the tripod the monkeys “moved in, fingering the toy, pressing the buttons and

fingering the lens. I was then to witness one of the funniest things ever as they grinned,

grimaced and bared teeth at themselves in the reflection of the large glassy lens.” As a154

result Slater ended up with a number of selfies taken by the monkeys of themselves, with

originality residing exclusively in the performed arrangements.

The issue of whether or not Slater could claim ownership of the photos was first indirectly

given attention by the U.S. Copyright Office in 2011 when Slater objected to Wikimedia

publishing the photograph claiming that the file “is in the public domain because, as the work

of a non-human animal, it has no human author in whom copyright is vested.” Markedly in155

similar fashion, Wikimedia has also published the auctioned AI-involved portrait “Edmond

de Belamy”, deeming it unfit for copyright protection with a statement that it “is in the public

155 https://commons.wikimedia.org/wiki/File:Macaca_nigra_self-portrait.jpg.
154 Slater (2014).
153 See e.g. The Compendium of U.S. Copyright Office Practices § 306.
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domain because, as the work of a computer algorithm or artificial intelligence, it has no

human author in whom copyright is vested.”156

Before any court case was brought up by Slater, the U.S. Copyright Office made an update157

in 2014 to its Compendium of U.S. Copyright Office Practices section 313.2 stating that the

Copyright Act protects only original works of authorship created by a human being. The

compendium further lists that works produced by nature, animals, plants, divine or158

supernatural beings as well as “machine or a mere mechanical process that operates randomly

or automatically without any creative input or intervention from a human author” will not be

registered by the Office. Following the update, there was no case raised against Wikimedia,

leaving the question of contributed originality residing outside the simple act of pushing the

shutter button unanswered.

Later in 2015, after Slater had published the photographs in a book, PETA sued Slater on

behalf of the monkey using the next friend principle on grounds of Slater claiming159

ownership of the photographs falsely and infringing repeatedly on Naruto’s copyright by

displaying, advertising and selling copies of the photographs. The case Naruto et al. v. David

Slater appeared before the District Court of California in 2016 with PETA requesting

assignment of copyright protection to Naruto, and secondly the administration and the

management of its rights to PETA. As a result, they argued that any income from distribution

of the images should be contributed to Naruto and other monkeys living in the Indonesian

National Park.

159 In common law tradition, next friend is the person representing another who cannot represent themselves due
to disability or otherwise lacking legal capacity to act on his or her own behalf.

158 Explicitly listing “a photograph taken by a monkey” as an example of a work that can not be registered.
157 Cade (2014): Slater appeared in an interview to be considering legal action against Wikimedia.
156 https://commons.wikimedia.org/wiki/File:Edmond_de_Belamy.png
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The court noted the refusal of the Copyright Office to register any works made by animals as

well as the fact that no cases could be found that would expand the definition of authors as

defined by the U.S. Copyright Act to include animals. As a result, the case was dismissed.160

Few months later PETA filed an appeal of the decision to the Ninth Circuit Court of Appeals

but the parties reached a settlement agreement before the proceedings had begun with Slater

donating 25 percent of future revenues derived from using or selling the monkey selfies to

charities that protect the habitat of Naruto and other crested macaques in Indonesia.161

The case has mainly been discussed from an U.S. perspective, however from a jurisdictional

perspective this seems unwarranted as the photographs were taken in Indonesia and Slater is a

citizen of the United Kingdom. Additionally, the judgment in the case Naruto v. Slater does

not comment on whether or not Slater owns the picture, instead focusing on whether it would

conceivably be possible for a monkey to own a copyright. These details have resulted in

emphasis being given to the mere fact that the monkey pushed the camera button instead of

Slater and derived commentaries assuming there can be no copyright protection granted when

a photograph is taken by a monkey.162

In the EU, Guadamuz argues the fact that “the monkey pushed the camera button is largely

irrelevant when it comes to the matter of copyright in photographs.” Indeed, the paragraph163

16 of the Term directive states that a photograph is to be considered original if it is “the

author's own intellectual creation reflecting his personality, no other criteria such as merit or

163 Guadamuz (2016) p. 6.

162 Guadamuz (2016) pp. 3, 5. Also, Compare to Burrow-Giles v. Sarony: Sarony wasn’t the one who eventually
pressed the shutter-release button either as he left that part of the process to his assistant. Similarly, it can be
argued that a director of a film is the one making creative choices rather than the camera operator.

161 Toliver (2017). The joint statement also noted that “PETA and David Slater agree that this case raises
important, cutting-edge issues about expanding legal rights for nonhuman animals, a goal that they both support,
and they will continue their respective work to achieve this goal.”

160 The order granting motions to dismiss can be found at
https://law.justia.com/cases/federal/district-courts/california/candce/3:2015cv04324/291324/45/.
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purpose being taken into account. The protection of other photographs should be left to

national law.” Additional guidance is provided in Painer where the CJEU clarified that a164

photographer can make free and creative choices “in several ways and at various points in its

production” and detailed further the various choices author makes to stamp his “personal

touch” to the work:

In the preparation phase, the photographer can choose the background, the subject’s

pose and the lighting. When taking a portrait photograph, he can choose the framing,

the angle of view and the atmosphere created. Finally, when selecting the snapshot,

the photographer may choose from a variety of developing techniques the one he

wishes to adopt or, where appropriate, use computer software.165

While in Germany a related right is provided for photographs that do not meet the threshold

of originality, AG Campos Sánchez-Bordona expressed doubts on his opinion for Renckhoff

that “a simple shot of the city of Cordoba, with the Roman bridge in the foreground” would

meet the requirements of the aforementioned Painer judgment.166

The originality of a photograph in the EU then rests upon being the author's own intellectual

creation and reflecting the author’s personality in the selected arrangements. From this167

perspective, as Slater arranged the photograph by placing the camera on a tripod, setting the

angle and the focus of the camera he could indeed be seen as expressing free and creative

choices.

167 Rosati (2013) p. 191 and Guadamuz (2016) p. 7.

166 Opinion of Advocate General Campos Sánchez-Bordona delivered on 25 April 2018, C-161/17 Land
Nordrhein-Westfalen v Dirk Renckhoff, paragraph 54. Although notably in the domestic proceedings parties had
agreed the photo to satisfy the requirements.

165 C-145/10 Eva-Maria Painer v Standard VerlagsGmbH and Others, paragraphs 89–92.

164 The notion of leaving the protection of “other photographs” to national law mandates member states to
protect non-original photographs by means of a related right.
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Moreover, as set out in Infopaq, originality can also be derived from the selection process:

Regarding the elements of such works covered by the protection, it should be

observed that they consist of words which, considered in isolation, are not as such an

intellectual creation of the author who employs them. It is only through the choice,

sequence and combination of those words that the author may express his creativity in

an original manner and achieve a result which is an intellectual creation.168

Accordingly, Slater ended up with hundreds of images and chose the best ones for

publication. Guadamuz argues that this selection alone could equally be construed as

fulfilling the requirement of reflecting his personality needed for being eligible for copyright

protection. In similar fashion, a GAN algorithm usually provides the artist with a vast169

number of outputs from which a selection or “curation” is made.

Consequently, the copyright system in the EU has seemingly adopted certain amounts of

flexibility on affording merit towards different kinds of creative choices that have been

exercised during the creation of a work. Even though the case has not been tested in an EU

court, Slater would appear to be safe in assuming to own a copyright to the picture at least in

the EU.170

170 Guadamuz (2016) p. 9. Furthermore, any post-processing made by Slater to the photos could likely also have
been used as an argument for exercising free and creative choices.

169 Guadamuz (2016) p. 8. See also AIPPI (2019): act of choosing the inputs for the algorithm was deemed as
potentially sufficient amount of originality for protection, while merely making a selection from given outputs
was not.

168 Infopaq International A/S v Danske Dagblades Forening, C-5/08, paragraph 45.
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4.4. Protection of AI-generated works

Ballardini argues that as creating works such as The Next Rembrandt can be considered

autonomous only in a clearly constrained and limited scope, they can likely be adequately

assessed using existing copyright regulation. Similarly, creating a work with a GAN171

algorithm may involve various free and creative choices needed to afford copyright

protection in similar fashion as taking a photograph. However, this is not always the case and

using techniques such as prompt programming may diminish recognizable creative human

decisions to a sufficiently low level that categorizing them as AI-generated may be more

suitable.172

While the term AI-generated is not well defined, generally it is used to refer to works which

involve only a marginal amount of human involvement. However, as there is no single type

or method for a work to be generated with AI, the spectrum between AI-assisted and

AI-generated can be seen as closer to a continuum than a dichotomy. The existence of173

purely computer-authored works is equally problematic as at least some human contributions

can usually be traced to influence the work. It seems clear however, that at least in the EU174

any computer or AI-generated works that lack identifiable human originality and author can

not be protected by copyright, raising the divisive question of whether there are valid175

justifications and grounds to protect the works by other means.

175 See Bently et al. (2018b) p. 118.
174 Grimmelmann (2016) p. 403.
173 Mccutcheon (2013) p. 929.

172 Imitational AI-based art could equally be argued to potentially contain less creative inputs than
computational AI-based art, see Chapter 3.2.

171 Ballardini et al. (2019) p. 120; Although the question of who exactly the rights should be granted might be
difficult to determine, see e.g. Yaniski-Ravid (2017).
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While the CONTU report acknowledged the possibility of producing works without sufficient

human originality using computers in the US, they did not recognize a need to make

amendments to accommodate them. Accordingly, by updating the Compendium of the US176

Copyright Office Practices section 313.2 in 2014 to exclude “machine or a mere mechanical

process that operates randomly or automatically without any creative input or intervention

from a human author” the US Copyright Office adopted a clear position of not affording

protection for AI-generated works. Nevertheless, it still remains unclear where the line for the

absence of a human author would be drawn. Slater v. Naruto seemingly indicates the US not

affording protection as easily as perhaps within the EU. However, the question of whether or

not sufficient originality could be attributed to Slater was never assessed by a court in the US.

The UK is one of the few countries to provide protection for computer-generated works,

where no human author can directly be identified. The Computer, Designs and Patents Act177

1988 (CDPA) Section 9(3) states that the author of a computer-generated work “shall be

taken to be the person by whom the arrangements necessary for the creation of the work are

undertaken.” The CDPA defines a work as computer-generated when it is produced in such

circumstances that there is no human author to the work, granting no morals rights but 50

years of protection from the date the work is made. Evidently, the assumption still stands that

a human contribution to the work exists, but does not exceed the threshold of originality

whereby the work would simply be protected by traditional copyright protection, effectively

separating the concepts of author and originality.

177 Elsewhere, similar protection for computer-generated works is provided in Hong Kong Copyright Ordinance,
India Copyright Act of 1957, Ireland Copyright and Related Rights Act 2000, New Zealand Copyright Act of
1994 and South Africa Copyright Act 1978 (added by s. 1 (d) of Act 125 of 1992). For comparisons, see Bently
(2018a) p. 25.

176 National Commission on New Technological Uses of Copyrighted Works (1978), Chapter 1.
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Section 9(3) does not comment on the required amount of originality for such works to be

protected by copyright protection, merely assigning authorship in a case where no human

author can directly be identified. Furthermore, the UK courts have provided scarce further

detailed clarifications on the question of how the UK originality requirement of skill, labour

and judgment or the current harmonized EU standard of author’s own intellectual creation

would apply to these types of works, leaving ambiguity on where the distinction between

traditional copyright protection would reside. Strict analysis from this perspective would

potentially lead to a large number of parties who have been involved in making the necessary

arrangements for the creation of the work eligible for protection, or potentially178

emphasizing the programmer’s role similarly to criminal and tort law in the US.179

Limited reasoning on how the skill, labour and judgment by the deemed human author of a

computer-generated work relates to originality can be found from Nova Production v.

Mazooma Games, involving copyright to a computer generated series of composite frames

that were based on the designer’s own graphics and then displayed on screen creating an

impression of movement. The court considered that the game designer had undertaken the180

arrangements necessary for the creation of the works by virtue of Section 9(3) as he “devised

the appearance of the various elements of the game and the rules and logic by which each

frame is generated and he wrote the relevant computer program”. Furthermore, the court

stated regarding the role of the player of the game in forming the graphics that while the

resulting graphics of playing the game were noted as “artistic works”, the player was not held

180 Nova Productions Ltd v Mazooma Games Ltd and others. CA 14 Mar 2007.
179 Yaniski-Ravid (2017) p. 690.
178 Dickenson et al. (2017) p. 3.
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as having contributed “skill or labour of an artistic kind” insofar as being eligible for

copyright protection.

Along with most other countries, the EU does not have special provisions for protecting

computer-generated works. The Infopaq decision details copyright protection as generally

being available for works within the scope of the Infosoc directive where they are the author's

own intellectual creations. Consequently, works that do not fall within the scope of the

various related rights or meet the aforementioned minimum requirements of being eligible for

copyright protection will be considered as being part of the public domain.

4.5. Suitability of the existing legal framework

AI has proved as an interesting subject from a legal point of view as it involves multiple

competing interests of different parties. Creative Commons has voiced a need for a

coordinated policy approach that addresses the issue by taking into account “ethics, liability,

cultural rights, human rights, personality rights, privacy rights and data protection.”181

Additionally, the economic value of the potential to produce vast amounts of works of similar

quality to traditional authorial ones with substantially less effort and skill will likely have a

profound impact on the creative field as a whole. The International Association for the

Protection of Intellectual Property (AIPPI) as well as the European Parliament have182 183

articulated the demand for harmonizing the standards of protection for AI-generated works.

The European Commission has equally recognized this by affirming that “Reflection will be

183 The Explanatory statement for Motion for a European Parliament Resolution with recommendations to the
Commission on Civil Law Rules on Robotics (2015/2103(INL)): “The resolution calls on the Commission to
come forward with a balanced approach to intellectual property rights when applied to hardware and software
standards and codes that protect innovation and at the same time foster innovation. Moreover, the elaboration of
criteria for "own intellectual creation" for copyrightable works produced by computers or robots is demanded.”

182 AIPPI (2019) p. 2.
181 Creative Commons (2019) p. 2.
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needed on interactions between AI and intellectual property rights, from the perspective of

both intellectual property offices and users, with a view to fostering innovation and legal

certainty in a balanced way.”184

This multidisciplinary perspective adds a level of complexity for assessing a suitable legal

framework and justifiably raises the question whether or not new legal instruments would be

needed to adequately respond to these new types of works. Justifications based on incentive

theories would arguably be the primary rationale for AI-generated works to be afforded

copyright protection. Comparable rationale for protection can also be found from sui generis

legislation protecting databases and photographs as well as patent legislation, where it is

accepted that products obtained from a patented process should be equally protected.

The premise of a human author has appropriately been a foundational part of the copyright

system since the need for its existence was first identified. As AI algorithms challenge the185

uniqueness of human creativity, the requirement has faced scrutiny on whether it still fulfills

its purpose. Traditional copyright doctrines seem to affirm that works created without any186

perceptible creative contribution from a human being cannot be protected by a copyright

system in which a human author is a fundamental requirement.187

Transformer networks such as the DALL·E that require merely a text prompt as creative

input from the user are easier to evaluate with regard to the creative input from the user, but

187 In Japan a distinction is likewise made between computer-generated works and using a computer merely as a
tool. Availability of copyright protection would likely rest on assessing whether the work has a human author or
purely generated by the computer. Furthermore, whether AI-Generated works should receive other kinds of
protection in Japan for their value as an investment is still under discussion. For more analysis, see Ueno (2017).

186 See e.g. Alén-Savikko et al. (2018), Cabay (2020), Denicola (2016), Gervais (2019) and Yaniski-Ravid
(2017).

185 The basic principles of the copyright system seem unlikely to be modified, see e.g. AIPPI (2019) p. 3 and
Creative Commons (2020) pp. 1–2. “Finally, we strongly advise against any attempt to twist and bend the
copyright system to regulate the nascent and uncharted field of AI technology.”

184 European Commission (2018) p. 14.
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also present the more complex question of whether protection should be afforded to them at

all and what secondary consequences would doing so result in. The inherently mechanistic

and technical nature of the works, as well as broader policy concerns have been cited as188 189

arguments for simply leaving the works in the public domain. Denicola on the other hand has

asserted that as technology is constantly moving further towards computer-generated works,

the currently dominant romanticized vision of a human author is a “poor bridge to the

future”:

As human beings recede from direct participation in the creation of many works,

continued insistence on human authorship as a prerequisite to copyright threatens the

protection—and, ultimately, the production—of works that are indistinguishable in

merit and value from protected works created by human beings. In addition to

consigning an increasingly large and diverse library of works to the public domain,

the human authorship requirement imposes substantial burdens of classification.190

An alternative to leaving AI-generated works in the public domain would be to allocate

ownership through a related right or work made for hire doctrine towards the producer,191

owner, or the user of the AI system. Furthermore, national regulations such as unfair192

192 Rognstad (2018) pp. 4–6. Furthermore, allocating the ownership to the AI itself would be problematic in the
foreseeable future for various reasons, including the lack of useful incentives for producing works and
ineffectiveness of deterrents needed for enforcement.

191 A work made for hire is a predominantly US doctrine defined in the Sec. 101 of the U.S. Copyright Act as a
“(1) a work prepared by an employee within the scope of his or her employment; or (2) a work specially ordered
or commissioned for use as a contribution to a collective work, as a part of a motion picture or other audiovisual
work, as a translation, as a supplementary work, as a compilation, as an instructional text, as a test, as answer
material for a test, or as an atlas, if the parties expressly agree in a written instrument signed by them that the
work shall be considered a work made for hire.”

190 Denicola (2016) pp. 265, 269.

189 Cabay (2020) pp. 30–33. Additionally, Cabay advocates leaving AI-generated and potentially even
AI-assisted works in the public domain, possibly by means of elevating the requirements of originality. See
Cabay (2019) p. 8 and Cabay (2020) p. 32.

188 Creative Commons (2020) p. 1. The statement does however note that the works should stay in public
domain “at least pending clearer understanding of this evolving technology.” See also Cabay (2020).

54



competition rules could potentially be invoked. Yaniski-Ravid argues that the copyright193

system is ill-equipped to accommodate for creative use of AI systems, and proposes the work

made for hire doctrine as a suitable solution in the US. A sui generis solution such as the194

database directive would likely be more compatible with the EU acquis, although Aplin notes

that the directive has failed to deliver on some of the expected economic benefits.195

Finally, the UK CDPA model of protecting computer-generated works could be used as a

model. In 1987 when the adoption of CDPA was discussed in the UK, arguments were made

that the legislation would increase confidence to invest in technologies such as AI. Although

at the time the provision was formulated computer-generated works were fundamentally

different than ones made with modern AI algorithms, the UK Secretary of State for Trade196

and Industry at the time, Lord Young of Graffham indicated that CDPA could potentially

cover similar works:

For example, it may already be feasible for a computer to generate works to which it

would not be possible to ascribe human authorship. In order to ensure that such

potentially valuable works enjoy copyright protection, the Bill makes provision to

ascribe authorship in cases of so-called computer generated works. We believe this to

be the first copyright legislation anywhere in the world which attempts to deal

specifically with the advent of artificial intelligence.197

197 See Lord Young of Graffham (1987).

196 The concept and outlook of what Artificial Intelligence can potentially achieve was arguably quite different
in 1987 than it is today. Particularly, the outputs of modern AI algorithms can be considered as being more
distanced from a convoluted and potentially widely distributed amount of human creative input.

195 Rognstad (2018) p. 5 and Aplin et al. (2019) p. 97.
194 Yaniski-Ravid (2017) pp. 670, 707–718. See also Denicola (2016) pp. 270–275, 283.
193.Bently (2018b) p. 118 and Rognstad (2018) p. 7.
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At the time, the UK expected similar provisions to be adopted in other countries, but so far

that has not happened. The WIPO preparatory document for Proposal for Protection of198

Computer-Produced Works from 1991 considered the issue as such:

There are, however, serious doubts whether, at least for the time being, there is such

an "artificial" computer "intelligence" as can really create "works" without any human

creative contribution.[...] Taking into account those doubts, it seems premature to put

aside the principle according to which computers can only be considered tools for

human creation.199

The lack of specificity in addition to reluctance of the UK courts to develop and define the

doctrine further with regard to originality and modern AI-involved works seem to have left

the provision questionable insofar as to creating additional legal certainty for investments.

Regardless, Dickenson expects the UK courts to potentially adopt a broad interpretation of

the provision in the future in order to give effect to its intent, with the creator of the

underlying AI algorithm the most likely person to be afforded the protection.200

The suitability of the UK provision on computer-generated works as a model for protecting

AI creations in the EU is controversial. Guadamuz strongly supports the notion of simply

assigning authorship to whoever made the arrangements for it, while Bently considers the201

model unnecessary in general as well as problematic due to incompatibilities with the EU

acquis, failing to solve questions of originality and lack of clarity produced in the UK.202

202 Bently (2018) p. 7.
201 See Guadamuz (2017).

200 Dickenson et al. (2017) pp. 3–4. In contrast, Guadamuz (2017) p. 8 argues that the reason for lack of case law
is the fact that CDPA 9(3) is so clear in its intention. The UK Intellectual Property Office on the other hand has
noted that clarification for these provisions may be needed. See Intellectual Property Office of the UK (2020) for
more detailed discussion on the topic.

199 WIPO (1990) p. 258.
198 Intellectual Property Office of the UK (2020).
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However, considering the potential impact of mass-produced, low-cost works similar to

human authorial ones to the creative market, the issue is arguably not limited to legal

considerations. The treatment of such works should therefore not be left guided by judicial

decisions alone.
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5. CONCLUSIONS

The copyright system is fundamentally founded on the assumption of a human author and the

requirement of originality. While it is yet unclear how much of an impact AI will have on the

creative profession as a whole, it has challenged the way we interpret both of these concepts.

The distinction between the terms AI-generated and AI-assisted is not always trivial to

discern and must be used with care as the legal terminology has not fully been established

yet. In order to understand the usefulness of such categorizations and how the requirements

of copyright eligibility apply to works made with AI, the human contributions that go into

formation of a given work need to be sufficiently taken into account.

As is the case with photography, only pushing the button might at first glance indicate lack of

originality, but not much can be deduced about the level of human originality from the

presence of this act alone. Creating a work with AI may involve significant efforts where

originality is expressed in various forms to create a specific output. The copyright system

allows for originality to be expressed in a way that is not immediately obvious from

observing the final work alone but rather by assessing how it was created by means of

making arrangements, processing and selection. Subsequently, the involvement of AI in the

creative process should not by itself preclude the availability of copyright protection any less

than that of other technological devices. Regardless, resolving the author or joint authors

when there are original contributions from multiple parties might in some cases prove less

than obvious, warranting further research.

Human tendency to anthropomorphize objects that exhibit even a minor quantity of

humanlike behaviour appears in some cases to carry the potential of creating a bias towards

58



distributing artistic credit of AI-involved works to the program itself. Furthermore, assigning

agency to AI has been explicitly used to create interest and monetary value towards the

works. Nonetheless, modern AI applications are capable of producing works

indistinguishable from ones made by human authors where the exercised human originality is

sufficiently non-existent, vague or convoluted that protection by traditional copyright

doctrines would appear unfitting. Techniques such as prompt programming originally used

predominantly for text generation have recently been extended to being capable of generating

equally convincing images based on a varying amount of descriptive words provided by the

user to produce desired outputs. Albeit the required threshold of human originality being

regarded as a reasonably low one, these works arguably necessitate a closer inspection of the

requirement.

While the international copyright framework has converged in many aspects, including the

concepts of authorship and originality through agreements such as the Berne Convention, the

legal treatment of AI-generated works remains unresolved. The default position would be to

leave these works in the public domain, although solutions such as the work made for hire

doctrine in the US, CDPA in the UK or a related right similar to one afforded to photographs

in the EU could serve to clarify the limits of protection for these works. A distinct challenge

in assessing the merits of these solutions is the fact that as the underlying technology

develops rapidly, they need to be justified not only from a contemporary perspective but a

future one as well.203

203 New AI algorithms that affect, assist or even replace human creativity will continue to be developed in the
future. Perhaps in the future works created by humans are rare and valuable with the vast majority produced
with AI.
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Perhaps a more critical consideration than who exactly could be nominated as the author of

AI-generated works is the potential impact to the copyright market resulting from low-cost

mass production of works that look and function like authorial works. Inevitably in certain204

cases producing a given work using AI may be the best and most efficient method of

producing it, but might not make economic sense if protection is denied by intellectual

property laws.

The copyright system will have to adapt to and allow for different and novel forms of human

creativity of which AI-involved works consist of and decide how to balance access and

protection for such works not only from a copyright perspective, but also from an economic

and societal one. The work towards this goal is underway as discussions on these topics205

have been organized by most national and international intellectual property bodies.

205 For example, Abbott (2020) pp. 11, 150 argues that similarly how private businesses do not deserve moral
rights but are afforded legal ones, rights that exist to improve the efficiency of human activities should also be
granted towards AI. More on balancing incentives and access, see Ballardini et al. (2019) pp. 129–135.
Additionally, the suitability of rights such as droit de suite need to be assessed.

204 See Bently (2018a) pp. 11, 19.
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