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PRESENTATION

This work addresses one of the most relevant information 
technologies of the 21st century, due to its scope and applicability in 
various sectors of society, called Artificial Intelligence (AI).

Aiming at a better way to perform any work, AI is inserted in a 
complex scenario of replacement of man by machine, a situation that has 
occurred since the Industrial Revolution of the 18th Century.

The AI brings in its context the possibility of a technology detaining 
the ability to think for itself, a condition originally inherent to man in 
his process of cognition. That is, it allows an application of the type to 
perceive and understand the world around him and seek quick and 
accurate solutions. 

However, the study developed by Marcos Wachowicz and Lukas 
Ruthes Gonçalves aims to present its readers an analysis of how the legal 
protection of creative works made by AI applications would be made, 
based on the concept of creative work present in copyright law, the Berne 
Convention and the national Brazilian law. 

The relevance of the topic is due to the fact that AI applications 
are already inserted in the daily life of human civilization, being distant 
from the fragile conception of being linked only to the context of science 
fiction stories. On the contrary, they have already reached the point of 
being able to perform activities of equal if not superior quality to those 
performed by humans.

To do so, the authors raise questions regarding the protection of 
these works when AI applications begin to show signs of creativity, what 
to do when such program goes beyond its original programming and 
produces content with novelty and originality, and how to legally classify 
these goods.
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A legal atmosphere is created for the understanding of the basic 
legislation for the protection of creative works made by AI. Among other 
topics, it is addressed what a creative work is, what can be protected as a 
work and what are the requirements for it to be considered creative, and 
who can enjoy this work and be considered as its author or holder. 

This work is a direct result of the research that gave rise to the 
Copyright and Industrial Law Study Group - GEDAI/UFPR, linked to the 
Graduate Program in Law of the Federal University of Paraná - PPGD/
UFPR, focused on the new challenges of the protection of intellectual 
rights in the Information Society, which are now published because they 
were previously presented in seminars, congresses and events held in 
Brazil and abroad with support from agencies such as CAPES and CNPq.

GEDAI/UFPR was established with the main purpose of studying 
Intellectual Property in the Information Society, which, through 
comparative law, analyzes the various systems for the protection of 
copyright and industrial rights, the processes for the implementation 
of cultural rights and cultural diversity, as well as the adequacy of the 
regulation of intellectual rights when faced with the challenges of the 
Information Society.

Likewise, the group aims to understand the effects of the 
fundamental right to culture and cultural diversity in contemporary 
society; analyze the limits of copyright in the protection of immaterial 
assets and the legal protection of new intellectual assets arising from 
information technologies innovation, inclusion and dissemination of 
knowledge; evaluate the consequences of the technological revolution 
in the progress and the advent of digital culture on the regulation of 
copyright as well as identify the content of legal protection and the scope 
of circulation of cultural production developed in public institutions. 

The GEDAI/UFPR Group gathers researchers, masters and doctors 
students who dedicate their studies to several areas of Intellectual 
Property, thus forming an exchange network between national and 
foreign institutions.

Aiming to intensify the exchange of research in Brazil, GEDAI/UFPR 
is involved in projects with other academic teams from several Brazilian 
and foreign higher education and research institutions.  
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With the purpose of expanding the studies and the circulation of its 
works on subjects related to Intellectual Property and its challenges in 
the Information Society, GEDAI/UFPR presents here a bilingual version 
of this work (in Portuguese and English), so that researchers of other 
nationalities can integrate this great network of research and academic 
publications. 

GEDAI/UFPR - promotes spaces for collective creation and sharing, 
making the download of its works freely available through the Internet at 
the website: www.gedai.com.br.

In view of the above, the reading of this book is fundamental and 
indispensable for the elaboration and construction of concepts that 
perceive the technological transformations in the current Information 
Society, being equally indispensable for scholars of the subject of legal 
protection of Copyright.

The authors wish a good reading for all!

November 2019.

Marcos Wachowicz

Lukas Ruthes Gonçalves

http://www.gedai.com.br
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INTRODUCTION

The topic of Artificial Intelligence (AI) is one that in itself 
motivates the creation of an entire mythology around it. From the Golem 
narrative in 16th-century Jewish tradition to modern iterations such 
as IBM’s Watson participating in the American TV show Jeopardy1 , or 
personal assistants such as Siri on Apple devices, examples abound. After 
all, the question of whether man could create life from inanimate objects 
has always prowled human imagination.

In addition to the doubt about the creation of life, two aspects 
often present in AI myths are, first, the fact that it would almost always 
have human or humanoid form and, second, its intrinsic connection with 
situations in the future. Several science fiction stories feature a robot 
character with human form or features living with humans in a utopian 
or dystopian future. Some examples are movies Her and Ex Machina, 
game Detroit: Become Human, and Isaac Asimov’s book catalog, which 
contains such classics as I, Robot2 . In addition, famous franchises like 
Star Wars and Star Trek both set in the future and each has its own clever 
robots that have human personality traits.

1 Jeopardy is an American television show featuring a question and answer competition. 
In one episode, Watson, an IBM-created Artificial Intelligence application, was placed 
to compete with recent program winners and eventually won the contest.

2 It was in this collection of short stories that Asimov introduced the Three Laws of 
Robotics, also called Asimov’s Laws. They have been accepted and disseminated by 
other authors of the genre, and the content of their text is as follows: 1st - A robot 
cannot hurt a human being or, by inaction, allow a human being to suffer any harm; 
2nd - A robot must obey orders given to it by humans except in cases where such 
orders conflict with the First Law; 3rd - A robot must protect its own existence as 
long as such protection does not conflict with the First or Second Laws” (ASIMOV, 
1950).
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And reality is that, as will be seen below, not only are these 
practical applications of AI already part of the daily life of human 
civilization, far from being destined only for science fiction stories, but 
they also perform activities with an equal quality, if not superior, to that 
of humans.

Before that, however, it is necessary to define precisely what would 
be Artificial Intelligence. According to McCarthy (1955), it is “the theory 
and development of computer systems capable of performing tasks that 
would normally require human intelligence, such as visual perception, 
speech recognition, decision making, and language translation.”

Another definition, by Russell and Norvig (2016), establishes 
Artificial Intelligence as “the study and design of intelligent agents, 
where an intelligent agent is a system that perceives its environment and 
performs actions that maximize its chances of success.” In the same vein, 
Kurzweil (1990) treats AI as “The art of creating machines that perform 
functions that require intelligence when performed by people”

And among those functions, there are also those Artificial 
Intelligence applications capable of producing works of art. Technology 
has already evolved to such an extent that programs of this kind have 
the ability to produce complex work, even when compared to those 
produced by humans and often without their intervention. From songs 
to paintings, book chapters, and film scripts, this kind of software already 
produces works that can be enjoyed by humans just as you would admire 
a Picasso painting or a Rolling Stones composition.

Artificial Intelligence thus embraces a multiplicity of definitions. 
However, the concept to be adopted for the purpose of this work foresees 
that this is an area of study focused on solving problems (or creating 
machines that perform this function) that previously only the human 
mind could answer. Thus, it cannot be said that there is “a” or “the” 
Artificial Intelligence. What exists is a series of different applications 
that use advanced technology to provide human reasoning abilities in 
one way or another.

In this sense, the question is how to protect these works when 
they begin to show signs of creativity? What to do when an Artificial 
Intelligence application goes beyond its original programming and 
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produces content with clear signs of novelty and originality? How to 
legally classify these assets?

The objective of this research, therefore, is to analyze how the 
legal protection of creative works produced by Artificial Intelligence 
applications would be, based on the concept of creative work in copyright 
law. To that goal, we shall verify the concept of creative work in accordance 
with the fundamental copyright legislation, the Berne Convention, and 
then according to Brazilian law; the main components that enable the 
operation of an AI application; and, finally, how the protection of a work 
created by applying AI in accordance with these legal principles would 
be given.





1.

CREATIVITY AND AUTHORSHIP ACCORDING TO  

THE BERNE CONVENTION

This work begins by seeking to understand the basic legislation 
for the protection of creative works of AI applications and which will 
influence the legal treatment of this matter in Brazil, which is the Berne 
Convention. Some of the reasons for its creation and the way in which 
it was adopted in Brazil shall be exposed. Then, it will be necessary to 
understand what is a creative work under said Convention, what can be 
protected as such, and what are the requirements for a given work to 
be considered creative. Finally, we will try to understand who can enjoy 
this work and who can be considered as author or otherwise holder of 
this creative work. Understanding the dynamics of how these factors 
function under the Berne Convention is fundamental, given that it is the 
first international regulation to address and regulate various aspects of 
copyright and that it is the basis for Brazilian law.

1.1. THE BASIC COPYRIGHT LEGISLATION FOR THE THEME:  
THE BERNE CONVENTION

The Berne Convention, signed in 1886, deals with the protection 
of works and the rights of their authors. It gives its creators, such as 
musicians, poets, and painters, the means to control how their creations 
are used, by whom, and in what terms. The Convention is based on basic 
principles and contains a number of determinations on the minimum 
protection to be guaranteed, as well as special provisions available to 
developing countries that wish to make use of such works.
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Prior to the Convention, “bilateral copyright treaties proliferated. 
However, they represented a very slow process of reaching the 
international consecration of this right.” (ASCENSÃO, 1997, p. 639). For 
this reason, efforts have been launched towards achieving multilateral 
protection instruments.

On this international instrument, José de Oliveira Ascensão says 
(1997, p. 639):

The main drivers of international contracting were, and continue 
to be, to date, the major countries that export intellectual works, 
which receive from them a more than proportional advantage. No 
wonder it was the highly developed European countries that were 
heavily involved in international contacts that drove the first major 
international agreement in this area: the Berne Convention, signed 
in 1886.

This influence of developed nations in the determination of 
international treaties has turned out to be a chronic situation concerning 
legislative texts in the field of copyright law, especially as these nations 
already have companies with more interest in regulating the subject. 
We shall see, in Chapter 2, the American influence in determining more 
recent international treaties and in Brazilian law itself.

Still on the Convention, it is the “oldest international instrument in 
the field of copyright law; the level of protection it provides to intellectual 
works is high and the guarantees given to their authors are as effective 
as possible” (WIPO, 1980, p. 5). Ascensão further comments that it 
“remains the standard instrument of international copyright. Technically 
careful, it is strongly protectionist. Its European scope has been erased as 
numerous other countries joined the treaty.”

Prior to the Berne Convention, copyright law remained 
uncoordinated at the international level (IPO, 2006). So, for example, 
a work published in the UK by a British person would be protected by 
copyright law in the United Kingdom, but could be copied and sold by 
anyone outside that country.

This would lead associations of book authors and publishers, 
especially in France, to pressure European governments to implement 
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an international regulation that would solve such a problem. About this 
international solution, Fragoso states (209, p. 84):

The result of an effort originated by private authors - the so-
called author societies, especially the French Société des Auteurs 
et Compositeurs Dramatiques, which had Victor Hugo among 
its founders, and Société des Auteurs, Compositeurs et Editeurs 
de Musique, currently SACEM -, the so-called Union of Bern was 
initially established with ten countries, including France, Germany, 
Spain, Italy, Belgium, Switzerland and their colonies or countries 
under their direct influence such as Haiti (France), Liberia (Italy), 
Tunisia (France), and the United Kingdom.

The entry of the countries was gradually occurring, so that in the 
21st century the Berne Convention already has the signature of 164 
countries, but the moment of signature of two countries in particular is 
emphasized here. The first is the United States of America, according to 
Ascensão (1997, p. 639):3

The United States of America has long prepared to accede to the 
Berne Convention, and its simultaneous revision along with the Universal 
Convention in Paris in 1971 has already been carried out under its 
supervision. The accession took effect on March 1, 1989.

The second country is Brazil, where the last revision of the 
Convention came into force in 1975 through Decree 75.699, of May 6, 
1975. This timeline should not be seen as a coincidence, since from the 
mid-1950s onwards, with the development of the US software industry, 
said country would lobby to implement a kind of protection that benefits 
their producers, as will be seen in more detail in chapter 2. Countries like 
Brazil would have been influenced by the US lobby to sign this type of 
international law.4

3 The full list of Berne Convention signatories can be found at the following link: https: 
//www.copyright -house.com/copyright/convencao-de-berna-paises.htm  .

4 The aforementioned revision is one of many suffered by the Berne Convention over 
the years. The first of these occurred on May 4, 1886, and was called the Paris Act. The 
most recent one also took place in Paris on July 24, 1971. In the meantime, there were 
a total of seven revisions promoted to the Berne Convention over the years (WIPO, 

https://www.copyright-house.com/copyright/convencao-de-berna-paises.htm
https://www.copyright-house.com/copyright/convencao-de-berna-paises.htm
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The Convention also sets out some basic principles that must be 
followed by all of its signatory countries and thus influences how the 
domestic laws of these countries should be written to protect copyright. 
Given the French influence on its creation, its devices are much more 
based on the principle of Droit D’Auteur, which privileges the figure of 
the author and brings more rights in the moral scope of the work. But 
even countries whose copyright laws are based on Copyright5  have, 
albeit reluctantly, eventually adopted some elements of the French right 
of influence, especially the paternity right.

José de Oliveira Ascensão states (1997, pp. 639-640) which are the 
four fundamental principles of the Berne Convention:

I) Principle of national treatment - The first principle is provided 
for in Art. 5 of the Berne Convention, through which is now ensured for 
each country that is or will become a signatory to this legal text. About 
this principle, Fragoso says (2009, p. 89):6

National treatment of foreign authors and stateless persons, as well 
as foreigners domiciled in the country, shall respect the principle 
of formal reciprocity. Accordingly, local law (lex loci) applies, 
contrary to the principle of material reciprocity, which requires an 
equivalence (...) between the law of the foreign author’s country 
(lex fori) and that of the country where protection is claimed. 
This is one of the aspects that gives copyright an international 
dimension...

Sam Ricketson (1992, p. 06) emphasizes that:

1980, p. 6). For the purposes of this work the wording of the most recent version of 
the Convention will be considered.

5 The difference between the institutes of Copyright and Droit D’auteur is recognized, 
especially with regard to their philosophical premises and the focus on the moral 
rights of works. However, for the purpose of this work the translation of both terms 
into Portuguese will be through the expression ‘Copyright’. For reference purposes, 
the original versions of texts cited in other languages will be included in a footnote.

6 The text of Article 5 of the Berne Convention reads as follows: (1) Authors enjoy, 
with regard to works protected under this Convention, in the countries of the Union, 
except the origin of the work, the rights which their respective laws currently grant 
or may grant to nationals in the future, as well as the rights especially granted by this 
Convention.
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Although constituting a Union for the protection of the rights of 
authors in their literary and artistic works, something that was 
claimed to be an imperative necessity of our time, it achieved 
this objective through the pragmatic application of the principle 
of national treatment rather than through the detailing of a set of 
prescriptions for those rights”.

Ascensão highlights (1997, p. 640), however, that:

Some countries have, however, suppressed the principle of 
personality, replacing it with the universality of protection: every 
author, domestic or foreign, gains the protection of their rules. In 
such cases the principle of the Convention adds nothing. But in most 
cases, and in Brazil today as well, this has not been the case, as only 
foreign authors can claim protections, as per iure conventionis.

II) Guarantee of conventional minimums - Ascensão states that “the 
Convention goes further and establishes certain minimum protection 
rules, which cannot be postponed by national laws. Successive revisions 
have seen an increase in these conventional minimums” (1997, p. 640). 
Ricketson (1992, p. 06) reveals that “[…] the final text was a minimalist 
document which sought the lowest common denominator among the 
countries represented as the necessary price of gaining the largest 
number of adherents”

On the subject, Fragoso establishes (2009, p. 85):

Such a guarantee is fundamental for the exploitation of the 
author’s patrimonial rights, which become the sole judge of the 
intended uses - with the limitations and exceptions provided. 
These rights are those of transmission or broadcasting of literary 
or artistic works, exhibition of works of art and construction 
of works of architecture (Article 3, 3) in addition to those of 
translation and adaptation, subject to the various technological 
means and methods available. Additionally, there is the so-called 
droit de suite or right of sequel, whereby the author is entitled to 
pecuniary participation in successive disposals of works of art and 
manuscripts, when there is added value.
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III) Determining the country of origin of the work - in view of the fact 
that the Convention only covers works produced in its member countries, 
Ascensão comments (1997, p. 640) that it is necessary to determine 
precisely which criteria is to be considered relevant to link a work to a 
country. The aforementioned art. 5, item 47 deal on this determination, 
based on the distinction between published and unpublished works.

IV) Principle of conformity of domestic law - “It is assumed that 
when a country becomes a party to the Convention its domestic law 
permits the application of the provisions of the Convention” (ASCENSÃO, 
1997, p. 640). On this subject, Fragoso states (2009, p. 91) an example of 
the period of protection of the works, which:

... must comply with the same period as the law of the country 
in which the protection is claimed - unless otherwise provided, 
allowing for a longer period than the law of the country of origin 
of the work provides. The potential for conflict deriving from this 
provision of the Convention, especially in relation to US law - 
which provides that the scope of the provisions of the law will not 
be limited by US accession to the Berne Convention, is wide.

It is clear that the purpose of the Berne Convention would be 
to protect the rights of authors and publishers of works, especially 
at international level. The pressure of associations, especially from 
France, to ensure the protection of their rights in other territories led to 
international legislation which would establish minimum requirements 

7 Article 5, item 4, of the Berne Convention provides: 4) The country of origin shall be 
considered to be: (a) in the case of works first published in a country of the Union, 
that country; in the case of works published simultaneously in several countries of the 
Union which grant different terms of protection, the country whose legislation grants 
the shortest term of protection; (b) in the case of works published simultaneously in a 
country outside the Union and in a country of the Union, the latter country; (c) in the 
case of unpublished works or of works first published in a country outside the Union, 
without simultaneous publication in a country of the Union, the country of the Union 
of which the author is a national, provided that: (i) when these are cinematographic 
works the maker of which has his headquarters or his habitual residence in a country 
of the Union, the country of origin shall be that country, and (ii) when these are works 
of architecture erected in a country of the Union or other artistic works incorporated 
in a building or other structure located in a country of the Union, the country of origin 
shall be that country.
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for the protection of this right worldwide. Although there are differences 
between Droit D’Auteur and Copyright, with the former being the result 
of continental European law and the latter applicable in common law 
countries, the Convention would eventually be adopted in most countries 
of the world.

What is intended in the next two items of this Chapter 1 is to 
address what the Berne Convention considers to be creative work and, 
subsequently, to whom this creation belongs. These are fundamental 
concepts for the discussion that will be developed in the following 
chapters of this work.

1.2. THE CONCEPT OF CREATIVE WORK ACCORDING TO  
THE BERNE CONVENTION

In order to arrive at an adequate concept of what would be creative 
work, one should first resort to the basic legislation, the Berne Convention, 
because of its importance as the first international instrument to 
establish basic principles for Author’s Right, such as the concept of work. 
Provisions on the types of creations covered by the legislation can be 
found in Article 2 of the legal text. In order to begin the analysis, the first 
paragraph of said article is observed:

(1) 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.
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Note that the object of paragraph 1 is the definition of the terms 
“literary and artistic works”. This happens through two criteria: “this 
terminology aims at the set of productions in the literary, scientific and 
artistic domain” and “removes any limitation as to the mode or form of 
expression of the works” (WIPO, 1980, p. 12).

Regarding the first criterion, it is emphasized that the content of the 
work protected by the legislation “is in no way a condition for protection.” 
By referring not only to literary and artistic domain, but also scientific, the 
Convention therefore encompasses scientific works that will be protected 
as a function of the shape they take” (WIPO, 1980, p. 12).

This means that the content of the expression of the idea is of little 
relevance for obtaining protection through the Berne Convention (WIPO, 
1980, p. 13):

It is generally accepted that the value or merit of a work, an eminently 
subjective and individual notion, should not be equally considered; 
In case of litigation, for example, the Judge will not have to appreciate 
the artistic or cultural value of a work. The same is true of the 
destination of the work: it may be produced solely for educational 
purposes or purely for utilitarian or commercial purposes, and that 
would not be a determining condition of protection.

What the text requires for a work to be considered for protection 
is for it to be expressed so a third party can appreciate it. As the WIPO 
Berne Convention Guide reads (1980, p. 13): “Indeed, the work can be 
communicated to the public by any means, oral or written. The form of 
expression is equally indifferent, no matter what process was used to 
produce the work.”

As for the second criterion, the list of items presented by the article 
cannot be considered as restricting to what is or is not considered as the 
expression of a work. According to the WIPO Guide (1980, p. 13):

... the terminology of the Convention must be considered as 
forming a whole; the terms “literary and artistic works” may be 
understood as works which may be protected and, to illustrate 
this terminology, Article 2, paragraph 1 lists them. The use of the 
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words “such as” indicates that the list is purely enunciative and 
not limiting: it is a question of providing national legislators with a 
number of examples ...

This exemplary nature of the Convention allows the legislators of 
each country to go further and consider as protected works other types 
of literary, scientific and artistic productions (WIPO, 1980, p. 18), such as 
a computer program, which will be dealt with in detail throughout this 
work.

Ricketson (1992, p. 10) highlights:

“What was required for authorship under the Convention, 
therefore, was the creation of some kind of production in the 
literary, scientific or artistic domain, but the text of 1886 made 
in reference to the criteria such productions should satisfy.  Once 
again, however, national laws appear to have been in agreement 
that questions of novelty, invention, merit or purpose were not 
involved in the calculus.  The most general requirement under 
these laws was one of “originality” or “intellectual creation,” and 
it appears to have been clearly understood that this was also a 
requirement for the purposes of protection under the Convention”.

In closing the remarks on Article 1 (1) of the Berne Convention, the 
WIPO Manual states:

In concluding these observations or clarifications concerning 
Article 2 (1), it should be noted that the Convention, in its definition 
of protected works, does not indicate any criteria for determining 
protection. However, it is permissible to deduce from the general 
scheme of the Convention that they must be intellectual creations 
(the word appears in Article 2 (5)8). It is within this spirit that 
many national laws (...) provide that, to be protected, works must 

8 Article 5 (4) of the Berne Convention provides: Compilations of literary or artistic 
works, such as encyclopedias and anthologies, which, by choice or arrangement of 
materials, constitute intellectual creations, are protected as such, without prejudice 
to the rights of the authors of each of the works that are part of these compilations. 
(Emphasis added)
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be original in the sense that they constitute a creation. In fact, the 
Convention uses the expression “original works” to distinguish 
them from derivative works. But originality is not to be confused 
with novelty: two painters, installing their easels in the same place 
and each painting the same landscape, make a work of creation 
separately; The second painting is not new because the same 
subject has already been dealt with by another painter, but it is 
original as it reflects the personality of the artist. Likewise, two 
artisans carving a small sculpture representing an elephant on 
the wood each create an original work, although the two small 
sculptures are similar and nothing new can be said about either. Of 
course, this condition of originality, as required by law, is often left 
to the discretion of the courts.

It is this more general approach to the Convention that makes it 
necessary to seek to complement the doctrine of the concept of what 
would be work protected by copyright. In addition to it being explicit, 
one can allude from the analysis of the Convention that the work must 
be an intellectual creation and, moreover, be original. German author 
Eugen Ulmer (1980, pp. 130-131), whose position will be taken to define 
what authorial work would be, understood that the work would consist 
of an intellectual creative expression. Thus, to be defined as a work it 
is essential that: 1) other people can have access to the work either by 
material or immaterial means; 2) it must bring something new in the 
cultural aspect, and cannot be mere reproduction of something existing 
and; 3) that it is a creation of spirit, that is, of an intellect. About this 
definition, he further states (ULMER, 1980, pp. 127-128):

Concepts in law have experienced a new dimension through the 
development and evolution of modern art. In particular, these 
are phenomena in the field of fine arts, music and poetry that no 
longer comply with the traditional rules of aesthetics, in music 
with the laws of melody and harmony. The use of mathematical 
and geometric rules and formulas, as well as the involvement of 
technical means in the process of creating the work is characteristic. 
Examples are serial and electronic music, optical art, computer 
music, computer graphics, computational poetry, etc. (...)
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In disputing opinions about the concept of art, its vastness and 
its limits, we must assume in principle that the jurist is not called 
upon to judge artistic tendencies. On the contrary, it will be based 
on the opinions represented in life, especially among artists, 
art connoisseurs and art lovers, and will also take into account 
the opinions of an artistic avant-garde. But the characteristic of 
personal spiritual creation remains indispensable. The evaluation 
of typical phenomena should be reconsidered in explaining the 
concepts of musical works and works of fine arts.9

In other words, what the author discusses is not the merit of art, 
whether it is considered beautiful in the artistic world or not, but whether 
it fulfills the minimum concepts expressed by the law. In addition to 
having to be expressed in a medium noticeable to others and being 
creative, not a mere copy, the work must be a personal creation of spirit. 
Such a definition from Ulmer, however, raises two relevant questions, 
with the first being: what is creativity? And the other, to be addressed 
in item 1.3: what kind of author has the ability to produce a creation of 
spirit?

Turning to the question of creativity, Carolina Tinoco Ramos 
comments (2009, p. 189) that “in fact, for a creation to be a work it must 
have a minimum degree of creativity that can justify the fact that it is 
exploited exclusively by its author or by the holder of its rights”. For that 
author, this minimum degree of creativity would be an inherent feature of 

9 From the original in German: Eine neue Dimension haben die Begriffe des Gesetzes 
durch die Entwicklung, die Evolution der modernen Kunst erfahren. Insbesondere geht 
es um Erscheinungen im Bereich der bildenden Künste, der Musik und der Dichtung, die 
nicht mehr traditionellen Regeln der Ästhetik, bei der Musik den Gesetzen von Melodie 
und Harmonie entsprechen. Charakteristisch ist u. a. die Verwendung mathematischer 
und geometrischer Regeln und Formeln sowie die Einschaltung technischer Mittel in 
den Prozeß der Werkschöpfung. Beispiele sind serielle und elektronische Musik, Optical 
Art, Computermusik, Computergraphik, Computerdichtung u. a. (…)

 Im Streit der Meinungen über den Begriff der Kunst, seine Weite und seine Grenzen 
haben wir grundsätzlich davon auszugehen, daß der Jurist nicht zu einem Urteil über 
Kunstrichtungen berufen ist. Er wird vielmehr von den Auffassungen ausgehen, die im 
Leben, insbesondere im Kreis von Künstlern, Kunstkennern und -freunden, vertreten 
werden, und dabei auch den Meinungen einer künstlerischen Avantgarde Rechnung 
tragen. Unverzichtbar bleibt aber das Merkmal der persönlichen geistigen Schöpfung. 
Auf die Beurteilung typischer Erscheinungen ist bei der Erläuterung der Begriffe der 
Musikwerke und der Werke der bildenden Künste zurückzukommen.



26 MARCOS WACHOWICZ | LUKAS RUTHES GONÇALVES 

the work, so that without the minimum creative contribution a creation 
could not be protected by copyright.

Runco and Jaeger, in turn, establish (2012, p. 92) that the standard 
definition of creativity requires both originality and effectiveness. 
“[Originality] is undoubtedly required. It is often labeled novelty, but 
whatever the label, if something is not unusual, novel, or unique, it 
is commonplace, mundane, or conventional. It is not original, and 
therefore not creative”

But, while vital, originality alone is not enough, for “Original things 
must be effective to be creative. Like originality, effectiveness takes 
various forms. It may take the form of (and be labeled as) usefulness, fit, 
or appropriateness.”

Said effectiveness could also take the form of economic value. 
According to Runco and Jaeger (2012, p. 92) This label is quite clear in the 
economic research on creativity; it describes how original and valuable 
products and ideas depend on the current market, and more specifically 
on the costs and benefits of contrarianism.”

Another useful definition of creativity comes from Morris Stein 
(1953, pp. 311-312), who states:

“Let us start with a definition. The creative work is a novel work 
that is accepted as tenable or useful or satisfying by a group in 
some point in time (...). By ‘‘novel’’ I mean that the creative product 
did not exist previously in precisely the same form (...). The extent 
to which a work is novel depends on the extent to which it deviates 
from the traditional or the status quo. This may well depend on the 
nature of the problem that is attacked, the fund of knowledge or 
experience that exists in the field at the time, and the characteristics 
of the creative individual and those of the individuals with whom 
he [or she] is communicating”

Thus, creative work, first, is that which is externalized in some 
medium that allows for its perception by third parties. Second, the 
work must be creative, which means that it must be original, effective 
and accepted by the society in which it is created as proposed by Morris 
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Stein. Finally, this work must be a creation of the spirit, that is, it must be 
created by an intellect. What is meant by this last point of the definition 
will be addressed in the item below.

1.3. TO WHOM THE CREATIVE WORK BELONGS ACCORDING TO THE BERNE 
CONVENTION

To see who Eugen Ulmer alludes to when speaking of persönlichen 
geistigen Schöpfung (personal spiritual creation), it is necessary to 
return to the Berne Convention in the portions in which she addresses 
the question of the authorship of these creative works. The WIPO Berne 
Convention Guide (1980, p. 110) states that the authorship provision 
goes back to the very origin of the Convention and aims to determine 
who has the quality to enforce the protected rights of works.

Article 15 (1) of the Convention provides that:

In order that the author of a literary or artistic work protected 
by this Convention shall, in the absence of proof to the contrary, 
be regarded as such, and consequently be entitled to institute 
infringement proceedings in the countries of the Union, it shall be 
sufficient for his name to appear on the work in the usual manner. 
This paragraph applies even when the names are pseudonyms, 
provided that the pseudonyms adopted leave no doubt about the 
identity of the authors.

It is interesting to note that the Convention itself does not define 
what would be the author, instead establishing a presumption that the 
author whose name is indicated in the work in the usual way is author. “It 
is a general formula that leaves to courts the entire scope of appreciation. 
The proof to the contrary is the responsibility of the counterfeiters, that 
is, it is up to them to prove, in the event of a dispute, that the person 
indicated is not the author” (WIPO, 1980, p. 110).

According to Dénes Legeza (2015, p. 06):

Although the term ‘author’ is not defined by the Berne Convention 
as none of its provisions defines that only a natural person or both 
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natural and legal persons can be an author, some scholars find that 
the term of protection (life plus 50 years—except anonymous works 
or works written under a pseudonym), the phrase ‘death’ and the 
moral rights are the evidence proving that the Berne Convention 
protects mainly natural persons. Article 7 bis which provides the 
calculation of the term of protection in joint authorship says: “[the 
term of protection] shall be calculated from the death of the last 
surviving author” [emphasis added]

Another point highlighted by the WIPO guide is as follows (1980, 
pp. 110-111):

It should be noted that the Convention merely establishes the 
fundamental principle that the author of a work is, unless proven 
otherwise, that under the name of which it is disclosed. It goes 
no further and leaves to national legislations to rule on copyright 
ownership. This issue may be of some importance, for example 
in the case of works created on behalf of a boss (natural or moral 
person, private or public), within the framework of an author’s 
employment contract, or works created to order.

In other words, the Berne Convention leaves it up to national 
legislation to establish stricter criteria for determining authorship, and 
it does not specifically mention other criteria than appearing to be the 
author or person by affixing the name to creative work. We shall see later 
in Chapter 2 how Brazilian law addresses this issue.

Article 15 (1) would also applies to those works without an 
identifiable author, or anonymous works. According to the same WIPO 
guide (1980, p. 110):

This paragraph states that the same presumption applies to 
pseudonymous works where the pseudonym adopted by the 
author leaves no doubt as to its identity: this case is covered in 
identical terms in Article 7 (3)10 concerning the duration of 

10 This is the wording of Article 7 (3) of the Berne Convention: For anonymous or 
pseudonymous works, the term granted by this Convention shall expire fifty years 
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protection and the factual elements to be taken into account are 
also here reserved for the appreciation of the courts.

This issue of anonymous and pseudonymous works has yet another 
paragraph to address the issue, which is number 3 of that same article 15 
of the Berne Convention, which reads:

In the case of anonymous and pseudonymous works, other than 
those referred to in paragraph 1 above, the publisher whose name 
appears on the work shall, in the absence of proof to the contrary, 
be deemed to represent the author, and in this capacity he shall be 
entitled to protect and enforce the author’s rights. The provision of 
this paragraph shall cease to apply when the author has disclosed 
his identity and verified his authorship.

Such a disposition has great relevance for the present work. 
Considering that works made by Artificial Intelligence applications 
potentially have little or no human participation, the way it is disseminated 
can be decisive in establishing who owns a particular creative work. 
Thus, those with the ability to enjoy the work need not necessarily be a 
physical person.

However, on the issue of authorship, Ulmer insists that individuality 
traits would be essential in the process of creating the work so that an 
author could be attributed. In his words (1980, p. 133):

IV. Protected works are distinguished from entities unprotected by 
their inherent individuality as personal spiritual creations.

1. literary and artistic creation includes both conception and 
formation. The focus of intellectual achievement may be on the 
inspirations of the imagination, the developments and logic of 

after the work has become lawfully accessible to the public. However, when the 
pseudonym adopted by the author leaves no doubt about his identity, the duration of 
the protection is that provided for in paragraph 1). If the author of an anonymous or 
pseudonymous work reveals his identity during the above period, the applicable term 
of protection is that provided for in paragraph 1). Union countries are not obliged to 
protect anonymous or pseudonymous works for which it is reasonably assumed that 
their author died fifty years ago.
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the thought process, the representation or the selection and 
disposition of contributions and materials.

2 Individuality presupposes that personal traits appear in the 
creation of a work. If there is no room for such development, as is 
the case, for example, with the numerical series of logarithm tables 
or chemical formulas, which by their very nature are not variable, 
there is no copyrighted artwork11.

The specific personality traits of the author would be necessary 
for a work to be protected. This means that the ability to attribute this 
individuality is what would constitute the authorship process. However, 
it should be noted that not only the author is able to enjoy the rights 
attributable to creative works protected by law. At this point, it is 
necessary to address the distinction between ownership and authorship.

Ownership, according to Fragoso (2009, p. 195) is “the endowment 
of copyright. It is originally attributed to the author or intellectual 
creator of the work, or it may be attributed to its commissioner, and even 
in those cases of collective works where individual collaboration is not 
distinguished”. The same author (2009, pp. 195-196) complements on 
that matter:

It may also be the object of transmission between living persons or 
as an inheritance. The transfer of effective ownership, in practice, 
is the transfer of the copyright holder’s ability to exercise Author’s 
Rights as if it were the author. Thus, the assignee as to the property 
rights; the organizer or principal in the cases studied and the 

11 From the original in German: IV. Von schutzlosen Gebilden grenzen sich die geschützten 
Werke durch die Individualität ab, die ihnen als persönlichen geistigen Schöpfungen 
innewohnt.

 1. Zur literarischen und künstlerischen Schöpfung gehört sowohl die Konzeption wie 
die Formung. Der Schwerpunkt der geistigen Leistung kann dabei auf den Eingebungen 
der Phantasie, auf den Entwicklungen und der Logik der Gedankenführung, auf der 
Darstellung oder auf der Auswahl und Anordnung von Beiträgen und Materialien liegen.

 2. Die Individualität setzt voraus, daß beim Werkschaffen persönliche Züge zur 
Entfaltung kommen. Fehlt der Spielraum für eine solche Entfaltung, wie beispielsweise 
bei den Zahlenreihen der Logarithmentafeln oder bei chemischen Formeln, die 
ihrer Natur nach nicht variabel sind, so liegt kein urheberrechtlich schutzfähiges 
Werkschaffen vor.
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successors, with the foreseen reservations, such as the prohibition 
to exercise the very personal rights of modification and repentance 
that are not transmitted to him.

This means that a third party unrelated to the creation of a 
particular work could exercise rights over a work as if it were an author, 
without necessarily having participated in the creative process of the 
work. Although this type of operation contradicts Ulmer’s (1980, pp. 130-
131) provisions on work and authorship in some way, the fact that the 
Berne Convention leaves this conceptualization open is not necessarily 
the creative spirit behind an intellectual work shall be the one exercising 
the rights over such creation.

Thus, by the end of this first Chapter it is already possible to draw 
some conclusions about the Berne Convention and the way it conceptualizes 
work and author. First, as for the legislation itself, it would be the result 
of pressure from associations of authors who sought to homogenize the 
protection of their works in all countries. This means that the Convention 
is already born claiming to have a universal character. Given this attribute, 
it establishes minimum copyright protection requirements, which need to 
be followed in all of its 164 signatory countries.

This comprehensiveness causes the Convention’s dispositions 
to take a generalizing position, which leads to the second conclusion: 
work is any intellectual creation which has been creatively externalized. 
This conceptualization, while useful, is not further elaborated by the 
Convention, which requires the search for complementary definitions in 
doctrine to fill the gaps left by the treaty.

The doctrine used to define work, in this case, comes from the 
German jurist Eugen Ulmer (1980, pp. 130-131), who attests that a 
work is an intellectual creative expression. Expression in that it can be 
perceived by others; creative in the sense that it brings something new 
compared to existing works and; intellectual in the context that it must 
be a creation of spirit.

The concept of creativity also deserved more detail, as neither 
the Convention nor the German jurist established definitions for it. 
Creativity, as defined by Runco and Jaeger (2012, p. 92), would require 
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both originality and usefulness of a given work. The first provides that the 
created item cannot be a mere copy of something that already exists, but 
of these requirements, the most relevant is the second, utility, because it 
demands that the work be perceived as such in the context of the society 
in which it is created. That is, it must be appreciable and considered as a 
work of art that can be protected.

Finally, the third conclusion that can be drawn at the end of this 
argument is the generality of the Convention’s definition of who would be 
considered author. This legislation only requires that a person put their 
identification on a particular work to be recognized as an author. Such 
openness allows national legislations to draw up their own definitions 
of authorship, which, as will be seen in chapter 2, will be explored by 
Brazilian legislators. Similarly, it does not necessarily require the 
copyright owner of a work to be its creator, allowing the ownership of 
the copyright to be taken by third parties.

In view of the essential legal definitions of what would become 
creative work and author, according to the main legislation that regulates 
the subject, the next chapter should deal with how this regulation takes 
place in Brazilian territory and, in the following chapter, bring a deeper 
explanation about the operation of an Artificial Intelligence application. 
Understanding these concepts will prove to be essential when chapter 4 
discusses the tutelage of works created by AI applications.



2.

WORK, AUTHORITY AND  

OWNERSHIP IN ACCORDANCE  

WITH BRAZILIAN LAWS

In view of the relevant definitions of the Berne Convention 
regarding the definition of what is a creative work and who is its owner, it 
is now necessary to analyze how these concepts are applied in Brazilian 
law. In this sense, it is necessary to read and analyze laws 9.609 / 98 
(which regulates computer programs) and 9.610 / 98 (which regulates 
copyright and related issues) in the aspects most relevant to this work. 
As with the Berne Convention in the first chapter, we shall first analyze 
provisions on the definition of creative work; shortly thereafter the 
legal guardianship of authorship; and, finally, we will address what the 
laws on ownership are. For all these three elements, conclusions will be 
drawn on the manner of their application, based on the above and the 
provisions of the laws.

2.1. CREATIVE WORK IN ACCORDANCE WITH LAWS 9.609 / 98 AND 9.610 / 98

The concept of protected work has remained broadly unchanged 
since its inception at the Berne Convention. In this international text the 
work, to be protected by copyright, should be an express intellectual 
creation and, moreover, be original. Or, as Ulmer defines it, to be a creative 
intellectual expression.

This definition was maintained by former Brazilian copyright 
understanding in Law  5,988/1973. This conclusion can be reached 
through reading article 6 of said law, which provides for intellectual 



34 MARCOS WACHOWICZ | LUKAS RUTHES GONÇALVES 

works to be the creations of the spirit, however externalized. This is also 
what José de Oliveira Ascensão (1997, p. 27) states:

Art. 6 teaches us that “intellectual works are the creations of 
the spirit in any way exteriorized,” and then provides a long list 
of such works. In the same way, the Berne Convention, on which 
that idea is based, encompasses in “literary and artistic works” all 
productions of literary, scientific or artistic domain, whatever the 
means of expression.

With respect to the amendments between Law 5,988 / 73 and 
9,610 / 98, specifically regarding the issue of the protected work, Valente 
comments that some specific modifications were made regarding the 
detailing of this concept, to include (2018, pp. 269-270):

A. “Expressed by any means or support, tangible or intangible, 
known or invented in the future”; 

B. Replacing the term “cinematographic works” with “audiovisual 
works, with or without sound, including cinematographic works”;

C. The inclusion of landscaping among protected works (although 
Aloysio Nunes Ferreira did not adopt the exclusion of “engineering”, 
which is also suggested); 

D. Suggesting clarification that (i) computer programs are subject 
to specific legislation; and (ii) database protection does not 
encompass the data or materials themselves; 

E. Inclusion of an article on what is not protected by Copyright 
and related issues, adopted entirely as Article 8 of the substitute 
provision. In the words of the Executive’s document, “the proposed 
wording follows the TRIPs agreement and clarifies which works 
are not protected by copyright. Given the absence of an authorial 
culture in the country this article is important and concerns 
recently edited copyright legislation.” One of the main points of 
the article, the prediction that isolated titles and names are not 
protected by copyright, was also the MPA’s suggestion to the CDA.
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Thus, the wording of the excerpt of Law 9.610 / 98 that deals with 
protected works, Article 7, remained as follows:

Art. 7 Protected intellectual works include the creations of the 
mind, expressed by any means or on any kind of medium, tangible 
or intangible, currently known or invented in the future, such as:

I - texts of literary, artistic or scientific works;

II - lectures, addresses, sermons and other works of the same nature;

III - dramatical works and dramatical musical works;

IV - choreographic and pantomime works, with its scenic execution 
fixed in writing or any other form;

V - musical compositions, with or without lyrics;

VI - audiovisual works, with or without sound, including 
cinematographic works;

VII - photographic works and those produced by any process 
analogous to photography;

VIII - works of drawing, painting, printmaking, sculpture, 
lithography and kinetic art;

IX - illustrations, maps and other works of the same nature;

X - projects, sketches and plastic works relating to geography, 
engineering, topography, architecture, landscaping, sceneries and 
science;

XI - adaptations, translations and other transformations of original 
works, presented as new intellectual creation;

XII - computer programs;

XIII - collections or compilations, anthologies, encyclopedias, 
dictionaries, databases and other works, which, in selection or 
arrangement of their contents, constitute intellectual creations.

First Paragraph: Computer programs are the object of specific 
legislation, observing the provisions of this Law that apply to them.

Second Paragraph: The protection granted on item XIII does 
not cover the data or materials themselves and it is understood 
without prejudice to any remaining copyright in respect of the data 
or materials contained in the works.
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Third Paragraph: In the field of sciences, the protection will fall on 
the literary or artistic form, not covering its scientific or technical 
content, without prejudice to the rights that protect other fields of 
immaterial property.

With regard to what is not protected by copyright, this was the 
responsibility of Article 8 of the same law12. On the other hand, specific 
legislation on computer programs, Law n. 9.609 / 98, thus provides on 
the concept of this type of work:

Article 1 -- Computer program is the expression of an organized 
set of instructions in a natural or coded language, contained in 
physical support of any nature, necessary for use in automated 
information-processing machines, devices, instruments or 
peripheral equipment, based on technology. analog or digital, to 
make them work in a manner and for a specific purpose.

However, the same legislation concerning software emphasizes 
its subjection to law 9.610 / 98 by emphasizing in article 2 that the 
intellectual property protection regime of a computer program is that 
conferred to literary works by current copyright and related legislation 
in Brazil.

From the analysis of these pieces of legislation it is possible to 
reach some conclusions:

I. The continuity of the concept of protected work

As noted above by Ascensão, the concept of protected work was one 
that remained largely unchanged from the Berne Convention to Brazilian 
Copyright Law of 1973. The same can be said when transposing it into 
law 9.610 / 98. Thus, the concept discussed in Chapter 1, from Ulmer, 

12 Article 8: The following elements are not protected under copyright as established in 
this law:  I - ideas, normative procedures, systems, methods, projects or mathematical 
concepts as such; II - schemes, plans or rules for performing mental acts, games or 
business; III - blank forms to be filled in by any kind of information, scientific or 
otherwise, and its instructions; IV - the texts of treaties or conventions, laws, decrees, 
regulations, court decisions and other official acts; V - commonly used information 
such as calendars, calendars, entries or subtitles; VI - isolated names and titles; VII - 
the industrial or commercial use of the ideas contained in the works.



ARTIFICIAL INTELLIGENCE AND CREATIVITY 37

that a work is a creative intellectual expression would still apply, with the 
addition that creative is all that presents itself as being original and useful 
at the same time. The only relevant addition was in the clarification that 
the expression of this work can be given in any way and in any support, 
which leads to the second conclusion:

II. The effort of the law to demonstrate that the expression of the 
work occurs in any way

The great effort of the law and of the legislators to emphasize that 
the expression of the work can be through any means, be it tangible or 
intangible, including a list of 13 exemplary items which can be considered 
as works. This great emphasis, however, has its function, since Article 8 of 
the same law emphasizes that ideas are not protected by copyright. Thus, 
said emphasis has the usefulness of reiterate to constituents the need to 
express their ideas in some medium so that they can enjoy protection by 
law.

III. Database protection

A relevant point added to Law 9.610 / 98 was the protection 
it gives to databases. By disposing in item XIII of article 7 that these 
are in the list of works protected by copyright, it is one that can pave 
the way for the proper protection of works created by applications of 
artificial intelligence given its dependence on data, as will be seen later 
in chapter 3.

However, attention should be paid to Article 7, Paragraph 2, of 
Law 9.610 / 98, as the data used to train an AI application to perform a 
particular function may not be freely used. Thus, even if a compilation, 
or the algorithm trained in this case, can be protected by copyright, this 
does not mean that it can be used for any purpose without first obtaining 
permission from the owners of any works used as raw material for a 
particular computer program.

One criticism made by Ascensão to this type of work is that because 
it is of a utilitarian character, “the requirement of originality should be 
added in the terms mentioned above. There will therefore be a particular 
requirement regarding the other works. This will make copyright 
protection of the database rare and unsafe” (1997, p. 674).
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IV. Adaptations in the concept of protected work to the concept of 
software

The definition of computer program provided in article 1 of Law 
9.609 / 98 is familiar to the idea of protected work of Law 9.610 / 98 
in the sense that it provides that the expression of the work is one of 
its central elements. Denis Borges Barbosa argues that such a definition 
would make evident the connection of the software with the usual 
means of technology transmission, because in addition to the machine 
instructions, there would be instructions directed at the human receiver, 
and the whole would be the software (2017, p. 1851).

However, it is necessary to highlight a fundamental difference 
between copyright protection of computer programs and other types of 
works. For this, it is necessary to refer to Article 2, Paragraph 1, of Law 
9.609 / 98:

Paragraph 1. The provisions concerning moral rights shall not 
apply to the computer program, and the author’s right to claim 
paternity of the computer program and the author’s right to 
oppose unauthorized changes shall be preserved at all times, when 
they entail deformation, mutilation or other modification of the 
computer program that may damage their honor or reputation.

That is, while other types of works receive protection from the 
provisions of copyright in their entirety, namely in the modalities of property 
rights and moral rights, computer programs will receive protection only in 
the first instance. On the subject, Barbosa says (2017, p. 1946):

The restriction of nonpecuniary rights is appropriate, postulating 
that such rights do not constitute an ineradicable constitutional 
element of intellectual rights. They are personal rights, but not 
necessarily emanations of constitutional guarantees (...).

As such rights are not a peculiarity of copyright law [...] and - as 
we insisted - the constitutional root of protection for computer 
programs is article 5, XXIX13, of the 1988 Brazilian Constitution, 

13 Article 5, XXIX, of the 1988 Brazilian Constitution states: the law will grant the authors 
of industrial inventions temporary privilege for their use, as well as protection to 
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there is nothing more natural than applying a more restricted 
protection to software...

Work, in Brazilian law, as it was in the Berne Convention, is every 
creative intellectual expression, in which to be creative it is necessary 
that a certain work be original and useful. Law 9.610 / 98 adds protection 
to databases, which becomes relevant if AI’s dependence on information 
is considered. With respect to the specific protection of computer 
programs, all provisions concerning copyright law, except moral rights, 
apply to them. Given this, we now turn to the question of authorship.

2.2. THE AUTHORSHIP OF CREATIVE WORKS ACCORDING TO BRAZILIAN 
LAW

Regarding the possibility of authorship by companies in the 1973 
Brazilian Copyright Law, Ascensão states (1997, pp. 86-87):

This is the figure that, not in a completely fortunate manner, article 
15 envisions, by mentioning the work “organized by an individual 
or collective company”. This entity, which may both singular and 
collective, is the company owner; and it can be plural as there may 
be multiple business owners.

Thus, in the collective work, the right originally belongs to the 
business owner (...). Indeed, the entrepreneur may be simultane-
ously a creator, but this is irrelevant to the classification of the col-
lective work.

In Law 9.610 / 98, the provisions on the authorship of intellectual 
works can be found in Chapter II of Title II between Articles 11 and 17, 
of which we highlight:

Art. 11. Author is the natural person who creates a literary, artistic 
or scientific work.

industrial creations, trademark ownership, company names and other distinctive 
signs, in view of social interest and technological and economic development of the 
country.
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 Sole paragraph. The protection granted to the author may apply to 
legal entities in the cases provided for in this Law.

Art. 12. In order to identify themselves as an author, the creator 
of the literary, artistic or scientific work may use their full name, 
or abbreviated name with their initials, pseudonym or any other 
conventional sign.

Art. 13. Is considered to be the author of the intellectual work, 
when there is no proof to the contrary, the one who, by one of the 
identification modalities referred to in the previous article, has, in 
an usual manner, indicated or announced this quality.

From the analysis of the highlighted devices, it is possible to reach 
some conclusions:

I. Congruence with the definition of author in the Berne Convention

As with the definition of protected work, the author’s definition 
of law 9.610 / 98 also bears similarities to the Berne Convention. It is 
interesting to note that the Convention itself does not define what would 
be the author, instead establishing a presumption that the author whose 
name is indicated in the work in the usual way is the author.

On this definition Ascensão says, first of all, that the principle 
to be clearly stated is that the author is the intellectual creator of the 
work. In his words: “the literary or artistic work requires a creation, 
in the spirit plane: author is the one who accomplishes this creation. 
There are exceptions (...), but the principle must nevertheless be clearly 
proclaimed” (ASCENSÃO, 1997, p. 70). That is what Article 22 of Law 
9,610 / 98 generally provides.14

Ascensão then comments on the determination that authorship 
always has to assume an identification and that it could be done anyway. 
According to the Portuguese writer (1997, p. 71):

In order to identify themselves as an author, the creator of the literary, 
artistic or scientific work may use their full name, or abbreviated 
name with their initials, pseudonym or any other conventional sign. 

14 Thus provides for Article 22 of Law 9,610 / 98: The author has the moral and 
patrimonial rights to the work they created.
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This precept has a mixed character, as it respects both the right of 
persons, in the chapter of the name, and Author’s Rights.

With respect to article 13, Ascensão comments that copyright 
would be attributed to those who had been designated in a universally 
adopted manner and complements such an impression to be corroborated 
by article 15 (1) of the Berne Convention15 (ASCENSÃO, 1997, p. 72). 
Thus, the presumption of authorship remains for a particular work until 
proven otherwise, as it was in the Berne Convention. However, in the case 
of Brazilian law there is a fundamental difference, as will be seen below.

II. The determination of law 9.610 / 98 of authorship only for 
individuals

Valente reports an explanatory note dated 1996 by Otávio Afonso, 
a former CNDA (the Brazilian National Copyright Council) employee 
who was very knowledgeable about the entity’s operation, even during 
the legislative process of the current Brazilian Copyright Laws, in which 
he would insist in the proposal that the author, in the new laws, be the 
individual. In the words of Valente (2018, p. 262):

The note argued that “the principle that authorship is the 
prerogative of the creator of the work” was expressed in the 
legislation of several countries, such as Germany, Spain and 
Switzerland, and that the absence of such provision opened the 
“possibility for legal entities entrusted not of the creation, but only 
of the production and commercial distribution of the work, be 
considered authors ”.

The final wording of Article 11 of Law 9.610 / 98 provides that 
the author is the natural creator of the creative work and, in its sole 
paragraph, that the protection granted to the author could be applied 

15 Thus states the Berne Convention, Article 15, (1): In order that the author of a literary 
or artistic work protected by this Convention shall, in the absence of proof to the 
contrary, be regarded as such, and consequently be entitled to institute infringement 
proceedings in the countries of the Union, it shall be sufficient for his name to appear 
on the work in the usual manner. This paragraph shall be applicable even if this name 
is a pseudonym, where the pseudonym adopted by the author leaves no doubt as to 
his identity.
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to legal entities in the cases provided for by law. Valente (2018, p. 262) 
comments that it was the executive branch’s justification for the wording 
to have thus remained as follows: “This proposal reflects an international 
trend of approximation between the institutes of ‘copyright’ and ‘droit 
d’auteur’”.

This justification is relevant given the fact that the insertion of 
the sole paragraph of article 11 was made at the time when the then 
bill was pending before the Chamber’s Special Commission (under the 
supervision of Aloysio Nunes), as early as 1997, and had received a 
proposal for change from the executive branch. Such a proposal would 
have been influenced by private sector actors, as stated by Valente (2018, 
p. 254):

It is reported that, “with the contributions of the private sector, the 
Executive began the discussion process with the supervisor and the 
various parties involved in the negotiation of this matter.” Aloysio 
Nunes Ferreira referred to this interlocution in his presentation of 
the Substitutive Bill at CESP on September 10, 1997.

Among the contributions from the private sector, we highlight 
those given by ABC (Brazilian Film Association, which represented 
the interests of the North American MPA in Brazil), ABEM (Brazilian 
Association of Music Publishers), ABPC (Brazilian Association of Film 
Producers), ASSESPRO (Association of Brazilian Computer Software 
and Services Companies) and CNI (National Confederation of Industry) 
(VALENTE, 2018, pp. 252-253).

The writer further states that even the Special Commission would 
have held a series of meetings with these private sector actors, just 
as the supervisor of the then Bill Proposal 5.430 / 90 Aloysio Nunes 
Ferreira (2018, p. 254) did in person. This influence is even more 
evident if a timeline is drawn with the main legislative proposals that 
were part of the Bill that led to the current copyright laws, as shown 
in the table below that highlights the wording of article 11 and its sole 
paragraph of law 9.610 / 98 throughout the legislative texts (VALENTE, 
2018, pp.436-437):
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TABLE 1 - COMPARISON BETWEEN BILLS, IN PORTUGUESE

Fonte:  (VALENTE, 2018, pp. 436-437)

Regarding authorship, it can be seen that, in general, Law 9.610 / 
98 adopts similar provisions to those of the Berne Convention. In both 
texts authors are those who have indicated the name in the work in the 
usual way. This presumption admits questioning, with the presentation 
of evidence.

A vital difference for the Bern text is the arrangement of article 
11 of this law that only allows individuals to be the authors of literary, 
artistic or scientific works. However, the same article contains a 
provision that approximates the institutes of copyright and droit 
d’auteur, which establishes an exception so that the protection afforded 
to authors could also be applied to legal entities, in the cases provided 
for by law16.

This means that despite the provision stating that authorship 
belongs only to individuals, there are still legal possibilities for attributing 
it to legal entities, especially when fulfilling the function of organizing, 
editing or producing works.

16 Among the cases provided for by law, the following stand out: the legal entity may 
be the organizer of a collective work (art. 5, VIII, h); the publisher of a literary 
work (art. 5, X); the producer of audiovisual work (art. 81); the broadcaster 
(arts. 91 and 95) or the phonographic producer (art. 93), both holders of related 
copyright (art. 89).
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2.3. THE OWNERSHIP OF CREATIVE WORKS IN BRAZIL

It is provision of art. 5, clause XIV, of Law 9.610 / 98 in the case of 
the original owner is the author of the intellectual work, the performer, 
the phonographic producer and the broadcasters17. As seen in chapter 1, 
a holder is the one with the ability to exercise copyright as if they were 
the author. However, he need not have actually created any creative work, 
but may, for example, have acquired the rights to a particular work by 
assignment or license.

In addition, according to article 14 of the same law “it is the 
copyright holder the person who adapts, translates, arranges or 
orchestrates works in the public domain, and they cannot oppose any 
other adaptation, arrangement, orchestration or translation, unless it 
is a copy of their work”, in accordance with article 17, paragraph 2, of 
this provision that the organizer has the ownership of the patrimonial 
rights over the collective work as a whole. Also, it is important to observe 
the provisions of article 27 of the same law that the moral rights of the 
author are inalienable and non-waivable.

Finally, Law 9.610 / 98 states in article 40: “In the case of 
anonymous or pseudonymous work, it is up to those who publish it to 
exercise the author’s patrimonial rights.  Sole paragraph. The author who 
makes himself known shall assume the exercise of the patrimonial rights, 
except for the rights acquired by third parties”.

In relation to Law 9.609 / 98, we emphasize here a very relevant 
device for the following discussion, namely: 

Article 4. Except as otherwise established, rights related to 
computer programs, developed and under the duration of the 
employment contract or statutory bond, expressly designed for 
research and development, or under which the activity of the 
employee, service provider or server is established, or which 
derives from the very nature of the duties related to these bonds/
contracts, shall be exclusively owned by the employer, contractor 
of the services or public agency.

17 This item was included by Law No. 12,853 of August 14, 2013, which provides for 
collective management of copyright, and other measures.
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From the analysis of the dispositions above, contained in the 
laws 9.609 / 98 and 9.610 / 98, it is possible to reach the following 
conclusions:

I. Not every holder owns all rights to a work

Considering that the moral rights of the author are inalienable, this 
is an issue that affects certain types of ownership of works, as Fragoso 
(2009, p. 197) states:

The type of transfer of Copyright, whether between living 
persons or as a consequence of death, determines the secondary 
ownership in which those who have the prerogative of the exercise 
of Copyright and its related rights are vested. Ownership derived 
by an act between living persons, as in the case of assignment 
of rights, occurs by the transfer of copyright rights since the 
transfer of moral rights in this manner is prohibited. There is 
also the typical example of derivative ownership in which not 
the right itself is transmitted, but only the right to exercise it, as 
in publishing contracts, for which there is no real acquisition of 
ownership by the editor...

That is, of the author’s rights, which can be subdivided into 
two broad areas, those of a moral nature and those of a patrimonial 
nature18, and only those in the second category may belong to holders 
that are not the original creators. This provision also influences the 
question of the original acquisition of copyright by a person other 
than the creator.

On this subject, Ascensão wonders whether the intellectual 
creator could divest himself of his right over a work, so that it would arise 

18 “The content of copyright finds its expression in the double manifestation of its 
attributes, represented by a set of prerogatives of a patrimonial and moral nature, 
which characterizes it as sui generis. The patrimonial aspects, or patrimonial rights, 
are intimately interconnected with the moral rights, forming a characteristic set in 
relation to the work as such and its economic exploitation through several modalities 
of use - and said exploitation has attributes of availability due to its own economic 
nature; on the contrary, moral rights are unwaivable, although the bond is indissoluble 
in nature with the personality of the author, and are basically intended to defend it” 
(FRAGOSO, 2009, p. 199).
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from the outset as a property of a third person, so that the intellectual 
creator would never be legally author. In his words (ASCENSÃO, 1997, 
p. 109):

The problem is related to another that is sometimes confused 
with it, and has been considered by the Brazilian doctrine: the 
assignment of the right to the name. In any case, strictly speaking, 
in assignment there would no longer be original attribution, 
since the right would have been born in the ownership of the 
intellectual creator, who would only later dispose of it: there 
would be transmission. This is a consequence of the fact that 
copyright is acquired, both in the personal aspect and in the 
patrimonial aspect, right at the moment of the creation of the 
work.

The Portuguese lawyer further states that these two problems 
would be effectively related, since the original acquisition of Copyright 
by a third party would represent an additional factor in relation to the 
assignment of the right to the name. On the other hand, the treatment 
of the theme would necessarily involve aspects linked to the author’s 
personality. Ascensão understands (1997, p. 110):

We will conclude that nowadays it is not possible to permanently 
assign the right to the name. Though contracts by which the 
intellectual creator authorizes others to publicly arrogate this 
quality may be admissible, the right to paternity of work is not 
lost: the intellectual creator can at all times make public their 
quality as such and come to claim the authorship. There is 
therefore a nucleus, linked to the personality of the agent, that 
is never lost.

Thus, in Brazilian Copyright Law, due to the presence of moral 
rights, only the original owner can fully enjoy the prerogatives over 
certain creative work. Any other acquisition of ownership to a work shall 
solely affect the property rights of the work.



ARTIFICIAL INTELLIGENCE AND CREATIVITY 47

II. In anonymous works, in principle, only patrimonial rights are 
applied.

A relevant issue is the protection of anonymous works19 and 
produced under pseudonyms20 by Brazilian law. On the reason for their 
existence Ascensão states (1997, p. 117):

The author has the right to be named; but they do not have the 
obligation to be named. Many reasons can lead the intellectual 
creator to conceal his authorship, either by omitting any 
designation (in which case the work will be anonymous) or by 
publishing the work under an alleged name (in which case the 
work will be pseudonymous). The law does not supervise in any 
way the reasons the author may have for doing so: he is sovereign 
in his identification. And it broadly allows for the use of the 
name, complete or abbreviated to initials, pseudonym or even a 
conventional sign.

Because of this, the Portuguese author teaches that these would not 
represent new categories of literary or artistic works. On the contrary, all 
possible categories can be anonymous or pseudonymous. “Anonymous 
or pseudonymous work does not imply any specialty with respect to the 
attribution of Copyright - Copyright is attributed, under normal terms, to 
the intellectual creator. It is only a question of determining its identity” 
(ASCENSÃO, 1997, p. 117).

The problem is not about the paternity of the work, for this is a 
moral right of the intellectual creator21. The main issue here would be 
in determining how rights are exercised over a work produced by an 
unknown author. About this, Ascensão states (1997, p. 117):

19 Article 5, item VIII, line b, of Law 9.610 / 98: for the purposes of this Law, anonymous 
work is considered to be as such when the name of the author is not indicated, by his 
own will or because he is unknown.

20 Article 5, item VIII, line b, of Law 9.610 / 98: for the purposes of this Law, anonymous 
work is considered to be as such when the name of the author is not indicated, by his 
own will or because he is unknown.

21 Article 24, item I, of Law 9.610 / 98: It is a moral right of the author to claim the 
authorship of the work at any time.
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The law assigns to those who disclose the work the exercise of 
rights. Publishing has a generic equivalent meaning to disclosure, 
which is common in Brazilian law. Whoever appears to practice 
acts of disclosure of the work is entitled to the exercise of the right. 
It covers not only patrimonial but also personal faculties. It is a 
very important feature that distances this ex lege representation 
from voluntary representation. Whoever exercises the right is also 
entitled to exercise the ethical choices of the intellectual creator, 
because the law assumes that it does so by appointment of the 
author.

That is, in the absence of the author, the person who discloses the 
work assumes its authorship and all the patrimonial rights that would 
be the property of the original creator of the work. However, the caveat 
is that the original creator of the work may, at any time, reveal their 
authorship and start to exercise their rights, except those acquired by 
third parties.

III. Legal protection of software is the most beneficial for legal 
entities

About software creation, Medeiros (2017, p. 351) comments that 
the computer program could arise from the individual commitment of a 
programmer, but that it would be more common to develop it through the 
participation of several people, in the form of collective or collaborative 
works. And more often than not, a company hires a programmer or group 
of programmers specifically to develop software for them.

It is in this line that Article 4 of Law 9.609 / 98 assists legal 
entities much more: in establishing that the rights to the computer 
program belong to the employer, unless otherwise stipulated. Regarding 
the theme, Wachowicz (2010, p. 16) points out that the creation and 
development of software are performed by different people, but could be 
organized by a computer company, constituting a collective work, about 
which a particular contract would be required. This makes it possible for 
a company to own the copyright to a computer program, provided that 
there is express contractual agreement with the program creator.
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In the same vein, Denis Borges Barbosa writes (2017, p. 1915) 
about the possibility of authorship of software by a legal entity: 

... it is urgent to understand that authorship itself is not necessarily 
deferred to the actors who perform the work of analysis, 
programming, etc., but to the one who exercises the choice between 
the forms of coding and structuring, which ultimately determines 
among the free alternatives to that should be applied in each case; 
and the fact that the alternative is technical does not disfigure 
authorship.

As a proprietor, the company would be entitled to all property 
rights in a computer program, which include the exclusive right to use, 
enjoy and dispose of it, pursuant to article 28 et seq. of Law no. 9,610 
/ 98. This gives absolute control of an application to the company that 
ordered its production. 

Due to the provision of article 2, paragraph 1, of Law 9.609 / 98, 
on only being applicable to computer programs the provisions relating 
to property rights, the protection of this type of work by a legal entity is 
facilitated. The absence of a moral right for software, with the exception 
of the recognition of paternity, in practice allows a company that hires 
employees to produce a computer program to be the original owner.

At the end of this item it is possible to realize that the protection 
of creative work by the Brazilian legislation does not differ so much 
from that of the Berne Convention, with some exceptions. Regarding 
the work, the possibility of database protection was added to Brazilian 
law and it was determined that only the provisions relating to property 
rights apply to the computer program. About the authorship, there was 
the remarkable addition of article 11 in Law 9.610 / 98, which states 
that only individuals could be the authors, but it opened a breach in 
its sole paragraph through which the legal entity could enjoy the same 
protection in the cases referred to by law. This affects the ownership 
issue by making it easier, for example, for companies to be considered, in 
practice, as authors of computer programs.





3.

 ARTIFICIAL INTELLIGENCE  

AND ITS KEY COMPONENTS

Artificial Intelligence was defined as the area of study focused 
on developing applications that can emulate human reasoning ability 
to solve various problems. It is now necessary to look deeply into the 
elements that make up this technology, in order to avoid unreasonable 
explanations about its architecture that go beyond its real capabilities. It 
is argued in this work that it is possible to identify three main elements 
that enable the proper functioning of an Artificial Intelligence application, 
namely its algorithm, the hardware in which it runs and the data and 
information used in it. These elements will be explained in more detail 
below.

3.1. THE ALGORITHM

Since Artificial Intelligence applications are computer systems, as 
previously defined by McCarthy (1955), the first element that needs to be 
studied, and which forms the basis of any such program, is the algorithm.

The algorithm “is a set of mathematical instructions, a sequence of 
tasks to achieve an expected result in a limited time” (KAUFMAN, 2018). 
That is, its existence is not necessarily linked to a computer or other 
electronic device, so that a cake recipe, for example, can be considered an 
algorithm for the physical world, as it is a series of instructions to achieve a 
certain purpose. The term is derived from the name of a 9th century Persian 
mathematician named Al-Khwãrizmi, whose works taught mathematical 
techniques to be solved manually, and he was responsible for presenting 
the first solution of linear and quadratic equations (GANDZ, 1926).



52 MARCOS WACHOWICZ | LUKAS RUTHES GONÇALVES 

Ed Finn (2017, p. 17) defines algorithm as “… any set of 
mathematical instructions for manipulating data or reasoning through 
a problem”. In the field of computing, algorithm would be defined as 
“any well-defined computational procedure that takes some value 
or set of values as input and produces some value or set of values as 
output” (CORMEN et al., 2002, p. 3).

Such a set of instructions that transforms a given input value into 
an output result can be accomplished through lines of code that when 
applied to a particular machine perform specific actions. Such lines of 
code fundamentally constitute a computer program, also called software.

This type of software can be programmed in different ways to 
perform different functions. As noted earlier, Artificial Intelligence 
programs were designed to emulate human reasoning in different 
activities, such as playing chess or creating translations. Just as there are 
a wide variety of applications that apply Artificial Intelligence, so there 
is a wide range of ways to program them. It should now be highlighted 
some of the main methods by which AI applications are created, starting 
with the method called Machine Learning.

It can be said that Machine Learning is exactly what it sounds like: 
an attempt to teach a program a trick that even primitive animals are 
able to do, in this case learning from experience (ECONOMIST, 2015). As 
Kaufman said (2018):

... Machine Learning explores the study and construction of 
algorithms that can learn and predict data - these algorithms 
follow strictly static instructions when making data-based 
predictions or decisions by building a model from sample inputs. 
Machine learning is employed in a variety of computing tasks, 
where designing and programming explicit algorithms with good 
performance is difficult or unfeasible.

The term is attributed to Arthur Samuel, as his work was one of the 
first successful initiatives in the Machine Learning research (RUSSELL & 
NORVIG, 2016, p. 868). His research began in 1952 when Samuel wrote a 
series of software for checkers that eventually learned to play at a strong 
amateur level (RUSSELL & NORVIG, 2016, p. 32). During his research, 
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Samuel refuted the idea that computers could only do what they were 
told: his program quickly learned to play checkers at a better level than its 
creator (RUSSELL & NORVIG, 2016, p. 33). A concise definition of Machine 
Learning would be as follows (ROOS, 2018): “Systems that improve their 
performance in a given task with more and more experience or data”.

The idea that computers could learn and improve independently 
of human intervention, stemming from Samuel’s research, endures and 
serves as a basic concept in the study of Artificial Intelligence. Still on 
Machine Learning, it should be noted that its root is in statistics and the way 
they extract data, and there are three main ways in which an application 
of this type could learn to read information: through supervised learning; 
unsupervised learning; and reinforced learning (ROOS, 2018).

In supervised learning, the program is given an input, for example 
a photo with a traffic sign, and the task is to label the item correctly, with 
the program having to say whether the signal would be a speed limit sign 
or a stop sign. In the simplest cases, the answers would be yes / no, in a 
binary classification form (ROOS, 2018).

Through unsupervised learning there would be no correct labels 
or results. The program’s task would be to figure out the structure of 
the data, for example by grouping similar items or reducing the data to 
a small number of important dimensions. Data visualization could also 
be considered as unsupervised learning (ROOS, 2018). When it comes to 
using Big Data as an input value in a particular AI application, it is usually 
unsupervised learning because this type of database is not commonly 
handled.

Finally, reinforced learning is commonly used in situations where 
the Artificial Intelligence agent is a self-driving car and it must perform 
tasks in an environment where feedback on good or bad decisions is 
available with some delay. This type of technique is also used in games 
where the outcome can be decided only at the end (ROOS, 2018).

From the Machine Learning method, which, as it turned out, uses 
data to teach an AI application in a particular activity, a more complex 
programming mode called Deep Learning was developed. It uses artificial 
neural networks, simplified simulations of how brain cells behave, to 
extract rules and patterns from particular data sets (ECONOMIST, 2015).
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The technology consists of a series of units (similar to brain 
cells). Each of these units combines a series of input values to produce 
an output value, which in turn is also passed to other cells following a 
current (OSTP, 2016, p. 09). Thus, an application that uses Deep Learning 
will, in a first step, analyze a data sequence to arrive at a given pattern; It 
will then pass this pattern through a second analysis layer to arrive at a 
more refined pattern and so on. The Office of Science and Technology of 
the United States Government states (OSTP, 2016, p. 10) that:

“Deep learning networks typically use many layers—sometimes 
more than 100— and often use a large number of units at each 
layer, to enable the recognition of extremely complex, precise 
patterns in data.”

Roos (2018) states that this layer depth allows the network 
to learn more complex structures without requiring unrealistically 
excessive amounts of data. In addition, the author points out that another 
major reason for building artificial neural networks would be to use the 
biological systems present in humans as inspiration to program better AI 
programs. According to him (ROOS, 2018):

“The case for neural networks in general as an approach to AI is 
based on a similar argument as that for logic-based approaches. In 
the latter case, it was thought that in order to achieve human-level 
intelligence, we need to simulate higher-level thought processes, 
and in particular, manipulation of symbols representing certain 
concrete or abstract concepts using logical rules.”

It is this technology based on neural networks that seeks to emulate 
human thinking that is one of the greatest advances in the way Artificial 
Intelligence applications are programmed.

To illustrate with one more example, closing this topic, we highlight 
DeepMind, Google’s Artificial Intelligence branch22. Among their many AI 
application projects, one of them is called WaveNet. According to Andres 

22 The entity’s home page, which contains a series of articles and explanations of project 
achievements to date, is https://deepmind.com/.
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Guadamuz (2017, p. 04), it was initially created to generate voice excerpts 
using a machine learning algorithm to try to overcome the mechanical 
sound that computers make when they speak. What came as a surprise, 
the author explains, is that by doing voice wave analysis, the app also 
learned how to create music. When programmers fed the app snippets 
of classical music to analyze, WaveNet produced piano compositions that 
successfully emulated the human ability to make music23.

And this is just one of the ways that complex Artificial Intelligence 
applications are used today. Google Translator, DeepBlue (the AI that 
defeated Kasparov in chess) and image detection applications are some 
of the examples already listed using programs Machine or Deep Learning 
in their programming. These are the types of algorithms, mathematical 
instructions, that can be programmed to produce AI applications, the 
most used in the 21st century in programming of this kind.

3.2. HARDWARE

As it is an algorithm application through software, there are a number 
of technological barriers in several areas that have needed and still need 
to be overcome to help advance this field of research. This is because an 
AI algorithm, despite its great potential, is not capable of running without 
adequate machinery to do so. This is where the computing speed of the 
machines on which AI applications run becomes relevant.

Hans Moravec (1976), an associate professor at the Carnegie 
Mellon University Institute of Robotics, suggests an analogy that Artificial 
Intelligence needs computing power just as aircraft require horsepower. 
Operating below a certain limit is impossible, but as power increases 
it becomes easy. This is an area, fortunately, which has been steadily 
improving.

Gordon E. Moore, co-founder of Intel, developed in 1965 a theory 
(eventually known as Moore’s Law) which states that the number of 
transistors24 in a dense integrated circuit would double every twelve 

23 The website containing these audio files and search results for WaveNet is https://
deepmind.com/blog/wavenet-generative-model-raw-audio/.

24 A transistor is an electronic component used as an electrical signal amplifier and 
switch and is a major component of computers.
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months (MOORE, 1965, pp. 01- 04). This means, in practice, that computer 
processing capacity would grow at a geometric progression year after year.

Although eventually revised by Moore himself changing the capacity 
doubling forecast for every two years (1975, pp. 01-03) and even though 
it is already outdated, there is no denying that the computing speed of 
machines running applications for Artificial intelligence is already much 
larger after the turn of the twentieth to the twenty-first century than it 
was in the 1960s and 1970s. This can be evidenced by the analysis of the 
following graph, which shows the increase in the number of transistors 
in integrated circuits year by year:

GRAPH 1 - NUMBER OF TRANSISTORS IN INTEGRATED CIRCUIT CHIPS 
(1971-2016) 

Fonte: (WIKIPEDIA, 2018).

Such an exponential increase in the number of transistors and 
hence the speed of computers also helps in the fact that many more 
complex equations can only be solved in exponential time. In other 
words, the more complex the input value, the longer the computation 
time required to produce a satisfactory output value. Finding an optimal 
value would require infinite computing time, unless problems were 
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trivial. That is why such solutions, generated by AI in the 1960s and 
1970s, would never be scalable to useful systems.

Another technological barrier that can be solved by faster hardware 
refers to what is called the Moravec Paradox. This is a finding, contrary 
to what one would assume, that complex mental problems require low 
computational capacity to replicate and that low-complexity motor 
activities (such as holding a glass) would, conversely, require enormous 
resources. On the subject, the Carnegie Mellon’s teacher (MORAVEC, 
1988, p. 15) writes:

“it is comparatively easy to make computers exhibit adult level 
performance on intelligence tests or playing checkers, and difficult 
or impossible to give them the skills of a one-year-old when it 
comes to perception and mobility”

This difficulty is justified by the fact that these seemingly simpler 
activities require a large amount of data to perform but are not perceived 
by the human consciousness. This relates to the third fundamental 
component of AI applications, which is that they require a very large 
amount of data to produce satisfactory results.

In applications that perform this kind of motor activity, the program 
needs to have some idea of what it is watching or what it is talking about 
and this requires that it be aware of the same information about the 
world that a child would have. Researchers soon discovered that this 
was indeed a vast amount of information. Moreover, no one in the 1970s 
could build such a large database and no one knew how a program could 
assimilate so much information (MORAVEC, 1988, p. 13).

It is noticed that Artificial Intelligence applications depend largely 
on the evolution of the computers that are used to run this type of 
program. This is why in the 21st century there is a large focus, as seen in 
the previous chapter, on applications that see and hear, as pointed out in 
the Stanford report. There is a point where the hardware has sufficient 
robustness, capacity and speed to handle complex calculations and the 
amount of data needed to produce a satisfactory result from an equally 
complex input value.
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And it seems computer capacity will only increase. Companies like 
Microsoft have been developing so-called Quantum Computers, which 
promise to greatly improve the analytics capabilities of today’s machines. 
For comparison, “in 1997, IBM’s Deep Blue analyzed 200 million moves 
per second to beat chess champion Garry Kasparov. A quantum machine, 
on the other hand, would be able to analyze 1 trillion movements every 
second” (Garrett, 2018).

The difference would be in the way a quantum computer works. 
Processing on a traditional computer occurs binary, with information 
being transmitted from bits which can only have a binary value of 0 or 
1, which limits processing power. In quantum computing, however, a 
quantum bit can hold both values at the same time, which is called the 
superposition state, and this allows the processing speed to be vastly 
higher compared to traditional computers (MICROSOFT, 2018).

In addition to advances in computer technology, as occurs in 
any knowledge process, it is necessary that the application has the 
information necessary to produce a certain result. The greater the amount 
of information and the better data, the better the result obtained by an 
Artificial Intelligence application. See the example given earlier of the 
program that only fed photos of dogs and cats suddenly find themselves 
in an environment where they need to identify boats. Pamela McCorduck 
reported (2004, p. 299) AI researchers have begun to suspect that 
intelligence might very well be based on the ability to use large amounts 
of different knowledge in different ways.

This large amount of different knowledge is the subject to be 
addressed in the next item of this paper and that completes the tripod of 
the items necessary for the proper functioning of an Artificial Intelligence 
application. Two of them have already been seen: complex algorithms 
and high-capacity computers.

3.3. DATA AND INFORMATION

Russell and Norvig (2016, p. 27) write that during the 60-year 
history of computer science, from 1950 until about 2010, the emphasis 
had been on the algorithm as the main object of study. They say, however, 
that recent studies in the field of artificial intelligence show that for 



ARTIFICIAL INTELLIGENCE AND CREATIVITY 59

many problems it would make more sense to worry more about the data 
collected and to be less judgmental about which algorithm to apply. This 
would be due to the large availability of databases on the Internet.

Given any symbol (images, sounds, etc.) that needs to be interpreted 
to become information, and being the function of an AI application to 
precisely transform a given input value into an output one, it is now 
necessary to introduce an extremely important concept, alluded to 
above, which completes the tripod of elements necessary for the smooth 
running of an AI application: Big Data.

Big Data can be defined as the “representation of information assets 
characterized by such large volume, velocity and variety that they require 
specific technology and analytical methods for their transformation 
into value” (DE MAURO et. Al., 2016). In addition, Big Data “generally 
includes data sets larger than the ability of ordinary computer programs 
to capture, cure, administer and process within a tolerable period of 
time” (SNIJDERS, 2012). Another definition, by Albagli, Appel and Maciel 
(2013, p. 04), explains Big Data as:

... the generation, processing and analysis of large volumes of 
data that exceed conventional processing capabilities, and is also 
being exploited by companies, governments and other segments 
interested in extracting information from large amounts of 
unstructured data.

The origin of the term goes back to a 1997 article25 by Michael Cox 
and David Ellsworth, which was the first to address the challenges of Big 
Data to the computing power of the time. The term was later popularized 
in 1998 by John Mashey, chief scientist at Silicon Graphics from 1992 to 
2000, in an article called Big Data ... and the Next Wave of Infrastress, 

25 The article is titled Application-Controlled Demand Paging for Out-Of-Core 
Visualization. The passage in question, which shows the term Big Data for the first 
time, can also be found in the introduction to the article: “visualization provides an 
interesting challenge for computer systems: data sets are generally quite large, taxing 
the capacities of main memory, local disk, and even remote disk. We call this the problem 
of big data. When data sets do not fit in main memory (in core), or when they do not 
fit even on local disk, the most common solution is to acquire more resources”(COX & 
ELLSWORTH, 1997, p. 235). (Emphasis added)
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which also deals with the sudden increase in the quantity of data available 
compared to the storage capacity of the computers of the time.

The time of the emergence of the term (late 1990s) cannot be taken 
as coincidence. After all, it was during the 1990s that the Internet became 
popular, especially after the integration of HTML codes26 and HTTP27 
by Tim Berners-Lee28 in one of his creations done in partnership with 
CERN29, the World Wide Web, and its subsequent dissemination through 
web browsers in the first year of that decade (CERN, 2003). Three years 
later, the number of websites had reached 600, including pages such as 
the White House and the UN, and in 1998 Google’s search engine was 
launched (ZIMMERMANN & EMSPAK, 2017).

The development of the Internet has enabled every user, and in 
modern iterations even home appliances and home objects through 
the Internet of Things, to produce data and information such as photos, 
video texts, etc. which can be grouped into large datasets to be analyzed 
by specialized software. This is because the world wide web is not media 
in the traditional sense, where only one party produces the content 
and the other receives passively. Instead, it is an interactive means of 
communication (CASTELLS, 2010, p. Xxvi).

Russell and Norvig (2016, p. 27) cite an influential work by David 
Yarowsky30 from 1995 on the importance of this greater data availability 
for Artificial Intelligence applications. The question to be answered by 
Yarowski, the authors explain, was that, given the use of the word ‘plant’ 
in a sentence, it meant the flora or a factory. Earlier approaches to the 
problem used people-labeled examples combined with machine learning 
algorithms. Yarowsky demonstrated that the task could be accomplished 
with an accuracy greater than 96% without any examples selected and 

26 Hyper Text Markup Language (HTML) is the language by which documents on the 
network are structured.

27 The Hyper Text Transfer Protocol (HTTP) are the communication rules between 
browsers and servers.

28 Sir Tim Berners-Lee is an English engineer and computer scientist and professor at 
the University of Oxford and the Massachusetts Institute of Technology (MIT). He is 
best known for being one of the leading inventors of World Wide Web.

29 The Conseil Européen pour la Recherche Nucléaire (CERN) is the European Department 
of Nuclear Research providing infrastructure for high energy physics studies.

30 Professor, Department of Computer Science, John Hopkins University, USA.
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cured by humans. On the contrary, say Russell and Norvig, given a large 
amount of unedited text and only dictionary definitions of both senses 
of the word (‘works, industrial plant’ and ‘flora, the plantae kingdom’), it 
was possible to label the examples given and from that point only adapt 
it to learn new patterns that would help to identify new examples.

Two other computer scientists, Banko and Brill, had their 2001 text 
quoted by Russell and Norvig (2016, p. 28) in stating that techniques like 
the one previously demonstrated perform even better as the available 
amount of text increases from one million to one billion words and 
that this increase in the performance of using more data exceeds any 
difference in the choice of algorithm. Banko and Brill attest, still in the 
words of Russell and Norvig, that a mediocre algorithm with 100 million 
words of unlabeled training data achieves a better result than the better-
known algorithm with only 1 million words.

On this topic, Russell & Norvig conclude (2016, p. 28) that works 
like this suggest that the ‘knowledge bottleneck’ in Artificial Intelligence 
(the problem of how to express all the knowledge the system needs) 
could be solved in many computer programs through training methods 
(such as those previously supervised, unsupervised, and reinforced) 
than through human knowledge encoded directly on the platform. The 
prerequisite for this would be that these algorithms would need sufficient 
data to perform their functions satisfactorily.

This conclusion by Russell and Norvig brings two important points 
that deserve to be highlighted. One is the ability of Artificial Intelligence 
applications to produce better results even with less human interaction. 
If even with uncured data applications yield satisfactory results, how 
would the final product be a work of art produced almost entirely without 
human intervention? Could it be said that this application reveals signs 
of creativity?

The other point is the need to be careful about the quality and 
origin of the data that is used in Artificial Intelligence applications. At 
this point, it is necessary to address two key issues regarding the data 
in Big Data to ensure that the results obtained from such a computer 
program are reliable or consistent with reality and do not infringe any 
rights of third parties, whether in the personality or property realm.
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The first of these questions refers to whether or not the collected 
data actually presents some kind of trend. To illustrate with an example: 
Amazon, a US company that mostly acts as a platform for buying and 
selling products over the internet, has since 2014 been using an Artificial 
Intelligence application to evaluate the curricula of all people interested 
in working there due to the large number of applicants. Such a program 
had been fed with data from resumes submitted to the company dating 
back to 2004. These data were used as a basis and reference to give a 1 to 
5-star rating to new applicants. According to a report by The Guardian, 
the problem was that given the fact that most resumes for this tech 
company were submitted by men, the algorithm tended to give higher 
grades to male candidates and lower grades to female candidates, which 
resulted in this application to evaluate applications eventually being 
discontinued in 2017 (REUTERS, 2018).

This is a problem called AI Bias, which occurs when an Artificial 
Intelligence application reaches a skewed result that was not expected 
by its programmers, but would be in agreement with the database 
used by that program as a reference. On this subject, researchers at 
Harvard University’s Berkman Klein Center (RASO et. Al., 2018, p. 7) 
comments:

AI can easily perpetuate existing patterns of bias and discrimination, 
since the most common way to deploy these systems is to ‘train’ 
them to replicate the outcomes achieved by human decision-
makers. What is worse, the ‘veneer of objectivity’ around high-tech 
systems in general can obscure the fact

that they produce results that are no better, and sometimes much 
worse, than those hewn from the ‘crooked timber of humanity’

This is because machine-emulated biased patterns are present in 
elements that often go unnoticed by programmers but are imbued with 
the very way language is constructed. In the case of Amazon, its curriculum 
analysis system learned that male candidates were preferable because 
its database was trained with resumes mostly from men. According to 
the Guardian (REUTERS, 2018) report:
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It penalized résumés that included the word “women’s”, as in 
‘women’s chess club captain’. And it downgraded graduates of two 
all-women’s colleges, according to people familiar with the matter. 
(…) Instead, the technology favored candidates who described 
themselves using verbs more commonly found on male engineers’ 
resumes, such as ‘executed’ and ‘captured’.

On this subject, Halevy, Norvig and Pereira (2009, p. 12) attest 
that human language is already evolved in such a way that using an AI 
application to analyze large amounts of unsupervised unhealthy data can 
yield results with more detail than those that go through a human filter. 
However, as seen above, the analysis of Big Data brings to the scope of 
Artificial Intelligence the same tendencies and prejudices present in the 
interaction between people.

The second question to be addressed with regard to the data in Big 
Data is its source. As the internet is a space of multiple communication 
patterns, information of all kinds circulates in this environment. These 
range from text to photos, videos and computer programs, which are 
created and have the ability to circulate freely on the network. When a 
portion of this data is joined to be the input value of Big Data of certain 
Artificial Intelligence software, the origin of this data is often unknown. 
We previously discussed the possibility of this causing problems 
depending on the goal of the application. However, even before using the 
program, another problem to be verified is whether the text or photo to 
be analyzed by the application is owned by someone and if that copyright 
holder authorizes the transformative use of his property.

According to Luca Schirru (2016, p. 637):

Regarding the characterization of the information that will 
compose a given database, Wachowicz (2014, p. 21-22) highlights 
that the information can be free, protected or restricted. Free 
information is data usable by all, such as official texts for free use; 
protected texts are those subject to copyright protection; and 
restricted data is that in which access to the information is subject 
to prior authorization by the owner of the database (WACHOWICZ, 
2014, pp. 21-22).



64 MARCOS WACHOWICZ | LUKAS RUTHES GONÇALVES 

Although the focus of the present work is to deal with the legal 
protection of works produced by an AI application, that is, at the end 
of the analysis and data transformation cycle by a certain program, it 
is necessary to point out that the Intellectual Property problem about 
Artificial Intelligence applications comes long before a final product is 
produced. This is because certain transformative uses that an Artificial 
Intelligence application makes of protected works powered by its 
algorithm, based on its own reproduction, depend on the authorization 
of the holder of the artwork, film, etc. that will be modified.

Jessica Fjeld and Mason Kortz, researchers at Harvard University’s 
Berkman Klein Center (2018) argue that it is necessary to separate 
the way in which one protects each step in the process of creating a 
work through Artificial Intelligence. They attest that the protection, 
and potential intellectual property infringements of a copyright holder 
whose work is used by an AI application, varies throughout this process.

So when it comes to Big Data, the use of data by an Artificial 
Intelligence application is a matter that must be taken very seriously 
in order to ensure that its application does not infringe the intellectual 
property rights of others either by obtaining licenses or by using free 
works, and ensuring it does not present biased results through conscious 
use of data taking into account ethical principles. Databases make up the 
third item of the tripod for the smooth operation of AI, and its proper 
development is as essential to the evolution of technology as algorithms 
and hardware.

The conceptualization of creative work and Artificial Intelligence, 
as well as the exposure of the applicable legislation, are essential for 
the rest of the work. This is because they allow the drawing of relevant 
conclusions: the kind of discipline that governs the Author’s Rights issue; 
the definition of creative work as a creative expression of the intellect; the 
demonstration that AI is an area of study that seeks to create computer 
applications that perform human tasks; the ubiquity of the presence of 
this technology in modern society and its legal effects; and finally the 
elements that make up this technology, algorithm, hardware, and data, 
and that enable its smooth operation.



4.

THE WORK OF AN AI APPLICATION UNDER  

CURRENT BRAZILIAN LAW

Based on the conclusions presented above, it is intended to explore 
whether a work produced by an Artificial Intelligence application could 
currently be protected by the copyright laws in force in Brazil. The 
treatment that national law gives to the subject was presented and it was 
observed, likewise, that a work is a creative expression of the intellect. 
Now the objective is to analyze if the work resulting from an AI program 
could fulfill these three requirements, especially the last two, given the 
fact that the mere existence of such a work already proves its expression. 
We shall first verify whether an application of Artificial Intelligence can 
be considered creative and then whether it can manifest an expression 
of the intellect. Finally, comparing law and technology, we shall verify if 
they can be considered compatible or not.

4.1. THE POSSIBILITY OF AN ARTIFICIAL INTELLIGENCE APPLICATION TO 
BE CREATIVE

To determine if an Artificial Intelligence application could be 
creative, it is first necessary to take up the concept of creativity presented 
earlier. At the beginning of this work we introduced the definition of 
Runco and Jaeger, which states creativity demands the work to present 
both elements of originality and effectiveness.

On the first, Okediji states (2018, p. 17) that Artificial Intelligence 
takes the debate about originality even further by questioning the 
usefulness or necessity of copyright protection for works created entirely 
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or with the aid of intelligent, accurate and programmable machines. This 
is because, according to Margot Kaminski (2017, p. 594):

…algorithmic authorship fundamentally challenges the notion 
of the romantic author or speaker: an individual human being 
who produces creative output during moments of enlightened 
creativity. The romantic author is profoundly human; her creativity 
stems, in fact, from her humanity. Romanticizing creativity as some 
essential aspect of human identity is harder to do when a machine 
can produce the same creative works

Considering that the originality requirement used by the work 
demands that a product be innovative and not just a copy of something 
that already exists, and that an Artificial Intelligence application consists 
of software running on hardware using Big Data as input value, it would 
be expected that the results, given the algorithmic nature of the invention, 
would be predictable. However, according to Joel Lehman 0659 et. AI, 
this is not always the case (2018, p. 5):

At first, it may seem counter-intuitive that a class of algorithms can 
consistently surprise the researchers who wrote them. Here we 
define surprise broadly as observing an outcome that significantly 
differs from expectations, whether those expectations arise from 
intuitions, predictions from past experiences, or from theoretical 
models. Because an algorithm is a formal list of unambiguous 
instructions that execute in a prescribed order, it would seem 
sufficient to examine any algorithm’s description to predict the full 
range of its possible outcomes, undermining any affordance for 
surprise. However, a well-known result in theoretical computer 
science is that, for many computer programs, the outcome of a 
program cannot be predicted without actually running it. Indeed, 
within the field of complex systems it is well-known that simple 
programs can yield complex and surprising results when executed.

This is due to the way modern applications of Artificial Intelligence 
operate. Given the presence of algorithms of machine and deep learning, 
which can analyze and process the input data of repeatedly before giving 
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a definitive result, these applications, by the way they were programmed, 
will produce unexpected results.

This point could be countered by claiming that no AI application 
would be capable of true originality, since all the work it produces is the 
result or derivation of the information used as input to its algorithm. 
However, Marco Aurélio de Castro Júnior (2013, p. 85) responds that in 
humans “every creative idea would simply be a matter of juxtaposition 
or combination of information previously existing in different 
configurations”, so that in principle there would not be any barrier to AI 
applications being considered creative.

Furthermore, Robert Denicola (2016, p. 269) states that:

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

Along the same lines, Lehman-Wilzig (1981, p. 442) argues that:

In addition, there may be no such thing as ‘true creativity’ since 
neither man nor machine are able to create information. Given that 
all ‘creative’ thought is merely a matter of juxtaposing or combining 
previously existing information into different configurations 
(i.e. recycling ‘matter’ into different forms of energy), there is 
consequently no bar in principle to the development of artificial 
intelligence. In reality, computers do only what you program them 
to do in exactly the same sense that humans do only what their 
genes and their cumulative experiences program them to do.

The creative process of the work, that is, everything that occurs 
before the final result of a given creative work is disclosed, is even the 
object of study by some authors, such as Cecília Almeida Salles31, who 
argues (1998, p. 25):

31 PhD in Applied Linguistics and Language Studies from the Pontifical Catholic 
University of São Paulo. Professor of the Postgraduate Program in Communication 
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To discuss art from the point of view of its creative movement is to 
believe that the work consists of an infinite chain of aggregation 
of ideas, that is, an infinite series of approaches to reach it (...). 
Art is not just the product considered finished by the artist: the 
public has no idea how much splendid art they miss out on by 
not watching rehearsals (...). The artifact that hits bookshelves, 
exhibitions or stage comes as a result of a long course of doubts, 
adjustments, certainties, wins and approaches. Not only the result 
but all this way to get to it is part of the truth...

Along those lines, just as the AI application created to produce art, 
the work of the human artist is also an amalgam of previous creative 
works lived through and seized by the artist. This means that art as a 
whole cannot be closed in episodic moments, works of art, but must be 
taken in its entirety, also taking into account the creative and influential 
process that led a work to take this or that direction. On this matter, Salles 
states (1998, p. 88):

The creative path observed from the point of view of its continuity 
puts the creating gestures in a chain of relationships, forming 
a network of closely linked operations. Thus, the creative act 
appears as an inferential process, as every action that shapes the 
system or the new “worlds” is related to other actions and has 
equal relevance in thinking about the network as a whole. Every 
movement is tied to others and each one gains meaning when links 
are established.

Annotations, sketches, movies watched, recollected scenes, 
annotated books... all have the same value for the researcher 
interested in understanding the creative act, and are somehow 
connected.

The inferential nature of the process means the destruction of 
the ideal of absolute beginning and end. For this discussion, the 
emphasis is most strongly on the impossibility of determining a first 
link in the chain; However, the realization that the creative act is a 

and Semiotics at PUC / SP. Author of works as Unfinished gesture – Process of Artistic 
Creation and Creation Networks: Construction of the Work of Art.
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chain necessarily implies the same indetermination of last links. It is 
always possible to identify an element in the continuous process as 
closest to the starting point and every stop is potentially a fresh start.

Regarding the originality of a work, regardless of whether it was 
produced by a human or an application, it should be taken as innovative 
when it succeeds in continuing the creative flow that inspired it. This 
would enable AI applications to present genuine products.

Regarding the second aspect, of effectiveness, for a work to be 
considered creative, it should be remembered that this means that a 
certain creative work must be considered as such by the community in 
which it was published. When talking about works of art, their acceptance 
can be verified in some ways.

A case cited by Lehman et. al. in which programmer Peter Bentley 
had developed a system called Generic Evolution Design capable of 
combining a series of “building blocks” into complex and functional 
configurations, which aroused the interest of a group of musicians. In the 
words of the authors (2018, p. 16):

In 1999 Bentley was approached by a group of musicians and 
developers who wanted to generate novel music through digital 
evolution. Dance music was popular at the time, so the team 
aimed to evolve novel dance tracks. They set different collections 
of number-one dance hits as targets, i.e. an evolving track would 
be scored higher the more it resembled the targets. The evolved 
results, 8-bar music samples, were evaluated by a musician who 
selected the ones to be combined into an overall piece, which was 
then professionally produced according to the evolved music score. 
The results were surprisingly good: the evolved tracks incorporated 
complex drum rhythms with interesting accompanying melodies 
and bass lines. Using bands such as The Prodigy as targets, digital 
evolution was able to produce intricate novel dance tracks with 
clear stylistic resemblance.

In 2000 the group formed a record label named J13 Records. A highly 
specialized distribution contract was drawn up and signed with 
Universal Music, stipulating that the true source of the music should 
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not be revealed, even to the distributors (because Universal Music’s 
CEO believed that no-one would want to buy computer-generated 
music). Sworn to secrecy, the companies produced several dance 
tracks together, some of which were then taken by other music 
producers and remixed. Some of the music was successful in dance 
clubs, with the clubgoers having no idea that key pieces of the tracks 
they were dancing to were authored by computers.

In another case, “an artificial intelligence-generated print was 
sold for U$ 432,500 by Christie’s auction house in New York” (PEARSON, 
2018). The case occurred in October 2018 and had a sale value 40 times 
higher than expected.

The report, authored by Jordan Pearson, continues:

The image is called Edmond de Belamy and (...) is actually the 
product of months of work by three guys sharing an apartment in 
Paris - one of them a PhD candidate in machine learning - which is 
collectively called Obvious.

The inclusion of the work at Christie’s auction has caused some 
dismay in the art world and also among artificial intelligence 
experts who resent the implications that an algorithm can be an 
artist in itself - especially the relatively monotonous variety used 
to create the print, Generative Adversarial Networks (GANs). GANs 
were developed in 2014.

Regardless of the concerns that both of the works exemplified above 
had a large participation of AI applications, it is clear that they could be 
appreciated by the public. Both the music tracks, unknown to the fact that 
they were created by an Artificial Intelligence program, and the painting, 
which was widely known, were commercially successful. In fact, the 
painting had been sold for a value vastly higher than originally intended.

Thus, it can be concluded that applications of Artificial Intelligence 
would, in principle, have the ability to demonstrate creativity in the creation 
of works. Both in the aspect of originality and in the aspect of effectiveness, 
such programs have the conditions and the means to produce works that 
escape the ordinary and that can be appreciated by the public as art.
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4.2. THE POSSIBILITY OF AN ARTIFICIAL INTELLIGENCE APPLICATION 
HAVING AN INTELLECTUAL EXPRESSION

According to Ana Ramalho (2017, p. 13), “The idea of romantic 
authorship – the author as a single individual – has changed through time. 
It has accommodated joint authorship and entrepreneurial works, for 
instance. But the current framework cannot accommodate non-human 
authors”. In this vein, the second criterion to be analyzed in order to verify 
whether a work produced by an AI application can be protected under 
Brazilian law is to whether it may be considered an intellectual work. In 
other words, could a program imprint its personal traits (its persönlichen 
geist) to a creative work in order to be considered its author?

On this issue, Okediji states (2018, p. 18):

With respect to authorship, scholarly debate is mounting about 
whether intelligent, productive machines can (and should) be 
considered the legal “authors” of their respective works under 
copyright law. This debate continues to grow as the computer 
power of sophisticated, learning machinery burgeons; according 
to AI experts, the technology has a 50 percent chance of reaching 
human-level intelligence by 2040 and a 90 percent probability by 
2075. The more sophisticated the technology becomes, and the 
less human intervention is involved in the generation of artistic 
works, the more difficult the authorship problem becomes.

This is because, as we saw earlier, AI applications are already 
capable of producing creative work just as a human, with little or no human 
intervention. On the other hand, these applications are nonetheless 
composed of algorithms programmed by a human programmer who 
gave them this function. Moreover, as Okediji explains, “AI often creates 
work in conjunction with human users, which may provide some degree 
of instruction to guide the software” (2018, p. 18). It is this dynamic 
between programmers, users, and machine that creates a complex issue 
to be resolved by current copyright laws.

This is because, according to Rapkauskas (2017, p. 35):
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Four claimants are distinguished as possible owners of intellectual 
property created by conscious artificial intelligence system: 
the system itself, its programmer, its owner or no-one. Since 
conscious artificial intelligence system is capable of creating 
original and novel objects while operating independently from 
human interference, by applying the general rule for acquiring 
ownership of intellectual property object that is relevant currently, 
conscious artificial intelligence system would be assigned as the 
owner of its created intellectual property. Yet, the system is not 
eligible to become owner due to the lack of legal personhood. 
Meanwhile, neither programmer nor owner of the system could 
be considered as owners of system’s output because they do not 
contribute to creative process. After eliminating all claimants, 
intellectual property created by the system would be assigned to 
no-one, therefore it would become a public domain, which would 
not provide any incentives thus slacking developments processes.

José de Oliveira Ascensão comments that when a computer program 
achieves results totally undetermined by its operator, which occurred in 
the case of works created by Artificial Intelligence applications, there 
would be no right of this operator to the result produced. In the words of 
the Portuguese author, when dealing with the result of creation (1997, p. 
664): “intellectual creation is individualized creation; It is the expression 
of an idea, which necessarily has to anticipate the work with specific 
content. It is not equivalent to the act of commissioning a machine from 
which indiscriminate products are derived.”

The possibility of this work belonging to the machine operator is also 
not ventilated by the author, when he states (ASCENSÃO, 1997, p. 664):

It may then be claimed that the author of the work or result is the 
one who created the computer program itself. But such is not true 
either. Whoever creates the program has the authorship of the 
program itself. But it is not the author of its results, because the 
creation must be specific and not generic. It assumes, as we said, 
an individualized provision, and it is not enough to set in motion a 
process from which this creation will later result. A process is not 
a work, and works are not a genre category.
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This is because, according to the Portuguese author, considering 
that copyright would necessarily protect creations of the spirit, he guides 
that “every relevant work is a human work” (1997, p. 27). This would 
result from the copyright law, which states, in article 7 of Law 9.610 / 
98, that intellectual works are creations of spirit in any way externalized. 
“By admitting the identity between intellectual creations and creations 
of the spirit, the reference to the creations of the spirit must be carefully 
analyzed” (ASCENSÃO, 1997, p. 27).

For Ascensão, thus, intellectual creation could only be done by 
the human spirit, which would be the only one capable of attributing 
cultural value to a creation, transforming it into a work protected by law 
(ASCENSÃO, 1997, pp. 27-28):

Consequently, the literary or artistic work belongs to the world 
of culture. It is only captured through the spirit. An animal is 
completely opaque to literary or artistic work, arriving only at the 
perception of scattered physical manifestations, such as colors, 
sounds or movements.

Therefore, all Author’s Rights Law is necessarily the Culture Law. 
The cultural component must be very strong here, not being 
absorbed by commercial or egocentric concerns, for example.

Eugen Ulmer has an opinion aligned with the Portuguese author 
regarding the impossibility of authorship being attributed to anything other 
than a human being, but disagrees with the statement that the machine 
controller would not belong to the work either, if it were done without a 
person’s creative activity. The German jurist states (1980, p. 128):

In computational art, the issue of protectability is combined with 
that of the person of the author. (...) It is possible, among other 
things, that in musical composition the computer is merely the 
means for the composer to explore the possible consequences of a 
rule or the variants of schemes. More rarely, the composition that 
is produced by the computer is called automatic composition. The 
easiest cases are those in which the result is clearly determined by 
the program created by the composer or based on his instructions. 
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It is possible, however, that the computer is equipped with a random 
generator, which makes it a program with random functions. The 
computer can then develop a series of versions from the program. 
Even in such cases, however, the author is not the device, but the 
person who created the basic pattern and determines the definitive 
version (or versions); if there are several people, they may be co-
authors. It is therefore, mutatis mutandis, in the case of the use of a 
computer in the creation of fine arts and linguistic works.32

Denis Borges Barbosa follows the same argumentative line when 
affirming that “it is essentially the author that has the power to decide on 
expression” (2017, P. 1911). The author uses this argumentative line to 
base the question of the authorship of computer programs. This, as seen 
above in accordance with law 9,609/98, does not require the protection 
of the moral rights and opens a possibility, in article 4, for companies to 
be, effectively, original owners of a piece of software.

Barbosa states: “thus, it can be understood the author is the one 
that exerts the freedom of choice between alternatives of expression. The 
exercise of this freedom not only configures the creation, but it indicates 
its creator” (2017, p. 1915). In an analogical application of the theory of 
this author, for somebody to become the original owner of a work created 
by an application of Artificial Intelligence:

... it is needed that it be created by initiative, organization and 
responsibility of a natural or legal person, which publishes it 

32 From the original in German: “Bei der Computerkunst verbindet sich die Frage nach der 
Schutzfähigkeit mit derjenigen nach der Person des Urhebers. (...) Möglich ist u. a, bei 
der musikalischen Komposition, daß der Computer nur das Mittel für den Komponisten 
ist, um die in Betracht kommenden Konsequenzen einer Regel oder die Varianten cines 
Schemas zu erkunden. Seltener ist die sogenannte automatische Komposition, die 
Komposition, die vom Computer ausgegeben wird. Am einfachsten liegen dabei die Fälle, 
in denen das Ergebnis durch das vom Komponisten oder aufgrund seiner Anweisung 
geschaffene Programm eindeutig bestimmt wird. Möglich ist jedoch, daß es sich 
infolge der Ausstattung des Computers mit einem Zufallsgenerator um ein Programm 
mit Aleatorik handelt. Der Computer kann dann aus dem Programm eine Reihe von 
Versionen entwickeln. Auch in solchen Fällen ist aber Urheber nicht der Apparat, 
sondern derjenige, der das Grundmuster geschaffen hat und die definitive Version 
(oder Versionen) bestimmt; sind es mehrere Personen, so können sie Miturheber sein. 
Entsprechend liegt es mutatis mutandis im Fall des Einsatzes eines Computers bei der 
Schöpfung von Werken der bildenden Künste und von Sprachwerken”.
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under its name or trademark and that it be constituted by the 
participation of different authors, whose contributions are joined 
into an independent creation

To substantiate his point, the author quotes from Piola Caselli33 
(BARBOSA, 2017, p. 1912):

It may be that the person commissioning another to produce 
a work also provides the necessary general outline, materials 
and guidance, supervises and corrects the various intellectual 
operations, of which the work itself, whether it is a book, a 
statue, a painting, etc. will emerge. In such a case, the intellectual 
interference of the commissioner in the creation of the work may 
be of such importance that he should be considered a true co-
author.34

Sustentando esse mesmo argumento, porém sob outro aspecto, 
Okediji (2018, p. 19) comenta que de um ponto de vista econômico 
são necessários dispositivos legais previsíveis para se manter um nível 
considerável de investimento nas indústrias criativas. The author 
continues: 

The bundle of rights associated with copyright is more easily 
regulated through entities with the legal ability to manage the 
rights and duties associated with copyright. Most importantly, 
however, drawing on the utilitarian view of copyright, it would 
seem that machines (at least as they exist today) do not require the 
same incentives to create and, therefore, are not proper subjects of 
the authorial privileges associated with the copyright monopoly.

33 Referring to the Trattatto del Diritto di Autore and Contratto di Ediziome - p. 22.6 
(BARBOSA, 2017, note 174)

34 From the original in Spanish: “Puede ocurrir que quien encarga a otro la elaboración 
de una obra le suministre también el esbozo general, los materiales necesarios y oriente, 
vigile y corrija las diversas operaciones intelectuales, de las cuales la propria obra, sea 
ésta un libro, una estatua, una pintura, etc., surgirá. En tal hipótesis, la ingerencia 
intelectual del comitente en la creación de la obra puede tener tanta importancia, que 
él deba ser considerado un verdadero coautor”.
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In other words, maintaining authorship in the hands of individuals 
or corporations that have used Artificial Intelligence applications 
to produce creative works would, in the author’s opinion, maintain 
investment and legal stability by providing a trustworthy legal 
environment. On the subject, Okediji concludes (2018, p. 19):

This status quo with respect to the human authorship question 
may change, especially as machines achieve more human-like 
decision making capacity. Policymakers might avoid confronting 
the legal and political hurdles associated with granting copyright 
to nonhuman subjects by vesting copyright directly in the 
programmers of the intelligent machinery.

As demonstrated throughout this paper, the emergence and 
amendment of legal provisions has the influence of entities interested 
in protecting their economic interests on one aspect or another covered 
by law. This is no different when it comes to the authorship of Artificial 
Intelligence applications on their works, which law and legal doctrine 
attribute, for the most part, to their operators, given the convenience and 
absence of pressure from groups opposed to this measure.

As a reflection, we may mention Pratap Devarapilli (2018, p. 06), 
who states as follows: 

The question of AI authorship may, in fact, be more of a philosophical 
inquiry about what it means to be human and what boundaries 
we put on that classification. What would it mean for our sense of 
the human condition if we allow nonhuman entities to share the 
same intellectual rights? And what does that mean for the laws 
that govern human action if they also regulate non-human action?

For this reason, it is not possible to say that an AI application can 
own a work that it produces. Until there is some kind of pressure from 
a group interested in making this happen, the works resulting from this 
production method, at least in Brazilian law, will be in the hands of the 
owners and users of this type of program.



CONCLUSION

Knowing the operation of Artificial Intelligence technology is 
fundamental for its proper legal regulation. Likewise, understanding 
how certain legal institutes were implemented by law helps in their 
interpretation and application in borderline cases such as the one studied 
in the present work.

The problem of how to protect creative work done by Artificial 
Intelligence applications is a difficult one to answer, because there is not 
yet, at least in Brazil, suitable legislation for that. The solution, therefore, 
was to look for different ways to interpret the existing legal institutes 
that would be applicable to this situation and to look for useful parallels 
that would help in the work. For this, it was fundamentally necessary 
to understand the legislative path taken by the current Brazilian law 
protecting computer programs, which is, as seen above, a fundamental 
component of an AI application, to see how its institutes could be 
interpreted for the protection of works created by software.

However, in order to reach this point, it was necessary first of all 
to study basic concepts that would be revisited throughout the work. 
This study proves its usefulness in elucidating the object of study of the 
research and, thus, facilitating its analysis.

To study these concepts it was necessary, first, to elucidate the 
concept of Artificial Intelligence. AI is the field of study concerning 
problem-solving through the creation of computer programs in order to 
perform tasks that only the human mind could previously answer.

Chapter 1 introduced the Berne Convention, one of the first 
international agreements on copyright. From this legislation we extracted 
the concepts of creative work and authorship.
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Thus, creative work, first, is that which is externalized in some 
medium that allows for its perception by third parties. Second, the work 
must be creative, which means that it must be original, effective and 
accepted by the society in which it is created. Finally, this work must be 
a creation of the intellect.

Concerning authorship, the Convention only requires that a person 
places their identification on a particular work to be recognized as an 
author. Thus, it does not necessarily require the copyright owner of a 
work to be its creator, allowing the ownership of the copyright to be 
taken by third parties.

As seen in Chapter 2, in Brazilian law the definition of creative work 
remained the creative expression of the intellect, as advocated by German 
jurist Eugen Ulmer. The only noteworthy additions promoted to current 
laws were the protection that law 9.610 / 98 gave to the databases and 
the exception that the law 9.609 / 98 made not to apply the moral rights 
to the computer programs.

Concerning authorship, Law 9.610 / 98 would provide in its article 
11 that the author of a creative work could only be an individual, an 
argument point added due to lobbying from authors’ defense associations. 
However, industry players also had a strong lobbying group and pushed 
for an exception in law that copyright protection could also be applied 
to legal entities in certain cases, which facilitated companies to act as 
original owners of author’s rights.

In Chapter 3 we presented the three fundamental components 
which guarantee the proper functioning of Artificial Intelligence 
technology. The first of them, the algorithm, is, essentially, the program. 
It is the sequence of orders or instructions that will guide the activities 
performed by a given program. In the case of AI, it uses more advanced 
methods such as Machine or Deep Learning, which seek to emulate 
human reasoning ability.

The second component is the hardware, that is, the computer on 
which a particular AI application runs to fulfill its functions. One could see 
the need to have a strong equipment capable of doing all the calculations 
required by more complex algorithms. It is not enough that only the 
technology of the algorithm is advanced, it is necessary that these other 
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elements are also at an advanced stage of development, which leads to 
the third cornerstone for AI.

This is the data and information used by AI applications as input 
values, which are interpreted and allow the production of different results, 
depending on the purpose for which a particular program is used. In the 
case of applications with the ability to produce works of art, the input 
will, as a rule, consist of other artistic manifestations. The advancement 
of this third component was exponentially rapid with the emergence of 
the Internet, as it enabled the massive sharing of information virtually 
instantaneously across the network. This large amount of information 
has come to be called Big Data and the quality of this information is 
critical to ensuring good results from using an AI application.

After the exposition of the fundamental legal and technological 
concepts, we started to analyze if an application of Artificial Intelligence 
could be creative and if it could be expressed intellectually, so that its 
works could be protected by the Brazilian Copyright Law. It was concluded 
from the first point that Artificial Intelligence applications would have 
the ability to demonstrate creativity in the creation of works. Both in the 
aspect of originality and in the aspect of effectiveness, such programs 
have the conditions and the means to produce works that escape the 
ordinary and that can be appreciated by the public as art.

As for the ability of an Artificial Intelligence application to express 
itself intellectually, it is point of greater debate among specialists. It has 
been noted at this point that there are authors like Ascensão who say that 
only a person could have an expression of the intellect and argue that a 
computer-produced work could not be protected by copyright. Others 
like Ulmer and Barbosa, who agree with Ascensão on this first point, say 
that these works could be protected in their patrimonial aspect, as they 
could be owned. There are still those like Okediji who do not foresee 
the possibility of an AI application being an author because there are no 
economic interests in doing so.

In conclusion, the possibility that an application of Artificial 
Intelligence would have to become the author of its own work would be 
through pressure on the competent legislative bodies and, in the short 
term, this possibility cannot be projected in Brazilian law. However, 
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while there are no definitions of authorship of AI programs in the Berne 
Convention and Brazilian law, there is no doubt that the importance of 
the sector demands some kind of legal protection for its agents. The 
legislation, although inadequate, already has sufficient elements to 
provide some degree of legal protection for those seeking to venture into 
the creation of works through AI. Whether by assigning the ownership 
of the works to AI programmers or program owners or by some other 
method, it is necessary that such creations be legally protected in some 
way to bring security to the agents in this sector.
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