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I. Introduction
In August 1956, a selected group of scientists, such as

John McCarthy, Marvin Minsky, Claude Shannon, Allen
Newell and Herbert Simon, gathered at the Dartmouth Sum⁃

mer Conference, on which the concept of Artificial Intelli⁃
gence (AI) was first used. 1 McCarthy proposed at the con⁃
ference that the AI study is“to proceed on the basis of the
conjecture that every aspect of learning or any other feature
of intelligence can in principle be so precisely described
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that a machine can be made to simulate it. An attempt will
be made to find how to make machines use language, form
abstractions and concepts, solve kinds of problems now re⁃
served for humans, and improve themselves”. 2 With de⁃
cades of development, China has kept abreast of the Unit⁃
ed States, the birthplace of AI, and become the major re⁃
gion for AI research and education. 3 People’attention to AI
is no longer limited to the technical field, various legal de⁃
partments, including the intellectual property department,
have embarked on the AI study, and related disputes have
emerged in trials. For instance, in Beijing Film Law Firm v.
Beijing Baidu Netcom Science and Technology Co., Ltd. (a
dispute over copyright infringement) 4, the Beijing Internet
Court made beneficial exploration on whether the analytical
report automatically generated by database software consti⁃
tutes a work.

In the field of patents, there are enormous patent appli⁃
cations 5 relating to AI, as well as lawsuits relating to AI,
such as an administrative dispute 6 over the invalidation of
an invention patent titled“a chatbot system”. Since“AI is to
simulate, expand and extend human intelligence by means
of digital computers or machines controlled by digital com⁃
puters, perceive the environment and acquire knowledge
and use knowledge to obtain optimal theories, methods,
technologies and application systems”7, there would not
be many controversies under the traditional patent law
framework as to whether AI per se, as“optimal theories,
methods, technologies and application systems”, is eligible
for patent protection and for the ownership of such patent.
The Guidelines for Patent Examination even made revisions
specifically by adding, into Part II, Chapter Nine, the Sec⁃
tion 6 titled“Provisions relating to examination of patent ap⁃
plications for invention containing algorithmic features or
business rules and method features”so as to clarify the cri⁃
teria for examining patent application relating to AI, Internet
Plus, big data, block chain, and the like. 8 Due to the wide
application of such technologies as genetic programming
and neural network, patents have been granted for AI⁃gen⁃
erated technical solutions in practice 9. Of course, there are
also cases in which AI⁃generated technical solutions are re⁃
jected for patent protection. 10 Thus, whether AI ⁃generated
technical solutions are patent⁃eligible and the ownership of
such a patent are new issues 11 that challenge the patent
law system formed in the context of industrial society. For
the above reasons, this article is not about patent issues re⁃
lated to AI itself, but rather is in an attempt to conduct a pre⁃

liminary study on whether AI⁃generated technical solutions
are eligible for patent protection, in other words, the patent⁃
ability of AI ⁃generated technical solutions, and the owner⁃
ship of the resulting patent.

II. Patentability of AI⁃generated
technical solutions

The first issue in the context of patent law is whether AI⁃
generated technical solutions are patent eligible. Eligibility
for patent protection is a crucial issue under the patent law
because it provides the courts with opportunities to reflect
on a series of issues facing particular patents, so as to pro⁃
mote or delay the realization of the legal objective in the
name of whether the technical solution is eligible for patent
protection after balancing the interests between various par⁃
ties. 12

In China, discussions on patent ⁃ eligible subject mat⁃
ters often center on whether they are technical solutions or
abstract rules and methods for mental activities, but not on
whether a technical solution generated by“a machine”
such as AI other than a natural person qualifies for patent
protection. The Guidelines for Patent Examination stipulate
that“Invention in the Patent Law refers to any new technical
solution concerning a product, a process or improvement
thereof. This is a general definition of the subject matters for
which patent protection may be sought, rather than a specif⁃
ic examination criterion for the determination of novelty or in⁃
ventive step.”13“A technical solution is an aggregation of
technical means applying the laws of nature to solving a
technical problem. Usually, technical means are embodied
as technical features.”14 Because rules and methods for
mental activities“do not use technical means or apply the
laws of nature, nor do they solve any technical problem or
produce any technical effect, they do not constitute techni⁃
cal solutions”. Thus,“rules and methods for mental activi⁃
ties not only fail to comply with Article 2.2 of the Patent Law,
but also fall into the circumstances as provided in Article
25.1(2) of the Patent Law. Therefore, rules and methods in⁃
structing people on how to perform this kind of activities
cannot be granted patent rights.”15 However,“if a claim in
its whole contents contains not only matter of rule or meth⁃
od for mental activities but also technical features, then the
claim, viewed as a whole, is not a rule or method for mental
activities, and shall not be excluded from patentability un⁃
der Article 25 of the Patent Law.”16 At the meantime, latest
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researches have noticed the issues regarding patentability
of AI ⁃ generated technical solutions. There is a view that
since the China’s Patent Law focuses on the substantive
contributions that inventions make, rather than the subjec⁃
tive process for achieving the inventions, neither the pro⁃
cess of inventing nor the definition of technical solution re⁃
quires the presence of“mental acts”. Accordingly, if AI ⁃
generated technical solutions satisfy patentability require⁃
ments, they are eligible for patent protection. 17

Different from China, scholars in the US often think over
whether AI⁃generated technical solutions are patentable un⁃
der the Copyright and Patent Clause in the US Constitution.
Therefore, it is unavoidable to touch upon issues other than
technical solutions. For instance, Clifford contended that on⁃
ly“humans”can become authors or inventors 18, whereas
Miller thought that no precedent, statute or policy precludes
a construction of authors (including inventors) to comput⁃
ers. 19 The United States Court of Appeals for the Federal
Circuit (the CAFC) holds the same view as Clifford, stating
that inventors must be natural persons and the fact that“an
invention shall embody the mental part of humans”be⁃
comes an import index for testing whether a technical solu⁃
tion is patentable 20. However, the U.S. Supreme Court indi⁃
cated in Goldstein v. California that according to Intellectual
Property Clause in the U.S. Constitution, the terms, such as

“writings”of“authors”, have not been construed in their
narrow literal sense but, rather, with the reach necessary to
reflect the broad scope of constitutional principles. 21 In Dia⁃
mond v. Chakrabarty, the U.S. Supreme Court further stat⁃
ed that the subject⁃matter provisions of the patent law have
been cast in broad terms to fulfill the constitutional and stat⁃
utory goal of promoting“the Progress of Science and useful
Arts”. 22

In regard to the patentability of AI⁃generated technical
solutions, it seems that the issue is whether the AI⁃generat⁃
ed technology belongs to a subject matter that is eligible for
patent protection. But in practice, the research actually fo⁃
cuses not on whether the technology is definite and perma⁃
nent,23 but on whether the technical solution can be accept⁃
ed by the existing patent law system. Among others, the
most immediate practical issue is the determination of in⁃
ventors.

III. Inventors of AI⁃generated
technical solutions

Judging from Article 17 of the Patent Law that“the in⁃
ventor or designer has the right to be named as such in the
patent document”, it is a right, rather than an obligation, to
indicate the inventor in a patent application. However, Rule
16.3 of the Implementing Regulations of the Patent Law ex⁃
pressly requires that“the description of a patent applica⁃
tion for invention or utility model shall clearly state”“the
name of an inventor or designer”. Thus, the determination
of the inventor is a requisite for a patent application for in⁃
vention or utility model, and likewise, the determination of
the designer is also a requisite for a patent application for
design.
1. An inventor recorded in the patent document is mere⁃

ly a nominal inventor
Article 13 of the Implementing Regulations of the Pat⁃

ent Law stipulates that inventor or designer means any per⁃
son who makes creative contributions to the substantive fea⁃
tures of an invention ⁃ creation; whereas the Guidelines for
Patent Examination explicitly state that“[h]owever, the ex⁃
aminer does not examine whether or not the inventor whose
name is filled in the request meets the requirements of the
above provisions in the procedures of examination of the
Patent Office.”24. Except in cases such as disputes over
ownership of a right to apply for a patent, ownership of a
patent, rewards and remunerations for the inventor/design⁃
er of a service invention/design, a right of inventorship of an
invention⁃creation or a right of authorship of a designer, and
a right of invention 25, the determination of an inventor is not
critical in patent⁃related cases. It is highly likely that the in⁃
ventors in the application form is not authentic. In the U.S.,
patents have been granted for many technical solutions ex⁃
clusively completed by AI. In the absence of explicitly stipu⁃
lated legal provisions concerning the patentability of AI⁃gen⁃
erated technologies, these patentees choose not to dis⁃
close AI’s part in the innovation to the United States Patent
and Trademark Office.26 In these situations, the inventors re⁃
corded in such patent documents are surely unauthentic.

Furthermore, even when an inventor has been record⁃
ed in the patent documents, it is only a prima facie pre⁃
sumption, which can be overruled with further evidence.
For instance, in Advanced Evacuation Systems (Israel) Ltd.
(AES) v. Beijing Xinhua Antong Technologies Development
Co., Ltd. (Xinhua) (a dispute over patent ownership), Xin⁃
hua was recorded as the patentee and its employees were
recorded as inventors of the disputed invention patent No.
201410284125.1 with the title of“Escape System for High⁃
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Rise Buildings”. Through trial, the court found that the tech⁃
nical solution of the patent came from AES and thus held
that AES was the real patentee. 27 Obviously, under such cir⁃
cumstances, the inventors recorded in the patent document
as originally filed shall be overruled as well. In Zhuang Ren⁃
ping v. Beijing Zhongneng Risite Electric Co., Ltd. and Da⁃
lian Lightning Arrester Co., Ltd. (a third party) (another dis⁃
pute over patent ownership), Zhuang was recorded as one
of the inventors. When he requested the court to determine
him as the patentee of the patent in suit and declare the re⁃
lated patent assignment contract and transaction invalid,
the court decided that the patent in suit was a service inven⁃
tion and Zhuang was not the true inventor according to the
evidence submitted by the defendant and the third party,
thereby dismissing all of Zhuang’s claims. 28 The Supreme
People’s Court of the PRC also confirmed in a case that:

“in the patent grant process, the state patent administrative
department did not conduct a substantive examination as
to the inventor recorded in the application documents, and
the record of the inventor on the patent certificate did not
have absolute evidence efficacy”. 29

Either in China or abroad, the inventor recorded in the
patent document is only formally valid; and in most cases,
the recordal of inventors is in fact a unilateral and seeming⁃
ly true statement made by the patent applicant in the exer⁃
cise of his right to apply for a patent, and the examination
authority only requires that such a statement shall indicate
the name of a natural person, rather than a legal person or
other organization.
2. AI per se cannot become the inventor of the AI⁃gen⁃

erated patents
Although there is a view that AI can be qualified as the

patentee of an AI⁃generated patent or at least as its inven⁃
tor 30, in retrospect of the history of law, it was through the
struggle with gods and other objects that men have out⁃
stood as the sole legal subjects 31.“A subject is a man”. 32

Even a fictional legal person or other unincorporated organi⁃
zation is a manifestation of man’s free will. If the status of a
legal subject is surrendered either in whole or in part, it is
like taking away the fundamental root of the modern legal
system. Therefore, we must keep a completely sober mind
as to AI’s potential impact on the system regarding the sub⁃
ject of rights under the patent law.

Judging from the existing patent examination stan⁃
dards and specific practices in various countries, the inven⁃
tor must be a natural person; otherwise, the patent applica⁃

tion will be rejected. For instance, the China’s Guidelines
for Patent Examination clearly stipulate that“the inventor
shall be individual, and an entity or organization shall not be
filed in the request…The inventor shall use his true name
other than his pen name or other informal name”, which
means only a natural person is qualified as an inventor or a
designer. The European Patent Office once rejected two
patent applications which listed AI as the sole inventor on
the grounds that“an inventor designated in the application
has to be a human, not a machine”33. Either in theory or in
practice, it is quite necessary to set up a bridge between AI⁃
generated technical solutions and natural persons. Due to
the existence of the fictional legal person, what first came to
my mind is that by legal fiction a specific natural person can
be designated as the inventor of a patent concerning an AI⁃
generated technology.
3. Institutional barrier for fictional inventors of AI⁃gener⁃

ated patents
The entire ecological chain of AI contains many enti⁃

ties, such as programmers, software companies, AI users,
downstream technical experts, and product engineers 34.
Therefore, as for the fictional inventor of an AI ⁃ generated
patent, it is only from these candidates that we can select
the most suitable“person”as the inventors of AI⁃generated
technologies. But meanwhile, legal fiction should not be ar⁃
bitrary, but must conform to its inherent logic and existent
rules. Then, who should be considered as the fictional in⁃
ventor of an AI⁃generated invention? We may take a look at
two U.S. cases before answering this question.

In Oasis Research, LLC v. Carbonite, Inc. 35, Carbonite
argued that Jack Byrd should have been included as an in⁃
ventor on a data ⁃ handling patent because he first con⁃
ceived the idea for a remote online backup service. The
Eastern District of Texas court reasoned that due to his fail⁃
ure to participate in the actual creation of the invention be⁃
yond identifying a goal, Byrd was not an inventor. In other
similar cases it is generally held that employing another indi⁃
vidual to invent does not make one an inventor: an employ⁃
er requiring others to create a product to realize a certain
function cannot become an inventor; and providing mone⁃
tary support and instructing others to create new technolo⁃
gy are not sufficient to constitute invention. 36 Therefore,
even if an AI software or system owner is a natural person,
he cannot be an inventor in consideration of his contribution
to an invention.

In practice, before generating a particular technical so⁃
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lution with AI, it is often necessary for an operator to set the
technical field or parameters for the invention to finalize the
selection of technical solution. In this case, can program⁃
mers, engineers, and technical experts who specifically op⁃
erate an AI software or system become inventors of the AI⁃
generated patent? In Nartron Corp. v. Schukra U.S.A.,
Inc. 37, the CAFC held that a contribution of information in
the prior art cannot give rise to inventorship. Apparently,
programmers, engineers, and technical experts as men⁃
tioned above only provide or specify the information known
in the technical fields, to which the patent is related, for the
generation of AI technical solutions. Following this stan⁃
dard, the fact that a human operates AI is insufficient to
qualify that person as an inventor 38.

In China, Rule 13 of the Implementing Regulations of
the Patent Law only stipulates that“any person who, during
the course of accomplishing the invention ⁃ creation, is re⁃
sponsible only for organizational work, or who offers facili⁃
ties for making use of material and technical means, or who
takes part in other auxiliary functions, shall not be consid⁃
ered as an inventor or designer”, without specifying wheth⁃
er a human operating AI software or an AI system is quali⁃
fied as an inventor or designer. However, since related tech⁃
nical solutions are exclusively generated by AI and its oper⁃
ators make no substantive contribution to the invention⁃cre⁃
ation, it is really infeasible to draw such a conclusion that AI
software or platform operators are inventors.
4. Designating inventors by applicants of AI⁃generated

patents
Since there are obstacles in the present legal system to

directly determine the inventors of AI⁃generated patents in
advance by means of fiction, is it possible to find another
solution? The author opines that the patent document only
records a nominal inventor according to the unilateral and
not ⁃ necessarily ⁃ true statement made by the patent appli⁃
cant (i.e., the patentee of the granted patent) who exercises
its right to apply for a patent, the examination authority does
not conduct substantive examination on the inventorship,
and the inventor’s name can be changed through subse⁃
quent remedial procedures. In view of the above facts, it
may be better to show respect for the autonomy of will and
let the patent applicant designate a nominal inventor, in⁃
stead of mandatory fiction in advance.

The inventor designated in this manner may not be the
person who really makes substantive contributions to the in⁃
vention⁃creation. But“the existence of the law is to protect

freedom”39. Putting aside empty theoretical disputes and
from the perspective of respecting civil rights, like the right
to apply for a patent and subsequent patent right, the most
realistic and feasible way is to let the one who should own
the AI⁃generated patent to chose a natural person as the in⁃
ventor according to its will or any agreement. Those grant⁃
ed AI⁃generated patents are exactly the result of the“tacit
understanding”between patentees and patent examination
authority.

In this sense, the key issue is how to determine the
ownership of an AI ⁃generated patent: who is the owner of
such a patent?

IV. Ownership of AI⁃generated patents
AI is not a subject in the sense of laws. Since it is not eli⁃

gible as an inventor of a patent, it is unlikely to be the owner
of such a patent. 40

As stated above,“AI is to simulate, expand and extend
human intelligence by means of digital computers or ma⁃
chines controlled by digital computers, perceive the envi⁃
ronment and acquire knowledge and use knowledge to ob⁃
tain optimal theories, methods, technologies and applica⁃
tion systems”, 41 the core of which is computer software em⁃
ployed by AI. Although many entities, such as program⁃
mers, software companies, AI users, downstream technical
experts and product engineers,42 will be proposed in the
discussion about patentees of AI⁃generated technical solu⁃
tions, the most possible candidates are actually users of
computer software and owners (or copyright owners) of
computer software, considering the employment relation⁃
ship and the fact that sophisticated AI software is often pos⁃
sessed by companies as legal persons.
1. Two different opinions
There is a view that owners or licensors of AI software

shall possess the patent rights granted for all technologies
generated by the AI. 43 A similar view is found in connection
with the copyright ownership of AI⁃generated products. For
instance, some scholars contend that if AI software users or
programmers make no creative effort for a work,“the court
shall grant the work copyright to the copyright owner of the
software”44.

The opposite view is that the persons who utilize AI soft⁃
ware, i.e. the users, shall own the patent rights of AI⁃gener⁃
ated technical solutions. 45 This view also prevails in the
copyright field, as Samuelson once said that the copyright
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in software⁃generated works shall be allocated to the com⁃
puter software user because the user is one most responsi⁃
ble for the work according to the requirements for copyright
grant. 46

2. Enlightenment of Coase Theorem
According to economic theories, competitive markets

shall be in pursuit of economic efficiency, i.e., a party can⁃
not be made better off without cutting into the pleasures of
the other party, the goal of which is called Pareto efficiency
or allocative efficiency. Such efficiency also applies to the
patent law. 47 An authoritative theory to realize this efficiency
is the famous Coase theorem, that is to say, with clear allo⁃
cation of property rights and in a regime of zero transaction
costs, negotiations between the parties would lead to those
arrangements being made which would maximize wealth
and this irrespective of the initial assignment of rights. 48 De⁃
spite that a regime of zero transaction costs is merely a the⁃
oretical hypothesis, it is still possible to achieve the goal of
maximizing wealth to the largest extent by means of gradu⁃
ally reducing transaction costs. Of course, I cannot go on
without talking about externality.

Externality is the side effect of market subjects’activi⁃
ties; however, the subjects do not assume all the conse⁃
quences or benefit therefrom. 49 Such a side effect presents
a policy issue because a divergence is caused between pri⁃
vate and social marginal costs, and enterprises may make
a choice according to their private economic benefits with⁃
out considering the social costs or interests. Under many
circumstances, enterprises would make a decision at a non⁃
effective level for the sake of self ⁃ interests. Nevertheless,
the Coase Theorem minimizes those concerns, for it be⁃
lieves that with clear assignment of property rights, the re⁃
sources will be effectively allocated in a regime of zero
transaction costs and with full information, irrespective of
how property rights were initially assigned. 50

While the Coase Theorem deals with a negative exter⁃
nality, it is likewise applicable to situations involving positive
externalities — external benefits created by market activity.
Patenting AI⁃generated technical solutions is properly treat⁃
ed as such because — depending on how the government
allocates the right to obtain a patent — it potentially creates
benefits for parties outside the initial sale of software (e.g.,
software programmers, engineers, product designers,
downstream users or owners of the software, etc.). 51

Based on the Coase Theorem, Schuster conducted
analysis of external factors of AI: in the presence of positive

externalities, firms underproduce goods for sale because
they base manufacturing decisions only on the value inher⁃
ent in the good (e.g., the value of the inventing AI), rather
than considering the net social value created (e.g., the AI
patents). This is not an economically efficient situation, as
one party’s (the public’s) situation could be improved, but
the producer will cease production of AI software. 52

Starting from the hypothetical premise of the Coase
Theorem, within the bounds of no transaction costs and per⁃
fect information, the ownership of AI ⁃ generated technical
patents is rendered superfluous. It does not matter to whom
the patent rights are allocated because the party that most
values them will purchase the patent and this value will trick⁃
le upstream to the software company. However, as pointed
out by Schuster, in an attempt to make the ownership of AI⁃
generated patents mimic an idealized Coasean state, the
best way is to eliminate or decrease the number of transac⁃
tion costs and parties involved in a transaction, thereby
maximizing economic benefits and social wealth. 53 There⁃
fore, the corollary is that patent rights shall be allocated to
parties who hold these patents in highest value.
3. Optimum solution of patent ownership
In the entire ecological chain of AI, except the persons

who utilize AI software (AI users), subjects (such as soft⁃
ware programmers, downstream technical experts and
product designers) cannot independently conduct relevant
acts due to employment relationship; and subjects (such as
AI software manufacturers) are unable to sensitively find out
the field and direction that need further development with
the help of AI due to lack of knowledge on market de⁃
mands. Thus, all of them fail to maximize the value of AI. As
a result, they would not put more investment in AI and AI ⁃
generated technical solutions in comparison with AI soft⁃
ware users.

For the above reasons, the author thinks that AI soft⁃
ware users are those who most value the patents. In accor⁃
dance with the Coase Theorem, AI software users should re⁃
ceive the patent rights granted for AI ⁃generated technical
solutions.

In current actual situations, the AI software is usually
developed with a sophisticated process, so the subjects
that can obtain the software ownership or the right of use
through market transactions are usually corporations with
abundant capital. It cannot, however, be excluded that with
the advance and popularity of technologies, development
costs of AI software may go down, and it will be possible for
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small and micro enterprises and individuals to own or use
AI through purchasing or licensing, and in turn obtain the
patent rights of AI⁃generated technical solutions.

V. Conclusion
As far as technologies are concerned, the patent law

poses no obstacles for patenting AI⁃generated technical so⁃
lutions. Theoretically speaking, the problem that AI is not
qualified as a legal subject and therefore cannot become
an inventor of AI ⁃generated technical solutions can surely
be solved with techniques. From the perspective of the ex⁃
ercise of rights, how to record inventors is purely the mani⁃
festation of the exercise of patent rights by patent appli⁃
cants (which are also patentees after the patent grant), and
the autonomy of will of a party shall be respected by law.
The key issue in patent protection of AI⁃generated technolo⁃
gies is in fact the ownership of the patent rights. With the
help of the Coase Theorem in economics, it is not hard to
find that assigning patent rights of AI ⁃generated technical
solutions to users who most cherish and value AI software
is most effective and can maximize the social wealth.■
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