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This report has been written in English and translated into Japanese. The Foundation for Intellectual Property, Institute
of Intellectual Property is entirely responsible for any errors in expressions or descriptions of the translation. When any

ambiguity is found in the translation, the original text shall be prevailing.



Foreword

The Foundation for Intellectual Property, Institute of Intellectual Property conducted the
2017 Collaborative Research Project on Harmonization of Industrial Property Right Systems under
a commission from the Japan Patent Office (JPO).

Various medium-term issues need to be addressed to encourage other countries to introduce
industrial property right systems helpful to the international expansion of Japanese companies and
to harmonize the industrial property right systems of major countries, including Japan. Accordingly,
this project provided researchers well-versed in the Japanese industrial property right systems with
an opportunity to carry out surveys and collaborative research on these issues with the goal of
promoting international harmonization of industrial property right systems through use of the
research results and researcher networks.

As part of this project, we invited researchers from abroad to engage in collaborative
research on the target issues. This report presents the results of research conducted by Dr. Ana
Ramalho, Maastricht University, an invited researcher at our Institute.” We hope that the results of
her research will facilitate harmonization of industrial property right systems in the future.

Last but not least, we would like to express our sincere appreciation for the cooperation of all

concerned with the project, especially Dr. Yasuyuki Ishii of I[P Economic Research Institute.

Institute of Intellectual Property
Foundation for Intellectual Property
March 2018

* Period of research in Japan: From January 9, 2018, to February 17, 2018
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Abstract

As technology advances, artificial intelligence (Al)-generated inventions — i.e., inventions
created autonomously or semi-autonomously by computer systems — are deemed to becoming more
common. The human ingenuity in such inventions is less visible, while at the same time the
inventing activity becomes easier, as most of the mental effort is passed on to the Al. However, this
scenario makes it harder to assess whether the invention possesses an “inventive step” — a
condition for patentability that requires the invention to be non-obvious to a skilled person (or
not-easily invented by a skilled person). Indeed, a given Al-gemnerated invention might be
non-obvious to a skilled person; but it will probably be obvious to a person that has access to a
similar AIl. The main aim of this research is to assess whether patent laws are fit for purpose with
regard to the patentability of Al-generated inventions, in particular in what concerns the inventive
step requirement. With that objective, the research carries out a comparative analysis of the
inventive step (or non-obviousness) requirement in Japan, the European Union and the United
States. The research will conclude with recommendations towards an international harmonization
of the interpretation of, and practices related to, the inventive step requirement in the field of

Al-generated inventions.

Summary

I. Introduction

Where an Al is involved, odds are that inventing becomes quicker, unburdened with human
bias and possibly cheaper. The easiness of inventing brought by Al may lead to an increase of
patenting activity, which might in turn lead to low quality patents, patent flooding and patent
trolling.

In this scenario, patent policies might need to be recalibrated. Out of the requirements for
patentability, the inventive step or non-obviousness is the most difficult to assess, both in theory
and in practice.! But the requirement is central to defining an invention, and it is of utmost
importance in instances where society and technology are rapidly changing.? When it comes to
Al-generated inventions, it is thus in the requirement for patentability of inventive step or

non-obviousness that most problems lie. While an invention might be non-obvious to a skilled

I O. GRANSTRAND, “Patents and policies for innovations and entrepreneurship”, in T. Takenaka, Patent Law and Theory. A
Handbook of Contemporary Research, Cheltenham, Edward Elgar, 2009, p. 89.
2 J. DUFFY, “Inventing invention: A case study of legal innovation”, Texas Law Review 2007, 86(1), p.2.



person, that same invention might become obvious when seen through the lenses of a skilled person
who can use a similar Al system to generate it.

The main aim of this research is to pave the way for the harmonization of the inventive step
requirement in relation to Al-generated inventions, in the US, Europe and Japan. By studying and
proposing recommendations targeted towards efficient and balanced examination practices of
Al-generated inventions, this research also aims to contribute to making the patent system fit for
purpose when an Al is involved in the inventing process. The research report first defines the
concept of Al systems, and explains the role that Al plays in inventing processes (Section II). Next,
the rationales or justifications underlying the patent system are analyzed, so as to provide a solid
framework against which the assessment of the inventive step or non-obviousness in relation to Al
can be performed (Section III). Section IV of the report follows to examine the concept of
invention and the inventive step/non-obviousness patentability requirement in the three
jurisdictions concerned (United States, Europe and Japan). Section V then briefly assesses the
results of the previous Section in a comparative fashion, and Section VI provides a few conclusions

and recommendations.

I1. Artificial intelligence systems as inventors

This report combines a technical definition of Al with a teleological one. In the present context,
Al will thus amount to a technology that (1) is able to understand unstructured data (as opposed to
pre-Al machines, which only processed structured data and which dealt with data whose meaning
was defined in advance); (2) is able of computer reasoning (i.e., reaching conclusions and
understanding the rationales underlying such conclusions); (3) is able to learn automatically; and (4)
can be used to automatize (even if partially) the inventing process. The inventing process implies
identifying a problem to be solved, creating a solution to solve the problem, and applying the
technical teachings of that solution to the problem. Als are not inventors as such, since they do not
define the problem to be solved, nor the technical teachings. But Als are nothing like other tools that
were traditionally used to invent, either. They enhance human inventing capabilities and skills in a
way that had not been seen before. They autonomously provide, test and select technical solutions,
and can act beyond pre-defined tasks.® Thus, current Als stand somewhere between the traditional
tools used by humans to invent, and a completely autonomous being that is able to autonomously

carry out the inventing process from beginning till end.

3 P. BLOK, “The inventor’s new tool: Artificial Intelligence — how does it fit the European patent system?”, European Intellectual
Property Review 2017, 39(2), at 70.



II1. Rationales of the patent system

The main justification for the patent system is the incentive theory, which sees patents as an
incentive to innovate, for the benefit of society. * According to this theory, absent a patent, the
inventor would be discouraged from engaging in inventive activities, as she would not be able to
prevent free-riders.

Another theory that justifies the grant of patents is the natural rights theory, according to which
an individual should have natural property rights over the products of her mind.> However, granting
property rights over the result of one’s labor should be conditioned to the fact that “there should be
enough and as good left for in common for others”.®

The specific rationale for introducing inventive step or non-obviousness as a patentability
requirement should also be considered. The inventive step/non-obviousness precludes exclusive
rights being granted over trivial advances, as a way to prevent the number of patents from rising to
undesirable levels and potentially hindering those skilled in the art due to the ensuing patent
thicket.’

Underlying the grant of a patent is also the disclosure of technical information that, absent
patent protection, the inventor would choose to keep secret in order to maintain a competitive
advantage. This is related to another theory justifying the existence of patents, which we can call
the social contract or informational theory.®

Alongside with these theories, the personality theory is also used to justify intellectual
property rights. This theory views creations as an extension of the creator’s personality, and
property over such creations as a mechanism for self-development and personal expression.” The
personality rights theory has been used in relation to copyright,'® but less so in the patent arena.
However, it has also been argued that these views are based on a narrow construction of the

concept of personality, since the inventor’s intellectual skills, vision or imagination also play a role

4 E. DERCLAYE, “Patent law’s role in the protection of the environment — re-assessing patent law and its justifications in the 21st
century”, International Review of Intellectual Property and Competition Law 2009, 40(3), pp. 253-255; M. FISHER, “Classical
economics and philosophy of the patent system”, Intellectual Property Quarterly 2005, 1, pp. 12-13.

5 M. FISHER, op. cit., p. 6.

6 J. LOCKE, Two Treatises of Government (ed. P. Laslett), Cambridge, Cambridge University Press, 1988, p. 288. See also, on this
condition, G.B. RAMELLO, “Private Appropriability and Sharing of Knowledge : Convergence or Contradiction ? The Opposite
Tragedy of the Creative Commons”, in L. Takeyama, W.J. Gordon & R. Towse (eds.), Developments in the Economics of Copyright.
Research and Analysis, Cheltenham, Edward Elgar, 2005, pp. 134-135.

7 U. STORZ, “Patentability requirements of biotech patents”, in U. Storz et al. (eds.), Biopatent Law: European vs. US Patent Law,
Heidelberg, Springer, 2014, p. 55.

8 F.K. BEIER & J. STRAUS, “The patent system and its informational function — yesterday and today”, International Review of
Intellectual Property and Competition Law 1977, 8(5), pp. 389-391.

° J. HUGHES, “The philosophy of intellectual property”, Georgetown Law Journal 1988, 77, p. 330.

10 Ibid.
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in the inventive process.!! Therefore, while the personality theory is not central to discussions on
patent rationales, it can nevertheless be an ancillary basis for justifying patent rights.

All these theories relate to ex ante justifications for patents — i.e., to reasons as to why patents
should be in place. Other, more recent, theories have focused on ex post justifications for
intellectual property, including patents. Such theories justify intellectual property rights based on
the incentive they give to right owners for managing subject matter that has already been created
(regarding e.g. improvement and commercialization of the underlying product).'?

Independently of the theory at stake, these justifications of the patent system bear difficulties
in terms of patent regulatory policy. Patent rationales should be reflected in concrete patentability
requirements and patent scope, while always bearing in mind a necessary balance: too lax
patentability requirements and broad patent scope may lead to patent flooding, but too strict

patentability requirements and narrow patent scope may halt innovation and inventive activities.

IV. Comparative study of the inventive step requirement

1. US

Section 103 of the US Patent Act states that a patent cannot be obtained “if the differences
between the claimed invention and the prior art are such that the claimed invention as a whole
would have been obvious before the effective filing date of the claimed invention to a person
having ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.” “The art to which the claimed invention
pertains” comprises analogous arts, i.e., arts from the same field independently of the problem
addressed, and arts from a different field but that solve the same problem or have the same
purpose.'® Non-analogous art, on the other hand, cannot be used when judging whether the
invention is obvious or non-obvious.'* The level of ordinary skill in the pertinent art is defined
taking into account several factors, which were defined the Federal Circuit in case Environmental

Designs, Ltd. v. Union Oil Co., among which the rapidity with which innovations are made or the

11 0. TUR-SINAI, “Beyond incentives: expanding the theoretical framework for patent law analysis”, 2010, available at
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1697254 (last accessed 11 January 2018), p.27 et seq.

12 M.A. LEMLEY, “Ex ante versus ex post justifications for intellectual property”, University of Chicago Law Review 2004, 71, p.
129-130.

13 J. SHERKOW, “Negativing invention”, Brigham Young University Law Review 2011, pp. 1109-1110. The author gives as an
example of arts from the same field but that solve different problems toothbrushes and hairbrushes; and provides the case of
cone-shaped caps for oil decanters and cone-shaped caps for bags of popcorn as an example of arts that exist in different fields of
endeavor but solve the same problem or have the same purpose.

14 Ibid.
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sophistication of the technology.!> The USPTO, following a US Supreme Court case,'® will assess
whether an invention is non-obvious following a step-by-step inquiry determining: the scope and
content of the prior art; differences between the prior art and the claimed invention; the level of
ordinary skill in the pertinent art; and secondary considerations that can provide objective evidence
of non-obviousness, such as “commercial success, long felt but unsolved needs, [and] failure of
others,” that “may have relevancy” as “indicia of obviousness or non-obviousness.”!’

The last sentence of Section 103 (stating that a patent cannot be negated due to the way the
invention was made), highlights that it is the outcome of the inventive process that is evaluated in
the framework of the non-obviousness analysis. US Courts have extensively confirmed this.'® The
argument could then be made that inventions developed by an Al by chance (or as a result of a
semi-automated process where multiple trial-and-error experiments are conducted, for example)
cannot be negated by the manner in which they were made. However, some court decisions have
lent some flexibility to the prohibition to negate the patent due to the way in which the invention
was made. For instance, in Mayo Collaborative Services v. Prometheus Laboratories, Inc.,"” the
US Supreme Court gave as one of the reasons to invalidate a patent the fact that the claimed
invention involved “well-understood, routine, conventional activity, previously engaged in by
researchers in the field.”- i.e., the Court focused on sow the invention had been implemented,
despite the prohibition of Section 103.2° It is also possible to argue that the last sentence of Section
103 was intended by the US legislator to level the different inventive processes that can be

undertaken by humans — not machines.?!

2. Europe

Article 56 of the European Patent Convention defines the inventive step requirement as
follows: “An invention shall be considered as involving an inventive step if, having regard to the
state of the art, it is not obvious to a person skilled in the art [...]”. In Europe, the person skilled in
the art is “presumed to be a skilled practitioner in the relevant field of technology, who is possessed

of average knowledge and ability and is aware of what was common general knowledge in the art

15" Environmental Designs, Ltd. v. Union Oil Co, 713 F.2d 693 (1983).

16 Graham vs. John Deere, 383 U.S. 1 (1966).

7 Graham v. Deere 17-18.

18 See case law cited in D.S. CHISUM, op. cit., Sec. 5.04A[2].

19566 U.S. 66 (2012), Docket no. 10-1150.

20 ). SHERKOW, “And how: Mayo v. Prometheus and the method of invention”, Yale Law Journal Forum 2012-2013, 122,
351-352.

21 B. HATTENBACH & J. GLUCOFT, “Patents in an era of infinite monkeys and artificial intelligence”, Stanford Technology Law
Review 2015, 19, 44.



at the relevant date.”?> The relevant field of technology can encompass neighboring fields or a
broader general technical field (if the same or similar problems arose therein, and if the person
skilled in the art ought to be aware of them).>* The person skilled in the art is also presumed to
have had at her disposal “the means and capacity for routine work and experimentation which are
normal for the field of technology in question,”* but she lacks creative thinking and inventive
imagination.?

In assessing the inventive step, the EPO follows the so-called problem-solution approach
consisting of three steps: (1) determining the closest prior art; (2) establishing the objective
technical problem to be solved; (3) considering whether the claimed invention, starting from the
closest prior art and the objective technical problem, would have been obvious to the skilled
person.?® In addition to these steps, secondary indicia may be taken into account, such as the
satisfaction of a long-felt need,?’ or the commercial success derived from the technical features of

the invention.?®

3. Japan

Article 29(2) of the Japanese Patent Act prescribes that a patent shall not be granted where,
prior to the filing of the patent application, a person ordinarily skilled in the art would have been
able to easily make the invention. In principle, the relevant art will include the so-called “adjacent
art”, as the Examination Guidelines of the JPO states that all technical matters in the field relevant
to the problem should be considered.?” Similarly to other jurisdictions, the assessment is made
from the perspective of “a person ordinarily skilled in the art”, who, among other characteristics, is
able to use ordinary technical means for research and development and is able to exercise ordinary
creativity in selecting materials and changing designs.*

Examiners will follow a step-by-step methodology to assess the existence of inventive step,
according to which they will (1) identify the claimed invention; (2) identify one or more prior art
relevant to the claimed invention; (3) select the closest prior art, compare that prior art and the

claimed invention, and find similarities and differences; (4) evaluate the differences: determine the

22 EPO Guidelines, Part G — Chapter VII -1.

23 Case Pencil Sharpener (T-176/84), Boards of Appeal of the EPO.

24 EPO Guidelines, Part G — Chapter VII -1.

25 D. VISSER, The annotated European Patent Convention [2000], 25" ed., Kluwer Law International, 2017, commentary on
Article 56.

26 EPO Guidelines, Part G — Chapter VII-3.

27 Case Blount (T699/91), Boards of Appeal of the EPO.

28 Case Pyrazolopyrimidinones for the treatment of impotence/ Pfizer Limited et al (T1212/01), Boards of Appeal of the EPO.

2 WIPO, “Study on inventive step”, 2015, available at http://www.wipo.int/edocs/mdocs/scp/en/scp 22/scp 22 3.pdf (last
accessed 9 February 2018), p. 7.

30 Examination Guidelines for Patent and Utility Model in Japan, Part 111, Chapter 2, Section 2.3.
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reasons for denying inventive step, based on the content of the selected prior art or other relevant
prior art, and the common general knowledge.! Apart from the described methodology, other
considerations can also be taken into account when assessing the inventive step requirement.
Indicators of the existence of inventive step include situations of commercial success and long-felt
need.*?

A few decisions of the Intellectual Property High Court have placed emphasis on the effort
put in by the inventor in coming up with the invention: the Court has specifically linked

“significant effort?

in conceiving the invention with a finding that such invention could not have
been easily made by the person skilled in the art. This might indicate that a special or high level of
effort is a factor to be taken into account when assessing the inventive step requirement in Japan,
which is relevant in case the inventing effort needed to satisfy the inventive step requirement

mainly originates from an Al and not from the patent applicant.

V. Assessment

The objective of the criteria relating to inventive step or non-obviousness is the same in the
three jurisdictions: to exclude from patentability inventions that could be easily made by a person
skilled in the art, since doing so could hamper the development of technology.** It can also be
argued that the laws in the three jurisdictions are similar. The notion of “easily conceived” is
inherent to the Japanese test, but not to the European or US tests, even though it is considered that
the Japanese test is akin to obviousness as understood in the US.3* The difference between
“inventive step” and “non-obviousness” is not necessarily negligible (as the former relates to the
relation between the invention and prior art, while the latter refers to the mental process of the
person skilled in the art),*® but again the underlying goal of the provision approximates the laws in
spirit if not in drafting.

The approach taken by the three Offices is similar in the sense that they all compare the
invention with prior art and assess the differences between them. Moreover, the three Offices limit

the scope of prior art by relating it to the specific field of the claimed invention, but all three

31 WIPO, op. cit., p. 14.; Examination Guidelines for Patent and Utility Model in Japan, Part III, Chapter 2, Sections 2.3. and
Section 3.

32 Examination Guidelines for Patent and Utility Model in Japan, Part III, Chapter 2, Section 2.3., and N. NAKAYAMA, Patent
Law, 2" ed., Tokyo, Koubundou Publishers, 2012, p. 137.

3 See e.g. case 2016 (Gyo-Ke) 10186, 21 March 2017 and case 2012 (Gyo-Ke) 10111, 28 January 2013.

3 G. DINWOODIE ET AL., International and Comparative Patent Law, Newark, LexisNexis, 2002, p. 141.

35 K. KAGEYAMA, “Determining inventive step or nonobviousness for a patent requirement in view of the formation process of an
invention, Beijing Law Review 2016, 7, pp. 241-242.

36 0. GRANSTRAND, “Are we on our way in the new economy with optimal inventive steps?”, in O. Granstrand (ed.), Economics,
Law and Intellectual Property. Seeking Strategies for Research and Teaching in a Developing Field, Dordrecht, Springer, 2003,
p-237.
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include adjacent, analogous or neighboring fields in the scope of prior art. Common to the three
procedures is also the fact that it is possible to use secondary considerations — such as commercial
success — in the assessment of inventive step/non-obviousness.

The assessment of inventive step/non-obviousness is made from the perspective of the person
skilled in the art in all three jurisdictions. However, in Japan and the US the threshold for
patentability might be higher because it is considered that the person skilled in the art has an
ordinary level of creativity. Conversely, in Europe, the person skilled in the art will not engage in
scientific research in areas not yet explored, which could be read as meaning that the person skilled
in the art will not use Al in a field where Al is not widely used.

Even though the laws are similar and the approach taken by the three offices is similar in
some aspects, the remaining differences in guidelines and procedures for examination might lead to
divergent solutions on this subject, not least because the inventive step/non-obviousness test is
highly subjective. A specific solution should be sought for the examination of Al-generated
inventions in relation to their compliance with the inventive step. The next section will deal with

this issue.

VI1. Conclusions and Recommendations

It can be questioned whether the justifications to grant patents are still present in cases where
human intervention and efforts are minimal. In all current constructions of Al-generated inventions
a human is still, to a greater or lesser extent, involved. This means that the reasons to grant patents
still exist in relation to Al-generated inventions, albeit they might be constrained to a small
contribution by a human being. Because the justifications for granting patents might be diminished
(although not extinguished) in cases where an Al-generated invention is involved, patent policies
should also be revisited.

The crux of the matter in terms of patentability is the inventive step or non-obviousness
requirement, which, while being the most difficult to assess, is also central to defining an invention.
Ideally, then, the inventive step or non-obviousness requirement should be rethought in light of
technological development. The main problem with this approach is that, regardless of the
jurisdiction, the tendency seems to be to assess the achievement of the invention (i.e., whether it is
non-obvious) and to disregard the (necessarily subjective) achievement of the inventor and the
history behind the invention/the inventing process.’’” Moreover, while the laws are similar in the

three jurisdictions analyzed, some differences show at the procedural level, i.e., regarding Office

37 Putting forth a similar observation regarding the European system, C. SEVILLE, EU Intellectual Property Law and Policy, 2"
ed., Cheltenham, Edward Elgar, 2016, p. 147.
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guidelines and examination processes.

The analysis carried out in this report reveals that amending laws would not be a viable
solution, as they would run the risk of becoming outdated in the future. In addition, changing laws
is burdensome due to the political processes involved, and does not therefore amount to a realistic
solution. A better course of action is to develop common guidelines on this subject between the
Patent Offices. In that regard, several measures can be adopted.

Clear common guidelines on the notion of analogous, neighboring or adjacent art should
be adopted. Since non-analogous art cannot be used when judging whether the invention is obvious
or non-obvious, the scope of “analogous/neighboring/adjacent art” should be broadened in
Examination Guidelines, as a way to counteract the effects of a potential “race to patent” derived
from the easiness to invent in the context of Al (as the broader the pertinent art, the more likely it is
to find prior art that makes the invention obvious/lacking inventive step).

Technological development in general and the use of Al specifically should also be taken into
account when assessing who the person skilled in the art is. Al might affect the level of skill of
the person skilled in the art and her level of creativity.*® It would be advisable that the European
practice becomes aligned with the Japanese and US ones, in the sense of considering that the
person skilled in the art has ordinary creativity. Moreover, it should specifically be considered what
means the skilled person has at her disposal. Both the EPO and JPO Guidelines mention that the
skilled person has ordinary or normal technical means for experimentation/research and
development. The USPTO Guidelines do not contain such a reference, but mention the
sophistication of technology and the rapidity with which inventions are made as a factor when
determining the level of ordinary skill in the pertinent art. It would thus be possible to build on
these existing practices and consider the use of Al in the inventing process in the following fashion:
if the use of Al is not a normal means of experimentation in the relevant art, a patent can be granted
if the invention is not obvious for a person skilled in the art without the use of Al (even if Al was
used by the inventor in question). Conversely, if the use of Al is a normal means of experimentation
in the relevant art, the skills of the person skilled in the art improve and Al use is taken into account
— which means that a patent can be granted if the invention is not obvious for a person skilled in the
art who uses the Al (even if Al was not used by the inventor in question). The determination of the
extent of Al use could be done by reference to inventing practices in general in a given field, which
could be achieved through studying and researching industry trends.

Furthermore, all the three jurisdictions take secondary indicia into consideration. Many of

those secondary indicia — such as commercial success — are the same, and are part of their

3% B.M.SIMON, “The implications of technological advancement for obviousness”, Michigan Telecommunications and Technology
Law Review 2013, 19, p. 347.
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respective Examination Guidelines. It would therefore be advisable to consider adding a “made by
Al factor as an indication of obviousness. The fact that these indicia are not central to the
examination, and that they must be balanced with other factors, means that the fact that an
invention is Al-generated is not a deal-breaker in terms of inventive step/non-obviousness
compliance (therefore not chilling Al use and technological development).

The solutions proposed imply increasing the threshold for a finding of inventive
step/non-obviousness, i.e., increasing the patentability threshold, and make the grant of a patent
justifiable in light of patent rationales. The financial and reputational incentives given to inventors
— or better said, to participants in the inventing process — are still in place, but for inventions which
would not be created absent the patent system. The intellectual labor of the human being
participating in the inventing process (e.g., in setting the problem to be solved, or in applying the
technical teachings) is rewarded, while some is left for others to invent due to the increased
patentability threshold. The vision of the human being who participates in the inventing process is
also still protected under the personality theory. In case a patent is granted in a given Al-generated
innovation, information is still exchanged in the form of disclosure/enablement. And — last but not
least — the patent granted on an Al-generated innovation will transform the latter into a transferrable

asset, as per ex post theories justifying the patent system.
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I. Introduction

Technological development in general and artificial intelligence (Al) in particular have
caused fundamental changes in inventing processes. For example, the human genome took 10 years
and three billion dollars to sequence back in 2003; estimates in 2013 were that the cost would be
1000 dollars, and the time to do it one week.! Due to rapid advances of technology, Al systems are
also increasingly capable of substituting human ingenuity in the inventing process, thus generating
inventions that have little human input. In fact, artificial neural networks can autonomously carry
out problem-solving and generate ideas that constitute solutions to technical problems.

Therefore, where an Al is involved, odds are that inventing becomes quicker, unburdened
with human bias and possibly cheaper. The easiness of inventing brought by Al may lead to an
increase of patenting activity, which might in turn lead to low quality patents, patent flooding and
patent trolling (i.e., the activity carried out by entities that patent inventions not to practice or make
the invention, but instead to make money by building patent portfolios and finding practitioners
that may be infringing their patents).’

In other words, if Als can autonomously or semi-autonomously generate a large number of
inventions at a relatively low cost, patent policies might need to be recalibrated. The fundamental
interests in patent law might need to be considered and rebalanced. Most patent laws require that
inventions be new, capable of industrial application, and involve an inventive step in order to be
granted a patent.> Out of the requirements for patentability, the inventive step or non-obviousness
is the most difficult to assess, both in theory and in practice.* But the requirement is central to
defining an invention, and it is of utmost importance in instances where society and technology are
rapidly changing.® When it comes to Al-generated inventions, it is thus in the requirement for
patentability of inventive step or non-obviousness that most problems lie. While an invention might
be non-obvious to a skilled person, that same invention might become obvious when seen through
the lenses of a skilled person who can use a similar Al system to generate it. An example of this
would be an Al that is able to process tests in millions of prototypes in a fraction of the time that it

takes a human being to perform the same operation, and arguably with less flaws (since an Al is not

I B.M.SIMON, “The implications of technological advancement for obviousness”, Michigan Telecommunications and Technology
Law Review 2013, 19, p. 333.

2 On the definition of patent trolls, see C. ANN, “Patent Trolls — Menace or Myth?”, in W.P. Waldeck und Pyrmont et al.(eds.),
Patents and Technological Progress in a Globalized World. Liber Amicorum Joseph Straus, Berlin, Springer, 2009, p. 356.

3 See for instance Article 29 of the Japanese Patent Act (JPA); Article 52 of the European Patent Convention (EPC); Title 35 United
States Code (USC) Sections 101-103. Note however that in the Unites States (U.S.) the “inventive step” requirement is called
“non-obviousness,” and the “industrial application” requirement is called “utility requirement.”

4 0. GRANSTRAND, “Patents and policies for innovations and entrepreneurship”, in T. Takenaka, Patent Law and Theory. A
Handbook of Contemporary Research, Cheltenham, Edward Elgar, 2009, p. 89.

5> J. DUFFY, “Inventing invention: A case study of legal innovation”, Texas Law Review 2007, 86(1), p.2.



limited by human bias and might thus arrive at more effective solutions).®

The main aim of this research is to pave the way for the international harmonization of the
inventive step requirement in relation to Al-generated inventions. Harmonization saves costs and
increases legal certainty, thereby improving the patent system.” International harmonization may
also increase the effectiveness of the patent system at a global level. This was recognized in the
joint statement of the JPO, EPO and USPTO, issued at the 35™ Trilateral Conference in Seville,
Spain (30 March 2017).8Thus, the solutions proposed in the framework of this research also aim
specifically at improving the quality of the patent system in Japan, the EU and the US. By studying
and proposing recommendations targeted towards efficient and balanced examination practices of
Al-generated inventions, this research contributes to making the patent system fit for purpose when
an Al is involved in the inventing process.

This research report will first define the concept of Al systems, and explain the role that
Al plays in inventing processes (Section II). Next, the rationales or justifications underlying the
patent system will be analyzed, so as to provide a solid framework against which the assessment of
the inventive step or non-obviousness in relation to Al can be performed (Section III). Section IV
of the report follows to examine the concept of invention and the inventive step/non-obviousness
patentability requirement in the three jurisdictions concerned (United States, Europe and Japan).
Section V will then briefly assess the results of the previous Section in a comparative fashion, and

Section VI will provide a few conclusions and recommendations.

I1. Artificial intelligence systems as inventors

Despite significant and relatively recent developments, artificial intelligence (Al) is not

novel per se. Its underlying concepts and technologies have been around for several decades.” Al is

6 C. WAMSLEY, “Flashes of genius, toiled experimentation, and now artificial creation: a case for inventive process disclosures”
(2011), available at http://etd.gelman.gwu.edu/etd 11165/11165.pdf (last accessed 31 January 2018). See also E. FRASER,
“Computers as inventors — legal and policy implications of artificial intelligence on patent law”, SCRIPTed 2016, 13(3), 305.

7 See also J. STRAUS & N. KLUNKER, “Harmonization of International Patent Law”, International Review of Intellectual
Property and Competition Law 2007, 38(8), p. 919: “In order to reduce the costs for global patent protection, to encourage
cooperation between the offices and to secure the quality of the patents, it is absolutely indispensable to harmonise patentability
requirements.”

8 The statement notes “the role that harmonization of the patent systems of the largest economic regions may play in the growing
interdependence of technology markets and applicants’ increasingly global IP strategies”, and acknowledges that “international
harmonization and alignment of patent procedures may promote a more effective patent system at a global level for the benefit of
the Offices and their user communities” — see http://www.trilateral.net/conferences/35conference.pdf (last accessed 12 January
2018.

® R. CALO, “Artificial intelligence policy: a primer and a roadmap”, 2017, pp.1-2, available at
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3015350 (last accessed 9 February 2018); P. STONE ET AL., “Artificial
intelligence and life in 2030. One Hundred Year Study on Artificial Intelligence: Report of the 2015-2016 Study Panel”, 2016, pp.
50-52 available at http://ail00.stanford.edu/2016-report (last accessed 9 February 2018). M. MCLAUGHLIN, “Computer
generated inventions”, 2018, pp. 8-9, available at https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3097822 (last accessed 9
February 2018).



again under the spotlight due to two fundamental changes: an increase in computational power and
access to data which dictated considerable advances in machine learning; and the attention that
policymakers now devote to it.'°

In a 2016 Study on the impact of ICT progress on employment and work styles in the U.S.
and Japan, it was apparent that most respondents considered Al as a technology that can substitute
human perceptions and skills.!! However, there is no consensual definition of Al. Some distinguish
between weak and strong Al the dividing line being that the latter’s capabilities approach those of
humans, whereas the former can only perform narrow, well-defined or simple tasks.!*Under this
classification and depending on the approach taken, an Al can thus amount to a traditional
computer program, or to more complex systems like artificial neural networks. In an inquiry to
researchers conducted in Japan, the division as to what constitutes an Al became visible when most
researchers considered that an Al involved some sort of intelligence, but did not agree on many
particulars beyond that.'?

The term “artificial intelligence” is also used to define a broad area that comprises inter
alia reasoning and knowledge representation, robotics, natural language processing, and machine
learning."* The notion of strong Al is linked to developments in machine learning, which refers to
the capacity of a system to self-improve and enhance its performance.!The computer system does
not “learn” in the traditional (human) sense of the word, but it does so in a functional sense by
changing its behavior based on experience in order to enhance its performance.'® In other words,
these systems can learn in the sense that they are able to improve themselves without being
programmed to do so.

This report will combine a technical definition of Al with a teleological one. In the present
context, Al will thus amount to a technology that (1) is able to understand unstructured data (as
opposed to pre-Al machines, which only processed structured data and which dealt with data whose

meaning was defined in advance); (2) is able of computer reasoning (i.e., reaching conclusions and

10°R. CALO, /d.

' Ministry of Internal Affairs and Communications of Japan, White Paper 2016 Information and Communications in Japan,
Chapter 4, Section 2 Present and Future of Artificial Intelligence, p. 233 (translation prepared by the Institute of Intellectual
Property).

12" See for an in-depth development of the concept of strong versus weak Al, S. RUSSEL & P. NORVIG, Artificial Intelligence: a
modern approach, 3rd ed, Prentice Hall, 2010, pp. 1020 et seq.

13 See e.g. Riichiro Mizoguchi (Japan Advanced Institute of Science and Technology), defining Al as “something artificially
created to behave intelligently”’; Makoto Nagao (Kyoto University), for whom Al is “a system that simulates activities of a human
brain to an extreme level”; Satoshi Kurihara, (University of Electro-Communications), who holds that Al is an “artificially created
intelligence that is assumed to be beyond the human level of intelligence”; or Minoru Asada (Osaka University), who assumes a
different stance by stating that “it is impossible to clearly define ‘artificial intelligence’ due to the absence of a clear definition of
‘intelligence’” (these definitions and more in Ministry of Internal Affairs and Communications of Japan, White Paper 2016
Information and Communications in Japan, Chapter 4, Section 2 Present and Future of Artificial Intelligence, p. 234 (translation
prepared by the Institute of Intellectual Property).

14 M. MCLAUGHLIN, op. cit., p. 8.

15 R. CALO, op. cit.; H. SURDEN, “Machine learning and law, Washington Law Review 2014, 89, pp. 88-90.

16 H, SURDEN, /d.



understanding the rationales underlying such conclusions); (3) is able to learn automatically; and
(4) can be used to automatize (even if partially) the inventing process. The inventing process
implies identifying a problem to be solved, creating a solution to solve the problem, and applying
the technical teachings of that solution to the problem. Als are not inventors as such, since they do
not define the problem to be solved, nor the technical teachings. There is not a machine that
produces inventions autonomously in the same way as in copyright; no machine can produce
inventive concepts across every field of technology.!” However, Als are still capable of working
work in different technical fields — they can produce ideas in the mechanical field, but they can also
be of use in chemistry for instance, where creating inventions needs experimentation and
trial-and-error (and the Al is capable of performing trial-and-error testing much more rapidly and
flawlessly than a human). Als are nothing like other tools that were traditionally used to invent.
They enhance human inventing capabilities and skills in a way that had not been seen before. They
autonomously provide, test and select technical solutions, and can act beyond pre-defined tasks.'®
Thus, current Als stand somewhere between the traditional tools used by humans to invent, and a
completely autonomous being that is able to autonomously carry out the inventing process from
beginning till end.

For instance, the Creativity Machine — an artificial neural network that autonomously
generates designs, music, discovery and problem-solving — came up with the idea of crossing the
bristles of a toothbrush for optimal cleaning, which became the famous Oral-B CrossAction
toothbrush.!’But it was the inventor of the Creativity Machine that fed it information about the
characteristics and performance of existing toothbrushes, after being asked by the company to
design its “next-generation toothbrush”; and the company chose the design amongst 2.000 designs,
many of which had crossed bristles. 2 In other words, humans, not the machine, defined the
objective to be accomplished/problem to be solved; set the current parameters of toothbrush design;
and identified the best solution.

The state of the art in the field of Al and the fact that an Al is not completely autonomous
in the inventing process also means that the question of inventorship — i.e., whether an Al can be

considered an inventor in its own right — is moot.?! It is in the Al capabilities to expedite and

17 P. BLOK, “The inventor’s new tool: Artificial Intelligence — how does it fit the European patent system?”, European Intellectual
Property Review 2017, 39(2), at 70.

18 Ibid.

19 R. PLOTKIN, The Genie in the Machine, Stanford, Stanford University Press, 2009, pp. 51-54. The Creativity Machine is itself a
patented invention (U.S. patent 5659666, details available at https://www.google.com/patents/US5659666 (last accessed 13
February 2018)).

20 R. PLOTKIN id.

21 See however for a discussion of Al inventorship: R. ABBOT, “I think therefore 1 invent: creative computers and the future of
patent law”, Boston College Law Review 2016, 57, 1079-1126; R.D. CLIFFORD, “Intellectual property in the era of the creative
computer program: will the true creator please stand up?”, Tulane Law Review 1997, 71, 1695-1703.



optimize the inventing process that the main impact of Al in patent law lies.

II1. Rationales of the patent system

Justifications or rationales for patents are manifold and their conceptualization varies from
one author to another.?? One of the classic justifications for the patent system is the natural rights
theory, according to which an individual should have natural property rights over the products of
her mind.?®> This theory, largely based on the labor theory of the British philosopher John Locke,
sees property rights as pre-existing in nature.?*Attributing property rights over the fruits of one’s
labor is also somewhat connected to the idea of reward®: the inventor has exercised her labor to
shape an idea into an invention, and therefore the results of such endeavor should be hers to take.
However, as devised by Locke, granting property rights over the result of one’s labor should be
conditioned to the fact that “there should be enough and as good left for in common for
others”.*This limitation poses specific challenges in the context of patent law, as the idea behind
granting a patent on an invention is exactly to curtail the freedom of others to use said invention —
which might indicate a potential conflict between the exclusive rights that come with a patent and
the need to leave “enough and as good for others”. The solution to this conflict might then amount
to consider that a patent will leave “enough and as good for others” if those others are left with a
“sufficient opportunity to invent”.?’

Another theory — one that arguably constitutes the main justification for the patent

system?® — is the incentive theory, which sees patents as an incentive to innovate, for the benefit of

society. Absent a patent, the inventor would not be able to enjoy the same exclusivity in

22 See e.g. F. MACHLUP & E. PENROSE, “ The patent controversy in the nineteenth century”, Journal of Economic History 1950,
10(1), 10 et seq.; E. DERCLAYE, “Patent law’s role in the protection of the environment — re-assessing patent law and its
justifications in the 21st century”, International Review of Intellectual Property and Competition Law 2009, 40(3), 251-258; J. P.
KESAN, “Economic rationales for the patent system in current context” , George Mason Law Review 2015, 22(4), 8§97-924; M.
FISHER, “Classical economics and philosophy of the patent system”, Intellectual Property Quarterly 2005, 1, 3 et seq.; B.
ANDERSEN, “The rationales for intellectual property rights: the twenty-first century controversies”, 2003, available at
https://www.researchgate.net/publication/228871485 The Rationales for Intellectual Property Rights The Twenty-First Centur
y_Controversies (last accessed 15 January 2018); W. FISHER, “Theories of intellectual property”, 2001, available at
https://cyber.harvard.edu/people/tfisher/iptheory.pdf (last accessed 15 January 2018).

23 M. FISHER, op. cit., p. 6.

24 0. TUR-SINAL “Beyond incentives: expanding the theoretical framework for patent law analysis”, 2010, available at
https://papers.ssrn.com/sol3/papers.cfm?abstract _id=1697254 (last accessed 11 January 2018), p. 11.

25 Many authors however separate the two into separate theories: the natural rights justification, on the one hand, and the reward
theory, on the other — see for example F. MACHLUP & E. PENROSE, op. cit.; M. FISHER, op. cit. See however, invoking the
concept of reward in the context of the labor theory, J. HUGHES, “The philosophy of intellectual property”, Georgetown Law
Journal 1988, 77, pp. 287-366.

26 J. LOCKE, Two Treatises of Government (ed. P. Laslett), Cambridge, Cambridge University Press, 1988, p. 288. See also, on this
condition, G.B. RAMELLO, “Private Appropriability and Sharing of Knowledge : Convergence or Contradiction ? The Opposite
Tragedy of the Creative Commons”, in L. Takeyama, W.J. Gordon & R. Towse (eds.), Developments in the Economics of
Copyright. Research and Analysis, Cheltenham, Edward Elgar, 2005, pp. 134-135.

27 Concept used by O. TUR-SINAL, op. cit., p. 19.

28 E. DERCLAYE, op. cit., pp. 253-255; M. FISHER, op. cit., pp. 12-13.



commercializing the invention, as she would not be able to prevent free-riders. This could in turn
discourage inventors from producing new inventions, and as a result society as a whole would
theoretically be worse-off.?> The incentive theory thus assumes that inventions are necessary for
progress, and that patents provide the most effective way to increase the number of inventions.>* A
few caveats are in order, though. First, the patent system might incentivize inventors to patent, but
not necessarily to invent.>! Second, we adopt here a broad view of the incentive theory — one that
considers that not only financial incentives, but also other type of incentives such as reputational
benefits may be at the origin of the decision to invent.>?

The specific rationale for introducing inventive step or non-obviousness as a patentability
requirement should also be considered. More often than not, inventive step or non-obviousness was
introduced in national patent systems after the novelty requirement was in place, as an additional
patentability condition.’® The inventive step/non-obviousness precludes exclusive rights being
granted over trivial advances, as a way to prevent the number of patents from rising to undesirable
levels and potentially hindering those skilled in the art due to the ensuing patent thicket.**Perhaps
more importantly, the inventive step/non obviousness prevents an individual from patenting
obvious (but economically significant) developments that were not due to that individual’s
efforts.>> The rationale or justification for the inventive step/non-obviousness requirement is thus
to select the inventions that would not be created if a patent system did not exist.*® Conversely, if
the invention would be created anyways — because it is obvious and thus well within the reach of
the public — granting a patent over it would be ineffective and counter-intuitive.

Underlying the grant of a patent is also the disclosure of technical information that, absent
patent protection, the inventor would choose to keep secret in order to maintain a competitive
advantage. This is related to another theory justifying the existence of patents, which we can call
the social contract or informational theory and which was the central justification for granting

privileges to inventors in the beginnings of the patent system.’’” This theory therefore places

2 C. DENT, “An exploration of the principles, precepts and purposes that provide structure to the patent system”, Intellectual
Property Quarterly 2008, 4, pp. 464-465; J.P. KESAN, op. cit., pp. 898-899; B. ANDERSEN, op. cit., p.7.

30 M. FISHER, op. cit., p. 14.

31 J.P. KESAN, op. cit., p. 900, and references cited therein.

32 For a complete analysis of a model of “motivators”, rather than the classic incentive model, see C. DENT, “Decisions around
innovation and the motivators that contribute to them: patents, copyright, trade marks and know-how”, Queen Mary Journal of
Intellectual Property 2016, 6(4), pp. 435-453.

3 1t is the case e.g. of the Patents Act of the United Kingdom (C. DENT, “The purpose of patents for invention: regulation of
exchange versus incentive”, Intellectual Property Quarterly 2017, 3, p. 250); and of the U.S. (J. DUFFY, “Inventing invention: A
case study of legal innovation”, Texas Law Review 2007, 86(1), pp. 1-2).

3 U. STORZ, “Patentability requirements of biotech patents”, in U. Storz et al. (eds.), Biopatent Law: European vs. US Patent Law,
Heidelberg, Springer, 2014, p. 55.

3 J. DUFFY, op. cit., p. 12.

36 E.W.KITCH, “Graham v. John Deere Co.: New standards for patents”, Journal of the Patent Office Society 1967, 49, p. 246.

37 F.K. BEIER & J. STRAUS, “The patent system and its informational function — yesterday and today”, International Review of
Intellectual Property and Competition Law 1977, 8(5), pp. 389-391.



emphasis on the value of information exchange and dissemination, and on the role that the patent
system plays in achieving information disclosure. In fact, apart from defining the scope of
protection of the invention and distinguishing it from the state of the art, patent disclosure also
provides the public with a complete survey of the state of technological development, grants
information necessary for further developments, and indicates who the patent owner is for purposes
of e.g. know-how licensing.*

Alongside with these theories, the personality theory, based on the writings of the
philosopher Hegel, is also used to justify intellectual property rights. This theory views creations as
an extension of the creator’s personality, and property over such creations as a mechanism for
self-development and personal expression.>* Under this construction, property over creations of the
mind is justified because the latter are expressions of the personality or self of its creator.*’ The
personality rights theory has been used in relation to copyright,*' but less so in the patent arena.
Hesitation to resort to the personality theory to justify the grant of patent rights is rooted on the fact
that the inventor has less room to express her personality in the inventive process, due to scientific,
technological and commercial constraints.*? The outcome of the inventive process will often be
dictated by the most effective way to reach a solution for a technical problem, which can be at odds
with creative freedom and the expression of one’s personality.

However, it has also been argued that these views are based on a narrow construction of
the concept of personality, since the inventor’s intellectual skills, vision or imagination also play a
role in the inventive process.* An inventor can get recognition by others and come to be identified
with her invention; empirical research reveals that in fact prestige and reputation is a prime concern
among inventors.** Moreover, inventors also tend to link their inventions to their personality or

self-concept.®

Therefore, while the personality theory is not central to discussions on patent
rationales, it can nevertheless be an ancillary basis for justifying patent rights.

All these theories relate to ex ante justifications for patents — i.e., to reasons as to why
patents should be in place. Other, more recent, theories have focused on ex post justifications for
intellectual property, including patents. Such theories justify intellectual property rights based on the

incentive they give to right owners for managing subject matter that has already been created

3% F.K. BEIER & J. STRAUS, op. cit., pp. 404-405.

3 J. HUGHES, “The philosophy of intellectual property”, Georgetown Law Journal 1988, 77, p. 330.

40 Ibid.

4 Ibid.

# 0. TUR-SINAL op. cit., p.27.

4 0. TUR-SINAL op. cit., p.27 et seq.

4 ]J.C. FROMER, “Expressive incentives in intellectual property”, Virginia Law Review 2012, 98, p. 1775; see also O. TUR-SINALI,
op. cit.

4 J.C. FROMER, “Expressive incentives in intellectual property”, Virginia Law Review 2012, 98, pp. 1771-1772.



(regarding e.g. improvement and commercialization of the underlying product).* Proponents of ex
post theories point out that ex ante theories disregard the economic functions of patents after grant,
namely to reduce transaction costs, to help transform inventions into transferrable assets, or to
promote collaboration between inventors.*” These functions form the basis of the market for
inventions, which in turn relies on key features of the patent system such as exclusion or disclosure.*®

Independently of the theory at stake, these justifications of the patent system bear
difficulties in terms of patent regulatory policy. For example, the scope of a patent right should be
broad enough to perform its reward or incentive function, but it should not be as broad as to
generate unnecessary burdens for society. Patentability requirements should also be set to reflect
this. Patent theory recognizes that the monopolistic effects of a patent should be balanced against
the need for society to access the invention and its underlying teachings.*” In other words, the
patent system implies a trade-off between granting a time-limited monopoly in the form of a patent,
in exchange for a disclosure of their invention in an enabling manner (so that others can produce
and learn from the patent, subject of course to the limits of the mentioned monopoly). Translating
this premise into concrete patent policies is the ultimate challenge; too lax patentability
requirements and broad patent scope may lead to patent flooding, but too strict patentability

requirements and narrow patent scope may halt innovation and inventive activities.

IV. Comparative study of the inventive step requirement

1. U.S.

The U.S. do not have a detailed definition of invention. According to 35 U.S. Code,
Section 100, “the term ‘invention’ means invention or discovery”. Section 101 further clarifies that
inventions patentable are (new and useful) processes, machines, manufactures, or composition of
matter, or any new and useful improvement thereof. The definition of patentable subject matter is
thus very broad and can in principle accommodate Al- and human-generated inventions alike.
However, the Supreme Court has ruled that “laws of nature, physical phenomena and abstract ideas”

are not patentable in the context of Section 101.°° As a result of recent case law,’! should the

4 M.A. LEMLEY, “Ex ante versus ex post justifications for intellectual property”, University of Chicago Law Review 2004, 71, p.
129-130.

47 J.P. KESAN, op. cit., pp. 902-903.

4 J.P. KESAN, op. cit., pp. 904-905.

4 F.S. KIEFF, “On the economics of patent law and policy”, in T. Takenaka, Patent Law and Theory. A Handbook of
Contemporary Research, Cheltenham, Edward Elgar, 2009, p. 35.

0" Diamond v. Chakrabarty, 447 U.S. 303, 309 (1980).

31 Mayo Collaborative Services v. Prometheus Laboratories, 566 U.S. 66 (2012) and Alice Corp. v. CLS Bank International, 134 S.
Ct. 2347 (2014).



patent claim a law of nature, natural phenomena or abstract idea, such subject matter might still be
eligible for patent protection if the claim contains an “inventive concept” sufficient to transform the
law of nature, natural phenomena or abstract idea into patentable subject matter.’> The decisions
thus exclude from patentability conventional (as opposed to “inventive”) applications of laws of
nature, natural phenomena or abstract ideas.>® This string of cases further highlights that Al is a
tool in the inventive process, as in most cases there is a need for a human inventor to further
(inventively) apply the abstract ideas generated by an Al

The case Hotchkiss v. Greenwood set the ground for a requirement of non-obviousness by
demanding a sufficient degree of ingenuity and skill higher than the ordinary person “acquainted
with the business” in order for a patent to be valid.>* This standard gave rise to different
interpretations by different courts, which ultimately caused the U.S. Congress to enact Section 103
of the 1952 Patent Act.>

The current version of the provision (35 U.S.C. Section 103) states that a patent cannot be
obtained “if the differences between the claimed invention and the prior art are such that the
claimed invention as a whole would have been obvious before the effective filing date of the
claimed invention to a person having ordinary skill in the art to which the claimed invention
pertains. Patentability shall not be negated by the manner in which the invention was made.” The
provision thus requires the examiner or judge to define the field under which the invention falls
(“the art”), the level of skill of the person skilled therein, and whether the invention is obvious to
that person.® Having that in mind, the U.S. Supreme Court ruled, in the case Graham v. John
Deere,”” that non-obviousness requires a step-by-step inquiry determining: the scope and content
of the prior art; differences between the prior art and the claimed invention; the level of ordinary
skill in the pertinent art; and secondary considerations that can provide objective evidence of
non-obviousness, such as “commercial success, long felt but unsolved needs, [and] failure of
others,” that “may have relevancy” as “indicia of obviousness or non-obviousness.”®
In relation to the first factor — the scope and content of the prior art — it is necessary to

determine to which art the claimed invention pertains, and in particular what the “prior art” is.>

52 JLA. LEFSTIN ET AL., “Final report of the Berkeley Center for Law & Technology Section 101 Workshop: addressing patent
eligibility challenge”, University of California Hastings College of the Law Legal Studies Research Paper Series, 2017, p. 9,
available at https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3050093 (last accessed 26 January 2018).

33 J.A. LEFSTIN ET AL., op. cit., p. 20-21.

34 Hotchkiss v. Greenwood, 52 U.S. 248 (1850).

35 WIPO, “Study on inventive step”, 2015, available at http://www.wipo.int/edocs/mdocs/scp/en/scp_22/scp_22 3.pdf, p. 3 (last
accessed 15 January 2018); D.S. CHISUM, Chisum on Patents. A Treatise on the Law of Patentability, Validity and Infringement
(vol. 2), New York, LexisNexis, 2017, Sec. 5.02[4]; J. DUFFY, op. cit., 39-43.

56 J.P. MEARA, “Just who is the person having ordinary skill in the art — patent law’s mysterious personage”, Washington Law
Review 2002, 77, p. 273.

57 383 U.S. 1 (1966).

3 Graham v. Deere 17-18.

% D.S. CHISUM, op. cit., Sec. 5.03[1].



Following doctrinal opinions and a few court decisions, the pertinent art should be defined as the
art dealing with the problem to be solved (and not as the art relating to the industry in which the
invention is used).®® “The art to which the claimed invention pertains” comprises analogous arts,
i.e., arts from the same field independently of the problem addressed, and arts from a different field
but that solve the same problem or have the same purpose.®’ Non-analogous art, on the other hand,
cannot be used when judging whether the invention is obvious or non-obvious.®? Several Supreme
Court decisions reveal a trend to expand the notion of analogous art that must be considered prior
art.®> Moreover, the Federal Circuit has ruled that the Patent Office Classification system (which
can be used for prior art searches) has limited value in deciding the analogous/non-analogous
question, since the criterion for such system differs from considerations “relating to a person of
ordinary skill seeking solution for a particular problem.”®* As for the sources where the prior art
can be found, Section 102 of the Patent Act lists patents, published patent applications, publications,
public use, sale or otherwise availability to the public before the effective filing date of the claimed
invention.

The second factor refers to the differences between prior art and the claimed invention,
which implies construing the patent claims of the claimed invention and comparing the subject
matter as a whole with the prior art.%

The third factor — the level of ordinary skill in the pertinent art — is defined taking into
account several factors, which were defined the Federal Circuit in case Environmental Designs, Ltd.
v. Union Oil Co., among which: (1) the educational level of the inventor; (2) type of problems
encountered in the art; (3) prior art solutions to those problems; (4) rapidity with which innovations
are made; (5) sophistication of the technology; and (6) educational level of active workers in the
field.®® According to the Court, however, not all the factors are necessarily present in every case,
and one or more factors may predominate in a particular case.®” Some court decisions seem to
draw a difference between high level skilled-fields (where there are specialized subfields, people

with advanced degrees, or the use of substantial resources in problem-solving), and low level

% D.S. CHISUM, op. cit., Sec. 5.03[1][b].

1 J. SHERKOW, “Negativing invention”, Brigham Young University Law Review 2011, pp. 1109-1110. The author gives as an
example of arts from the same field but that solve different problems toothbrushes and hairbrushes; and provides the case of
cone-shaped caps for oil decanters and cone-shaped caps for bags of popcorn as an example of arts that exist in different fields of
endeavor but solve the same problem or have the same purpose.

2 Ibid.

9 See e.g., Cuno Engineering Corp. v. Automatic Devices Corp., 314 U.S. 84 (1941), where the patent on an automobile cigarette
lighter with a thermostatic control was invalidated because similar thermostats had been used in analogous arts (such as toasters or
irons), or Jungersen v. Ostby & Barton Co., 335 U.S. 560 (1949), which considered jewelry casting to be analogous to dental
casting for purposes of prior art references — these and other cases referred in D.S. CHISUM, op. cit., Sec. 5.03[1].

% D.S. CHISUM, op. cit., Sec. 5.03[1][a], citing In re Mlot-Fijalkowski, 676 F.2d 666,669 (1982).

% D.S. CHISUM, op. cit., Sec. 5.03[5].

% Environmental Designs, Ltd. v. Union Oil Co, 713 F.2d 693 (1983).

o7 Ibid.



skilled-fields (where typically people have limited education and/or experience); in principle, a low
level of skill will favour a determination of non-obviousness, while a high level of skill favours the
reverse.®® The factors established in Environmental Designs continue to be used by the USPTO to
determine the person having ordinary skill in the art (hereinafter, “PHOSITA”),* even though
tension may arise between the first factor (the educational level of the inventor) and some Federal
Circuit’s case law holding that the PHOSITA is not the inventor (therefore the actual skill of the
inventor not being relevant to the determination of non-obviousness).”

Regarding the secondary considerations, as explained by M.J. Adelman et al., these are no
longer secondary as per the Federal Circuit’s ensuing case law (even though the patentee must
show a link between the invention and these considerations).”! Specifically, if there is a long-felt
need and failure of others to address those needs, these are strong indicia of non-obviousness.””

After performing an analysis of these factors, the examiner or judge is to reach a
conclusion regarding obviousness or non-obviousness of the invention as a whole.”® This includes
an assessment of the discovery of the problem, since an obvious solution to a non-obvious problem
might comply with the non-obviousness requirement.”* The assessment of obviousness is made
from the perspective of the PHOSITA, who is, as per KSR v. Teleflex, someone who has “ordinary
creativity”.”> According to the Supreme Court in the KSR v. Teleflex case, if a problem only has a
finite number of solutions, it may be obvious to try them all, and if so the invention might fail the
non-obviousness test.’”®

The so-called “Graham factors” were reaffirmed by the U.S. Supreme Court in KSR v.
Teleflex.”” There, the Court also referred to the teaching-suggestion-motivation (TSM) test used by
the Federal Circuit, which dictates that a claimed invention will be obvious where there is a
teaching, suggestion or motivation to combine prior art teachings. The Supreme Court softened the

focus put by the Federal Circuit on this test and ruled that the TSM test is not the only way to

% See D.S. CHISUM, op. cit., Sec. 5.03[4][e], and references cited therein. The author notes however that “if the inventor’s
solution in fact has gone unnoticed for a substantial period of time despite the high level of skill, that fact tends to support a
conclusion of non-obviousness.”

% Manual of Patent Examining Procedure (MPEP) of the USPTO, Section 2141.03.

0 J.P. MEARA, op. cit., pp. 286-288, analyzing cases Kimberly-Clark Corp. v. Johnson & Johnson, 745 F.2d 1437, 1454 (Fed. Cir.
1984) and Stewart-Wamer Corp. v. City of Pontiac, 767 F.2d 1563, 1570 (Fed. Cir. 1985).

71 M.J. ADELMAN ET AL., Cases and Materials on Patent Law (4th ed.), St. Paul, West Academic Publishing, 2015, pp. 342-343.

72 J.P. MEARA, op. cit., pp. 295-296, advocates that long-felt need and failure of others should be taken as objective evidence of
actual skill in the art, stating that “when a problem is old in the art and has been the subject of more than de minimis research, it
suggests that no one of any skill level was able to solve it. When combined with actual evidence that others failed to solve the
problem, one can infer that the solution has eluded those of ordinary skill.”

73 D.S. CHISUM, op. cit., Sec. 5.04A.

74 See In re Kaslow, 707 F.2d 1336 and In re Sponnoble, 405 F.2d 578, both cited in D. ABRAHAM, “Shinpo-Sei: Japanese
inventive step meets U.S. non-obviousness”, Journal of the Patent and Trademark Office Society 1995, 77, p. 533.

75550 U.S. 398, 421 (2007). See also H.C. WEGNER, “Making sense of KSR and other recent patent cases”, Michigan Law Review
First Impressions 2007, 106, p.41.

76 H.C. WEGNER, op. cit., p.41.

77550 U.S. 398 (2007). See also WIPO, op. cit., p.12.



support a finding of obviousness — instead, the assessment of obviousness should also include
“common sense” and take into account modern technology.’®

The U.S. Patent Office (USPTO) reflected these jurisprudential developments in its
Manual of Patent Examining Procedure (MPEP), and expanded the list of factors that support an
obviousness finding from the TSM test to a (non-exhaustive) list of rationales which besides the
TSM test include e.g. “obvious to try’ — choosing from a finite number of identified, predictable
solutions, with a reasonable expectation of success.””’

The last sentence of Section 103 states that the patent cannot be negated due to the way the
invention was made. According to the historical and revision notes on this section, this means “it is
immaterial whether it resulted from long toil and experimentation or from a flash of genius.”*'In
other words, it is the outcome of the inventive process that is evaluated in the framework of the
non-obviousness analysis. U.S. Courts have extensively confirmed this.! Subjective tests — such as
considering the inventor’s efforts, methods or talent to come up with the invention — are thus
expressly barred.®> U.S. patent law awards patent rights to “accidental or lucky inventors” as

well.$?

The argument could then be made that inventions developed by an Al by chance (or as a
result of a semi-automated process where multiple trial-and-error experiments are conducted, for
example) cannot be negated by the manner in which they were made.

However, some court decisions have lent some flexibility to the prohibition to negate the
patent due to the way in which the invention was made. In Brunswick Corporation v. Champion
Spark Plug Company, the Court, while recognizing that the obviousness assessment is based on
objective rather than subjective factors, also states that it believes there are no “iron laws”, and that
therefore there are instances where the level of knowledge and awareness of the inventor should be

taken into account.?

What is important to note here is that the Court bases these findings on patent
rationales, stating that “as a policy matter, (...) it may be inconsistent with the goals of the patent
monopoly to allow plaintiff's "teaching away" theory to defeat a claim of obviousness”, adding that
the “ignorance and naivete” of the inventor are “presumably not qualities which the patent
monopoly is specifically designed to reward.” In Pfizer, Inc. v. Apotex, Inc, the Federal Circuit

considered that the routine testing carried out by the patent owner was akin to verification of prior

8 See KSR v. Teleflex at 418. See also J. SHERKOW, “Negativing invention”, pp. 1118-1119.

79 MPEP, Section 2143.

80 Historical and revision notes available at https://www.law.cornell.edu/uscode/text/35/103 (last accessed 16 January 2018)
81 See case law cited in D.S. CHISUM, op. cit., Sec. 5.04A[2].

82 J. DUFFY, op. cit., pp. 18 and 43.

8 M.J. ADELMAN ET AL, op. cit., p. 314.

8 689 F.2d 740, 750 (1982).
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art results, rather than to trial and error testing aimed at discovering a new compound.®® In Mayo
Collaborative Services v. Prometheus Laboratories, Inc.,}’ the U.S. Supreme Court gave as one of
the reasons to invalidate a patent the fact that the claimed invention involved “well-understood,
routine, conventional activity, previously engaged in by researchers in the field.”- i.e., the Court
focused on how the invention had been implemented, despite the prohibition of Section 103.%3 It is
also possible to argue that the last sentence of Section 103 was intended by the U.S. legislator to
level the different inventive processes that can be undertaken by humans — not machines.®
Connected to this issue is the question of enablement or disclosure. Section 112 of the
Patent Act states that “[t]he specification shall contain a written description of the invention, and of
the manner and process of making and using it, in such full, clear, concise and exact terms as to
enable any person skilled in the art to which it pertains, or with which it is most nearly connected,
to make and use the same, and shall set forth the best mode contemplated by the inventor or joint
inventor of carrying out the invention.” In a 1923 case, the Court of Appeals stated that sufficiency
of disclosure should be judged against the difficulty or novelty of the art concerned, the
development of that art, the kind and degree of skill which must be present to apply it, and the
particular invention at stake.”® It should be noted, however, that the enablement requirement
concerns only the invention itself, not the method of inventing it.”! This includes the “best mode
requirement” mentioned in the enablement provision (the specification shall set forth the best mode
contemplated by the inventor of carrying out the invention): the obligation to disclose the best
mode refers to the best mode of making and using (“carrying out”) the invention, not the inventing
process behind it. The case would be different, of course, if the Al would be necessary to make the
invention itself — for example, if the invention requires a particular strain of microorganism which
is only available after extensive screening performed with the help of an Al. According to the
MPEP, Section 2164.01(b), following /n Re Ghiron, if the practice of a method requires a particular

apparatus, the latter must be sufficiently disclosed if it is not readily available.

86 480F.3d 1348 (2007). See also comment on this case in D.S. CHISUM, op. cit., Sec. 5.04[2.], noting that three judges in the case
wrote dissenting opinions stating that the panel’s decision was at odds with the last sentence of Section 103.
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2. Europe

The European Patent Convention (EPC) does not give a positive definition of invention.
Only a negative definition — i.e., subject matter excluded from patentability — is set forth.”
However, positive definitional elements can be found implicitly in the EPC, namely, the fact that
the invention must be concrete and have a technical character, i.e., it must involve a technical
teaching that instructs a skilled person on how to use certain technical means to solve a technical
problem.”® As such, thus, there is nothing in the EPC definition of invention that would preclude
Al-generated innovations from being considered as “inventions” for purposes of patentability,
especially since exceptions to patentability are to be interpreted narrowly.

Article 52 (1) EPC further states that inventions must be new, involve an inventive step
and be susceptible of industrial application in order to be patentable. Article 56 of the EPC defines
the inventive step requirement as follows: “An invention shall be considered as involving an
inventive step if, having regard to the state of the art, it is not obvious to a person skilled in the art.
If the state of the art also includes documents within the meaning of Article 54, paragraph 3 [which
refers to the content of European patent applications previously filed], these documents shall not be
considered in deciding whether there has been an inventive step.” According to the Guidelines of
the European Patent Office (EPO) the term “obvious” means something that “does not go beyond
the normal progress of technology”, which follows logically from prior art, and which, therefore,
does not imply any ability beyond what is expected from the person skilled in the art.**

In assessing the inventive step, the EPO follows the so-called problem-solution approach,
which stems from Rule 42(1)(c) of the Implementing Regulations to the EPC.”> The approach
consists of three steps: (1) determining the closest prior art; (2) establishing the objective technical
problem to be solved; (3) considering whether the claimed invention, starting from the closest prior
art and the objective technical problem, would have been obvious to the skilled person.”®

The selection of closest prior art (step 1) is made by comparing objectively the

92 Article 52(2) and (3) EPC establish that the following cannot be regarded as inventions, if claimed as such: discoveries, scientific
theories, and mathematical methods; aesthetic creations; schemes, rules and methods for performing mental acts, playing games or
doing business, and programs for computers; presentations of information.

9 D. VISSER, The annotated European Patent Convention [2000], 25" ed., Kluwer Law International, 2017, commentary on
Article 52. The author points out as another of these implicit positive elements the fact that “the invention must be such that it can
be carried out by a skilled person.” See also S. MERRIFIELD ET AL., “European Patent Convention 2000: Substantive Patent
Law”, in J. Pagenberg and R. Hacon (eds), Concise European Patent Law, 2" ed., Kluwer Law International, 2008, commentary
on Article 52.

% EPO Guidelines, Part G — Chapter VII-2.

9 Rule 42(1)(c) establishes that the description shall “disclose the invention, as claimed, in such terms that the technical problem,
even if not expressly stated as such, and its solution can be understood, and state any advantageous effects of the invention with
reference to the background art.”’[emphasis added]

% EPO Guidelines, Part G — Chapter VII-3.



subject-matter, objectives, and technical features of the various items of prior art.”’The prior art
reference should also relate to the same or similar technical problem, or to the same or similar
technical field as the claimed invention.”® The closest prior art will be contained in one single
reference that discloses the combination of features and that constitutes the most promising starting
point for an obvious development which leads to the claimed invention.”

The establishment of the objective technical problem to be solved (step 2) is based on
technical effects of the invention not present in the closest prior art identified in step 1, which
requires a comparison of the claimed invention with the closest prior art in order to identify the
distinguishing features of the latter.'®

The final step implies considering whether the claimed invention would have been obvious
to the skilled person. This often entails an assessment of whether it was obvious to combine the
closest prior art with other prior art to arrive at the invention.!! The concrete question to be asked
is whether a skilled person in charge of solving the objective technical problem would (not only
could) have come to the claimed solution by combining the closest prior art document with another
prior art document, or by adapting the closest prior art. So for example the skilled person may have
had the solution in the form of the claimed invention available, but this alone is not enough to reach
a finding of obviousness.'”” In other words: beyond the theoretical possibility of combining prior
art documents or adapting the closest prior art, would the skilled person actually have done it in the
hope of solving the technical problem, or of reaching some improvement?'®® The objective of this
line of inquiry is to avoid an ex post analysis of obviousness (so-called “hindsight”).!%

In addition to these steps, secondary indicia may be taken into account, such as the
satisfaction of a long-felt need,'” commercial success derived from the technical features of the

106

invention,'* the simplicity of the solution without anything in prior art that would hint at it,'°” or

a surprising or unexpected effect (although it cannot make up for lack of inventiveness in an
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obvious solution).'”® Chiefly, in relation to this last factor, the Board of Appeals of the EPO ruled
that the additional effect that is inevitably achieved by the skilled person on the basis of an obvious
measure without any effort cannot support findings of an inventive step (even as a surprising
effect)!”’ It should be noted however that these indicia are indeed merely secondary, and are used
to strengthen or weaken arguments of inventive step or lack thereof.!!°

The existence of prejudices in the relevant technical field can also be an indication of an
inventive step if it is considered that the skilled person would not arrive to the invention due to
such prejudices.!'! This in particular can lead to a higher rate of patentability of Al-generated
inventions (given the absence of bias of Als), and this specific indicator should be reviewed.

In Europe, the person skilled in the art is “presumed to be a skilled practitioner in the
relevant field of technology, who is possessed of average knowledge and ability and is aware of
what was common general knowledge in the art at the relevant date.”!'> Who the “skilled
practitioner” is depends on the field in question — she may be a senior researcher, or an experienced
trade professional without any formal academic qualifications, for example.''> Common general
knowledge is defined as knowledge that an experienced person in the field is expected to have, or
at least be aware of so that she can look it up in a handbook if she needs it.''* The relevant field of
technology is defined by the technical problem to be solved; if the technical field of the solution
differs from the technical field of the problem, the latter prevails.!'> However, the relevant
technical field can encompass neighboring fields or a broader general technical field (if the same or
similar problems arose therein, and if the person skilled in the art ought to be aware of them).''®The
relevant technical field can even be a field other than a neighboring or broader general field, if the
person skilled in the art would consider looking for suggestions in that field because the materials
used were related/similar, or because of widespread public debate about a technical problem
common to both fields.'!” It is considered that the person skilled in the art is someone whose
knowledge stands somewhere between the average member of the public at large and an advanced
senior scientist.!'® Therefore, the person skilled in the art will not engage in scientific research in

areas not yet explored.''® In fact, it is considered that the skilled person is purpose-driven, and will
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therefore not engage in frivolous research, guided by “idle curiosity”: a specific technical purpose
is what guides the person skilled in the art.!?® The person skilled in the art is also presumed to have
had at her disposal “the means and capacity for routine work and experimentation which are normal
for the field of technology in question,”'?! but she lacks creative thinking and inventive
imagination.'?> Routine work includes workshop modifications, or e.g. repeating a known measure
to improve the result, provided there is a reasonable expectation of success.'??

The discovery or recognition that a problem exists may also consist of patentable
subject-matter where the identification of the problem is an inventive contribution.** In these
cases, the problem-solution approach might not be the best procedure, since in these “problem
inventions” the question is whether the skilled person would have identified the problem, not the
solution. !

According to Article 83 EPC, the patent application must disclose the invention in a
manner sufficiently clear and complete for it to be carried out by a person skilled in the art. This
means that the skilled person should be able to carry out the invention without undue burden, even
though a reasonable amount of trial and error, if accompanied by adequate instructions that can
lead to success, is admissible in difficult or unexplored fields.'?® When assessing the sufficiency of
disclosure, the level of skill is the same as in the assessment of inventive step, with the difference
that, unlike the assessment of inventive step, here it is considered that the skilled person has
knowledge of the invention as disclosed (and not only of prior art). As per rule 42(1)(e) of the
Implementing Regulations to the EPC, sufficiency of disclosure implies a detailed description of at
least one way of carrying out the invention.'?’ It also implies that the invention is described both in

terms of its structure and in terms of its function.'?8
3. Japan
The Japanese Patent Act (JPA) defines invention as “the highly skilled advanced creation

of technical ideas utilizing the laws of nature” (Article 2 (1)). The reference to laws of nature

means that an invention must embody the principle of cause and effect that is usually inherent to a
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natural phenomenon (i.e., the invention must be repeatable), but it might be necessary to interpret
this requirement rather flexibly in order to not leave out of the concept of invention new
developments in technology.'?® Moreover, a few court decisions have ruled that it is not necessary
for the patentee to understand the causal or theoretical relation between the cause and effect for an
invention to be considered as such.!*® The broad interpretation of “laws of nature”, combined with
the fact that the patentee does not need to fully understand the theoretical underpinnings of the
invention (which might be the case in some Al-generated innovations), seem to indicate that there
is no prima facie reason for Al-generated innovations not to be considered as inventions under the
JPA. However, it can be argued that, where the Al uses arbitrary processes in the inventing
procedure, the classification of the outcome of such process as an “invention” for the purposes of
the JPA might be challenged if the creation of that outcome is not repeatable.

Should there be an invention according to Article 2(1) JPA, Article 29(2) JPA prescribes
that a patent shall not be granted where, prior to the filing of the patent application, a person
ordinarily skilled in the art would have been able to easily make the invention. This implies
following a step-by-step methodology. The examiner must (1) identify the claimed invention; (2)
identify one or more prior art relevant to the claimed invention; (3) select the closest prior art (also
called “primary prior art”), compare that prior art and the claimed invention, and find similarities
and differences; (4) evaluate the differences: determine the reasons for denying inventive step,
based on the content of the selected prior art or other relevant prior art (also called “secondary prior
art”), and the common general knowledge.'?!

The identification of the claimed invention (step 1) is made based on the claims, even
though the examiner can take the description, drawings and common general knowledge into
account for purposes of interpreting the claims.!*?

The relevant prior art to be compared with the claimed invention (steps 2 and 3) is selected
from the valid prior art as defined by Article 29(1) JPA: inventions publicly known or publicly
worked before the filing date, and inventions that were described in a distributed publication, or
made publicly available before that date. The relevant art of a given invention is to be decided on a
case-by-case basis taking into account the elements of the invention (e.g., its constitution, purpose
or effects).!? In principle, the relevant art will include the so-called “adjacent art”, as the

Examination Guidelines of the JPO states that all technical matters in the field relevant to the

129 As explained by N. NAKAYAMA, Patent Law, 2" ed., Tokyo, Koubundou Publishers, 2012, pp. 98-107.
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problem should be considered.'**

The reasoning that follows (step 4) is based on several factors, such as the motivations or
suggestions derived from prior art to combine or modify certain elements therein (because of, e.g.,
the similarity of problems to be solved and of operations/functions) or mere aggregations of prior
art (where each of the claimed elements is well-known and their functions and operations are not
related to one another). !’

If the examiner finds that it would not be possible for a person skilled in the art to arrive at
the claimed invention from the available prior art, the invention will be deemed to have inventive
step. If on the other hand the examiner determines that it is possible to reason that a person skilled
in the art would easily arrive at the claimed invention, then further enquiries are necessary and the
examiner must comprehensively assess several factors that might support the existence of an
inventive step, among which advantageous effects of the claimed invention as compared to the
prior art.!3® After this enquiry, the examiner is to make her final assessment of whether or not the
skilled person would easily make the invention, i.e., whether or not the claimed invention involves
an inventive step. Apart from the described methodology, other considerations can also be taken
into account when assessing the inventive step requirement. Indicators of the existence of inventive
step include situations where the problem to be solved by the claimed invention is novel and
inconceivable by a person skilled in the art, and cases of commercial success and long-felt need
(even though the latter may only be considered if such facts are due to the technical features of the
invention and not to other factors such as advertising and marketing techniques).'?’

Similarly to other jurisdictions, the assessment is made from the perspective of “a person
ordinarily skilled in the art”, who is defined as a person who: has common general knowledge of
inventions in the technical field of the claimed invention at the time of filing; is able to use ordinary
technical means for research and development; is able to exercise ordinary creativity in selecting
materials and changing designs; and is able to understand all the matter in the state of the art in the
technical field of the claimed invention, as well as all technical matters in the field relevant to the
problems to be solved by the invention at the time of filing.!®

The Intellectual Property High Court has clarified that, in order to reach a finding that the
person skilled in the art could have made the invention, it is necessary that there is a suggestion that

she must have attempted to do it with the intention of “reaching the characteristics of the

134 ' WIPO, op. cit.,p. 7.

135 Examination Guidelines for Patent and Utility Model in Japan, Part III, Chapter 2, Section 2.3. See also D. ABRAHAM, op. cit.,
p- 531.

136 Examination Guidelines for Patent and Utility Model in Japan, Part III, Chapter 2, Section 2.3.; D. ABRAHAM, op. cit., p. 532.

137 Examination Guidelines for Patent and Utility Model in Japan, Part III, Chapter 2, Section 2.3., and N. NAKAYAMA, op. cit., p.
137.

138 Examination Guidelines for Patent and Utility Model in Japan, Part III, Chapter 2, Section 2.3.



invention”.'* It has been pointed out that this bears some resemblance to the EPO’s could-would
approach and to the U.S. TSM test.!*" It is telling however that the person skilled in the art should
have the intention of reaching the characteristics of the invention, as it seems that not only the
definition of invention, but also this patentability requirement, are at odds with arbitrariness in the
inventive process. Moreover, the same Court has pointed out that “easily making the invention”
may refer additionally to “easily setting the problem to be solved” (since, according to the court, if
it was easy to adopt a solution to a problem, but “uniqueness can be found in the setting or
viewpoint of the problem to be solved”, the invention might have an inventive step) — which
incidentally obliges the examiner to accurately identify the specific problem to be solved.!*! Under
this decision, more inventions — including Al-generated inventions — could be able to pass the
patentability hurdle, provided that the problem to be solved is not easily defined by the person
skilled in the art. However, this apparently laxer standard set by the Intellectual Property High
Court might be offset by a few decisions that place emphasis on the effort put in by the inventor in
coming up with the invention: the Court has specifically linked “significant effort”!#? in
conceiving the invention with a finding that such invention could not have been easily made by the
person skilled in the art. This might indicate that a special or high level of effort is a factor to be
taken into account when assessing the inventive step requirement in Japan, which is relevant in
case the inventing effort needed to satisfy the inventive step requirement mainly originates from an
Al and not from the patent applicant.

Similarly to the other two jurisdictions, Japan also prescribes an obligation that the
description of the invention contains in its detailed explanation a statement “clear and sufficient as
to enable any person ordinarily skilled in the art to which the invention pertains to work the
invention”.'* This enablement requirement means that disclosure should be sufficient for the
invention to be carried out, i.e., produced and used.!** The previous version of this provision stated
that the detailed explanation of the invention must state the purpose, composition and effects of the
invention in a manner sufficient for the invention to be easily carried out by a person having
ordinary skill in the art to which the invention pertains. The law was changed to align Japanese law

with other countries and to make it more technology-neutral, but it is argued that the amendment

139 Case 2008 (Gyo-Ke) 10096, 28 January 2009.

140 T, ABE & K. YOSHIKAWA, “Japan: hindsight excluded in inventive step” (2013), available at
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143 Article 36(4)(i) of the JPA.

144 N. NAKAYAMA, op. cit., p. 190. Examination Guidelines for Patent and Utility Model in Japan, Part II, Chapter 1 , Sections
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did not change the original function of the provision — to enable the disclosure of the invention.'*’
The Examination Guidelines of the JPO also clarify that the description must state “specific
features” of the product such as its structure, and may also describe it function, characteristics, etc.
Japan has issued a reference document entitled “Case examples pertinent to IoT, etc
related technology” which complements the Examination Guidelines and which include further
instructions for examination procedures of Al related technology.!*® This document states that the
determination of inventive step in Al-related technologies is made similarly to the determination on
the inventive step of other inventions.!*” This instruction relates however to the patentability of Al

technology itself, not of outcomes created by or through Al technologies.

V. Assessment

Al-generated innovations can in principle be patentable subject-matter in all three
jurisdictions (even though in Japan it can be argued that inventions that result from arbitrary
processes might be barred from patentability if it cannot be proven that they are repeatable).

The objective of the criteria relating to inventive step or non-obviousness is the same in
the three jurisdictions: to exclude from patentability inventions that could be easily made by a
person skilled in the art, since doing so could hamper the development of technology.!* It can also
be argued that the laws in the three jurisdictions are similar. The notion of “easily conceived” is
inherent to the Japanese test, but not to the EPC or U.S. tests, even though it is considered that the
Japanese test is akin to obviousness as understood in the U.S.!* The difference between “inventive
step” and “non-obviousness” is not necessarily negligible (as the former relates to the relation
between the invention and prior art, while the latter refers to the mental process of the person
skilled in the art),'>* but again the underlying goal of the provision approximates the laws in spirit
if not in drafting.

The approach taken by the three Offices is similar in the sense that they all compare the

invention with prior art and assess the differences between them. Moreover, the three Offices limit

145 Japan Patent Office, Kogyo Shoyitken Ho Chikujo Kaisetsu [Dai 16 Han] (Industrial Property Laws Section-by-Section Summary
[16th ed.]) (Japan Institute of Invention and Innovation, 2001), translation by the Institute of Intellectual Property, commentary on
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the scope of prior art by relating it to the specific field of the claimed invention, but all three
include adjacent, analogous or neighboring fields in the scope of prior art. Common to the three
procedures is also the fact that it is possible to use secondary considerations — such as commercial
success — in the assessment of inventive step/non-obviousness (although this must be linked to the
technical features of the invention and not to exogenous factors such as marketing or advertising).

The assessment of inventive step/non-obviousness is made from the perspective of the
person skilled in the art in all three jurisdictions. Also in all of them the person skilled in the art is
presumed to have had access to all publicly available state of the art information and is able to
comprehend all technical matters in the relevant art.!®' However, in Japan and the U.S. the
threshold for patentability might be higher because it is considered that the person skilled in the art
has an ordinary level of creativity. Conversely, in Europe, the person skilled in the art will not
engage in scientific research in areas not yet explored, which could be read as meaning that the
person skilled in the art will not use Al in a field where Al is not widely used.

Even though the laws are similar and the approach taken by the three offices is similar in
some aspects, the remaining differences in guidelines and procedures for examination might lead to
divergent solutions on this subject, not least because the inventive step/non-obviousness test is
highly subjective. As observed by J. Duffy in relation to the U.S., the step-by-step procedure for
examination allows for an understanding of the differences between a claimed invention and the
prior art, but does not clarify how examiners and judges ought to determine whether those
differences are obvious.!>> The same line of reasoning can be applicable, mutatis mutandis, to the
examination procedures in Japan and in the EU: the formalistic nature of the obviousness/ inventive
step enquiry does not necessarily lead to a clear determination of compliance (or lack thereof) with
this patentability requirement, which might mean that a specific solution should be sought for the
examination of Al-generated inventions in relation to their compliance with the inventive step. The

next section will deal with this issue.

31 See WIPO, op. cit, point 25.
132 J. DUFFY, op. cit., p. 62.



VI. Conclusions and Recommendations

Inventions differ in their level of complexity, and therefore in the time, effort and
resources employed in its generation. It has been noted that the more costly the inventing process
the more defensible the patent grant, as the monopoly will allow for the inventor to recover the
inventing costs.!>> This speaks directly to patent rationales, and specifically to the idea of reward
underlying natural rights theories — the labor in creating the invention should be connected to the
reward the inventor gets for that creation. The incentive theory also relates to this, since it can be
argued that inventors need (more) incentives to engage in (more) costly inventing processes.
However, creating a “multi-speed” patent system, where the scope of a patent is connected to the
complexity of the invention (i.e., the more complex the invention, the broader the patent protection),
is not feasible. The transaction costs, subjectivity and lack of legal certainty, to name but a few
hurdles inherent to such utopic system, would be too high to overcome.

These issues gain new relevance where inventions are generated, wholly or partially, by
Al It can be questioned whether the justifications to grant patents are still present in cases where
human intervention and efforts are minimal. In all current constructions of Al-generated inventions
a human is still, to a greater or lesser extent, involved. This means that the reasons to grant patents
still exist in relation to Al-generated inventions, albeit they might be constrained to a small
contribution by a human being. Because the justifications for granting patents might be diminished
(although not extinguished) in cases where an Al-generated invention is involved, patent policies
should also be revisited.

Some quick-fix solutions could be pondered, such as setting up higher fees for registering
or maintaining a patent. However, that would not prevent inventors and firms from applying for
patents created by Als, if the resulting invention is deemed commercially valuable. Indeed, it has
been argued that, where an invention is obvious but also commercially valuable, there is really no
good substitute for the inventive step/non-obviousness requirement.'** Another solution would be
to deem Al-generated inventions non-patentable. But that could chill technological development
and/or lead the owners of Al machines to resort to trade secrets rather than patents.

Still, as Al eases the inventing process, some solutions for the misalignment between
patent rationales and the current reality of the inventing process are in order. It is submitted that the
most sensible solution for this misalignment lies in the patentability requirements. Setting the
optimal threshold for patentability is of course quite a difficult (if not impossible) task; as explained

above, if the patentability requirements are set too low that can lead to patent flooding, but if they

153 J. SHERKOW, “Negativing invention”, p. 1134.
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are set too high innovation and inventive activities might be prejudiced. To add to this difficult
balance, drawbacks inherent to patenting new technologies should also be considered: it has been
widely discussed in literature that patents on early-on technology or subject-matter can prevent
other innovators from working on the same issue, thus hindering second generation products.!>
Nevertheless, it seems that the easiness to invent brought by Al, on the one hand, and the need to
not hinder subsequent innovation, on the other hand, point to increasing the patentability bar as a
preferred solution.

The crux of the matter in terms of patentability is the inventive step or non-obviousness
requirement, which, while being the most difficult to assess, is also central to defining an invention.
Ideally, then, the inventive step or non-obviousness requirement should be rethought in light of
technological development. The main problem with this approach is that, regardless of the
jurisdiction, the tendency seems to be to assess the achievement of the invention (i.e., whether it is
non-obvious) and to disregard the (necessarily subjective) achievement of the inventor and the
history behind the invention/the inventing process.!*® Moreover, while the laws are similar in the
three jurisdictions analyzed, some differences show at the procedural level, i.e., regarding Office
guidelines and examination processes.

The analysis carried out in this report thus reveals that amending laws would not be a
viable solution. Amending laws to take into account AI developments would not be a
technology-neutral solution. They would run the risk of becoming outdated in the future. In
addition, changing laws is burdensome due to the political processes involved, and does not
therefore amount to a realistic solution. A better course of action is to develop common guidelines
on this subject between the Patent Offices. In that regard, several measures can be adopted.

Clear common guidelines on the notion of analogous, neighboring or adjacent art
should be adopted. Independently of the question of Al-generated inventions, such guidelines seem
in any case to be needed, as distinguishing analogous from non-analogous art can be subjective and
arbitrary.!>” The use of Al in the inventing process can cause the field of analogous arts to be
broadened in practice, given the unbiased nature of Al (and therefore the real possibility that Als
will look for solutions to problems in non-analogous fields). Since non-analogous art cannot be
used when judging whether the invention is obvious or non-obvious, the scope of
“analogous/neighboring/adjacent art” should be broadened in Examination Guidelines, as a way to

counteract the effects of a potential “race to patent” derived from the easiness to invent in the

155 See e.g. S. SCOTCHMER, “Standing on the Shoulders of Giants: Cumulative Research and the Patent Law”, Journal of
Economic Perspectives 1991, 5(1), pp. 29 et seq.; J.P. KESAN, op. cit., p. 900.
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ed., Cheltenham, Edward Elgar, 2016, p. 147.

137 For a literature review of these and other criticisms to the distinction between analogous/non-analogous art, see J. SHERKOW,
“Negativing invention”, Brigham Young University Law Review 2011, pp. 1110 et seq.



context of Al (as the broader the pertinent art, the more likely it is to find prior art that makes the
invention obvious/lacking inventive step). An analysis of what the relevant art is should thus
specifically consider the technological advances and the amount to which interdisciplinary
collaboration is common in a given field of technology.'*® In some areas, researchers are more
prone to combine teachings from different and distant fields, while in others (such as e.g. nuclear
engineering) not much interdisciplinarity is visible.!>° These differences between fields ought to be
taken into account.

Technological development in general and the use of Al specifically should also be taken
into account when assessing who the person skilled in the art is. AI might affect the level of skill
of the person skilled in the art and her level of creativity.! It would be advisable that the
European practice becomes aligned with the Japanese and U.S. ones, in the sense of considering
that the person skilled in the art has ordinary creativity. Moreover, it should specifically be
considered what means the skilled person has at her disposal. Both the EPO and JPO Guidelines
mention that the skilled person has ordinary or normal technical means for
experimentation/research and development. The USPTO Guidelines do not contain such a
reference, but mention the sophistication of technology and the rapidity with which inventions are
made as a factor when determining the level of ordinary skill in the pertinent art. Moreover, the U.S.
Supreme Court specifically stated that an assessment of obviousness should take into account
modern technology.'®" It would thus be possible to build on these existing practices and consider
the use of Al in the inventing process in the following fashion: if the use of Al is not a normal
means of experimentation in the relevant art, a patent can be granted if the invention is not obvious
for a person skilled in the art without the use of Al (even if Al was used by the inventor in
question). Conversely, if the use of Al is a normal means of experimentation in the relevant art, the
skills of the person skilled in the art improve and Al use is taken into account — which means that a
patent can be granted if the invention is not obvious for a person skilled in the art who uses the Al
(even if Al was not used by the inventor in question).

The question — and problem — then becomes how the examiner or judge can determine if

the use of the Al amounts to a normal means of experimentation. Arguably, it is extremely difficult

138 This proposal seems to be in line with what some courts have advocated. See especially in the U.S. KSR v. Teleflex, 418-419:
“The diversity of inventive pursuits and of modern technology counsels against confining the obviousness analysis by a formalistic
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explicit content of issued patents. In many fields there may be little discussion of obvious techniques or combinations, and market
demand, rather than scientific literature, may often drive design trends. Granting patent protection to advances that would occur in
the ordinary course without real innovation retards progress and may, for patents combining previously known elements, deprive
prior inventions of their value or utility.”
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162 Moreover, the use of Al is not

to document prior art in emergent industries or technologies.
necessarily disclosed in the patent application. Even though there is an enablement or disclosure
requirement, neither laws nor Examination Guidelines seem to mandate that the applicant indicate
the means through which she created the invention. The enablement/disclosure obligation concerns
only the invention itself, not the method of inventing it. Therefore, disclosure of the inventive
process is not per se mandatory in any of the jurisdictions studied. In the U.S., this is further
reinforced by the last sentence of Section 103 of the Patent Act (stating that patentability shall not
be negated by the manner in which the invention was made), although it can be argued, in line with
the analysis carried out in Chapter IV.1., that the provision has more flexibility than it appears. It
might therefore suffice to harmonize the Guidelines of the three Offices, making the disclosure of
the inventing process mandatory therein. Realistically this might not be an easy feat though, and
resistance to this change is expected — in which case the determination of the extent of Al use could
be done by reference to inventing practices in general in a given field, which could be achieved
through studying and researching industry trends.

Furthermore, all the three jurisdictions take secondary indicia into consideration. Many of
those secondary indicia — such as commercial success — are the same, and are part of their
respective Examination Guidelines. It would therefore be advisable to consider adding a “made by
Al’ factor as an indication of obviousness. The fact that these indicia are not central to the
examination, and that they must be balanced with other factors, means that the fact that an
invention is Al-generated is not a deal-breaker in terms of inventive step/non-obviousness
compliance (therefore not chilling Al use and technological development). This measure would
face the same difficulties as the previous one — the applicant does not necessarily disclose the use
of Al — but reference could again be made to the general trend in the field of the pertinent art.

The solutions proposed — to broaden the scope of analogous arts; to take into account the
use of Al and technological development when defining the person skilled in the art; to consider
the Al intervention in the context of secondary indicia — imply increasing the threshold for a
finding of inventive step/non-obviousness, i.€., increasing the patentability threshold. This is in line
with some case law in Japan and the U.S. that suggest that reward or incentive ought to be
connected to effort.'®> The solutions proposed also make the grant of a patent justifiable in light of
patent rationales. The financial and reputational incentives given to inventors — or better said, to
participants in the inventing process — are still in place, but for inventions which would not be
created absent the patent system. The intellectual labor of the human being participating in the

inventing process (e.g., in setting the problem to be solved, or in applying the technical teachings)

162 J. DUFFY, op. cit., p. 14.
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is rewarded, while some is left for others to invent due to the increased patentability threshold. The
vision of the human being who participates in the inventing process is also still protected under the
personality theory. In case a patent is granted in a given Al-generated innovation, information is
still exchanged in the form of disclosure/enablement. And — last but not least — the patent granted
on an Al-generated innovation will transform the latter into a transferrable asset, as per ex post

theories justifying the patent system.
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