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ABSTRACT In information technology industry, the development of new technology achievements influ-
ences and inspires the business world, serves and contributes to the progress of society. This rapidly evolving
technological advancement needs a legal framework in order to obtain social and commercial status. Patent
Law is the legal science and patent is the legal tool that adds value to intangible assets and therefore
technology scientists are motivated to ensure their invention with a patent and also dominant technology
enterprises are competing for the development of a strong patent portfolio. For the first time in Greece,
combining the fields of intellectual property law and technological innovation, we created a survey using a
questionnaire that was distributed in 2019, to graduated students of technology institutes in Greece. The
purpose of the present survey is to clarify the knowhow of students as for the legal point of view of
technology. We intend to find out, whether Greece’s potential inventors have beyond their technological
background, the skills and knowledge to support a potential innovative idea. The results of the survey were
that students have confidence in the institution of patents; however they lack the knowledge of patenting
technological inventions. At the same time they have a positive attitude and motivation for entrepreneurship
in the technological industry. Consequently, it is vital to apply measures in education, for the next generation
technical inventors to have the knowhow of utilizing their intellectual asset in their own free will. Then,
we can refer to integrated scientist technocrats who can protect their intellectual property and manage a
competitive business.

INDEX TERMS Artificial intelligent inventions, computer related inventions, entrepreneurial trend, man-

agement of technology, patent law awareness, smart technology, survey on technology institutes.

I. INTRODUCTION

In information technology industry, the development of new
technology achievements influences and inspires the busi-
ness world, serves and contributes to the progress of society.
This rapidly evolving technological advancement needs a
legal framework in order to obtain social and commercial
status. Although for legislation it is difficult to keep up with
technology, many efforts are observed in the direction of
reforming Intellectual Property Law (IPL) to the nowadays
requirements of technology world. Patent Law which is a
part of IPL adds value to intangible assets and therefore
technology scientists are motivated to ensure their invention
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with a patent, perhaps to establish a start-up company and also
dominant technology enterprises are competing for keeping
their technological superiority through the development of a
strong patent portfolio.

At this point, we need to specify the nowadays technolog-
ical world, which is represented by Industry 4.0 and includes
smart technology achievements such as Cloud Computing,
Big data, the Internet of Things (IoT), Artificial Intelligence
(AI) and computer related inventions in general. Initially,
we provide brief definitions of the above terms mentioned;
Industry 4.0 stems from the internet, enables communication
between humans and machines in cyber physical systems
and aims to acquire and process data and to self-control
certain tasks [1], Al is the ability of machines to execute
functions that are associated with human intelligence [2],
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IoT is a technology in the sector of telecommunications [3].
It describes the networking and communication between
physical and virtual objects [4]. Big data developed on the
ground of the continuous and increasing use of smart devices
which connect, collect, exchange and transfer large amounts
of data [5], Cloud Computing technology provides storage
spaces and mechanisms for data analysis [5], Patent Law is
the Regulatory basis and patent is the legal tool that provides
protection from infringement to an inventor’s intellectual
property. Patents motivate scientists to invent by offering
them a limited-time monopoly on the technological achieve-
ment they invented [6]. Discussions on technical issues like
Big data and intellectual property indicate that ethics and
computing is a challenge of this era [7].

Further, we refer to the European Patent Convention [8].
As far as what concerns computer-implemented inventions,
the patentability requirements that they should fulfill accord-
ing to Art.52(1) are:

-there must be an “invention”, belonging to any field of
technology

-the invention must be “‘susceptible of industrial applica-
tion”

-the invention must be “new’ and

-the invention must involve an ‘““inventive step”

It is also important to notice that “claims” for computer-
implemented inventions should define all the features which
are essential for the technical effect of the process which
the computer program is intended to carry out when it runs.
According to Art. 84, the claims cannot include program
listings. Program listings are accepted only in the description.
Moreover, the effective date of the European application is the
date of its filing, Art. 54(2),(3) and a European patent lasts
for 20 years from the date of filing the application, Art.63.
In addition, in order for a patent to stay in force renewal
fees must be paid, otherwise the patent will lapse. Eventu-
ally, in case of an infringement, according to Art. 64(3), any
infringement of a European patent shall be dealt with by
national law in each Contracting State in respect of which
the patent is granted.

Afterwards, in terms of Patent Law and technology, patents
are the primary way to protect and promote innovation in
technology applications. The main challenge is to be able
to distinguish among technological achievements those that
meet the requirements of granting a patent and to have the
knowhow to manage an invention for the benefit of the inven-
tor, the economy and society.

This is where the issue arises. Often engineers and scien-
tists of technology have the knowhow to develop an innova-
tive idea, but lack the knowledge to support their invention
and protect it from being stolen and used immorally. How-
ever, the problem lies deeper, in their academic education at
the university; Most of the curriculum in Technical Institutes
do not include courses in IPL, nor do they deal with the
management and commercialization of a potential invention,
even if industry is increasingly pointing out the education of
IPL at technical universities.
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Regarding all mentioned above, in this paper we try to draw
conclusion as for the effect of Patent Law into nowadays
technology graduated students of Greece through a survey
which is implemented with a questionnaire.

The purpose of the present survey is to clarify the knowl-
edge that the students have acquired the moment of complet-
ing the university curriculum of a technology department,
as for the management and the legal status of technology.
We intend to find out, through this survey, whether Greece’s
potential inventors have beyond their technological back-
ground, the skills and knowledge;

-to protect their potential invention,

-to ensure the paternity of their intellectual property,

-to benefit from their invention’s exclusive commercial
exploitation,

-to survive in the global technology innovation industry, in
which possibly they may excel,

-to promote the country’s economy by establishing a tech-
nology company, and

- to contribute to the wider society with their technological
achievements.

Further the objective of this survey is to indicate that a
curriculum of a Technical Institute should include IPL and
all legal and managerial issues that concern a technology
inventor. It is important to develop responsible inventors and
scientists in industry of technology, technical universities
and society generally. The technology industry has already
indicated the need for technology professionals who work and
take decisions led by their legal engineering skills.

This course should be included in the education of tech-
nology students in order to prepare the potential technology
professionals from every perspective and for every applica-
tion or transaction of technology.

To the best of our knowledge, this is the first time that a sur-
vey which refers to graduate students of Technical Institutes
in Greece and examines their knowhow on Entrepreneurship
and on Patent Law in the direction of supporting a potential
technological invention, is conducted.

The rest of the paper is organized as follows; In
Section 2 there is a review of the related research on legal
and entrepreneurial aspects that concern technology world.
In Section 3 we explain the methodology that we follow
for this survey and we analyze all queries that are involved.
In Section 4 we analyze and discuss the results of the survey
through tables and figures, in Section 5 we provide the con-
clusion of the current paper and we make proposals regard-
ing the results of the survey lastly Section 6 is our future
objective.

Il. RELATED WORK

For the purpose of this survey we study and analyze previous
literature which has been published in the field of IPR, Patent
Law, smart technology and industrial world. The following
paragraphs present the papers which contributed in our study,
some of them are surveys on the field of technical patents
and entrepreneurship and some of them are utilizing elements
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from technical patents to conclude their value in business
world.

In [9], a survey on engineering students’ as for IP education
is conducted in 5 China’s universities, concluding the need
for strengthening IP awareness in the Electronics Engineering
Curriculum. A design of a course is also proposed by using a
case study in integrated circuits.

In [10], two undergraduate technology management pro-
grams carried out a survey that concerns international
technology management professionals. The majority of the
professionals were employed in education, computers, infor-
mation technology, manufacturing, and research and devel-
opment. The result of the survey focuses on what elements,
the technology professionals, regard as essential for manag-
ing future’s technological entrepreneurship.

A survey on the harmonization of intellectual property sys-
tems in software industry from the point of view of Japanese
inventors is presented in [11]. It is a questionnaire survey
to inventors referring to the promotion of an invention in
subjects of “Grace Period”, “Inventive Step”, “Strength
of Patent Protection”, “Unitary Patent System”, “Globally
Harmonized Patent System’ . The results show that the inven-
tors are positive to this harmonization.

In [12], a survey is presented in order to indicate support
systems for IP activities of university students in Korea and
Japan. This study intends to help the development of IP
academic activities in Korea and Japan through presenting,
by week, e-learning IP support program, as education for
inventions. Lastly a comparison of IP support programs is
applied between Korea and Japan.

In [13], a patent survey to 60 Japanese R&D directed firms
is conducted through a questionnaire. The selected firms were
investing in R&D and they possessed a capable number of
patent applications. The results show the way that Japanese
firms face the patent systems between the last decade and the
next decade.

A survey of IP rights literature from 1971 to 2012 is
presented in [14].This study utilizes a network of citations
in order to find out the knowledge diffusion structure of the
IP rights literature.

In [15], the paper suggests a course of law for computer
professionals that includes: ““legal aspects, ethical aspects and
professional responsibility”. The paper indicates the impor-
tance of students’ legal awareness of IP by saying that jobs
for computing graduates need not only technical knowledge,
but commercial, ethical and legal awareness, too.

In [16], the study states that the challenges for IP protec-
tion in China’s cultural and creative industries are the low
awareness of the importance of IP protection and the choice of
the IP protection that in every case best suits (among patent
rights, trademark rights, commercial secret rights, and anti-
unfair competition legislation).

In [17], a technology assessment to three technologies with
the largest number of patents is analyzed by using patent
evaluation. A common software tool is used as the analytical
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tool for evaluation of IP and a patent portfolio technology
analysis is developed by using machine learning techniques.

In [2], is stated that Al technology challenges Patent Laws
on the basis of the patent eligibility of an Al invention.
The study also states that computer technology is the most
important technology in the field of Al and advices patent
applicants to focus on the claims of the described invention
as for clearly indicating the technical problems that the inven-
tion solves with a view to survive in patent examination.

In [18] the paper notices the difference between open
source licenses and the current Standard Settings Organiza-
tions legal framework regarding IP rights. It also refers to the
FRAND license commitment for patented technologies and
the copyrighted software.

A study is presented in [19], which measures the role of
innovation through patent applications in business success.
The sample for the study is Swiss companies and the results
show that patent applications have a great impact on the
business performance of small and medium sized enterprises.

The study in [20] focuses on the patent eligibility of Al
inventions. Furthermore it states that due to the contribution
of Al achievements to the society, many countries started to
revise the patent examination guidelines related to the patent-
eligibility criteria of Al inventions.

In [21], in order to list the emerging technologies and espe-
cially those with complexity like robotics this paper proposes
as a methodology patents data containing robotics in their
titles and abstract and patent citations. This study contributes
to open innovation measures for organizations.

In [6], the paper refers to China’s revision of the Examina-
tion Guidelines as for Patents that concern Al related inven-
tions. This revision is valid since 2017. The paper comments
the updated guidelines which state that an invention related
to computer program or business model which includes a
technical feature, consists a patentable subject.

In [22], the article applies a learning method for patent
value estimation. Principal component analysis is used to

indicate the patent value and then deep neural networks are
also applied. A detailed case study of [oT patents is developed
and Taiwan IoT high value patents are used to confirm the
competition in technology innovation.

In [23], the writers utilize Machine Learning and patent
information to provide an analysis of the nowadays compa-
nies’ technology development. The patent information is ana-
lyzed from three companies and the proposed method, man-
ages to disclose the companies’ technology fields, their tech-
nological transition, and their similarities and differences.

In [24], this article compares patent measurement methods
and finds that the patented coupling analysis method can
depict the technical characteristics of technical fields. This
method in combination with other statistical methods helps
to conclude technical similarities among enterprises as for
technology intelligence.

In [25], is presented the development of web-based
e-learning systems in order for students to learn IPL. The
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system uses logic circuits in exercises to teach legal texts and
also video systems.

On the grounds that Japanese Patent Office act is of great
importance because Japan’s and USA’s Al technology leads
the technological world, this paper [26] with a view to
increase the patentability of Al related inventions at the JPO,
analyzes the procedure and the patent examination guide-
lines.

In [27], it is stated that Chinese internet companies
began to be an essential part of the world’s digital econ-
omy. Then by using text mining and patent data and by
comparing the three enormous companies in China, this
paper examines the development of technological capabilities
through the innovative strategies of those companies. The
elements that are used from these companies are; patent
portfolios, patenting patterns and trends and the paper also
intends to point out differences between the three of China’s
companies and their respective companies in US as for
technology.

In [4], a study is presented which tries to predict the
industry correlation among logistics and information and
communications technology industries with the influence of
IoT. There is an empirical patent analysis that concludes the
ability of IoT to support companies as for covering the need
of new technological and market competences.

In [28], the writer wonders whether IPL is ready for AL
He states that when software implemented Al system makes
choices, the legal frame adjusts. He searches between copy-
right and patents which better serves Al and concludes that
patentability of Al inventions will probably not be decided
by patent offices, but by courts and also wonders whether a
machine could also be an inventor.

In [29], there is an analysis of the innovative ideas of the
IoT technology and there are also future policy suggestions
for the countries. The paper for the IoT technology uses bib-
liometric, “Patentometrics” to make the analysis. The results
show that the innovation characteristics in the [oT technology
differ for each country.

In [30], the writers develop a research of an intelligent
patent summarization methodology using Al machine learn-
ing algorithms to conclude through given patent domains the
patents’ worth and technical advantage.

In [31], regarding current IPL system in China as for big
data, the paper lists the issues of IP protection in software and
IoTs driven by industrial innovation. Proposals are stated so
as to improve the software patent system and patent exami-
nation and aims to provide digital software IP protection.

This article, [32], analyzes for technology companies the
IP decisions should take by using a dataset including machine
learning patents. It also analyzes patent claims and provides
patent critique on the grounds of informatics, IP and technol-
ogy scholarship.

In [33], the paper refers to India’s IP rights across the
world and also analyzes the regulations of IP rights in India,
indicates the needs and roles of patents, trademarks, industrial
designs, copyright, etc.
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In [34], the article examines how patents impacts on univer-
sity researchers. “They created a dataset of royalty-sharing
policies from 152 universities, which shows substantial vari-
ation across universities and time.” They conclude that for
larger share of royalties, it is better to be retained by uni-
versities, because money is used to reinvest in research and
education. The writers wonder for the future research whether
increasing the inventor’s involvement in university patent
policies leads researchers to make and use better patents.

In [35], the literature is connected to academic
entrepreneurship “By relying on a sample of Italian academic
spinoffs established over the period 2006-2012, the results
show that necessity-oriented academic spinoffs have greater
survival trend, while opportunity-oriented spinoffs have the
trend to develop further.

The paper, in [36], analyzes how quality of research results
manages the relation between university research collabo-
ration and technology transfer. For this purpose the writers
use Chinese universities with patents granted in USPTO. The
results show that the size of university research collaboration
impacts on the results of a research as for quality and that
university collaboration with companies reflects also a better
quality. Also, the quality of research results has a positive
impact on the technology transfer.

In [37], the writers by ‘“using a knowledge production
framework, they identify empirically U.S. Small Business
Innovation Research projects of 1992 to 2001°°. The results
in an empirical way show that if the firm collaborates with a
university in this funded project, then more scientific papers
follow.

In [38], the writers basing on the fact that women in
entrepreneurship are few, they conducted a gender-sensitive
entrepreneurship education program for women students
of engineering and computer science. The student mentors
were interviewed about their experiences and reported pos-
itive views on entrepreneurial ‘‘self-efficacy”” and signifi-
cant “‘awareness of diversity and gender issues”. Lastly they
noticed the students’ interest in ‘“‘becoming an entrepreneur”’
the years that follow

In [39], the paper refers to a new research university that
provides entrepreneurial postdocs with a program that edu-
cates the scientists and turns them into entrepreneurs. The
program offers education in startup intellectual property and
financial aspects. “The program was launched in 2014 and
has incorporated 25 postdocs and their startups.” This pro-
gram resulted in contribution to technology transfer.

In [40], the article examines technology transfer and
entrepreneurial innovation in Egypt where there is not exist
a unified system of policy to ensure the IP of university
research. The study involves ‘““interviews with experts, a ques-
tionnaire survey of Egyptian Science, Engineering and Tech-
nology academics, three case studies of Technology Transfer
Offices and a 237 respondent industry survey”’. The results
indicate that there is lack of collaboration between university
and industry and there is the need for the development of a
policy that promotes universities and industry to collaborate.
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In the direction of developing an IP rights system in China,
a survey in [41] was conducted to underline the factors
that form the behavior as for IP rights in China of profes-
sional designers.*“A qualitative contextual interview study,
conducted with 49 Chinese designers and design managers.”
The results of the survey show that Chinese design profes-
sionals have different motivations for their design work and
different levels of IP rights awareness. Based on the findings,
a theoretical model is proposed.

In [42], the paper arise the question ‘“who should own an
academic patent obtained as a result of funded research”,
in order innovation to be served? This paper analyzes the
point of views of engineering graduate students, who are also
experienced in R&D, as for patent ownership in universities.
The findings can result in the development of an ownership
policy that can serve future innovation.

In [43], the article focuses on academic entrepreneur-
ship and academic patenting. University administrations have
installed technology transfer offices to promote patenting.
The writers introduce “‘an agent-based simulation for evaluat-
ing measures’’ that can be used by a technology transfer office
in order to promote academic patenting and the establishment
of start-up companies basing on patents.

Lastly, in [44], the article analyzes the results of a quali-
tative study that intends to compare the structure and oper-
ation of the programs for “intellectual property manage-
ment and technology transfer”’, and the encouragement of
entrepreneurship, in five research “institutions in America’.
The study presents similarities and differences among these
institutions.

lIl. METHODOLOGY

For the purpose of this survey we compiled a question-
naire, which is used in empirical study. This questionnaire
was distributed in 2019, to 5 Institutes of Technology in
Greece, (3 University Departments of Informatics, 2 Univer-
sity Departments of Electrical and Computer Engineering in
different regions of Greece), of which only the first Institute
of Technology includes in its curriculum a course related to
Law and Information Technology, to fourth-year or fifth-year
graduated university students.

The total sample is 198 technological educated students
out of which 161 have valid questionnaire participation.
In Table 1, the number of participants is listed by each one
of the five Institutes of Technology, as well as the share of
each Institute to the total. The Ist and the 2nd Institute of
Technology have the most participants (30, % and 31,1%
respectively.

There are 16 questions in the questionnaire, close-ended
with binary possible answers and one question which is an
open-ended question, where participants could give a short
answer. The analysis that follows includes tables for all the
questions (Q1 to Q16), with frequencies of the YES/NO, a/b,
replies and percentages for the number of students that have
replied positively. The analysis for each question is made for
all five Institutes of Technology.
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TABLE 1. Number of participants per institute of technology.

Num
ber Numbe particip
of r of % of ants %
stude particip particip  of the
Universities nts ants ation total
1st Institute of
Technology 50 49 98%  30,4%
2nd Institute of
Technology 58 50 86%  31,1%
3rd Institute of
Technology 20 17 85% 10,6%
4th Institute of
Technology 50 30 60% 18,6%
5th Institute of
Technology 20 15 75% 9,3%
Total 198 161 81% 100,0%

Below, follows a detailed explanation of the result that we
intend to derive from each question and at the end of this
explanation exists Table 2 with this questionnaire.

Q1. Did you know that Intellectual Property Law concerns
technology scientists and engineers who develop technologi-
cal innovations? — We want to find out whether the students
know that technology has not only scientific profile but also
industrial profile and legal status among society.

Q2.Did you know that computer related achievements
(e.g. smart applications, smart phones,..), IoT technologi-
cal achievements (e.g.in smart homes, in smart industry,
in energy,..), Al achievements (e.g. machine learning applica-
tions, robotics, haptics,..) are patentable subjects?-We want to
specify what technology means and connect their technolog-
ical knowhow from university to legal aspects. Whatismore,
we want to introduce the institution of patents and link it to
the possible inventive idea they may have conceived.

Q3.Did you know that the inventor of a technological
invention can ensure the paternity of his idea and its

Distribution of participants per

Greece's Institute of Technology

1st Inst.of Technologzy
B 2nd Inst of Techaology
3rd Inst of Technolozy
B 4th Inst of Tachnology

B 5thInst of Tachnologzy

FIGURE 1. Percentage of participants per Institute of Technology.

exclusive commercial exploitation?- We intend to clarify
that for all these technologies, that they have been taught
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so as to expertise in their professional lives, by implement-
ing achievements and serving the technological innovation
industry, they can be protected from their intellectual effort’s
infringement and they can be rewarded with exclusive com-
mercial exploitation.

Q4. Is an algorithm a patentable subject?-We intend to find
out whether they have the knowhow of distinguishing what
technological subject is patented or not. An algorithm may be
innovative as they regard, but it is not patentable individually
as an entity.

Q5. Is the code of a computer program a patentable
subject?- We intend to understand whether they regard that
for the computer inventions they are familiar with, the code
that was written by an expertise, is the subject of patentabil-
ity. We want also to find out whether they distinguish the
difference between copyrights and patents. Lastly we want
to see whether they cope with a computer invention as a
whole, accompanied by the effects that the software when
runs, brings to a computer’s hardware.

Q6. Are you a supporter of open source software?-We
know that students use open source programs during their
studying at university. At this point, after all mentioned,
we want to find out, whether they are able to weigh the
pros and cons of a patentable invention though an inven-
tion protected by Patent Law and an open source software
program freely available or under conditions available to
public.

Q7. A technological innovation of yours would be a)
Open source software or b) Protected by Patent Law?- After
thinking of what they merely support, we want to see on
which side they are going to classify their potential invention.
They want an invention to be protected through the grant
of a patent or they want to contribute to the technological
community.

Q8.A patent lasts for 20 years giving its holder exclusive
rights as for commercial exploitation. Do you believe that
20 years is a reasonable time period for technology inven-
tions, regarding that technology evolves rapidly? - We want to
ascertain whether future technocrats believe that technologi-
cal achievements should be profitable to their patent owners
for less than 20 years, regarding that technology evolves
rapidly. Afterwards inventions should be available for the
common good of society. Otherwise, if they believe that the
holder of a patent should benefit from his invention at least for
20 years, regardless whether the invention is technologically
obsolete.

Q9.Do you think that prior to 20 years the patented inven-
tion should be available to the public?- After many years
of dominance of the technological industry in the world
economy and after many patents that have been issued, this
question is still of great concern to the scientific community
both of technological and legal direction, whether updating
the law as to the duration of a patent.

QI10. Have you ever visited the patent office in
Greece or have you ever visited the sites of United
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States/European/Japan patent office or World Intellectual
property organization, in order to be informed about techno-
logical achievements and their legal protection in society?-
Through this question we intend to understand whether tech-
savvy graduates have ever wondered about information as
for patents; where a patent can be issued, how many orga-
nizations there exist, what geographical power a patent may
have, how much this process may cost, and where they can
apply for a patent. This information may be provided to all
these sites.

QI11. Have you ever considered or implemented an innova-
tion? Or have you found an optimized solution to a problem?-
We intend to find out, regarding the technological stimuli that
these students receive from not only their everyday life but
also from their technological academic community, whether
they have ever conceived an innovative idea or even imple-
ment it, or even conceived an optimized solution because
this is also a subject of patentability, a fact that they may
ignore.

Ql12. If yes, (a) did you reveal it or b) you first con-
sulted a lawyer?- At this question it is very important to
know how they faced their potential invention. Did they have
the background to support their innovation, claim it or they
revealed it and possibly lost the paternity of their intellectual
asset.

Q13.Have you ever considered establishing a start-up com-
pany based on a technological achievement?- We intend
to realize the perception of commercializing an innova-
tive idea and whether it is an incentive for entrepreneur-
ship. We also want to see whether young scientists have
the vision to become an active member of the tech-
nology industry and business innovation by owning a
tech-company.

Q14. What is the most up-to-date, technological break-
through you’ve heard, seen or used?- By this question, we
intend to find out what kind of technology they admire and in
what field of technology their interests are focusing.

QI15. Do you believe that in the technological industry a
start-up can survive?- We intend to find out what technol-
ogy graduators have in mind about the venture of starting
a new business basing on their innovative idea, what they
think about competition within the technological industry,
whether they would be afraid of competition or if they would
make the effort to get involved in technological business
world.

Q16. Do you believe that a technological enterprise or an
inventor should spend money on patenting a technological
innovation before it is disclosed?- We intend to find out
whether the students believe that it is worth the effort and
money to apply for a patent in order to support and com-
mercially exploit from an innovative idea or in case of an
enterprise to expand a patent portfolio. We want to know if
they have the will to utilize their technical skills to implement
a technical achievement and undertake the procedure for
granting a patent.
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TABLE 2. The questionnaire.

TABLE 2. (Continued.) The questionnaire.

Queries YES | NO
1 | Did you know that Intellectual
Property Law concerns technology
scientists and engineers who develop
technological innovations?

2 | Did you know that Computer related
achievements (e.g. smart phones,
smart applications..),

10T technological achievements
(e.g.in smart homes, in smart
industry, in energy..), Al
achievements (e.g. machine learning
applications, robotics, haptic
technology..) are patentable
subjects?

3 | Did you know that the inventor of a
technological invention can ensure
the paternity of his idea and its
exclusive commercial exploitation?

4 | Is an algorithm a patentable subject?

5 | Is the code of a computer program a
patentable subject?

6 | Are you a supporter of open source
software?

7 | A technological innovation of yours | Choos
would be e

a)open source software or aorb
b) Protected by Patent Law?

8 | A patent lasts for 20 years giving its
holder exclusive rights as for

IV. RESULTS AND DISCUSSION

In this section we are going to present through graphics the
results of the survey. We are also going to analyze those
results from the answers to each of Q1-Q16 questions of the
questionnaire. Lastly, we are going to draw conclusions for
the 5 Institutes of Technology as for Patent Law awareness
and the entrepreneurial trend of the potential inventors from
Greece’s Institutes of Technology.

In Ql: “Did you know that Intellectual Property Law
concerns technology scientists and engineers who develop
technological innovations?”’, the majority of the students
of the first Institute of Technology (IT1), in which also a
course related to Law and Information Technology is taught,
declared Yes, which means that they can realize the legal pro-
tection that Law can provide to inventors of technology. The
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commercial exploitation. Do you
believe that 20 years is a reasonable
time period for technology
inventions, regarding that
technology evolves rapidly?

9 | Do you think that prior to 20 years
the patented invention should be
revealed to the public?

10 | Have you ever visited the patent
office in Greece or have you ever
visited the sites of United
States/European/Japan patent office
or World Intellectual property
organization, in order to be informed
about technological achievements
and their legal protection in society?

11 | Have you ever considered or
implemented an innovation? Or have
you found an optimized solution to a

problem?
12 If yes, (a) did you reveal it or Choos
b) you first consulted a lawyer? e
aorb

13 | Have you ever considered
establishing a start-up company
based on a technological
achievement?

14 | What is the most up-to-date, Write
technological breakthrough you've it
heard, seen or used? (write it down down
there....o.oovvvii

.2

15 | Do you believe that in the
technological industry a start-up can
survive?

16 | Do you believe that a technological
enterprise or an inventor should
spend money on patenting a
technological innovation before it is
disclosed?

rest of Institutes of Technology declared No, indicating that
they cannot realize the relation between Law and Technology.
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In Q2: “Did you know that computer related achieve-
ments (e.g. smart applications, smart phones,..), IoT tech-
nological achievements (e.g.in smart homes, in smart
industry, in energy,..), Al achievements (e.g. machine learn-
ing applications, robotics, haptics,..) are patentable sub-
jects?”’, the majority of students declared Yes in IT1 and
in the rest of Institutes of Technology the majority of stu-
dents chose the No option. We observe that what technology
means to the majority of all students has not a legal point of
view, even for technology achievements they do not connect
them consciously with patents or they are not aware of what
“patentable subject” means.

In Q3: “Did you know that the inventor of a technological
invention can ensure the paternity of his idea and its exclusive
commercial exploitation?”’, the majority of the students in
IT1 answered Yes, in the rest of the Institutes of Technology
the answer was No and we observe that the majority of the
participants are not aware of that an inventor can protect his
innovative idea, his intellectual effort and can also individu-
ally benefit from it, if it is a profitable invention.

In Q4: “Is an algorithm a patentable subject?”’, in IT1 the
majority answered No, yet a sufficient percentage answered
Yes. In the rest Institutes of Technology, the answer was Yes,
by the majority of participants. This means that most of the
students regarding an algorithm and its steps as innovative
they think, incorrectly, it can be patentable as it is.

In Q5: “Is the code of a computer program a patentable
subject?”’, the majority of all participants answered Yes,
which means that they regard the code that was written by
an expertise, as patentable subject. They are not aware of the
difference between copyrights and patents and they do not
face a computer invention as a whole, accompanied by the
hardware.

In Q6: “Are you a supporter of open source software?”’,
the majority of students in IT1 and IT2 answered Yes, stu-
dents in IT3,IT4 marginally answered No and students in
ITS marginally answered Yes, which means that the majority
of the participants support open source programs. Although,
in Q7: “A technological innovation of yours would be a)
Open source software or b) Protected by Patent Law?”’, the
majority of the participants of all Institutes of Technology
answered b, which means that as far as what concerns using
technology they prefer this to be free and open but when we
come to their potential invention, their intellectual property
they would rather prefer a patented invention. So, we observe
that the majority of the students are not clearly understand
what it is to support an open source program and which is
the contribution of open source technology achievements.
Furthermore, they do not seem to know what it really means
to protect an inventor’s intellectual property, beyond any
economic benefit and any possible imitation of the invention,
a patent ensures him morally among societies, justifies him
commercially, and encourages him to create.

In Q8: “A patent lasts for 20 years giving its holder
exclusive rights as for commercial exploitation. Do you
believe that 20 years is a reasonable time period for
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technology inventions, regarding that technology evolves
rapidly?”, the majority of the students in IT1,IT3,IT4,ITS
answered No. In IT2 the students marginally answered Yes.
We conclude that future technocrats believe that technolog-
ical achievements should be available for the common good
of society earlier that the 20 years, regarding that technology
evolves rapidly. In Q9: “Do you think that prior to 20 years
the patented invention should be available to the public?”,
the majority of the participants answered Yes, by supporting
their previous answer.

In Q10: “Have you ever visited the patent office in
Greece or have you ever visited the sites of United
States/European/Japan patent office or World Intellectual
property organization, in order to be informed about techno-
logical achievements and their legal protection in society?”’,
the majority of the students in all Institutes of Technology
answered No. Despite, IT3 where all students answered No,
there existed in the other Institutes of Technology positive
answers. We realize that very few graduates have ever won-
dered about information as for patents even if this information
is available online, too.

In QI11: “Have you ever considered or implemented an
innovation? Or have you found an optimized solution to a
problem?”’, the majority of the participants answered No,
but for this question it is crucial to refer to the number of
students that answered Yes; 5/49 in IT1, 9/50 in IT2, 2/17 in
IT3, 8/30 in IT4, 7/15 in ITS, which is a sufficient propor-
tion of inventiveness. In Q12: “If yes, (a) did you reveal
it or b) you first consulted a lawyer?”’, the vast majority
chose the answer a, only in IT1, where the students are
taught a course regarding Law and Information Technology,
3 out of 5 students chose that they have first consulted
a lawyer.

In: “Q13: Have you ever considered establishing a start-
up company based on a technological achievement?”’, in IT1,
IT2,IT3 the minority of the students answered Yes but the
positive ratio was sufficient and in IT4,IT5 the majority of
the students answered Yes. Therefore, we realize that the
perception of commercializing an innovative idea and the
trend of entrepreneurship is positive enough.

In Q14: “What is the most up-to-date, technological
breakthrough you’ve heard, seen or used?”’, the majority of
students answered; ‘“smart phones”, ‘“‘smart applications”,
“smart transportation”, “IoT” and, “google”. Regarding all
of the participants’ answers they admire technologies that can
be applied in smart devices, smart cities, Al achievements,
computer related inventions and telecommunications.

In Q15: “Do you believe that in the technological industry
a start-up can survive?”, the vast majority of the partici-
pants answered Yes, which means that technology graduators
regard as feasible the venture of starting a new business
basing on an innovative idea, despite the competition.

In Q16: “Do you believe that a technological enter-
prise or an inventor should spend money on patenting a
technological innovation before it is disclosed?”, similarly
the vast majority of the participants answered Yes, which
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means that most students believe that it is worth the effort
and money to apply for a patent.

TABLE 5. Question 3.

Below follows the graphic analysis with tables and fig- Q3 YES NO  Yes%
urlils /for ﬁ?Ch quﬁiﬁor}' At ft’?e hemi’ the.re is alsQ Onﬁ 1st Institute of technology 47 2 959%
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FIGURE 2. Q1:"Did you know that Intellectual Property Law concerns
technology scientists and engineers who develop technological
innovations?”

TABLE 4. Question 2.

Q2 YES NO  Yes%
1st Institute of technology 35 14 71,4%
2nd Institute of technology 15 35 30,0%
3rd Institute of technology 2 15 11,8%
4th Institute of technology 6 24 20,0%
5Sth Institute of technology 4 11 26,7%
Total 62 99  38,5%
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FIGURE 3. Q2.Did you know that computer related achievements (e.g.
smart applications, smart phones,..), loT technological achievements

(e.g.in smart homes, in smart industry, in energy,..), Al achievements (e.g.

machine learning applications, robotics, haptics,..) are patentable
subjects?”
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TABLE 6. Question 4.

Q4 YES NO  Yes%
Ist Institute of technology 22 27 44,9%
2nd Institute of technology 35 15 70,0%
3rd Institute of technology 13 76,5%
4th Institute of technology 25 83,3%
Sth Institute of technology 10 66,7%
Total 105 56 65.2%
Qa
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FIGURE 5. Q4: “.Is an algorithm a patentable subject?”

Judging from the results, it is obvious that in the most
critical questions that prove students’ knowledge of the rela-
tionship among technology and the law and the rights of
the inventor, IT1, which is the only Institute that includes
in its curriculum a course related to Law and Information
Technology, gave the following answers:

o In Q1 the majority knew that IPL concerns technology
scientists
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TABLE 7. Question 5.

Q5 YES NO Yes%
1st Institute of technology 30 19 61,2%
2nd Institute of technology 40 10 80,0%
3rd Institute of technology 15 2 88,2%
4th Institute of technology 26 86,7%
Sth Institute of technology 12 3 80,0%
Total 123 38 76,4%

h [rLL [

FIGURE 6. Q5:

TABLE 8. Question 6.

“Is the code of a computer program a patentable subject?”

TABLE 9. Question 7.

Q7 a b
1st institute of technology 20 29
2nd institute of technology 9 41
3rd institute of technology 4 13
4th institute of technology 21
Sth institute of technology 5 10
Total 47 114

a7z

1stinstitute of technology

2nd institute of technology

3rd institute of technology

4th institute of technology

Sthinstitute of technology

Total

- b

FIGURE 8. Q7: “A technological innovation of yours would be a) Open
source software or b) Protected by Patent Law?”

TABLE 10. Question 8.

Q6 YES NO  Yes%
Ist Institute of technology 46 3 93,9%
2nd Institute of technology 38 12 76,0%
3rd Institute of technology 7 10 41,2%
4th Institute of technology 14 16  46,7%
5th Institute of technology 8 7 53,3%
Total 113 48  70,2%
as. )

. TE— e B
e

FIGURE 7. Q6: “Are you a supporter of open source software?”

o In Q2 the majority knew that computer and Al achieve-
ments may be patentable subjects

o In Q3 the majority knew that an inventor can protect
the paternity of his idea and its exclusive commercial
exploitation

e In Q4 the majority knew that an algorithm is not
patentable, however the majority of students did not
know that the code of a computer is not patentable(QS5)

o In Q12 the majority answered that in case of their inven-
tion they would consult a lawyer rather than reveal their
invention

98066

Q8 YES NO  Yes%
Ist Institute of technology 18 31 36,7%
2nd Institute of technology 27 23 54,0%
3rd Institute of technology 4 13 23,5%
4th Institute of technology 10 20 33,3%
Sth Institute of technology 3 12 20,0%
Total 62 99  38,5%
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HHN adas

astinstitute of Znd institute of 3rd institute of 4th institute of Sthinstitute of
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FIGURE 9. Q8: “A patent lasts for 20 years giving its holder exclusive
rights as for commercial exploitation. Do you believe that 20 years is a
reasonable time period for technology inventions, regarding that
technology evolves rapidly?”

s vesse

In contrast, the other 4 Institutes of Technology, in these
questions had opposite percentages indicating the absence of
teaching.

Afterwards, we conclude that graduate students of
Greece’s Institutes of Technology need to be aware of the
legal and entrepreneurial framework of a technical invention.
It is of vital importance to distinguish what is patentable
and what is not, what novel means regarding an invention,
what is the inventive step, what means prior art and which
invention is regarded as industrial applicable. All these are the
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TABLE 11. Question 9.

TABLE 13. Question 11.

Q9 YES NO  Yes% Q11 YES NO  Yes%
1st Institute of technology 27 22 55,1% Ist Institute of technology 5 44 10,0%
2nd Institute of technology 39 11 78,0% 2nd Institute of technology 9 41  18,0%
3rd Institute of technology 15 2 882% 3rd Institute of technology 2 15 11,8%
4th Institute of technology 26 4 86,7% 4th Institute of technology 8 22 26,7%
5th Institute of technology 14 93,3% 5th Institute of technology 7 8 31,8%
Total 121 40  752% Total 31 130 18,3%
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FIGURE 10. Q9: “Do you think that prior to 20 years the patented
invention should be available to the public?”

TABLE 12. Question 10.

Q10 YES NO  Yes%
1st Institute of technology 15 34 30,6%
2nd Institute of technology 8 42 16,0%
3rd Institute of technology 0 17 0,0%
4th Institute of technology 9 21 30,0%
5th Institute of technology 6 9  40,0%
Total 38 123 23,6%
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FIGURE 11. Q10: “Have you ever visited the patent office in

Greece or have you ever visited the sites of United
States/European/Japan patent office or World Intellectual property
organization, in order to be informed about technological achievements
and their legal protection in society?”

requirements in order to grant a patent. They should also have
the knowhow to define the technical field of their invention,
to claim their invention and to define the required protection,
through the disclosed claims in the patent application. They
should be capable of guiding a person state in the art, like
an examiner of a Patent Office, to reach the desirable result
by undertaking every step mentioned in the description of
the claimed invention. Then, an inventor of technology fields
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FIGURE 12. Q11: “Have you ever considered or implemented an
innovation? Or have you found an optimized solution to a problem?”

TABLE 14. Question 12.

Q12 a b
1st institute of technology 2 3
2nd institute of technology 9 0
3rd institute of technology 2 0
4th institute of technology 7 1
Sth institute of technology 5 2
Total 25 6
Qiz

1stinstitute of technology

2Znd institute of technology

3rd institute of technology

4ath institute of technology

Sthinstitute of technology

Total

FIGURE 13. Q12: “If yes, (a) did you reveal it or b) you first consulted a
lawyer?”

can apply for a patent and ensure priority for the potential
invention the day of his application.

In addition, students should have entrepreneurial knowl-
edge. They should be able to evaluate the feasibility of
their invention. They should have the knowhow to under-
stand whether they can support and afford an invention
relying on their own strengths by establishing a start-up
company, or whether they could otherwise negotiate with
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TABLE 15. Question 13.

Q13 YES NO  Yes%
1st Institute of technology 18 31 36,7%
2nd Institute of technology 19 31  38,0%
3rd Institute of technology 7 10 41,2%
4th Institute of technology 20 10 66,7%
5Sth Institute of technology 11 4  73,3%
Total 75 86  46,6%
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FIGURE 14. Q13: Have you ever considered establishing a start-up
company based on a technological achievement?”

TABLE 16. Question 14.

Institute of technology Total

Q14 1 2 3 4 5
Al 6 5 3 5 4 23
google 9
haptics 2
internet 2 5
ToT 10 6 16
robots 3 10
smart apps 10 6 29
smart devices 3 6
smart hotels 4
smart phones 10 15 8 10 43
smart transportation 2 5 5 12
Total 49 50 17 30 15 161
Qia.
smarttransportation .google
smart phones 21 haptics

smarthotels
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FIGURE 15. Q14. What is the most up-to-date, technological
breakthrough you've heard, seen or used?”
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TABLE 17. Question 15.

Ql5 YES NO  Yes%
1st Institute of technology 40 9 81,6%
2nd Institute of technology 28 22 56,0%
3rd Institute of technology 11 6 64,7%
4th Institute of technology 18 12 60,0%
5Sth Institute of technology 9 6 60,0%
Total 106 55  65,8%
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FIGURE 16. Q15: “Do you believe that in the technological industry a
start-up can survive?”

TABLE 18. Question 16.

Qle6 YES NO  Yes%
Ist Institute of technology 42 7 85,7%
2nd Institute of technology 37 13 74,0%
3rd Institute of technology 11 6 64,7%
4th Institute of technology 22 8 73,3%
Sth Institute of technology 14 1 93,3%
Total 126 35 78,3%
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FIGURE 17. Q16. “Do you believe that a technological enterprise or an
inventor should spend money on patenting a technological innovation
before it is disclosed?”

an existing company about the possibility of selling their
intellectual property rights. They should know the value of
possessing a patent portfolio and they should develop man-
agerial skills in order to cope with the competition of the
technology industry.

Further, regarding the curriculum of Greece’s Institutes of
Technology we assume that the level of students’ learning is
offered for further development of skills in the fields of Law
and Entrepreneurship. Furthermore, as far as what concerns
the results of the survey, we conclude that the students trust
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FIGURE 18. All answers for the 15t Institute of Technology.
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FIGURE 19. All answers for the 2" Institute of Technology.
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FIGURE 20. All answers for the 3" Institute of Technology.

Patent Law, are positive to enter the business world and
are also motivated from technology to establish a start- up
company. They are willing to fight competition and survive
in the industry of technology and they are willing to undertake
and finance a patent procedure for their potential invention.
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FIGURE 21. All answers for the 4th Institute of Technology.

QUESTIONS 5th institute of technology
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FIGURE 22. All answers for the 5t Institute of Technology.

Eventually, from the literature we presented above with the
papers that contributed in our study in the field of IPR, Patent
Law, smart technology and industrial world, we realized the
great impact of IP on industry of technology, education in the
field of computer science and society. We also realized the
efforts from all professionals in adjusting law to the rapidly
evolvement of technology, the issue for patent eligibility
of computer implemented inventions and Al implemented
inventions and last but not least the utility of Al machine
learning algorithms and Big data to conclude through given
patent domains the value of patents and their technical advan-
tage. Therefore, the results from relevant surveys and stud-
ies in the literature indicate the importance of focusing the
education of graduates from technological Institutes in IP
courses. The majority of studies and surveys in literature refer
to the point of view of technology management professionals,
inventors, R&D firms and technological companies and uni-
versities as far as how to develop an e-learning IP support
program, a course of law for computer professionals and e-
learning course of IP for students. Although, there exist a
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study in the literature, see [9] including a survey conducted
in 5 China’s universities for engineering students’ as for the
need of IP education, to the best of the authors’ knowledge,
this is the first time that a survey, which refers to graduate
students of Technical Institutes in Greece and the rest world,
is conducted and examines their knowhow on Entrepreneur-
ship and on Patent Law, in the direction of supporting a
potential technological invention. In our survey, similarly
with earlier results excluding from the literature, we realize
the primordial importance of developing and inserting in the
technical universities’ curriculum a course for IP activities to
support invention.

V. CONCLUSION

Combining the fields of IPL and technological innovation,
we created a survey using a questionnaire that was distributed
in 2019 to graduated students of 5 Institutes of Technology in
Greece. The purpose of the research is to determine whether
Greece’s potential inventors have the technical skills to sup-
port a potential innovative idea.

Based on the research the conclusions follow:

Technology students are not consciously aware of the
Patent Law. However they have confidence in the patent
institution. There is a lack of knowledge in the field of patent-
ing technological inventions. Technology students should not
only be able to conceive and implement an innovative idea,
but should be able to support and protect their intellectual
property. They need to know what subject is patented, regard-
ing technology fields, what a patent may offer to them and
they should be given the opportunity to use their intellectual
asset in their own free will. They should have entrepreneurial
knowledge so as to understand the value of possessing a
patent portfolio and they should develop managerial skills in
order to cope with the competition of the technology industry.

Furthermore, based on the results, we conclude that ques-
tioned students of Greece are willing to patronize their poten-
tial invention by granting a patent, as well as they intend to
commercially exploit their potential invention.

At the same time they have a positive attitude and motiva-
tion for entrepreneurship and they want to get involved in the
technological industry. They are willing to establish their own
business which ensures a contribution to the country’s future
economy and believe that a nascent technology company can
cope with the competition in the industry of technological
innovation. They believe that it is worth to undertake and
financially support a patent granting process in order to pro-
tect an innovation from infringement.

Moreover, they regard that an invention should be available
to the public earlier than the 20 years that provides the Patent
Law, and therefore contribution in society’s technological
advancement is achieved. So, maybe it is time for the law to
be revised.

Furthermore, judging from the results of the survey, it is
obvious that in the most critical questions, that prove stu-
dents’ knowledge of the relationship among technology,
the law and the rights of the inventor, the students’ answers,
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of the only Institute that includes in its curriculum a
course related to Law and Information Technology, indicated
knowhow that obviously comes from the teaching of the
respective course. In contrast, the other 4 Institutes of Tech-
nology, in these questions had opposite percentages indicat-
ing the absence of teaching a Patent Law course.

Therefore, it is imperative that the curriculum of Greek
university Technology Institutes be enriched with courses of
Intellectual Property and entrepreneurship, too.

Further, it is recommended for the students of Technical
Institutes to participate, by preparing a patent or a business
plan for a technical invention, in patent contests or contests
for innovation and startup companies. Many patent contests
are organized nowadays from private and public institutions
of every country with a view to promote innovation and
technology.

In addition, technical universities should install technology
transfer offices to promote patenting. A technology transfer
office can promote academic patenting and the establishment
of start-up companies basing on patents. The collaboration
between industry and university through this action may also
be encouraged.

Last but not least, it is recommended that Patent Offices,
included the national Patent Office in Greece, should col-
laborate with the Institutes of Technology and take action
for the preparation of distance learning programs regarding
the information of new inventors about the procedures for
applying for a patent and the legal protection, national or
wider, they may require for their potential invention.

Consequently, only then we can refer to integrated scientist
technocrats who can protect their Intellectual Property, are
able to manage a competitive business and therefore con-
tribute to smart technology industry and society’s well being.

VI. FUTURE WORK

As it has been already mentioned, the technology industry
is increasingly pointing out the need for IPL education at
technical universities. Therefore, in the near future, we intend
to conduct this survey in other European countries and the
rest of the world, in order to draw conclusions about the
knowhow of graduate students, of Technological Institutes,
on Patent Law, Entrepreneurship, and their skills in managing
a potential technological invention.

In this direction we will have a more comprehensive view
of the overall education of young scientists in the global
industry of technological innovation and then measures may
be applied, where it is deemed useful, in terms of integrating
IP courses in the curriculum of technical universities.

Further, we also intend to develop an IPL course for under-
graduate students of technical universities to serve the pur-
pose of educating students in terms of Intellectual Property
and both legal and managerial issues that concern an inventor.
This course will require 2 hours of lectures per week for
15 weeks, which will not be time consuming and will not
burden an existing compulsory education program.
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