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Abstrakt

BARCZIOVA, Aniké: Univerzitné patenty ako nastroj transferu poznatkov v EU —
Ekonomickd univerzita v Bratislave. Narodohospodarska fakulta; katedra verejnej spravy
a regionalneho rozvoja. — Veduci zaverecnej prace: Ing. Valéria Némethova, PhD. —
Bratislava: NHF VSRR, 2021, pocet stran: 87

Hlavnym ciel'om prace je preskimat’ vyvoj patentovej aktivity vo vybranych eurdépskych
krajindch. Nasim zamerom je ukézat’ a definovat’ rozdiel medzi dvoma patentovymi
metddami: Bayh Dole Act a Professor's Privilege. V zaverecnej praci s ndzvom
Akademické patenty ako nastroj transferu poznatkov v EU analyzujeme teorie
a tendencie akademického patentovania. Dalej konkrétne pracujeme a analyzujeme $tyri
krajiny, dve krajiny zo severnej &asti EU - Svédsko, Dansko a dve dalsie krajiny zo
stredovychodnej &asti EU - Rakusko a Madarsko. Vo vybranych $tyroch krajindch
Studujeme mieru registracie akademickych patentov, sicasne aplikovanu politiku a jej
ucinky na narodné akademické patentové registracie. Analyzujeme tiez ucinnost’
americkej patentového Bayh Dole Act vo vybranych krajinach Europskej unie.

Nasa praca obsahuje 6 kapitol, 12 podkapitol a 11 podkapitol. Pouzili sme 24 grafov, 6
tabuliek, 3 mapy a 2 obrazky. V prvej kapitole diplomovej prace analyzujeme sucasnu
situdciu a su¢asné publikéacie na trhu akademickych patentov. Dalej analyzujeme rozne
tedrie patentov aplikovanych v Eurdpskej Gnii. Druha a tretia kapitola sa zameriavaji na
stanoveny ciel’ a pouzita metodiku v praci. Stvrta kapitola obsahuje vysledky diplomovej
prace. V tejto Casti popiSeme novo ziskané informacie pomocou pouzitej metodiky a
pokusime sa najst’ odpovede na nase hypotézy. Piata kapitola je zhrnutim a zdverom nasej
diplomovej prace. Tu zhrnieme a vyhodnotime pracu a hypotézy. Posledna, Siesta

kapitola je slovenské resumé zavereénej prace.
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Abstract

BARCZIOVA, Aniké: University Patents as a Tool of Knowledge Transfer in the EU. —
University of Economics in Bratislava. Faculty of National Economics; Institute of Public
Administration and Regional Development — Suprevisor of the thesis: Ing. Valéria
Némethova, PhD. — Bratislava: NHF VSRR, 2021, pages: 87

The main goal of this thesis is to analyze the development of patent activity in selected
European countries. The aim to show and define the difference between two patenting
methods: the Bayh Dole Act and the Professor’s Privilege. In the master thesis named:
University Patents as a Tool of Knowledge Transfer in the EU we analyze academic
patent registration theories and tendencies in the European Union. Furthermore, we
particularly analyze four countries, two countries from the norther part of the EU-
Sweden, Denmark and two more countries from central-eastern part of the EU- Austria
and Hungary. In the selected four countries we study academic patent registration rate,
the applicated patent theory and its effects of the national academic patent registration
number. We also study the efficiency of the American Bayh Dole Act patent theory in the
selected countries of the European Union.

Our work contains 6 chapters, 12 subchapters and 11 sub-subchapters. Also, we used 24
graphs, 6 tables, 3 maps and 2 figures. In the first chapter of the thesis, we analyze current
situation and the empirical publications on the market of academic patenting.
Furthermore, we analyze various patent theories implicated in the European Union. The
second and the third chapters are focused on the defined goal and the used methodology
in the paper. The fourth chapter brings the results of the thesis. In that part we describe
the newly received information with the help of the used methodology and we try to find
answers for our hypothesis, and prove if they are true or false in the case of our studies.
Finally, the fifth chapter is a summary, conclusion. Here we sum up and evaluate the work

and the hypotheses. The final, sixth chapter is the Slovak resumé of the master thesis.
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INTRODUCTION

People or group of people as a result of a planned action can create intellectual
property, what is a created knowledge, thought or information. The value of the
intellectual property can be different, it depends on the quality, level of uniqueness and
usefulness of the knowledge. People, institutions, companies to save their newly created
special knowledge can register the information at the Intellectual Property Office (IPO).
IPO after a long administrational process gives legacy right to individuals who applied
for registration, it can be a person, group of people, or an institution. This given legacy
right for the registered intellectual property is called patent. With patent the owner has
right to decide who can use the knowledge and about the period, how long the other side
can be an active user of it.

Furthermore, the legal patent owner gets financial compensation from the users of
the patent. With patent rights the researcher can save his unique knowledge from the
users, who would use it without payment for further researches. Also, it can motivate
researchers and institutions for further actions in the act of patenting.

In our master thesis, we are going to study and analyze patents, especially
academic patents (those patents which were researched and registered by the workers of
an academic institution). The action of academic patenting in Europe is not working that
efficiently as in the US. Nowadays, in Europe we can define two important patenting
systems and policies, the Bayh Dole Act and the Professor’s Privilege. The Bayh Dole
Act patent policy comes from the United States of America and gives the ownership right
to the academic institution, where the knowledge was registered. The new American
patent theory says that the academic institutions can provide better service for patent
management, marketing and sales than the inventor professors of the patent. The Bayh
Dole Act is used since the 2000’s in Germany, Austria, Denmark, etc. On the other hand,
Professor’s Privilege patent theory provides the proprietorship legacy to the person or
group of people, who were working on the action of the research and who were registering
the newly created intellectual property. This classic European theory defines that the best
patent management can be done by those actors, who know the registered intellectual
property the best, by those academic professors who were working on its creation. This

patent policy is applicated in Italy and Sweden.
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We will study publications of world widely famous economics and their ideas,
scientific researches about the sphere of academic patent registration. After receiving the
theoretical knowledge from these masters of this area, we try to applicate it in practical
issues, problems. In our work, as we already said before, we concentrate on the European
market, and on the academic patent registration on it. Our thesis concentrates on the Bayh
Dole Act American patent theory, its application in some countries. Moreover, we
analyze, study and try to define if it is an efficient patent policy and if it can be applied
for any country of the world with the same level of efficiency.

In the first chapter of the thesis, we analyze current situation and the empirical
publications on the market of academic patenting. Furthermore, we analyze various patent
theories implicated in the European Union. The second and the third chapters are focused
on the defined goal and the used methodology in the paper. The fourth chapter brings
results of the thesis. In that part we describe the newly received information with the help
of the used methodology and we try to find answers for our hypotheses, and prove if they
are true or false in the case of our studies. Finally, the fifth chapter is a summary,
conclusion. Here we sum up and evaluate the work and the hypothesizes. The final, sixth

chapter is the Slovak resumé of the master thesis.
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1.1 The Intellectual Property! and its Protection

Intellectual property is knowledge, information, innovation created personally by
a person or group of people. To save this property from the public people, companies,
universities can use different methods as registering a patent, trademarks, copyrights or
trade secrets. Patent is one of these options where the owner can get exclusive right for
his intellectual property, and can decide to share it with other companies for financial
compensation. Registration of a patent provides exclusive legal right for creation of
special, unique intellectual property (IP). The successful IP application is registered in
the Patent Office. After this operation the owner of the patent with a document can show
and assure its legacy. This document creates strong protection for the newly created
information, and is valid for a defined certain time period, during which only its legal
owner has right to use it, and decide about its users. In the case of more than one creator
of the patent, the owner of the patent in a contract with the parties decides who has right
for its application and the period of its use, too. Patent as a way for intellectual property
protection is very common action in the world, especially for various technological
innovations of knowledge. Patents usually have a time limitation during which the
protection for the intellectual property is active and is saved from the public users. This
limit can be different according to countries of Europe where the intellectual property
was registered from, and of course depending on legal patent owners. (Wipo Patent
Office)

In case the when the intellectual property is not protected efficiently enough, the
unique and special knowledge will become open for the public and society. The
mechanisms of commercialization and publication of IP are complicated questions and
issues for the knowledge management. It is very difficult to find the correct amount of
researched knowledge that should be shared, and which information should remain in
secret. In knowledge management it is possible to find and listen about “free-riders”.
“Free-riders” are the people who are enjoying the benefits brought from the knowledge
transfer without paying financial compensation for its usage. Without asking for the
permission of the inventor, the free-riders use the new technology, they do not put their

input or their creativity inside of the new knowledge. The effect of the “free-riders” can

! Based on WIPO- World Intellectual Property Organization (2021)
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demotivate researchers from further innovation and creation and registration of new
knowledge, since their hard work is used by other people without extra financial income
for it. Registration of a patent is a good method and opportunity to decrease the percentage
of users of the knowledge without permission, but cannot provide 100% security.

1.2 Patents - Pros and Cons?

The registration of a patent in the patent office gives an exclusive right for its
owner, with what they can decide about the patent’s user, and its conditions. The owner
of patent gets protection for his knowledge, ensures the fact that no one will use it or
,,steal it without financial compensation for it.

Patents can bring their owners profit, too. After the legal acceptation of the patent,
the competition and other actors on the market have to ask for permission to use it, for
what obviously they need to pay.

Many times, companies cannot afford to registrate a patent, or do not have the
knowledge, qualified labor to work on research and development. The already registered
patents are perfect solution for the subject on the market, they can use and work on an
already existing and registered knowledge, with the goal to create and establish a better
invention in the future.

Exclusivity is another attribution what goes together with the patent innovation
rights. The owner of the patent becomes the exclusive owner and user of it, and can decide
who gets exclusive right to use it.

Thanks to the rights what patents provide, the owners can formulate the
competition market. The holder can decide who gets access for using it, and can limit
their number. With this limitation can create a monopol in the market, with what they can
have power on price setting actions.

In the era of the Internet, the speed of knowledge transfer has fastened rapidly, in
the same time the protection is more needed. Nowadays, access to information is available
very easily for everyone who has connection for the Internet, that is why researchers have
to protect their special knowledge more than ever, this action is possible to be done with

applying for a patent.

2 Based on Patent Rebel, 2020
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Patents can motivate people for further innovating, if they see that after creating a
unique idea, item, it can be protected, they do not need to be afraid of it getting into other
hands, moreover they can even earn money for it. Patents can motivate scientists to create
something new and special, and be the best and the first on the market.

Owning a patent can be impressive for investors, too. The investors more likely
invest into already existing patents, than into only ideas of small companies, start-ups.
With investment into an already existing idea, the company is able to do more researches
for the future.

On the other hand, patenting can have many negative sides, too. To registrate
a patent is a complicated action, about what companies and universities have to decide
carefully. This action can be very expensive and takes a lot of time. Companies or
institutions have to make a hard decision if their knowledge worth to be saved legally and
be patented. Many times, small start-up companies cannot allow to spend a big amount
of money for registering the intellectual property, and it has negative effect on the action
of registering patents.

As mentioned before, the patent registration is a process, what takes longer time
period to be legally accepted. Many times, companies can consider is as negativity before
making the decision of patenting. Since companies, do not have time to wait many years
for the administrational registration.

Moreover, they can be afraid of complicated administrational, byrocracy issues.
It is acomplex operation. Many times, the creator does not have all the needed
information to start this process, and it is necessary to ask for help in the act of
registration, what is obviously not a free service.

The protection is limited geographically, for some countries, is does not provide
protection world widely. The idea, the knowledge can be freely used by people from some
countries, where the patent legacy is not valid.

The patent rights, and their use has to be monitored by its owner actively. If the
person, who has the legal property, so the owner realizes that someone is using the
knowledge without permission, has to start a law court against this subject.

With publishing the patent owner is sharing some details of the innovation,
knowledge. In the same time, some special, important information stay in secret. The
patent publication has to increase the interest of the investor, competitors and motivate

them to buy personal access for it.
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1.3 The Role of the University

Intellectual property rights are used to encourage creativity and innovation by
granting exclusivity to the right holder for the duration of the legal protection. This means
that the object of protection (an invention, a work of art or a design) can only be exploited
by the rightsholder or a person with his permission. Anyone who engages in an activity
that falls within the scope of intellectual property rights without such permission (i.e.,
license) commits an infringement.

Academic patent is a knowledge created and registered by universities, with the
idea to create something new, unique and special for the future and get ownership rights
for it. The criteria for establishing an academic patent is, that the patent was created in
higher education institution and research center, what does not want to gain or maintain

a market position and can only access the market of research results through industrial
partners. “Academic patents may be owned or co-owned by the inventors, their

universities, a governmental agency or public research organization (with whom the
inventor may have collaborated), or a business company (again as a result of
collaboration, but also, possibly, of contract research or consultancy). (Lissoni,
Montobbio, 2015)

Universities next to the first mission of educating they have also other mission,
as creating and discovering new ideas, knowledge, theories, items for the future
generation. The legal ownership of patents and knowledge is not enough, universities
have to share, promote and sell their knowledge to the public on the market of patents,
and work together for further exploration with knowledge transfer. This process is many
times mentioned as the third mission of the universities.

According to the theories of Link, Siegel and Bozeman (2006) the third mission
of universities, the knowledge transfer between universities and the public sphere can
happen with two mechanism, with formal and informal. The formal way of transforming
information between institutions happens with the assistance of legal tools, as university
spin-offs, licensing contracts or with the help of partnership projects between universities
and private institutions. The informal mechanism of knowledge transfer happens in
informal way, with communication between parties or publication of professors. Feldman
(2003) defined that formal and informal knowledge-transfer tools are not in competition

but they are used in parallel, for examples a publication about an academic patent.
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European universities in the area of academic patenting are often compared to the
universities in the USA. Thanks to the appearance of the Theory of New Public
Management in Europe, the third mission of universities got a bigger and more important
role, and defines the importance of the connection between public and private sector for
the successful and effective work. Moreover, it emphasizes the importance of the
existence of active competition between universities, that can motivate them for further
progression in development. In Europe as the reaction on New Public Management some
countries started apply patent policy Bayh-Dole Act. (Novotny, 2010)

1.3.1 University-owned Patents

In the research paper written by Geuna and Nesta we can read, that “the largest
part of (European) patents in which university researchers are involved as inventors, is
owned by private firms, rather than universities. This suggests that the firm is involved in
the university research as early as the pre-patent phase, and that who owns the patent (the
firm, the university, or, in the context of some European countries, the researcher) is the
result of a bargaining process. Our data confirm earlier impressions of the empirical
relevance, in Europe, of this type of involvement of university researchers in patenting
by firms.” (Geuna, Nesta, 2006). When we are talking about university-owned patents,
we analyze it from the legal ownership part. As mentioned before, in the US, as well in
the European Union most of the university patents are created in a partnership with private
companies, that means with the collaboration of the public and private sector. From these
theoretical knowledges we can presume that the rate of university-owned patents is very
low in the EU.

1.3.2 University-invented Patents

,university-invented patents, defined as those patents that have a member of
university faculty among the inventors whether or not the university is the patent assure
assignee, should be included in the analysis.” (Geuna, Nesta, 2006) That means the
creator or inventor of patent is working at the university. Thanks to the information about

owned patents described before, we can expect, predict that the number of university-
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invented patents is on a lower level as the quantity of university-owned patents. Azagra
Caro and Llerena in their paper stated that academic patents usually are university-
invented patents, although not university-owned patents. (Caro, LLerena, 2003)

Table 1: University - owned and university - invented patents

[\[o} [\[o} Science areas of

Country University University Time highest university

owned invented period activity

patents patents

Biotechnology,
40. EPO 1475. EPO 1978-1999 Drugs, Organic
Chemistry

Telecommunications,
Finland 36. USPTO 530. USPTO  1986-2000 Instruments,
Biotechnology

Source: Caro A. Llerena (2003), Balconi et al. (2003, 2004), Meyer (2003), OECD
(2002), Saragossi and van Pottelsberghe de la Potterie (2003) and Schmoch (2000): EPO
data refer to patent applications USPTO data refer to granted patents. The sources use

different technological/scientific classifications.

On Table 1, we can see a comparison of university-owned patents with university-
invented patent. “Balconi identified that out of 1475 university-invented patents in Italy
in the period 1978-1999 only 40 EPO patents had university assignees whereas Italian
university inventor patents account for 3.8% of EPO patents by Italian inventors.
(Geuna, Nesta, 2006)

In Finland between the years, 1986 and 2000 only 36 patents were owned by
universities, and 530 were invented by them. The situation in the other countries was
similar. Most of the researches were allocated and concentrated in Biotechnology,
Chemistry and Pharmaceutical industry. These 3 industries are developing very fast, and

is very important to patent the knowledge. With patenting the new ideas, we can share
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our knowledge with other universities for further development (knowledge spillovers),
and we can use the knowledge of other research centers, too.

1.4 History of Patents in Europe

The action of patenting has always been the part the life of the population, even
in the 500 BC in the Ancient Greek society, ,,where chefs in Sybaris had the opportunity
to enjoy a year of monopolized profit for a unique dish that they had created “ History of
patent law, USC University of Southern California). At this time patents were not in the
form as we know them today, but we can observe some similarities in their usage.

In 1474 in Italy, in Venice the Venetian Statute on Industrial Brevets (later
mentioned as Venetian Law) was created. They created this law to form a more secure
system and environment for scientists to protect their rights and support their workload.

,,No matter how strict the punitive guild regulations were to restrict the emigration
of workers and dissemination of trade secrets outside Venice, their effectiveness was
mitigated by the simultaneous development of the legal incentives (monopolies and
patents) designed to lure skilled professionals or the entire industry into other cities and
states. In fact, Venice itself was one of the first states to develop and benefit from such a
system.”.* (Mandich, Begbee, 2002) (Kostylo, 2008)

The first patent in Europe was registered in 1421 by Filippo Brunelleschi in
Florence. Brunelleschi was atalented architect. ,,The patent gave him a three-year
monopoly on the manufacture of a barge with hoisting gear used to transport marble. It
appears that such privileged grants to inventors spread from Italy to other European
countries during the next two centuries.* (Fischer, 2019) The creation of the Venetian
Law motivated other countries to follow these steps, and thanks that the number of
inventions started to increase all around Europe.

In the 17th century, concretely in 1623 the Parliament in England published the
Statute of Monopolies. ,,The statute prohibited most royal monopolies; it specifically
preserved the right to grant “letters patent” for inventions of new manufactures for up to
14 years.” (Fischer, 2019) The English Crown in that Era preferred to support with patent

rights people, businessmen or scientists with who she sympathized, or were able to donate
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some money for her best. The Statute of Monopolies was written and created to stop these
actions, and give the free place for creating real patents by inventions.

,»The history of Slovak Republic is connected with the history of Habsburg
Monarchy, Austro-Hungarian Empire and with the separation of Czechoslovakia.*
(Transfer Technologii Bulletin: Historia priemyselno-pravnej ochrany, 2016) These
territory changes during the years made the patent administration more complicated in

the area of the republic of Czechoslovakia.

1.5 Modern Patent Law

The goal of our society has always been to create a fair system, to protect
scientists. As mentioned before patent is a right for the owner accepted nationally and
internationally. During the years the leaders of countries all around the world saw the
huge patenting law differences between countries all around the world. They decided that
in case to create the optimal situation and balance between countries, they need to publish
an internationally acceptable patenting law.

1958 is an important year of the history of patents, when in Europe (plus some
more countries out of Europe, like: Morocco, Cuba) was created an internationally
accepted patenting law and policy named: the Lisbon Agreement for the Protection of
Appellations of Origin and their International Registration.

,.In this Agreement, “appellation of origin” means the geographical denomination
of a country, region, or locality, which serves to designate a product originating therein,
the quality or characteristics of which are due exclusively or essentially to the
geographical environment, including natural and human factors. “ (Lisbon Agreement for
the Protection of Appellations of Origin and their International Registration, Article 2,
1958)

In the Lisbon agreement we can read how the EU supports the R&D academic
activities, how they provide support for them. In 2007, they published a document, in
what they emphasized the importance of collaboration between universities and private
sector. In this document they supported and tried to motivate the subjects for this act. ,,the
importance of improving knowledge transfer between public research institutions and

third parties, including industry and civil society organizations was identified by the
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Commission as one of ten key areas for action.” (European Commission: Improving
knowledge transfer between research institutions and industry across Europe, 2007)
Moreover, they write about ,,how Member States and the Community can act together, in
a mutually reinforcing way, to overcome some of the existing obstacles, in particular in
terms of promoting the trans-national dimension of knowledge transfer. It is accompanied
by a Commission Staff Working Document on "voluntary guidelines for universities and
other research institutions to improve their links with industry across Europe™ which are
based on good practices identified by a number of national public authorities and the work
of various European stakeholder associations.” (European Commission: Improving
knowledge transfer between research institutions and industry across Europe, 2007)

In 2008 the European Union agreed about creating a patenting codex: The IPO
Code of Practice. ,,The Intellectual Property Office (IPO) Code of Practice for Applicants
and Agents aims to make the patent application process more efficient by encouraging
applicants and their agents, such as patent attorneys, to follow best practice. Although
adherence to the Code of Practice is not mandatory, following the points set out in the
Code could result in an application being processed more quickly and may in some
circumstances also lead to cost savings. (Intellectual Property Regulation Board: The
IPO Code of Practice)

1.6 American versus European Patent Model

The Bayh-Dole act was first used in the United States of America in the 1980°s,
in Europe started to be used only in the 90’s and at the beginning of this century. The
main idea of the Bayh- Dole Act is that the university is the legal owner of the patent not
the professor as individual. On the other hand, for this benefit the university has to provide
the best service in patent management, in favor of the country, the society and the
researcher professor, too. The application of this theory can motivate universities to
increase the quality of their research within a given university. In addition, the income
from applying patents by other subjects make universities able to invest more money in
research in the future and support professors for higher quality work.

Applying this rule world widely gave the right for the creator organization to be

the owner of the knowledge property, what highly motivated universities for research and

27



applying for patent registration. Moreover, patents could create a part of the financial
income for academic sphere. “In the late nineteenth century Joseph Lewis Ricardo,
founder of the Electric Telegraph Co. argued that since, “nearly all useful invention
depends less on any individual than on the progress of society”, there is no need for
“reward him who might be lucky enough to be the first on the thing (invention)
required”.” (Guellec, Pottelsberghe de la Potterie, 2007)

Between the United States of America and the European countries a difference
can be observed. While this act worked perfectly in the case of the USA, the number of
academic patents has increased highly, in Europe it did not work so rapidly, we call this
“European Paradox” (Lissoni, LLerena, McKelvey, Sanditov, 2008). In theory the Bayh-
Dol Act could be applied and transformed for Europe as well, since Europe has quality
universities and high-qualified professors. In reality, it did not work smoothly. European
researchers and universities were not ready to promote and sell their knowledge to third
parties. The second problem was in the managerial and marketing function of European
universities. The researchers and universities are concentrated more on the scientific part
than on the managerial.

At the end of the previous millennium the Bayh- Dole Act has become more
popular and well-known all-around Europe. In Europe, before the appearance of Bayh-
Dole Act the theory Professors Privilege patent policy was used. Professors privilege is a
legal act, when the official owner of the patent is the person who was working on the
research and has applied for patent registration. Professors Privilege is in contrast with
Bayh-Dole Act. The person working on the patent research is the only one, who could
promote and sell the patent in the best way, with the highest quality, and he should be the
only one, who benefits of the patent sales. The goal of this act is to motivate professors,
researchers for further quality innovative ideas and to create, establish new knowledge,
ideas and objects.

Lissoni, LLerane, MCKelvey and Sanditov (2008) divided countries based on
Professors Privilege and on Bayh- Dole Act. Bayh-Dole Act has been applied in
Germany, Denmark and Austria at the beginning of 2000, before this the professor
privilege theory was used. On the other hand, some countries in Europe did not agree with
the new theory coming from the USA. Italy claimed that professors have bigger

motivation to register patents and offer them to companies.
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Table 2. Changes in IP regimes for university patenting in Europe

Policy and legal changes

Abolishment of the
Professor’s privilege, to
increase scientists” incentives
to disclose inventions to
university managers

Stronger enforcement of
institutional owner system
already in place

Mixed changes: Introduction
of Professor’s privilege (from
institutional ownership to
inventor’s ownership) +
Introduction of managerial
and financial autonomy for
universities

Continuation of the
Professor’s privilege

Country

Denmark

Germany

Austria

Norway

Finland

United Kingdom

Spain

France

Switzerland

Italy

Sweden

29

Change

2000

2002

2002

2003

2007

1977

1986

1999

1991

2001

1949

Trend

Universities assign a
share of the patent
licensing revenue to
the inventor and pay
all the costs
associated with the
patent application

Harmonization,
measures to
encourage
intellectual property
awareness,
commercialization
and creation of
technology transfer
offices

Only applies to
inventions fully
funded by the
university
employing the
inventor since 2005

Recurrent national
debate about IP
regimes. The
conclusion is always
that there is no need
for legislative
change.



Source: Based on information from Geuna and Rossi (2011) for most countries,
Chardonnens (2010) for Switzerland, Della Malva, Lissoni, and Llerena (2013) for
France, Lissoni et al. (2013) for Italy, Martinez et al. (2013) for Spain, See also Martine
and Sterzi (2019)

On table 2 we can see the changes in IP regimes for university patenting in Europe,
what means the change of legal administrational theories in some European countries.
Countries as Denmark, Germany, Austria, Norway and Finland at the beginning of the
21% century changed their patenting system. Instead of Professor’s Privilege they started
to apply the theory of Bayh-Dole Act. This abolishment has relocated the legal ownership
of the patent to universities, moreover the managerial rights, too with the goal of better
promotion, knowledge transfer and the growth of patent sales. Universities offers revenue
from the share of the created patent for the invertors, and they accept the obligation of
administrational and registration cost for the patent.

In contrast, countries such Italy and Sweden has applied the opposite theory of
Professors” Privilege. In 2001 Italy has changed institutional rights to inventors, moreover
universities got managerial and financial authority. In Sweden the Professors” Privilege
has been used since 1949. We can see well the different effect of these two theories
between countries of Sweden and Denmark. Both of the countries are located on the
northern part of Europe, have a similar culture, history and mentality influence. “Valentin
and Jensen found significant reductions in contributions from Danish researchers,
combined with a simultaneous substitutive increase of non-Danish ones and a moderate
increase in academic inventions channeled into university-owned patents following the
policy change. Valentin and Jensen argue that the reduction in Danish academic patenting
can be attributed, at least in part, to the reform. In their own words, ‘the larger part of the
inventive potential of academia, previously mobilized into company-owned patents,
seems to have been rendered inactive as a result of the reform’ (Valentin and Jensen
2007). Valentin and Jensen claim that the ex-ante allocation of intellectual property rights
to universities required by the reform harmed exploratory collaborative research, for
which the results are still uncertain at the time when contracts must be signed and the

allocation of potential future outputs must be discussed.” (Martinez, Sterzi, 2020)
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Graph 1.: Innovation declines when universities take a cut

INNOVATION DECLINES WHEN UNIVERSITIES TAKE A CUT

University startups founded, per researcher

End of ‘professor’s [ l|'¢=\~;:

University

Source: Norwegian database, 2016

As an example, for the patent theory change we can mention Norway, where since
the year 2003 Bayh Dole Act was implicated instead of Professors” Privilege. On the
graph n. 1 we can observe two curves. Dark blue color represents founded university
startups per researcher, and light blue color are non-university startups- per worker. With
the end of Professors” Privilege the University startups show up a deep reduction. On the
other hand, non-university startups stayed constant, and from the year 2005 their number
is increasing. It means that after 2003, with the application of Bayh Dole Act, both
University and Non-University start-ups are stagnating, its number is not increasing or

decreasing during this time period.
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1.7 The Effect of Bayh Dole Act Theory in Europe on the Patent

Registration

The appearance of the American theory and patent policy of Bayh Dole Act in
Europe at the beginning of the new millennial (2000°s) has caused conflicts of its
effectivity and efficiency between the member of the scientific area. With this new patent
policy, the ownership of the intellectual property has gone to the institution where the
research and the registration of the patent was happening.

The currently available scientific publications about the act and results cause by
the active usage of Bayh Dole Act are divided into two groups. The publications of
experts from the first group claim that the number of patent registration is in connection
with the applicated patent theory and policy in a chosen country. Consequently, the
American Bayh- Dole Act theory creates perfect and ideal environment for its users.
Moreover, motivates researchers for further studies and to registrate their patents, thanks
to what the registered patent number is increasing.

The goal of Bayh Dole Act patent policy is to give the power to the hands of the
universities, to promote and sell the academic patents and ensure quality knowledge
transfer between universities and third parties. Universities have all the knowledge and
human capital to provide and offer quality marketing of the academic patent. Professors,
researchers working on the patent have high knowledge in their research area, while their
abilities in marketing, business and sales do not have to be on the highest level. To ensure
these acts to be done with the best quality, the institution where the patent was created
gets the right for the ownership. For its legal property the institution has to create and
provide the best environment and services for the patent management on the market of
the intellectual properties. The Economist newspaper in 2002 wrote that the Bayh Dole
Act is “[p]ossibly the most inspired piece of legislation to be enacted in America over the
past half-century.” (Innovation's Golden Goose, 2002).

Also, Perkins and Tierney in their work analyze the results after applicating the
Bayh Dole Act theory, also its influence on university patent creation and registration.
They said “the Bayh—Dole Act caused research universities in the USA to increase their
focus on patenting and licensing activities.” (Perkins J. F., Tierney W.G., 2004)

Zeebroeck N, Pottelsberghe B, Guellec D (2008) with their publication are part of

the first group of theorists, who think and say that the rising number of patent registration
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is the positive result of the implication of the theory of Bayh Dole Act. In their work they
defined, that Bayh Dole Act “gave universities greater incentives to commercialize

technology” (Zeebroeck N, Pottelsberghe B, Guellec D, 2008).

In contrast with this point of view, the other group of scientists think, that the
amount of patent registration is not in correlation with the applied policy and theory in
the selected country. What means the rise in the patent application is not caused by the
institutional ownership-based Bayh Dole Act theory. They say in their works, this growth
is caused by different issues, as establishment and creation of new research sectors, like
IT, biotechnology, etc. (Geuna, Rossi, 2011, Sapalis and Pottelsberghe, 2003, Lissoni F,
Llerena P, McKelvey M, Sanditov B, 2008, Mowery et al, 2001)

Geuna and Rossi (2011) in their publication say, that the American theory does
not fit perfectly for all the countries, cannot be applicated in every country with the same
level of efficiency. After 2000, the number of registered patents was increasing in most
of the countries of the European Union. They defined three reasons and issues, what were
the source of this increasement. First of all, the number of registered patents was rising
because of the new actors- universities- who appeared in the research market. Also,
universities, which were already actively registering their intellectual property became
more active thanks to their experience and knowledge received through the previous time
period. Secondly, they described that in those countries where the system for knowledge
transfer was created slower behind schedule the number of patent registration was
increasing in the 2000’s. The development of the infrastructure for this exchange of
intellectual property was happening, but since it was late, the result has also arrived later,
and the increase in the number of registered patents was late, too. According to Geuna
and Rossi (2011) the third reason “shows that university-invented patents owned by
businesses still play an extremely important role in all countries. There are indications
also that university-owned patents have increased in some countries, at the expense of
individually-owned and business-owned (but university-invented) patents. If academic
patenting data are corrected to account for university-invented patents, then for some
countries with long traditions of academic patenting (such as Germany) and for some
scientific/technological fields where academic patenting has been particularly important
(such as biotechnology), we find evidence of a leveling off or decrease in the total number

of academic patents applications by mid 2000s “(Geuna, Rossi, 2011).
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Also we can read in the work of Sapalis and Pottelsbetghe (2003) that “the sharp
increase in the patenting activity of Belgian universities is mainly due to a technological
revolution, the start of the bio-tech era.* (Sapalis, Pottelsberghe, 2003).

Other authors Lissoni F, Llerena P, McKelvey M, Sanditov B (2008) are from the
group with the same point of view of the efficiency of the Bayh Dole Act- the number of
registered academic patents is not in correlation with the currently applied patent policy
in a selected country- are saying that academic patenting ,,does not depend upon IPR
legislation, but on the institutional profile of the national academic systems, and possibly
on the national specificities of the relationship between university and industry. “(Lissoni
F, Llerena P, McKelvey M, Sanditov B, 2008).

Mowery et al. (2001) wrote that the rising patent number is caused by the newly
established patent offices in Europe, who supported and motivated universities and
researchers for further active work. Moreover, they defined that in some sectors (life
sciences- biotechnology) the patent registration was remarkably increasing. Furthermore,
in the 70’s of the previous century, the patent application in the sector of biotechnologies
was increasing by 123%, however, in the other sector they could observe only 22%

increase. (Mowery et al. 2001).

To sum up, most of the studied research papers state that the American patent
theory of Bayh Dole Act is not efficient for the European market. In the researches they
showed, that the rise in the academic patents is not caused by the new patent policy, but
by other factors. This theory works well in the US, but cannot be fully copied and
implemented in all the countries of the European Union or the world. These issues,
barriers in the implementation of the American theory can be caused by the different
historical, cultural, political backgrounds in the countries of the EU. Shattock (2005)
said “breaking down the bureaucratic barriers to entrepreneurialism in universities is
probably at least as important as incentivising it through new financial mechanisms.”
(Shattock 2005)
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2 THE GOAL OF THE THESIS

In the master thesis named: University Patents as a Tool of Knowledge Transfer
in the EU, we analyze patents according to theories of various important economists
working on this problem. Our work focusses mainly on university patents in the European
Union, on their functions and importance for the countries of developing economies. On
the following pages, we define what university patents are and what they are used for, we
analyze the benefits of patent for universities, for the industrial sector of the country, and
their negative aspects. It is very interesting to follow the alterations between different
countries, their methods and patenting strategies according to different sectors.

The main goal of this thesis is to analyze the development of patent activity in
selected European countries. The aim is to show and define the difference between two
patenting methods: the Bayh Dole Act and the Professor’s Privilege. We are observing
academic institutions, professors in the European Union, and their habits, experiences
with the action of patenting. We analyze, define the advantages and disadvantages of both
theories and their application in selected countries of the European Union (e.g., the
application of the Bayh-Dole Act in Denmark, and its shortcomings). Also, we discuss if
the American model, the Bayh-Dole Act is the most appropriate for appliance in the
countries of the EU.

Moreover, we compare two opinions of researchers about the increasing number
of patent registration. The first group of researchers think and say that the number of
patents increases as a reaction for the newly applied patent theory and policy (Bayh Dole
Act or Professor’s Privilege). On the other hand, scientists of the opposite party claim,
that the increase in the number of registered patents is not caused by the change of patent
ownership, but it is the result of newly created sectors, spheres where researchers actively
work (for examples, IT, biotechnology, nanotechnology, etc.), and it has no connection
with the patent policy or theory in the chosen country.

In addition, as a partial goal we emphasize the difference in the action of patenting
between the countries of the Eastern (Austria, Hungary) and the Western block (Sweden,
Denmark) of the European Union (the impact of the socialism on the patenting process-
the post-socialism environment). We analyze, whether the countries of the Eastern block
are sufficiently active in the patenting process compared to the Western block? (Novotny
A, 2010)
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My thesis is very interesting since this topic, the application of the American
theory, of the Bayh-Dole Act is mostly described and applied in European Union as
whole, or in the western countries of the EU, but the quantity of research papers written
about the eastern part of Europe is significantly lower.

In the master thesis, we are testing the following hypothesis:

1. The number of patent applications was increasing after applying the theory
of Bayh Dole Act (Ledebur, Buenstorf, Hummel, 2009)

2. The number of patent registration was not increasing after applying the
theory of Bayh Dole Act because of the new theory, but this rise was
caused by the creation and development of new sectors. (Sapalis,
Pottelsberghe, 2003, Mowery et al. 2001)

3. The patent registration is concentrated in metropolitan areas (OECD,
2013)

4. Most of the academic patents are invented by less or equals to three

researchers.
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3 METHODOLOGY

To achieve the previously mentioned goals of the thesis, we use different
methodologies. First of all, we study 68 research papers, webpages, articles about the
theme of university patenting. We mostly examine international research documents
written in English; due to that with reading articles in English we can increase the quantity
and the quality of the information and the knowledge. We are concentrating on the
specific studies written about the difference between two patent application theories, the
American theory Bayh- Dole Act and the classical European theory of Professors
Privilege, since it is the main element of our thesis. Moreover, we compare two groups
of researchers, the first group of scientists claim that the rise in the number of registered
academic patents is caused by the implementation and the active usage of a new patent
ownership theory Bayh Dole Act, or the Professor Privilege, they say that the new patent
politics motivates researchers positively for patent application. On the other hand, the
second group of researchers think, this increasement in the number of registered patents
does not depend on the actually applicated patent theory in the country, but it is caused
by the establishment of new sectors (IT, biotechnology, ...). Thanks to these newly
created sectors, and because of the higher achieved knowledge, the act of patent creating
is fastened, what causes the rise in the number of registered patents. This means, we
analyze those sectors, spheres in which the most patent was registered in the selected
countries during a defined time period, and we argument these two mentioned point of
view of the rising patent registration according to the results of our research and data
analysis.

The analyzed countries are: Sweden, Denmark, Hungary and Austria. We choose
the previously mentioned countries with the goal to compare countries from the western
block with countries from the eastern block (the impact of socialism on the act of
patenting). From the western block we chose Denmark and Sweden (Scandinavian
countries) and from the eastern block Austria and Hungary (Central Europe). Also, we
can compare the act of patent registration of the Scandinavian countries with the countries
of Central Europe. Moreover, in the selection of the studied countries different ownership
theory is applicated (for examples, Denmark- institutional ownership- 2000, Sweden-
inventor ownership (1949), Austria (institutional ownership- 2002) and Hungary

(institutional ownership- 2006).

37



Moreover, we collect and analyze patent data OECD between 1997 and 2017, for
the reason that 20 years are long enough to show tendencies in the changes of patent
registration number. From this database we filter and select data what is necessary for us
to answer out hypotheses and research questions. (For examples: Hypothesis n.1: “The
number of patent applications was increasing after applying the theory of Bayh Dole Act
(Ledebur, Buenstorf, Hummel, 2009).”) Selected analyzed dates are for examples:
number of registered academic patents in selected counties in a defined time period,
inventor share rate for patents, academic patent registration for NUTS3 regions and
academic patent registrations in various sectors. This OECD academic patent dataset,
what we were working with has more than 1 316 000 lines. We need to mention, that we
concentrate in most of our analysis on the time period 1997-2015, the data from 2016 and
2017 are excluded since the patent registration administration takes longer time period
and the dataset is not full and complete, yet. With this strategic movement we would like
to avoid and minimalize unreal and incorrect analysis.

Also, we collected data from the World Bank Database, too. Here we found
interesting information about national GDP per capita in the selected countries or the
R&D expenditure rate of national GDP in Sweden, Denmark, Austria and Hungary. We
analyzed the academic patent registration in the selected countries according the regions
(NUTS 3) where they were registered from, or the inventor share of the registered patents.
In most of the examination we were working with per capita academic patent registration
rate, with what we would like to secure the fairest comparation of various countries with
the highest quality. Per capita patent registration rate is counted from the patent
registration number and the population in a certain country (total academic patent
registration number/ population).

Also, we define, if there is a significant change after application of a new patent
theory. To achieve the necessary data, we will use research method Difference-in-
Differences (DiD) average comparing analyses. Difference-in-Differences method is
perfect for observation of a newly applied theory, policy. It clearly shows us the effect of
the newly implemented policy (Ejermo, Toivanen, 2008). “If sample average data is
available for beneficiaries and non-beneficiaries for at least two time periods, the
difference-in-differences (DID) method produces estimates of impacts that are in
principle more plausible than those based on a single difference (either over time or

between groups).« (Evalsed Sourcebook: Method and techniques, 2013)
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In the Difference- in -Differences analysis we divided countries into two groups,
group of countries where Bayh Dole Act patent policy is implicated (Denmark, Austria
and Hungary) and countries where Bayh Dole Act theory is not used (Sweden). We
analyze the mentioned groups PRE (before) and POST (after) implication of the new
policy, and the impact of the theory for patent registration number. For higher quality
comparison without eventual mistakes, we use per capita academic patent registration
rate. We count and compare average rate in the selected countries between 1997 and 2015.
Furthermore, we do DiD analyses for each studied country separately.

Also, we calculate academic patent growth rate in the selected countries between
1998-2015. The academic patent growth rate is calculated as the difference between two
years (n- (n-1)) and multiplied by hundred. This rate is calculated from per capita
academic patent registration rate to ensure and provide analyses and comparison with the
lower level of mistakes and uncertainties.

Finally, we study the academic patent registration number in the selected countries
according to the sectors. With these analyses we would like to prove hypothesis n.2.: The
number of patent registration was not increasing after applying the theory of Bayh Dole
Act because of the new theory, but this rise was caused by the creation and development
of new sectors. (Sapalis, Pottelsberghe, 2003, Mowery et al. 2001). For these calculations

we have used OECD patent database.
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4 RESULTS

In the main and most important part of the master thesis, we analyze academic
patent systems in selected European countries. We study patenting in countries as
Denmark, Sweden, Austria and Hungary. The following countries are chosen with the
logic and goal of comparison of geographical groups, also these groups of countries are
not only located close to each other, but they are influenced by similar historical
happenings, experiences, mentality and political system. Also, the selection of countries,
is combined by different patent policies, in Denmark, Austria and Hungary the American
Bayh Dole Act patent theory is used, and in Sweden the classic Professor’s Privilege
theory is applicated actively by local universities. Denmark and Sweden are located in
the northern part of Europe and are called as the Scandinavian countries, they are one of
the leader countries in the EU, if we think about technology, invention, R&D and of
course the quality of tertiary educational institutions. Hungary and Austria are situated in
the central/eastern part of Europe. We can make a comparison between eastern and
western Europe (the eastern and the western block). On the following pages, we are going
to analyze the selected countries (Denmark, Sweden, Austria and Hungary) and their

patent policies more into details.

4.1.1 Denmark

In the following part of the thesis, we analyze Denmark as a country, its national
economics and theories, policies applicated for patent registration in the country.
Denmark is located in Northern Europe, and its population is 5,806 million people
(Eurostat, 2019). Denmark is member of the European Union since 1973 and the GDP
per capita in Denmark in 2019 was on the level of 60,170.34 USD (Eurostat), what means
Denmark’s was under the GDP per capita level of Germany, but higher than France,
Norway or Sweden. In 2019, the unemployment rate in Denmark was 5% (Datacommons,
2019), what means only 5% of the population was registered as person without work. The
unemployment rate in 2019 in Norway and Germany was lower than in Denmark, it was

only around 4%, on the other hand in France was higher, almost 7 %.
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Graph 2.: Research and development expenditure (% of GDP) — Denmark, European

Union
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On the graph we can see the gross domestic expenditure rate on research and
development of GDP in Denmark during the time period of 1996 and 2018. In the year
1996, the Danish government has invested only about 1,8 % of the GDP (Gross Domestic
Product) into research and development. This rate has raised till the year of 2008/2009-
till the global economic crisis and the following financial recession. These happenings in
2008/2009 have negatively influenced the amount of money invested into the sector of
R&D. Moreover, we can observe a reduction in this investment rate till the year 2014.
Later, in 2017 the Danish government has spent even 3,06% of the national GDP on the
financial support of R&D activities in the country. If we want to compare it with the
European Union, we can say that the Danish government has always invested higher

percentage of its GDP to the R&D than the average European Union countries.
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Table 3.: Number of positions at universities in Denmark

Humanities Social Total % rate of total

Sciences academic workers

] R
Adjunkt/Postdoc [T 249 1,483 13,35 %

938 676 3,642 32,78 %
188 295 1,047 9,422 %

11112 0,19 % of the
Danish population

Source: Rektorkollegiet 2006

On the table 3 we can see the number of professors, PhD., Adjunkt/Postdocs and
lecturers at Danish universities in the year 2006. At universities in Denmark were actively
working 11 112 academic labors, the biggest percentage or group of them were PhD.
workers, 44,46%. The lecturers formed 32,78% of the total amount of academic
employees, and only 9,422% of the academic area were owning the title of professor. In
2006, in Denmark 0,19% of the population has worked in the academic, tertiary

educational sphere.

If we want to analyze patent policies in Denmark, we need to mention that in the
European Union Denmark was the very first country who applicated the American patent
theory, the Bayh Dole Act in 2000. Before the year 2000 the patent registration in
Denmark was based on Professor’s Privilege theory, what means inventor patent
ownership was changed into institutional ownership. On this sample, further European
countries started to use Bayh Dole Act patent policies, as Germany (2002), Norway
(2003), Finland (2007), Austria (2002).
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4.1.2 Sweden

Our second analyzed country is Sweden. Sweden in located in Northern Europe
between Norway and Finland. Its population is around 10,23 million people (Eurostat,
2019) and is part of the European Union since 1995. The GDP per capita in Sweden in
2019 was 51 615.02 USD (World Bank, 2019), what means the Swedish GDP per capita
in 2019 was higher than in Germany (46 445,25 USD) in the same year but lower than in
Switzerland (81 993,73 USD). Furthermore, the unemployment rate in 2019 was more
than 9% (Datacommons, 2019), other Scandinavian countries Norway, Finland and
Denmark were deeply below this level. In Norway the unemployment rate in 2019 was
lower than 5 %, so we can declare that the unemployment rate in Norway in only the half

of the unemployment rate in Sweden.

Graph 3.: Research and development expenditure (% of GDP)- Sweden, European Union
(1996-2018)
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Graph 3. presents us the R&D expenditure in Sweden and in the European Union

in time period 1996-2016. From the graph we see that the Swedish government has always

spent higher percentage of his GDP than the countries of the European Union in average.
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In the years 2008/2009 the global economic crisis has caused a reduction just as in the
case of the Denmark. After this year we can see a slow rise in of R&D expenditure in
Sweden. In the European Union this rising trend is more fix, without bigger decreases. In
2017, 3,3% of the Swedish GDP has been invested into R&D. In the European Union
countries in average this expenditure was only at level of 2,1%.

If we think about the number of people in tertiary educational institutions in
Denmark, we can define a rise between years 2009 and 2019. In 2019, 78 106 employees
were registered in the higher educational sphere, what means, 0,76 % of the population is

actively working in the academic sector.

In Sweden, in contrast with the previous Scandinavian country Professor’s
Privilege patenting policy is applicated since 1949. It means the ownership of the created
and registered patent is in the hands of the inventor, who was working on it. In Europe
currently only two countries use Professor’s Privilege, next to Sweden we can find even
Italy, who has changed institutional ownership policy into inventor ownership policy.
“The two professor’s privilege systems also differ. The scope of professor’s privilege in
Italy is wider than in Sweden, since it applies to all the employees and potentially all
consultants and third parties involved in the university research, while in Sweden it
applies only to teachers, postgraduate students and doctoral candidates. “(Geuna, Rossi,
2011).

4.1.3 Austria

Austria is a country located in Central-Eastern Europe and has the population of
8,859 million people (Eurostat, 2019). Republic of Austria is member of the European
Union since 1995, and part of the Eurozone from the year 1999. In Austria in 2019 the
rate of GDP per capita was 50 137,66 USD (World Bank, 2019). If we want to compare
it with other European countries, we can constate that in 2019 the GDP per capita of
Austria was higher than in Germany or France, but lower than in Sweden or Denmark.
The unemployment rate in 2019 in Austria was 4,67% (Statista, 2019) what is very low,

lower than in Denmark (around 5%), Sweden (around 5%) or France (above 6%), but
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higher than in Germany, where the unemployment rate was under 3% (Data Commons,
2019).

Graph 4: Research and development expenditure (% of GDP) — Austria, European Union
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The graph about R&D expenditure in Austria and the European Union is showing
us a trend of its rate between 1996 and 2018. The year 2018 was important for the
economy and for R&D sectors, in this year Austria started to overload the average
government investments of the European Union members. It means before 2018 the
Austrian government was investing into R&D from his GDP less than the EU average
countries. Both curves show us a rising trend, so both countries, or group of countries are
investing year by year more and more percentage of the national GDP into R&D. In the

case of Austria, we can observe a faster rising trend.

45



Table 4.: Number of university positions

Men Women Total

Assistants and other non- 18,805 12,716 31,521
tenured
of which Lecturers 2,574 650 3,224
of which Project 4,902 3,944 8,846
Assistants
Professors 1,823 369 2,192

Source: European University Institute, 2009

Table number 4. shows us the number of academic workers in 2009. For first sight,
we can define that according to the gender of academic workers, women employees are
in much lower percentage than men workers in Austria. Only the 16,83% of professors
are from female gender, this rate does not even achieve one quarter of the whole amount
of the professors.

In Austria since 2002 the American Bayh Dole Act patent theory is applicated.
Before this year legacy of academic patents were in the hands of inventors, after 2002 the
ownership went to the academic institution. This new implicated patent policy (Bayh
Dole Act) in Austria ‘‘has focused on changing employment laws so that university
professors are no longer exempted from legislation that gives employers the IP generated
by employees’” (OECD, 2003), and seek to transfer ownership from individual inventors
to universities. “(Mowery D. C., Sampat B. N., 2005)

4.1.4 Hungary

As the fourth country, we analyze Hungary in our master thesis. Hungary is
located in Central/Eastern Europe and has population of 9 769 526 people (Hungarian
Central Statistical Office, 2020). The unemployment rate in 2019 was 3,4% (Statista,
2019). The history, economy, culture and mentality of the people in Hungary is highly
influenced by historical events- being part of the Soviet Union. Nowadays, Hungary is
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called many times as a post-socialist country. Hungary is part of the European Union
since 2004, but member of the Eurozone. In 2019, the GDP per capita of the country was
16 731,82 USD (World Bank, 2019).

Graph 5.: GDP per capita in selected countries if EU (Denmark, Sweden, Austria and
Hungary) between 1960- 2019
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Graph 5. shows us the level of GDP per capita in the studied four country, Sweden,
Denmark, Austria and Hungary between the years 1960- 2019. Unfortunately, Hungary
is lying much lower on the graph compared to the other analyzed countries. According to
the data from the World Bank Database in 2019 Denmark had the highest level of GDP
per capita, it was followed by Sweden, then Austria and Hungary. The level of GDP per
capita can influence even the amount and the quality of public educational institutions
and the number of registered academic patents. If a country has higher level of GDP per
capita is able afford to spend bigger amount of money for research and development in

the country, what can fasten the economic development and increase the quality of life.
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Graph 6.: Research and development expenditure (% of GDP) — Denmark, Sweden,
Austria and Hungary (1996-2018)
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On graph 6, we compare the research and development expenditure (% of GDP)
in the analyzed countries (Sweden, Denmark, Austria and Hungary) in the time period of
1996 and 2018. Also, we compare the mentioned countries with the average of the
European Union countries. Most of the studied countries invest higher percentage of the
national GDP into R&D than the EU average, like Sweden, Austria and Denmark. On the
other hand, Hungary is lying below the curve of the EU. As the GDP per capita in
Hungary was much lower than at other nations, even the R&D expenditure is on a lower
level. While Sweden invests almost 3.5% of the national GDP for R&D, Hungary spends
only 1,5% of its GDP. In 2018, Sweden has invested the highest rate of its GDP, it was
followed by Austria and then Denmark.

Hungary is often defined as a country with history of strong patent protection.
(Zubascu, 2019). In Hungary patents are in institutional ownership since 2006. Post-
socialism has highly influenced the patent system in the country. “After WWII, the
Hungarian R&D sector was tailored in line with the Soviet model: the autonomy of
universities practically disappeared, research institutions were placed outside the

academic sphere, and university industry relations weakened.” (Novotny, 2008) These
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historical experiences have big impact on the present actions in academic patenting.
Furthermore, Geuna and Rossi (2011) defined in their publication that Hungary has
hybrid system, because “Hungary make a distinction between “service inventions” which
result from the employee’s activity during the term of employment (and which fall under
automatic ownership) and “free inventions” (or “dependent inventions” or “employee
inventions”) which include all other inventions (rights are assigned to the inventor and
the institution can commercialize them under a non-exclusive license). “ (Geuna, Rossi,
2011).

4.2 Comparison of the Act of Patent Registration in the Selected

Countries of the European Union

In the following part of my master thesis, we analyze academic patent registrations
is selected countries of the European Union- Sweden, Denmark, Austria and Hungary -
between 1997 and 2017, so in a 20 years’ time period. All around Europe the popularity

of the action of patent registration and the applicated patent policy has been different.

Map 1: Academic Patents- Sweden, Denmark, Austria and Hungary- 2015
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Map 1. presents us the academic patent registration in the selected countries of the
EU. With blue color are tagged those countries which we analyze in this work (Sweden,
Denmark, Austria and Hungary). With light blue color we can see those countries, where
patent registration was on low level, this means that country which has the darkest color,
had the highest patent registration number, too. In 2015, the amount of academic patent
registration in Swede had the highest level of patent registration between these four
countries (on the map n. 1. we can see it with the darkest blue color), it was followed by
Austria, Denmark and finally by Hungary.

Graph 7.: Per Capita Academic Patent Registration Rate on Population 1997-2017
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The graph 7.- Per capita academic patent registration rate on population- is perfect
for the comparison of academic patents in the selected countries, since on this graph we
can see the rate of the academic patent registration on the population in the mentioned
countries. This rate provides and offers us a possibility for a fair and efficient evaluation.
In Hungary the population is about 10 million people, while in Denmark its level is lower,
only its half, 5 million people. If we would not use this rate, and we would compare only
the number of registrations between these countries (Sweden, Denmark, Austria and
Hungary), and the comparison would not be done on the highest level, and the results
would look differently. It is not correct to compare countries who have 10 million

inhabitants with countries who have only 5 million.
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For the first sight we see, in Hungary the academic patent applications are much
belove the registration rate in the other countries of the EU. Unfortunately, we cannot see
a dominant and impressive rise in this rate during these 20 years.

In the case of Sweden, we can see much more positive results. Sweden has the
highest academic patent registration rate on the population from these four selected and
studies countries. In Sweden, since 2002- 2003 the patent registration number is
increasing, and in 2014 this rate was on its top during this 20 years’ time period.

Academic patent application rate in Denmark and Austria between 1997 and 2017
shows a similar trend, both of these countries are on the same level. Until 2006 the patent
registration rate in Denmark was a little bit higher than in Austria. However, since 2007
Austria is preceding Denmark.

It can be interesting for us, that on Map 1. Austria had the second highest number
of academic patent registration after Sweden of the selected four countries. This fact can
be explained by the contrast between the quantity of registered academic patents and the
academic patent registration rate on the population number of the countries. Maybe,
Austrian academic institutions have registered more patents than the ones in Denmark,
but if we count the patent number on the population in the mentioned countries the results
will be different, this rate will be lower in Austria than in Denmark.

Also, we can speculate, why is the per capita patent registration rate rapidly
increasing after 2015. This significant decreasing on the graph can be explained by the
long-lasting patent registration process. In our correlation analysis we will not work with
these two years (2016,2017), with this act we would like to avoid unreal introduction of

the action of the academic patent registration.

4.2.1 Sweden

First of all, from the selected four countries (Sweden, Denmark, Austria and
Hungary), we are going to analyze a state where the American patent policy has not been

used. In Sweden the Professor’s Privilege is applicated since the year 1949.
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Graph 8.: Sweden- Registered Academic Patents
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Graph number 8. shows us the trend of the number of the academic patent
registrations in Sweden between 1997 and 2017. During these 20 years we can say that
the academic patent application is raising. In 1997, the patent registration quantity of the
country was only 1274 and in 2012 this number has achieved even the level of 2586
registered academic patents per year.

For better results we have calculated academic patent registration number on the
population level, too. This rate has been the highest in 2012, concretely 0,027%, this
means for every 100 000 people we can count 27 academic patents in Sweden. The second
highest rate was reached in 2015, but in this year only 25 patents were for 100 000 people.

In our work we also analyzed, from where, from which NUTS 3 region were these
academic patents registered. During 20 years the biggest quantity of academic patents
was registered from SE110 region (Stockholm). This region was followed by SE224
region (Skane County), where 18,78% of the patents were registered. In this region is
Malmé located, the 3rd largest city of Sweden. The third highest patent registration rate
was obeserved in NUTS 3 region SE232 (Vistra Gotaland County). SE232 region with
Gothenburg (2nd largest city) has registered 16,89% of the patents in Sweden. region).
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This NUTS 3 region is the capital city of Sweden- Stockholm. Even 35,32% of the total
number of academic patents were registered from this region during 20 years.
Furthermore, we studied and analyzed the share of patent inventorship, we were
curious if the majority of patents were created by one person or a group of people. In the
case of Sweden between 1997 and 2017, 33,88% of the academic patents were invented
by one person and 28,43% had 50%-50% inventor share. 17,71% of the academic patents
had three creators between 2997-2017. We can see in Sweden 80,02%, more than half of

the registered academic patents were invented by less or 3 people, researchers.

4.2.2 Denmark

As the second country we are going to analyze Denmark. Denmark was the very
first country in Europe where they started to apply the American patent policy, the Bayh

Dole Act. This new patent theory in Denmark is used since 2000.

Graph 9.: Denmark- Registered Academic Patents
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Graph 9. shows us the number of registered academic patents in Denmark between
1997-2017, so during 20 years’ time period. In 1997, the danish academic institutions has
registered 406 academic patents. With red color we marked the year when the Bayh Dole
Act patent theory started to be applicated. After year 2000, after the application of the
new patent theory we can observe a rising trend in the number of registered patents. In
2011 this quantity has reached even 1049 pieces per year in Denmark.

For better and comparable data, we have calculated the academic patent
application rate on population in Denmark, too. In Denmark this rate has been the highest
in 2011 on the level of 0,01883%. From this rate we can define that in 2011 in Denmark
18,8 patents, almost 19 patents were registered for every 100 000 people. As we saw on
graph 8, this rate in Denmark is lower than in Sweden (in Sweden more academic patents
were registered than in Sweden). During 20 years the second highest rate was achieved
in 2008 when it was 0,01804%, so 18,0 patents were registered for every 100 000 people
of the population in Denmark.

Also, we studied from which region was the highest quantity of academic patents
registered in total during 20 years. In Denmark 21,52% of the patents were registered
from NUTS 3 region DK012 (Kebenhavns omegn), from Copenhagen surroundings. The
academic patent registration in concentrated on the area around the capital city of
Denmark. Other 20,57% of the academic patents were registered in DKO013
(Nordsjelland) region. In this region are many bigger cities located as, Fredensborg,
Frederikssund, Helsinger and Hillered. It can be interesting for us that from the capital,
from Copenhagen (DK011- Byen Kabenhavn) only 14,82% of the academic patents were
registered.

In Denmark between 1997-2017 we also analyzed the academic patent inventor
share; we were curious if the academic patents are mostly created by one person or a
group of researchers. During this 20 years’ time period 37,41% of the total number of the
patents were invented by only one person, 25,36% of the academic patents were registered
by two people and 15,62% by a group of three people. From these data we can define that
in Denmark more than half of the academic patent have 1 or 2 inventors (62,77%).
Between 1997-2017 only 21,61% of the academic patents had more than 3 creators. The
inventors of academic patents in Denmark are mostly only a small group of people or

individuals (less or 3).
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4.2.3 Austria

Austria is located in Central Europe and from map 1. we know it had the 2"@ most
patent registrations between 1997-2017 from the selected four countries. In Austria the
American Bayh Dole Act patent policy is applicated since 2002.

Graph 10: Austria- Registered Academic Patents
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On graph 10 we see the amount of registered academic patents in Austria between
1997 and 2017. As in the previous country in Denmark even here the red color means the
year when Bayh Dole Act was implicated, in the case of Austria is was in 2002. After the
year of application of the new American patent policy the number of academic patents
were showing a stabile rising trend. In 1997 the quantity of registered academic patents
in Austria was 558, this amount has become three times bigger in 2015, when it has
reached even 1572 pieces/year.

As for other countries, even for Austria we have counted the academic patent
registration rate for population. This rate gives us the opportunity to make comparisons
with higher quality. In Austria this patent registration on population rate has been the
highest in 2015 concretely 0,01807%. This rate means, that on every 100 000 person 18

patents were registered. The second highest result was 0,01728% what was achieved even
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in 2 years, in 2012 and 2014. In these two years 17 academic patent applications were

registered for every 100 000 people.

The most patents were registered from region AT130 (Wien), from the capital
city, concretely 18,16% of the total patent applications. 11,50% of the academic patent
registration has arrived from NUTS region AT342 (Rheintal-Bodenseegebiet), from
western Austria and the 11,81% of the patents from AT312 (Linz-Wels) region.

If we talk about patent inventors, we need to mention that 37,83% of the total
academic patents between 1997-2017 were created by only one person. 24,92% of the
patents had two creators and 16,03% had three. This means, 78,78% of the registered
academic patents were invented by 3 or less people, and in Austria only 21,22% of the
academic patents had more than three creators.

4.2.4 Hungary

As we saw before, in Hungary the act of academic patent registration has never
been and is still not that popular as in other countries of the EU. But this trend can still
change. In this Central-European country, in Hungary the American Bayh Dole Act patent

policy is used since the year 2006.

Graph 11: Registered Academic Patents in Hungary 1997-2017
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Source: Patent Database, OECD, 1997-2017, own elaboration

On this graph we see academic registered patents during 20 years, from 1997 till
2017 in Hungary. During these 20 years we can see a rising trend in the patenting action
of academic institution with smaller decreases. In 1997 in Hungary 61 academic patents
were registered by academic institutions and in 2011 this quantity has raised to 214 (more
than three times rise). With red color we see the year when the new patent policy started
to be applied (2006). Since 2006 the American Bayh Dole Act Theory started to be
applicated, and after this year we can observe arising trend in the number or the academic
patent registration.

We have studied patent application rate on population in the case of Hungary, too.
This rate has been the highest in 2011 (0,00216%). This means, in 2011 in Hungary on
1 000 000 people we can count 21,6 patents. This patent rate was been on the second
highest level in 2010 (0,00186%). However, in 2010 only 18,6 patents were registered
for 1 000 000 people.

The highest registration number was observed in the capital, in Budapest (1476
patents during 20 years). On the second place is HU321- HU333- Hajdu-Bihar region
(with city Debrecen) and on the place, we see Csongrad-Csanad region (with the
academic city Szeged). All, in these mentioned regions are nationally and internationally
important universities located, what can influence the high patent application number,
too. More than half, 67,54% of the academic patents in Hungary were registered from the
capital city, from Budapest, 5,76% was from HU321 region and 4,83% from HU333
NUTS-3 region.

Also, we analyzed the share of the patent inventors in Hungary. In Hungary
between 1997-2017, 22,95% of the listed patents were invented by only one person,
researcher. 20,44% of the academic patents had two inventors (50-50%), and 18,52% of
the patent had three creators. We see the majority of the patents have less or 3 inventors.

During these 20 years, only 38% of the academic patents had more than 3 authors.

To sum up, in the four selected and analyzed countries (Sweden, Denmark,
Austria and Hungary) the academic patent registration has been done differently. Eastern-
Central European country, Hungary is situated on the comparison graph deeply below the

other analyzed countries. The most academic patent counted on national population was
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registered from Sweden, the activity of Austrian and Danish universities was on the same
level.

Three of the selected countries, Denmark (since 2000), Austria (since 2002) and
Hungary (since 2006) are using the American patent policy, the Bayh Dole Act theory.
In the Nordic Sweden the Professor’s Privilege is applicated. Our hypothesis number 1
claims: “The number of patent applications was increasing after applying the theory of
Bayh Dole Act (Ledebur, Buenstorf, Hummel, 2009)”. After our analysis we can define
that this hypothesis n.1. is true in situation ceteris paribus, we do not consider other
influential effects. In all of the three selected and studied countries where Bayh Dole Act
started to be used, after the year of the policy application the patent registration was
increasing, too.

In Sweden, Austria and Hungary the highest number of patent registration has
happened in the region of the capital citied (Stockholm, Wien and Budapest). The case of
Denmark is very interesting, the highest quantity of academic patents was not registered
from the capital city of Denmark, but from region DK012- Copenhagen surroundings. It
can be explained by the municipal policy and its history in Denmark.

Also, we studied and compared inventor share in the selected countries. If we
think about share of inventors of academic patents, in all of the selected countries a
significant part of the academic patents were invented by only one person. In Sweden
between 1997-2017, 33,88% of academic patent were owned by only 1 person, and we
can say that only 19,98% of the patents had more than 3 inventors. In Denmark, 37,41%
had one owner (more than in Sweden) and 21,61% of the academic patent were invented
by more than 3 people. In Austria, 37,83% of the academic patents had only one inventor
and 21,22% was invented by a group of more than three people. Finally, in Hungary
22,95% of academic patents had one creator and 38% was invented by more than 3
people. To sum up, we can define that in Austria was the most academic patent invented
by only one academic person, concretely 37,83%. On the other hand, Hungary was the
country where the highest number of academic patents were invented by more than three

people, even 38%.
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4.3 R&D Expenditure and Academic Patent Registration

R&D expenditure is the percentual rate of money what countries have invested
into research and development from their annual gross domestic product (GDP). In our
work we have analyzed R&D expenditure in countries: Sweden, Denmark, Austria and
Hungary (Graph 2, Graph 3, Graph 5, Graph 7). In the following part we are going to
compare it with the number of patent registration in selected countries. In case this
comparison was more efficient we will compare R&D expenditure with per capita patent
registration rate, so the population number will not change the results (countries with 5
million inhabitants, and countries with 10 million inhabitants).

Graph 12: The connection between R&D expenditure and per capita patent registration
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Graph 12. presents us R&D expenditure rate and per capita patent registration rate
in Sweden. With blue color we see the percentual amount what the Swedish government
as invested into R&D is various years. Red color presents us the percentual rate of per
capita patent registrations. We can see in 2001 the Danish government has invested
almost 4% of its GDP into national R&D. It was in important rise compared to the
previous years (1997,1999), when less than 3,5% of the Swedish GDP was invested into

R&D. After this significant rise in 2001 the number of patent registration started to rise
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too (since 2003). This rise has happened in 2 years delay, it can be explained by long
lasting the patent administrational process. In 2008, we can observe another rise in the
rate of R&D investments. As in the previous even 2 years after 2008, so in 2010 we can
observe a rising trend in per capita academic patent registration rate.

Graph 13: The connection between R&D expenditure and per capita patent registration

rate in Denmark
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In the case of Denmark, we analyze the connection between R&D expenditure and
per capita academic patent registration rate between 1997 and 2015. The R&D
expenditure, so the investment of the Danish government into R&D were increasing year
by year, as well as the academic patent registration rate. In year 2009, in Denmark more
than 3% of the GDP was invested in R&D, in the following years we can observe a rise

in per capita patent registration rate as well.
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Graph 14: The connection between R&D expenditure and per capita patent registration

rate in Austria
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Also, we analyzed central European country Austria, where the R&D expenditure
rate from national GDP was increasing during these analyzed 18 years, and the per capita

patent registration rate shows a stabile rising trend, too.

Graph 15: The connection between R&D expenditure and per capita patent registration

rate in Hungary
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In the case of Hungary, the graph about the connection between R&D expenditure
and per capita registration rate shows changing trend. With red color we can see the per
capita patent registration rate during time period 1997-2015. This curve is rising since
1997 with smaller decreases. In 2011, per capita patent registration rate has reached its
maximum level during 18 years, it has been 0,002%. R&D expenditure of the Hungarian
government from its annual GDP has increasing trend during 18 years. In the case of
Hungary, we can also observe that with the rise of R&D expenditure (for examples, in
2000, 2001, 2002), the per capita academic patent registration rate rises, too.

To sum up, if we compare the four selected countries, we can have a look at Graph
6 and Graph 7 where we see the comparison of R&D expenditure and per capita patent
registration rate in the studied and analyzed countries. In Hungary, per capita patent
registration and lying below the curves of other countries, it means here is the less
academic patent restarted from the 4 countries, and in Sweden the number of application
per capita is the highest. If we think about R&D expenditure from national annual GDP
the rank of investment is the same as the rank for per capita patent registrations. It means,
in Sweden the R&D expenditure rate is the highest, what is followed by Austria and
Denmark (these countries are on the same level), finally they are followed by Hungary.
We can mention Sweden as an exception country, where the R&D expenditure rate is not
rising as in the other three countries, it is presenting stagnation, a constant trend. Sweden
invests the same or less percentual rate of their GDP into R&D every year. With the rise

of R&D nation expenditure of GDP the per capita patent registration rate rises, too.
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4.4 Analysis for the Application of Bayh Dole Act Patent Policy

Difference-in-Differences analysis is a research method with what we can
compare the result and effect of newly applied theory, policy, method etc. With this
quantitative research technique, we compare the situation before and after the new policy.
In our master thesis we are going analyze the American patent policy, the Bayh Dole Act
theory and its implication results in Denmark, Austria and Hungary. We compare the
number of registered patents before the year of application and one year after (we analyze
the year after the implication, not from the year when the new theory was applicated — for
examples: in Denmark the Bayh Dole Act theory is used since 2000, but we study the
result of the new policy only from 2001, because the results of the new theory do not
happen immediately, and we do not know is the theory was implicated in January or
December). We compare countries where the Bayh Dole Act theory was implicated
(Denmark, Austria and Hungary) with a country where the American patent policy is not
used, but the classic Professor’s Privilege (Sweden). We analyzed the selected countries
during 18 years, since 1997 till 2015.

Table 5: Comparing analysis in Hungary, Austria, Denmark and Sweden

Comparision - Per capita

Before 0,1036 %00
_ After 0,1797 %o0
_ Difference 0,0760 %o0
Before 0,8622 %00
_ After 1,5280 %o0
_ Difference 0,6658 %o0
Before 0,9145 %o0
_ After 1,5840 %o0
_ Difference 0,6695 %0
Before 1,5483 %o0
_ After 2,2239 %o0
I Difference 0,6756 %o0
Source: OECD Patent Database, own elaboration
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On table 5, we studied the changing situation in all the selected countries
individually. To sum up, in all the four countries the per capita patent registration rate
was rising during these 18 years. We can state, that after implication of the Bayh Dole
Act theory the number of registered academic patents were increasing. However, in
Sweden this rate increased, too without implication of the American theory. The biggest
percentual difference between pre- and post-data, we could observe in Sweden (without
BDA) and Denmark, in the Scandinavian countries.

We need to emphasize, this comparison cannot be taken, considered as a rule,
what is always true. Since we have analyzed only four countries, moreover only one
country was studied from the group of European countries, where Bayh Dole Act patent
theory is not applicated (Sweden). In our work we did not analyze and study enough
number of countries to make strong and true statements in academic patent registration

sphere.

4.5 Patent Growth Rate and the Bayh Dole Act Policy

We also studied patent growth rate in the selected countries between 1998 and
2015. This rate perfectly shows us the percentual rise or decrease in the patent rise. We
need to mention that for the following analysis and calculation per capita academic patent
registration rate was used, and was compared. We decided to use this rate for more
convenient and real comparison, with this choice we try to avoid unrealistic data created
by the differentiation rise in the population in the selected countries. Furthermore, we
compared the trend of this rate before and after the application of the Bayh Dole Act
patent policy. We will be able to observe on the graph the patent growth rate’s trend

before and after the implication.
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Graph 16: Patent growth rate in Sweden
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Patent growth rate studies were done about the situation of the patent market in
Sweden. Patent growth rate is a comparison of two years, for examples, 1997-1998. In
1998 the per capita patent registration growth rate was showing a rising trend, compared
to 1997, concretely, it has risen by 0,02%. We all know in Sweden Bayh Dole Act patent

policy was not applicated, however on the graph a stabile rise can be seen after 2002.

Graph 17: Patent growth rate in Denmark
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Graph 17 analyses that patent growth rate in Denmark. In Denmark Bayh Dole
Act patent policy is implicated since 2000. Graph 17 shows us that the growth rate for
patent registration per capita was showing a stabile decrease. According to our analyses,
we can say that the implication of a new theory does not have positive effect on academic
patent registration, it did not motivate institutions for rapid rise.

Graph 18: Patent growth rate in Austria
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In Austria we can observe similar results as on the graph of Denmark. With red
color we tagged the year when Bayh Dole Act patent policy started to be used in the
country. After 2000, a negative growth trend can be observed in Austria. In the case of
Austria, according to our studies we can say that Bayh Dole Act was not stimulating
academic institutions positively enough for rising the rate of patent registration per capita.
In 2008 we can observe an important rise. However, unfortunately the big economic crises

in 2008/2009 had a negative effect on the patent growth rate.
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Graph 19: Patent growth rate in Hungary
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Finally, we analyzed Hungarian patent growth rate between 1998 and 2015. In
Hungary Bayh Dole Act was implicated in 2006. After studying the four selected
countries, we can say that according to our patent growth rate analyses that the implication
of Bayh Dole Act patent policy did not have a significant rising effect on the academic
patent registration rate per capita. After the year of the application, we could not observe

an outstanding rising trend on patent growth rate.
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4.6 Academic Patent Registration in Selected Sectors

In the following part we are going work with academic patent registration in
selected sectors. As preciously we wrote, the authors working and analyzing this
problematic, the problematic of academic patenting, can be divided into two groups. The
first group is contained from specialists who claim the number of academic patent
registration has grown with the application of new American patent policy, the Bayh Dole
Act theory (Innovation's Golden Goose, 2002, Perkins J. F., Tierney W.G., 2004,
Zeebroeck N, Pottelsberghe B, Guellec D, 2008). The scientists from the other group in
their publications claim, that the rising number of academic patent registration is not
caused by the application of the new American patent policy, but is caused by other
indicators, as the establishment of new research sectors and by the rapidly rising
development in science and technologies (Geuna, Rossi, 2011, Sapalis and Pottelsberghe,
2003, Lissoni F, Llerena P, McKelvey M, Sanditov B, 2008, Mowery et al, 2001, Sapalis,
Pottelsberghe, 2003, Lissoni F, Llerena P, McKelvey M, Sanditov B, 2008, Mowery et
al. 2001).

We analyzed four selected sectors (A61-Medical or Veterinary Science, Hygiene,
B81- Microstructural Technology, B82- Nanotechnology and HO04- Electric
Communication Technique). These sectors were chosen from Wipo IP Portal according

to the sector analyses of the previously mentioned authors from the second group.
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Graph 20: Academic patent registration in selected sectors- Sweden
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Graph 16. perfectly shows us the rising trend in patent registration number. We
need to mention that purple color represents the quality of academic patents registered in
the sphere of Electric Communication Technique and the lighter blue color shows the
patent registration number in the sector of Medical or Veterinary Science and Hygiene.
Year 2009 shows a rapid reduction, what can be explained by the big economic crisis in
2008/2009. In the case of the country Sweden the activity in Electric Communication
Technique has increased significantly during these 18 years, while in 1997 only 223
patents were registered in this sector, by 2015 it has reached the level of 966 patent

registrations.
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Graph 21: Academic patent registration in selected sectors- Denmark
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Next graph introduces us the academic patent registration number in the selected
sectors in Denmark between 1997 and 2015. With red color we have mentioned the year,
in the case of Denmark- 2000, when Bayh Dole Act patent policy was applicated. As from
the previous part of the thesis we know after the year of the application of the new patent
policy the patent registration number in the academic sphere was increasing, however
many authors in their publications have described that this rise in not caused by the new
theory but by sectoral changes. On the graph 22, we see that these authors were correct,
after 2000 in Denmark the academic patent application in Medical or Veterinary Science
and Hygiene has increased significantly. As in the case of Sweden, the big economics
crisis in 2008 had a negative effect even on the Danish academic patent industry.
However, this crisis, and the its following decrease have passed in 2 years, in 2011 the
academic patent registration number got to its previous, before crisis level again. In
Denmark the sector of Medical or veterinary science and hygiene is more significant for
patent registration than in Sweden, where the sector of Electric communication technique

has played a bigger role.
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Graph 22: Academic patent registration in selected sectors- Austria
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If we speak about sectoral academic patent registration in Austria, we need to
mention the same characteristics, attributes as previously. The patent registration number
in the analyzed sectors was increasing. With red color we tagged the year when the
American patent policy was applicated, in the case of Austria it has happened in 2002.
Since 2002 we can see rising tendency in patent registration numbers. However, the 2008

economic crises had negative effects on the patent registration market of Austria, too.
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Graph 23: Academic patent registration in selected sectors- Hungary
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Finally, we analyze academic patent registrations in Hungary between 1997 and
2015. The red color represents the application year of Bayh Dole Act academic patent
theory, in Hungary it has happened in 2006. If we look at the graph, we see changing
trend, with rises and reduction, but it we compare it with graph 12, where we studied total
academic patent registration is Hungary, we can find similarities. The 2008 economics

crises, has negatively influenced the academic patent registration activities.

Also, we need to mention that we studied and analyzed two more sectors,
concretely Nanotechnology and Microstructural Technology. The following sectors are
not visible on the graphs, since their activity, patent registration number is very low
compared to the other sectors. However, they are important in our studies, since these are
one of those sectors, what were newly created after the millennial, at the beginning of the

21% century, and their popularity, attractiveness is just starting to rise nowadays.
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5 CONCLUSION AND DISCUSSION

In the final part of the master thesis, we would like to sum up the analyzed
information and the newly received facts. We were working with academic patent
theories, policies in the EU. We decided to analyze the two most popular theories, the
Bayh Dole Act theory and the Bayh Dole Act. The Bayh Dole Act patent policy gives the
legal ownership right for the registered intellectual property for the university where the
patent was created and researched. They claim that the university is the institution, who
could ensure the promotion and the action of the knowledge exchange on the highest
level. On the other hand, the act of Professor’s Privilege gives the ownership right to the
person or group of people, who were participating the creation of a special intellectual
property and registering it as a patent.

Also, we analyzed publications of famous and successful economists, publishers,
researchers, who were working with this issue. We have divided them into two groups,
the first group was created of scientists who claimed that the Bayh Dole Act theory effects
and causes rise in the number of academic patents after the year of its implication
(Innovation's Golden Goose, 2002, Perkins J. F., Tierney W.G., 2004, Zeebroeck N,
Pottelsberghe B, Guellec D, 2008). In the other group of publications, we have included
those researchers who said in their publications that the American patent policy (the Bayh
Dole Act) has no effect on the rising patent registration number, and this rise is caused by
the rising number of newly created sectors (IT, Biotechnology) (Geuna, Rossi, 2011,
Sapalis and Pottelsberghe, 2003, Lissoni F, Llerena P, McKelvey M, Sanditov B, 2008,
Mowery et al, 2001, Sapalis, Pottelsberghe, 2003, Lissoni F, Llerena P, McKelvey M,
Sanditov B, 2008, Mowery et al. 2001).

We have defined in the part “Goals of my master thesis” 4 hypotheses, what we
tried to prove in our work.

According to our data the first hypothesis is accepted we can say, it is true, the
number of patent applications was increasing after the application of the theory of Bayh
Dole Act in the selected four countries (Sweden, Denmark, Austria and Hungary)
between 1997 and 2017 in ceteris paribus (we do not consider other influencing factors).

The second hypothesis is also true according to our researches. With the help of
Difference-in-Differences average comparing analysis, patent growth rate studies and

sectorial analyses we got the results, that this rise is not caused by the implication of the
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American patent policy, but it is influenced by other effects, as the creation of new sectors
or the rising trend of activity in patent registration in some sectors (IT, Biotechnology,
etc.)

We cannot claim 100% the inefficiency of the Bayh Dole Act theory according to
our Difference-in-Differences average comparing analyses, since we have studied only
four countries, and only one country which has implicated the Professor’s Privilege. The
small number of studied countries does not ensure and provide the possibility to create
general statements, what could be considered as always true.

The third hypothesis concentrates on the areas, sectors from where these patents
were created or registered from. According to our studies the 3™ hypothesis is also true.
In Sweden, Austria and Hungary the highest number of patent registration has happened
in the region of the capital citied (Stockholm, Wien and Budapest). The case of Denmark
is very interesting, the highest quantity of academic patents was not registered from the
capital city of Denmark, but from region DK012- Copenhagen surroundings. In all the
four studied and analyzed countries the academic patent registration was concentrated in
big cities or in their surroundings.

Finally, the fourth hypothesis concentrates on the patent inventor share, by how
many people was the patent created. We can say that according to our studies, the last,
the fourth hypothesis is correct, too. In Sweden, Austria and Denmark more than 30% of
the total number of academic patents were created by only one person, and in these
countries less than 22% of academic patents had more than 3 creators. On the other hand,
in Hungary this trend was different, only 23% of academic patents had one creator and
on more than 38% of academic patents were working more than three people. In all the
four studied countries more than 60% of the registered academic patents were made and
created by less or equals to three people.

Also, we wanted to compare the Northern and Central-Eastern countries of the
European Union, and their patent activities. We cannot make general statements, that in
the northern countries of the European Union this activity of patent registration was
happening on a higher level in bigger amount, since Austria was on the same level as
Denmark. Only in Hungary we could observe academic patent registration happening on
a lower level compared to the other selected countries and to the EU average. To sum up,
we cannot say generally that in the countries of Central Europe the academic patent
registration is happening on a lower level, it is an individual action, changing individually

by the countries (the case of Austria and Hungary).
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This work can be useful for the creation of policies of countries, regions and
universities. According to our analyses we can show, that the implication of a new patent
policy was not than effective in the European Union than in the USA, also it does not
work equally efficiently in every countries of the EU. Also, according to our studies we
cannot say that the R&D expenditure from the national GDP has to rise annually so it will
ensure the rising academic patent registration number. We saw in our analyses the case
of Sweden, where the R&D expenditure rate was constant, however the academic patent

registration number was increasing year by year.
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6 RESUME

V zavereCnej praci Snazvom: Akademické patenty ako nastroj transferu
poznatkov v EU sme skiimali akademické patenty a ich pouzitie v EU. Praca je zamerana
najmd na univerzitné patenty, na ich funkcie ana ich vyznam pre rozvijajice sa
hospodarstvo krajiny.

Dusevné vlastnictvo st vedomosti, informacie, inovacie vytvorené jednou osobou
alebo skupinou l'udi. Na ochranu tohto majetku pred verejnostou mézu spolocnosti a
univerzity pouzivat r6zne spdsoby registracie patentov, ochrannych znadmok, autorskych
prav alebo obchodnych tajomstiev. Patent je jednou z tychto moznosti, ked’ majitel’ moze
ziskat’ vyluéné pravo na svoje duSevné vlastnictvo a modZe sa rozhodnut’ zdielat’ ho s
inymi spolo¢nostami za ucelom finanénej kompenzacie. Registracia patentu poskytuje
vyluéné pravo na vytvorenie Specidlneho a jedinecného duSevného vlastnictva (IP).
Uspesna ziadost' o IP je zaregistrovana v Patentovom urade. Po tejto registracii sa moze
vlastnik patentu s dokumentom preukazat’ a zabezpecit’ svoje dedic¢stvo. Tento dokument
vytvara silnu ochranu pre novovytvorené informadcie a je platny urcity Cas, pocas ktorého
ich ma prévo pouzivat’ iba ich zakonny vlastnik a rozhodovat’ o ich pouzivateloch. V
pripade viacerych tvorcov patentu rozhoduje vlastnik patentu na zaklade zmluvy so
zmluvnymi stranami, kto ma pravo na jeho aplikéciu a tiez na dobu jeho pouzivania.

Ciel'om zavereénej prace je analyzovat’ vyvoj patentovej aktivity vo vybranych
krajinach. V zaverecnej praci sa predovsetkym zaoberame s dvoma pristupmi, Bayh-Dole
Act a Professor’s Privilidge.

Bayh-Dole Act bol prvy krat publikovany a aplikovany v Spojenych Statoch
americkych. Podl'a danej politiky sa zakonnym majitefom univerzitnych patentov stavaja
univerzity, kde dany produkt, pripadne napad bol vymysleny a poslany na registraciu.
Subjektmi benefitov a vyhod Bayh Dole Act politiky su univerzity. Univerzita dostane
pravo na drzanie patentov a musi zabezpecit' najkvalitnejsiu sluzbu vo manazovani
patentu, jeho reklamu, predaj a promdciu patentov, v prospech krajiny, spolocnosti a tiez
profesora pracujuceho na vyskumnom projekte. Aplikovanie danej politiky moze
motivovat’ univerzity k zvyseniu poc¢tu vyskumov v ramci danej univerzity, navyse aj
prijem univerzit za vedu sa zvysuje, vdaka comu v buducnosti bude univerzita schopna

investovat’ viac penazi do vyskumu a podporovat profesorov ku kvalitnej prace.
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Patentova politika Bayh Dole sa pouziva od roku 2000 v Nemecku, Rakasku, Dansku
atd’.

Medzi Spojenymi $tatmi americkymi a eurdpskymi krajinami je rozdiel. Aj ked’
tento akt v pripade USA fungoval perfektne, pocet akademickych patentov sa vyrazne
zvysil. V Eurépe nefungoval tak rychlo, hovorime tomu ,,Eurépsky paradox* (Lissoni,
LLerena, McKelvey, Sanditov, 2008). Teoreticky by sa mohla politika Bayh-Dole
uplatnitt a transformovat aj pre FEurdépu, pretoze ma kvalitné univerzity a
vysokokvalifikovanych profesorov. V skuto¢nosti to nefungovalo hladko. Eurdpski vedci
a univerzity neboli pripraveni propagovat’ a predavat svoje vedomosti tretim strandm.
Druhym problémom boli manazérske a marketingové funkcie eurdpskych univerzit.
Vedci a univerzity sa sustred’uju viac na vedecku ¢ast’ ako na manazérsku.

Politika Professor’s priviledge je prave opacna teodria, podla jej zakladatel'ov
a aktivistov ma osoba, ktora pracovala na jej vytvoreni pravo na drZanie prava o patente
a jedine td& ma najvyssi podiel z predaja patentu. Podla tejto politiky su profesori
motivovani ku vytvaraniu novych poznatkov, napadov a objektov. Tato klasicka eurdpska
politika definuje, Ze najlepSiu spravu patentov mézu urobit’ ti aktéri, ktori najlepSie
poznaju registrované dusevné vlastnictvo, ti akademicki profesori, ktori sa podielali na
jeho vzniku. Tato patentova politika sa uplatiiuje v Taliansku a Svédsku.

V sucasnosti dostupné vedecké publikacie o akte a vysledkoch sposobenych
aktivnym pouzivanim zakona Bayh Dole Act st rozdelené do dvoch skupin. Publikacie
odbornikov z prvej skupiny tvrdia, ze pocet patentovych registracii suvisi s aplikovanou
patentovou tedriou a politikou vo vybranej krajine. V dosledku toho americky Bayh-Dole
Act vytvara pre svojich pouzivatel'ov dokonalé a idealne prostredie. Okrem toho motivuje
vyskumnych pracovnikov k d’alsim $tudiam a registracii ich patentov, vdaka ¢omu sa
zvySuje pocet registrovanych patentov. (Innovation's Golden Goose, 2002, Perkins J. F.,
Tierney W.G., 2004, Zeebroeck N, Pottelsberghe B, Guellec D, 2008).

Dennik Economist v roku 2002 napisal, ze zakon Bayh Dole je ,,[nepochybne]
najinspirovanej$im legislativnym predpisom, ktory bol v Amerike prijaty za posledné
polstorocie.“ (Zlata hus Innovation, 2002).

Perkins a Tierney tieZ vo svojej praci analyzujl vysledky po uplatneni Bayh Dole
Act a tiez jeho vplyv na tvorbu a registraciu patentov na univerzity: ,,Zakon Bayh — Dole
sposobil, Ze sa vyskumné univerzity v USA zamerali na ¢innosti v oblasti patentov a

licencii.” (Perkins J. F., Tierney W.G., 2004)

77



Zeebroeck N, Pottelsberghe B, Guellec D (2008) st so svojou publikaciou
sucast’'ou prvej skupiny teoretikov, ktori si myslia a hovoria, Ze rastuci pocet patentovych
registracii je pozitivnym vysledkom implikdcie Bayh Dole Act. Vo svojej praci
definovali, ze zakon Bayh Dole ,,dal univerzitam véacsie stimuly na komercializaciu
technolégii (Zeebroeck N, Pottelsberghe B, Guellec D, 2008).

Na rozdiel od tohto pohl'adu si druhd skupina vedcov Si mysli, Ze rozsah
registracie patentu nie je v korelacii s aplikovanou politikou a teoriou vo vybranej krajine.
Co znamena, Ze narast patentovej prihlasky nie je spdsobeny Bayh Dole Act zalozenym
na vlastnictve. Vo svojich studiach hovoria, ze tento rast je spdsobeny roznymi aspektmi,
ako je zakladanie a vytvaranie novych vyskumnych sektorov, ako su IT, biotechnoldgie
atd’. (Geuna, Rossi, 2011, Sapalis a Pottelsberghe, 2003, Lissoni F, Llerena P, McKelvey.
M, Sanditov B, 2008, Mowery et al, 2001).

Geuna a Rossi (2011) vo svojej publikacii tvrdia, ze americky pristup nepasuje
uplne pre vSetky krajiny, preto ich nemozno aplikovat v kazdej krajine s rovnakou
uroviiou efektivnosti. Po roku 2000 sa pocet zaregistrovanych patentov zvySoval vo
véésine krajin Eurdpskej unie. Definovali tri dovody a aspekty, ktoré boli zdrojom tohto
zvySenia. V prvom rade stipal pocet registrovanych patentov kvoli novym aktérom -
univerzitam - Ktoré sa objavili na trhu vyskumu. Univerzity, ktoré uz aktivne registrovali
svoje duSevné vlastnictvo, sa stali aktivnejsSimi vd’aka svojim sklisenostiam a znalostiam
ziskanym v predchadzajacom obdobi. Po druhé, popisali, Ze v krajinach, kde sa systém
prenosu vedomosti vytvaral pomalSie sa v priebehu roku 2000 oneskoril narast registracie
patentov. Dochadzalo k rozvoju infrastruktiry pre tito vymenu dusevného vlastnictva,
ale ked’ze bolo neskoro, vysledok sa dostavil aj neskor a oneskoreny bol aj narast poctu
registrovanych patentov. Podl'a Geuny a Rossiho (2011) tretim dovodom je ,,patenty
vyvinuté univerzitami a vlastnené podnikmi stdle hraju vo vSetkych krajinach
mimoriadne doleziti Glohu. Existuji naznaky toho, ze v niektorych krajinach sa zvysil
pocet patentov vlastnenych univerzitami, a to na ukor patentov vlastnenych jednotlivcami
a podnikmi (av8ak vynaliezavymi univerzitami). Ak sa udaje o akademickom patente
opravia tak, aby zohl'adiovali patenty vyvinuté univerzitami, potom pre niektoré krajiny
s dlhoroc¢nou tradiciou akademického patentovania (napriklad Nemecko) a pre niektoré
vedecké / technologické oblasti, kde je akademicky patent obzvlast dolezity (napriklad
biotechnologia), sme nasli dokazy o vyrovnani alebo poklese celkového poctu Ziadosti o

akademické patenty do polovice 21. storoc¢ia “(Geuna, Rossi, 2011).
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V préci autorov Sapalis a Pottelsbetghe (2003) sa tiez do¢itame, ze ,,prudky nérast
patentovej Cinnosti belgickych univerzit je sposobeny predovsetkym technologickou

revoluciou a zaciatkom éry biotechnologii.“ (Sapalis, Pottelsberghe, 2003 ).

V diplomovej praci skimame nasledujice hypotézy:

1. Pocet patentovych prihlasok vzrastol po uplatneni tedrie zdkona Bayh Dole Act
(Ledebur, Buenstorf, Hummel, 2009)

2. Po uplatneni zdkona Bayh Dole sa pocet patentovych registracii nezvySoval
vd’aka tomuto pristupu, ale tento narast bol spdsobeny vytvorenim a rozvojom novych
sektorov. (Sapalis, Pottelsberghe, 2003, Mowery et al. 2001).

3. Registracia patentu sa sustred’uje na metropolitné oblasti (OECD, 2013)

4. Viacsinu akademickych patentov vymysleli traja vedci.

Prvl hypotézu moézeme prijat, pocet patentovych prihlaSok stiipal po uplatneni
teérie zakona Bayh Dole vo vybranych $tyroch krajinach (Svédsko, Dansko, Rakusko a
Mad’arsko) v rokoch 1997 az 2017 ceteris paribus.

Druhu hypotézu taktiez prijimame. Na zéklade nasej analyzy sme zistili, ze tento
narast nie je sposobeny implikaciou americkej patentovej politiky. Narast mohol byt
ovplyvneny d’al$imi efektmi, ako je vytvaranie novych sektorov alebo stapajuci trend
aktivit v registracii patentov v niektorych odvetviach (IT, biotechnolégie atd’.)

Podrla naSich analyz Difference-in-Differences nemézeme tvrdit, Ze uplatnenie
zakona Bayh Dole Act je 100% neefektivne, pretoze sme Studovali iba $tyri krajiny a iba
jednu krajinu, ktora implikuje Professor’s Privilege. Maly pocet skimanych krajin
nezabezpecduje a neposkytuje moznost’ vytvarat’ vseobecné vyhlasenia.

Tretia hypotéza sa zameriava na oblasti, z ktorych boli tieto patenty vytvorené
alebo v ktorych sa zaregistrovali. Vo Svédsku, Rakisku a Mad’arsku doglo k najviésiemu
podtu patentovych registracii v regione hlavného mesta (Stokholm, Viedeii a Budapest).
Pripad Danska je velmi zaujimavy, najvacsie mnozstvo akademickych patentov nebolo
zaregistrovanych z regionu hlavného mesta Danska, ale z regionu DKO12 - okolie
Kodane.

Nakoniec sa $tvrtd hypotéza zameriava na podiel inventara patentov podla poctu
T'udi, ktori si nechali patent vytvorit. Vo Svédsku, Raktsku a Dansku viac ako 30% z
celkového poctu akademickych patentov vytvoril iba jeden ¢lovek a v tychto krajinach

malo menej ako 22% akademickych patentov viac ako 3 autorov. Na druhej strane, v
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Mad’arsku bol tento trend odlisny, iba 23% akademickych patentov malo jedného tvorcu
a na viac ako 38% akademickych patentov pracovali viaceri ako traja l'udia.

Taktiez sme porovnali severné a stredovychodné krajiny Eurdpskej tunie a ich
patentové aktivity. Nemdzeme vSeobecne potvrdit’, Ze v severnych krajinach Eurdpske;j
unie sa ¢innost’ registracie patentov diala na vyssej trovni a vo va¢Som mnozstve, pretoze
Rakusko bolo na rovnakej urovni ako Déansko. Iba v Mad’arsku sme mohli sledovat’
registraciu akademickych patentov na nizsej urovni v porovnani s ostatnymi vybranymi
krajinami a priemerom EU. Ak to zhrnieme, nemdZzeme vieobecne povedat, Ze v
krajinach strednej Eurdpy sa registracia akademickych patentov deje na nizsej Grovni,
jedna sa o individualnu akciu, ktora sa individualne meni podla krajin (pripad Rakuska a
Mad’arska).

Tiez sme analyzovali a porovnali vydavky na vyskum a vyvoj, mieru registracie
patentov na jedného obyvatela v skimanych a analyzovanych krajinach. V Mad’arsku
registracia patentov na obyvatel’a lezi pod krivkami ostatnych krajin, naopak vo Svédsku
pocet prihlaSok na obyvatel’a je najvyssi. Ak uvazujeme o vydavkoch na vyskum a vyvoj
z rocného HDP, poradie investicii je rovnaké ako poradie registracii patentov na
obyvatel'a. To znamen4, Ze vo Svédsku je najvys$ia miera vydavkov na vyskum a vyvoj.
Nasleduji Rakusko a Dansko (tieto krajiny st na rovnakej trovni), na konci tychto
rebri¢kov sa umiestnilo Mad’arsko. Mézeme spomentit’ Svédsko ako vynimoénu krajinu,
kde miera vydavkov na vyskum a vyvoj nerastie, na rozdiel od ostatnych troch krajin,
predstavuje stagnaciu, neustaly trend. Svédsko kazdy rok investuje do vyskumu a vyvoja
rovnaku alebo mensiu percentudlnu mieru svojho HDP.

Tato praca moze byt uzitona pri tvorbe politik krajin, regionov a univerzit.
Pomocou nasich analyz sme mohli ukazat, Ze implementacia novej patentovej politiky
nebola v Eurépskej tinii efektivna a nefunguje rovnako efektivne ani v ramci krajin EU.
Taktiez vytvara d’alSie administrativne naklady pre krajinu. Tiez nemoZeme povedat’, ze
vydavky na vyskum a vyvoj z narodného HDP musia kazdoro¢ne rast’, aby zabezpecili
stupajiici pocet registracii akademického patentu. Videli sme pripad Svédska, kde miera
vydavkov na vyskum a vyvoj bola konStantnd, avSak pocet registracii akademickych

patentov sa z roka na rok zvySoval.
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