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Abstract: The purpose of this paper is to explore the TT between university-industry from a Brazilian perspective, with special reference on the
university Intellectual Property — IP and TT legal instruments. The methodology was designed on a quantitative approach aiming to provide a
better understanding of the problem. Secondary data collection was performed through documentary analysis that aims to identify and quantify
the variables related to patents, licensing and TT agreements. Later, data are grouped, classified and treated, which allowed inference and interpre-
tation. The results show that the T'T between university-industry is in an embryonic stage in Brazil, even if occurred a considerable increase of IP
required over the last few years. In this context, it is possible to affirm that the academic research outcomes are not being absorbed in an effective

way by the industries, and, as a consequence, just an insignificant percentage of the patents go to the market.
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1. Introduction

The role of university has become very dynamic and challenging in
the last three decades, considering that the university is expected
to assume a more active role in the regional and national economic
development (Piirainen, Andersen, & Andersen, 2016). This neces-
sary change and new alignment with environmental and economic
demands of society occurred mainly in reason of the knowledge has
become the most significant source of innovation (Anatan, 2015; Pau-
sits, 2015).

This slow but continuous process of changing has created a new mis-
sion for universities in addition to traditional teaching, research and
extension activities (Ranga & Etzkowitz, 2013). This third-mission
refers to all activities related to the generation, use, application and
exploration of the academic research outcomes aiming to benefit the
society, through the application of scientific principles to solve practi-
cal problems (Molas-Gallart & Castro-Martinez, 2007; Wahab, Rose,
& Wati, 2012).

Etzkowitz (1998) and Siegel, Veugelers, and Wright (2007) mentio-
ned that the third-mission activities might also be called Technology
Transfer - T'T, with focus on a dimension of interaction and commer-
cial exploration of academic research outcomes. It is also an oppor-
tunity to continue the opening of the universities through exchanges
with the outside of the scientific system to find real answers to social
issues (Pausits, 2015).

Shane and Venkataraman (2007) point that there is a strong link
between academic research outcomes, innovation industries and so-
cial benefits. Despite of it, this relationship is not a linear process.
It has interference from the historical development of countries and
regions, as well as a number of industry and firm-specific factors (Ra-
mirez, Love & Vahter, 2013).

Current researches (Phan & Siegel, 2006; Clarysse, Tartari, & Salter,
2011; Perkmann et al., 2015) have shown that TT between university-
industry can generate innumerous benefits to society by promoting
industrial competitive advancement and consequently improves re-
gional economic development. In addition to generating this benefits,
Markman, Gianiodis, Phan, and Balkin (2005) argue that the TT is
actively used in many universities to maximize rents and generate a
large amounts of profits, as well as build relations with external stake-
holders (Link, Siegel, & Bozeman, 2007).

Nevertheless, the TT process is only successful if the new technology
is used by society (Fontana, Geuna, & Matt, 2006). In other words, it
is when new ideas are raised from academic research outcomes be-
coming a concrete product ready to go to the market (Shane, 2002;
Warren, Kitagawa, & Eatough, 2010).

In this context, there is a growing international attention to the importance of
innovation generated by university-industry relationships (Siegel et al., 2007).
Consequently, governments in many developed and developing coun-
tries are encouraging universities to improve innovation activities through
policies designed to promote and maintain university-industry interac-
tion. It is the goal of improving the capacity to generate and transfer new te-
chnologies based on knowledge and skills of these organizations (Wahab
etal,, 2012; Ranga & Etzkowitz, 2013). Despite these efforts, TT proces-
ses are in the early stages in a number of developing countries, especially
compared to other countries such as the UK and the USA (GII, 2015).

The purpose of this paper is to explore the TT between university-
industry from a Brazilian perspective, with special reference on the
university Intellectual Property — IP and TT legal instruments. The
core argument is that universities produce several patents and other
IP assets but do not license or use other legal instrument for com-
mercialization to industries, on which it is evident that the process in
Brazil is still embryonic.
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Despite growing interest in university-industry interaction to explain
and to justify the process of the TT processes, there are insufficient
theoretical and empirical evidence on the commercialization of re-
search and technology across the organizations (Markman et al.,
2005; Link et al. 2007; Mowery & Ziedonis, 2015; Anatan, 2015), with
many unsolved managerial and policy issues (Phan & Siegel, 2006).

Several studies have been focused on patents (Geuna & Nesta, 2006;
Crespi, Deste, Fontana, & Geuna, 2011; Walter, 2016; Verhoeven,
Bakker & Veugelers, 2016) and license (Thursby, Jensen, & Thursby,
2001; Kim & Vonortas, 2006; Macho-Stadler, Perez-Castrillo & Veu-
gelers, 2007; Mowery & Ziedonis, 2015), unfortunately there is a li-
mited number of researches available that analyses the relationships
between patents-license on commercialization process of university-
industry, specally in Brazil.

The methodology of this paper was designed on a quantitative ap-
proach aiming to provide a better understanding of the problem. In
order to build a theoretical framework consistent with the theme, the
bibliographic review was directed to the main international databases
for subsequent tabulation through analytical and interpretative rea-
ding. Secondary data collection was performed through documen-
tary analysis that aims to identify and quantify the variables related
to patents, licensing and TT agreements. These data were obtained
foremost in documents from the Intellectual Property Policy of the
Scientific and Technological Institutions Forms of Brazil - FORMICT,
Ministry of Science, Technology and Innovation Reports - MCTI,
Global Innovation Index Results - GIT and World Intellectual Proper-
ty Organization Reports - WIPO. Later, data are grouped, classified
and treated, which allowed inference and interpretation.

This paper is organized in the follow way: Section 2 presents a discus-
sion of the literature review of Technology Transfer. The section 3 and
4 are focused on the University-Industry Technology Transfer and
Technology Transfer Commercialization framework. Furthermore,
the section 5 refers to the imminence of patents to go to the market.
The section 6 is presented and explains the highlights of the IP and
TT in a Brazilian Perspective. Section 7 presents the conclusions with
limitations of research and directions for further researches.

2. Technology Transfer

The Roman Empire at the height of territorial expansions has already
developed TT with the conquered countries, not only in matters of
military infrastructure, essentially for logistics achievements, but also
in fields such as agriculture, medicine, arts and philosophy (Holt,
1990; Greene, 1994). Many years have passed, it is only in the early 80s
anumber of policy initiatives and incentive programs were created in
the United States and major European countries, focused on research,
technologies and mechanisms to improve the TT (Bozeman, 2000).

TT is not just a transmission of knowledge from one country to
another, it is a transfer process of any type of scientific findings
from one organization to another addressed to expand the innova-
tion capacity (Chapple, Lockett, Siegel, & Wright, 2005; Audretsch,
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Lehmann, & Wright, 2014). However, TT is not just a movement or
delivery innovation, it is a dynamic, complicated and a transdiscipli-
nary process whose success owes to factors coming from other sou-
rces (Jafari, Akhavan, & Rafiei, 2014). Besant and Rush (1993) elu-
cidated that it involves any type of activities and processes through
the incorporated products, processes or knowledge which are passed
from one user to another.

Bukala (2008) and Gervais, Marion, Dagenais, Chiocchio, and Houl-
fort (2016) argue that the T'T is a combination of activities that requi-
res multidimensional approach and interaction instruments between
two or more organizations during a knowledge or technical produ-
cing process to create a new product or service. Cruz and Bezerra
(2017) add that the T'T must be understood as the process of dissemi-
nation and exchange of information, matching technology with needs
and creative version of items with new applications.

The dynamic nature of TT has contributed to the appearance of
many definitions and conceptions (Anatan, 2015). Nevertheless, the
conceptualization of TT refers to use, mobilization, application, ex-
change, development and management related to a product, servi-
ce, technology and knowledge. (Reddy & Zhao, 1990; Etzkowitz &
Leydesdorff, 1998; 1999; Chapple et al., 2005; Phan & Siegel, 2006;
Ranga & Etzkowitz, 2013; Audretsch et al., 2014).

The extent of the definition demonstrates the complexity and diversity
of TT fieldwork. It resultes from dynamic elements in cross-institutio-
nal activities and relationships between individuals and organizations
that may have different points of view about the value and potential
use of technology, creating distinct interfaces very often chaotic and
disorderly (Etzkowitz & Leydesdorff, 1998; Bozeman, 2000).

In fact, the TT processes are nonstop reshaping in an endless transi-
tion with four interfaces possibilities between organizations, which
involves: industry-industry, university-industry, government-gover-
nment and university-government. However, the relation between
university-industry is generally the major player in the innovation
process, producing an important relationship between science and
technology (Etzkowitz, & Leydesdorff, 2000; Dooley & Kirk, 2007;
Schaeffer, Dullius, Maldonado, & Zawislak, 2015).

Nevertheless, one of the best ways to promote the innovation cou-
ntry capacity is through university-industry interactions, where the
university carries out the TT from academic research outcomes to
industries that previously were unaware of them, to put into opera-
tion new products or processes of transformation, or manufacturing
(OECD, 2007).

3. University-Industry Technology Transfer

For a long period, universities and industries have been focused on
their own traditional functions, closed in their bubbles and in their
strongly defended boundaries (Etzkowitz, 1998). However, both
(university-industry) recognized the mutual benefit that can be gai-
ned through collaboration on discovery research in the innovation
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process to confront the high complex and turbulent environments
that occurred in the last two decades (Dooley & Kirk, 2007; Gunsel,
2015).

According to Audretsch et al., (2014), university-industry relationships
are essential to create new connections between science and techno-
logy. Nowadays academic research and industrial innovation become
increasingly important in countries and regions at various stages of
economic development (Schaeffer et al., 2015; Ramirez et al., 2013)

Schaefer et al. (2015) add that the University Industry Technology
Transfer — UITT is a fundamental activity for the application of scienti-
fic knowledge in the production sector, which stimulates and influences
the innovation processes in both organizations. As a result, Geuna and
Muscio (2009) point that many universities are trying to promote UITT
with new mechanisms to be successful in the third mission activities.

In today’s world there are several formal UITT mechanisms, which in-
clude, but it is not limited to: collaborative research, joint ventures re-
search, technology consulting, strategic alliances, licensing and acqui-
sition, spin-off companies and incubators (Markman et al., 2005; Link
et al., 2007, Muscio, Quaglione, & Vallanti, 2014; Ranga et al., 2016).

On the other hand, the informal TT includes, but it is not limited
to: meetings, conferences, communication processes, publications,
reports, undergraduate courses at university, consulting, recruiting
former graduate students, PhD supervision and ad hoc advice (Hertz-
feld et al., 2006; Phan & Siegel., 2006; Geuna & Muscio., 2009; Bodas-
Freitas, Geuna, & Rossi, 2011; Bollin & Ericksonn, 2016).

For university-industry establish and sustain collaboration, they must
gain mutual benefit from these interactions (Dooley & Kirk, 2007),
however until 80s the knowledge or even physical product develo-
ped at universities were mostly informally transferred in an one-way
course to industries that were benefited with the gains from this new
technology, with nothing addressed to the universities (Markman et
al., 2005; Perkmann et al., 2013). Even though it has been almost 40
years, this unfortunate situation still exists today in many developing
countries according to international statistics (GII, 2015).

In this context, Bodas-Freitas et al. (2011) argued that the UITT pro-
cess must be formal, supported by legal instruments signed between
the parties, respecting the division of work and the rules for joint
decisions and actions. Thereby providing safeguard of university’s IP,
such as a patent or any other protected asset, is a disposition to allow
some kind of exploration from industries partners with mutual bene-
fit (Thursby et al., 2001; Link et al., 2007).

Bodas-freitas et al. (2011) research has shown that the diversity of the
industrial sectors and the geographical proximity between university-
industry provides a formal UITT with interconnections and interde-
pendent process (Perkmann et al., 2013) able to produce innumerous
benefits to society by promoting the advancement of the industrial
competitivity and consequently improving of the national and regio-
nal economic growth.
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Beyond the advance in the competitivity and the economic develop-
ment, the UITT allows researchers to conduct a better basic research
and it gives them a different perspective, which can sometimes be
the inspiration for innovative researches (Geuna & Muscio, 2009). In
fact, the interaction between university-industry does not only mean
transferring knowledge from producer to buyer, it works in both di-
rections.

Briefly, this multi-stage process includes: research, disclosure, paten-
ting, licensing and commercial use (Link et al., 2007). Although all
these steps are important, to be successful in UITT the commerciali-
zation stage must be done in a way that the academic research outco-
mes could go to the market.

4. Technology Transfer Commercialization

The term “transfer” added to “technology” usually results in a process
of “selling” such technology (Zhao & Reisman, 1992). For this reason,
the term Technology Transfer Commercialization - TTC is found in
several studies (Siegel, Waldman, Atwater & Link., 2003; Siegel et al.,
2007; Chapple et al., 2005; Markmann et al., 2005; Perkmann, 2013;
Geisler & Turchetti, 2015; Mattila & Lehtimaki, 2016).

According to Geisler and Turchetti (2015), the goals of TTC is to ge-
nerate a process where academic research outcomes play a useful role
in society, through the introduction of a new idea, a technological
solution, a product, a service, a procedure, a policy, an organizational
form or a firm to the market (Link et al., 2007; Mattila & Lehtimaki,
2016).

In the last two decades, the TTC activities have become increasingly
important on the role of universities, particularly in the setting of a
direct source of funds derived from TTC transactions and as a means
of acquiring visibility and legitimacy in the research field (Bodas-Fre-
itas et al., 2011; Pausits, 2015; Piirainen et al., 2016) with the objective
to obtain financial benefits (Perkmann et al., 2013).

Phan and Siegel (2006) argue that TTC can potentially result in finan-
cial benefits for the universities. It happens mainly when the univer-
sities are interested in maximizing their social return on public inves-
tment in research and in the effort to improve their self-sustenance
(Gervais et al., 2016), creating revenue, which is typically reinvested
in academic research (Chapple et al., 2005).

To support commercialization activities, many universities have es-
tablished the Technology Transfer Offices - TTOs, Science Parks and
Incubators to create supportive internal rules and procedures for
exploration of academic research outcomes and resources (Siegel et
al,, 2003; Clarysse et al., 2011). This infrastructure is significant not
only for an inclusion of a marketing support, but also for its ability to
enhance the commercialization of academic knowledge (Etzkowitz,
2003; Perkamnn et al., 2013).

Once the patent has been granted, the TTO must carry out four ac-
tivities in order to succeed the commercialization of the technology.

Journal of Technology Management & Innovation © Universidad Alberto Hurtado, Facultad de Economia y Negocios. 26



The first activity involves the measuring of operational and economic
viability of this patent. The second is the mapping of industries or
entrepreneurs, identifying potential stakeholders with financial sup-
port conditions. The third activity is the conducting of the negotia-
tion meetings with the selected industries for define the agreements
of licensing or other protected IP. In the fourth and final phase, the
technology is converted into a commercialized product (Siegel et al.,
2003; Markman et al., 2005).

Consequently, commercialization is related to all university activities
that are involved in achieving a new technology or any finding re-
sulting from academic campus and the attempt to incorporate these
results into the market (Geuna & Muscio, 2009). The key of UITT is
to make their findings marketable (Audretsch et al., 2014), neverthe-
less, universities, industries and other players cannot succeed without
boundary-spanning activities in the organizations involved (Taheri &
Geenhuizen, 2016).

Unfortunately, managing the TTC process is a serious challenge. It
can be painful and difficult to achieve (Wright, Birley & Mosey, 2004;
Ambos, Mékeld, Birkinshaw, & d’Este, 2008). It may become a chao-
tic and disorderly process involving groups and individuals who may
hold different views about the value and potential use of the techno-
logy (Bozeman, 2000). This unsuccessful situation occurs because of
the mix of factors that adversely affect the process, which include, but
are not limited to: public policy, commercial network, financial in-
centives, involvement, bureaucracy and culture are factors that inter-
fere in the TTC process (Siegel et al. 2003, Geisler & Turchetti, 2015).

Despite evidence of some improvement in the commercialization
process in the last years (Perkmann et al., 2013; Geisler & Turchetti,
2015; Mattila & Lehtimaki, 2016), there is still an enormous gap bet-
ween universities and industries to ensure that patents become licen-
sed, and posteriorly a product in the market.

5. Patents go to the market

Until nowadays, the universities are still called “ivory tower”, a meta-
phor of isolation from market or government influence that refers to
the academic impenetrable boundaries (Thursby et al., 2001; Taheri &
Geenhuizen, 2016). In this context, conducting boundary-spanning
between university-industry may be the most difficult challenge in
the UITT (Wright et al., 2004; Perkmann & Schildt, 2015).

Consequently, it is also important to note that analyze and understand
the process of technology transfer from universities into marketable
ideas became one of the most important topics in academic research
(Audretsch et al., 2014). Bozeman (2000) argue that the definition of
UITT sometimes create conflicts due to different references involved.
However, one thing is certain: it will succeed when the technology is
introduced into the market with a purpose for further use and com-
mercialization (AUTM, 2002; Geuna & Muscio, 2009).

In this context, patents assume a protagonist role in the transfor-
mation of knowledge and technology into marketable products
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(Etzkowitz, 1998). Then license has become the most popular mecha-
nism of universities commercialization (Muscio et al., 2014). In addi-
tion, Phan and Siegel (2006) argue that UITT can potentially result in
financial gains for the university and job creation in the local region.
According to Perkmann et al. (2013), in the past many universities
have passively licensed their technologies, nowadays most have acti-
vely created ways for commercialization mechanism. This is the rea-
son why in the last decades, numerous countries promoted policies,
programs and institutional structures, which gave to the universities
the right to retain title and license inventions (Thurbsy et al., 2001;
Ranga et al., 2016).

To improve competitive advantage in the fast-changing global econo-
mic environment (Burhanuddin, Arif, Azizah, & Prabuwono, 2009),
industries are forcing the innovation processes to become more open
and distributed, considering the growing importance of scientific
knowledge in technological change and their role in economic deve-
lopment (Ramirez et al., 2013). The result has been the reshapes of the
Research and Development (R&D) industries and the universities
goals towards a TT that require new institutional arrangements and
alignments (Etzkowitz & Leydesdorft, 1999; Siegel et al., 2003). Ne-
vertheless, Kim and Vonortas (2006) argue that there is an extensive
evidence of the increasing use of licensing agreements in the industries.

Even though the UITT looks like an easy process, many attempts have
been unsuccessful. Previous studies (Wright et al., 2004; Bekker &
Bodas-Freitas, 2008; Bozemann, 2000; Crespi et al., 2007; Gervais et
al., 2016; Markman et al., 2008; Perkmann et al., 2013; Wallin et al,,
2014) demonstrated that some technologies have difficults to achieve
the market.

Furthermore, Muscio et al. (2014) consider that there is a gap in the
connection between university and nonacademic institutions, be-
cause some researches have no impact in the local economic deve-
lopment and in the industry competitive advantage (Anatan, 2015;
Guan, Mok, Yam, Chin & Pun, 2006). As a result, to be effective in
the third mission, the universities need to improve their technology
transfer process to create a positive impact in the society and a com-
petitive advantage in the industries.

6. Brazilian Perspective

Economically, Brazil is considered one of the major developing cou-
ntries with enormous potential for industrial development, domestic
demand and innovation capacity. However, it is essential to impro-
ve the country’s innovation and technological fieldwork through the
modernization of infrastructure, consolidation of investment funds,
attraction and retention of human resources and promotion of tech-
nological innovation at universities and industries (MCTI, 2016).

Brazil is considered a continental country divided in five regions:
north, northeast, center-west, south and southeast, having a total of
200 million inhabitants living in an enormous economic-regional
inequality with a cultural diversity between the regions mentioned
above (IBGE, 2016). Since the sugarcane cycle in the seventeenth
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century, passing through the mining and coffee economies in the ni-
neteenth and the process of industrialization in the 20th century, the
five regions of Brazil have always presented different levels of econo-
mic development, with a concentration of production and income in
the Southeast region (Casali, Silva & Carvalho, 2010).

The Brazilian diversity among the regions is not just a reflection of econo-
mic development inequality, but it is also related with the development of
education, technical training and university infrastructure. Brazil has 195
universities, mostly in the Southeast region with 78 universities, followed
by the south with 47, the northeast with 39, the north with 17 and the
center-west with 14 (IBGE, 2016). Despite of that, just 18 universities in
Brazil have an international level according to the 1.000 best universities
world ranking Center for World University Rankings (CWUR, 2017).

In this context, it can be noticed that regional development has a di-
rect influence on the educational level in Brazil and on the develo-
pment of universities, which explains the fact that Brazil has some
universities that are so developed and others with a high disability
index. It reflects directly on the innovation and technology transfer
rates discussed in this article.

In order to maximize the innovation capacity in Brazil, the Innovation Law
was created in 2004, establishing among others features, the reinforcement
of the Research Institutions — Rls, composed mostly of universities, tech-
nological institutions, research centers and technological parks. To better
understand this innovation progress, the Ministry of Science, Technology
and Innovation - MCTT has published annual reports, called FORMICT.

The 2007, 2008 and 2009 reports presented a superficial analysis of
the national panorama, with a punctual and disordered IP and TT
data. Despite 2010 FORMICT reports began to be published with a
large range of data, the data are still statics nowadays. As a result, this
article is mainly focused on the classification, grouping and treatment
of the data from 2010 to 2014 editions of the report, with the purpose
of making inferences and more qualified interpretations, as presented
below. There is no data available referring to 2015 and 2016 editions
at the time of the production of this article.
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In 2010, there were 164 Rls identified, increasing to 176, 193, 261 and
264 between the years 2011 and 2014. In this period, there was a 62%
increase due to the democratization and expansion of higher educa-
tion policies implemented in Brazil, in response to the low number of
graduate students in the country as well as the centralization of uni-
versities located mostly in regions with higher GDP (Cruz & Santos,
2017). It should be noted that most of the universities are public, fede-
ral level and located in the Southeast, Northeast, South, Center-West
and North regions, respectively. This differentiation between these
regions shows that the most developed regions with higher concen-
tration of income can have better expressive numbers of T'T, besides
that the universities located in these regions have more experience
considering that they were created it has been a long time and they
also have access to resources, concentration of industries and univer-
sities and infrastructure. The Southeast region, the most economi-
cally developed region, concentrates 70% of the costs of developing
technologies carried out by Brazilian industries (Casali et al., 2010).

However, there was also a superior involvement by some RIs with the
innovation field, outstanding the implementation of the Innovation
Law which aims to stimulate technological innovation and R&D acti-
vities through financial incentives for projects of scientific and tech-
nological research carried out with partnerships between university
and industry in Brazil (MCTI, 2016).

The implementation of TTOs in RIs also showed a growth. In 2010,
57% of the RIs had a TTO implemented, followed by 66%, 73%, 64%
and 68% in the subsequent years. The findings between 2010 and
2014 have a modest growth, equivalent to 11% in 5 years.

Nevertheless, the Innovation Law establishes that all public RIs have
their own TTO or are associated with other institutions with the pur-
pose of promoting the IP and TT fields (Brazil, 2016). This modest
growth rate probably occurs due to the discontinuation of financial
support funds for scientific research, the lack of technical training
and the inadequate way of human resources contracting to manage
TTOs, since the most universities in Brazil are public (Torkomian,
2009).

Table 1. Brazilian RI Evolution

VARIABLES 2010 2011 2012 2013 2014
RI researched 164 176 193 261 264
RI with TTO 57% 66% 73% 64% 68%
TTO with filed patents or other IP requests 61% 65% 69% 56% 61%
Filed 1078 1595 1769 1901 2163
Patents and other IP
Granted 169 208 207 271 350
Brazil 90,9% 91,7% 90,3% 91,7% 93,7%
Filed patents and other ; :
i Foreign countries 6,8% 8,0% 8,4% 8,0% 6,1%
IP requests by applicant country
Brazil + Foreign countries 2,3% 0,3% 1,3% 0,3% 0,2%
Brazil 85,8% 90,9% 80,2% 90,8% 92,6%
Granted patents and other - -
. Foreign countries 13,0%  8,2% 19,8% 8,9% 71,0%
IP by applicant country
Brazil + Foreign countries 1,2% 1,0% 0,0% 0,4% 0,3%
RI with TT agreements/contracts 22% 25% 23% 17% 18%

RI=Research Institutions. TTO= Technology Transfer Office. IP= Intellectual Property. TT=Transfer Technology
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In this context, in 2010 there were 61% RIs with patents filed or other
IP requests, reaching 65% in 2011, 69% in 2012, 56% in 2013 and
61% in the year 2014. The findings have a little rate fluctuations over
the years with a zero increase between 2010 and 2014. The number
of RIs with patents filed or other IP requests is very low and stag-
nant over the 5 years. Outstanding the excess of bureaucracy, difficult
alignments among the Brazilian legislations, inexpressive integration
between institutions and researchers, and a low funding in R&D from
industries (Fujino & Stal, 2007). Mazzucato (2016) considers that de-
mand for knowledge produced by university-industries partnerships
is very low in Brazil.

In 2010, Brazil had 1078 patent applications or other IP requests, in-
creasing to 1595, 1769, 1901 and 2163 in the following years. There
has been a significant growth in the number of requests between 2010
and 2014, reaching more than 100% in 5 years. It is maybe a reflex
of the government programs established to support and strengthen
the TTOs by expanding the universities physical structure, improving
the quality technical support and in the consolidation of the IP pro-
tection culture in Brazil (MCTI, 2016). In this context, Mazzucato
(2016) believe that the Brazilian scientific research field has improved
substantially in recent decades.

However, when comparing the filed and granted patent or other IP,
the findings present an inexpressive number of granted, with an ave-
rage of 13% along the years, in which only 169 were granted in 2010,
208 in 2011, 207 in 2012, 271 in 2013 and 350 in 2014.This very low
rate is probably linked to the INPI’s (National Institute of IP) delay in
granting a patent application in Brazil, which currently takes 12 years
on average, or even the failure to analyze the patent application by the
TTOs when examining the patentability requirements (Torkomian,
2009).

Most of the applications, 90.9%, 91.7%, 90.3%, 91.7% and 93.7%, res-
pectively between 2010 and 2014 were made in Brazil. Applications
in foreign countries are still very low with 6.8%, 8.0%, 8.4%, 8.0% and
6.1%, over the years. The patent or other IP filed in Brazil along with
foreign countries has a decrease over the 5 years, representing 2.3%
in 2010, 0.3% in 2011, 1.3% in 2012, 0.3% in 2013 and 0.2% in 2014.
Consequently, the patent granted are mostly in Brazil, with 85.8% in
2010, followed by 90.9%, 80.2%, 90.8%, 92.6% in the following years,
presenting an average of 80% between the years 2010 to 2014. The
protection granted in foreign countries is median, with 13.0% in
2010, followed by 8.2%, 19.2%, 8, 9% and 7.1% in 2014. The protec-
tion granted in Brazil along with foreign countries are inexistent, with
1.2%, 1.0%, 0.0%, 0.4%, 0.3%, respectively, representing 0.5% between
2010 and 2014.

This situation may be explained by the low quality of the TTOs hu-
man resources, the lack of interest from researchers to protect their
inventions abroad, the excess of bureaucracy in Brazilian legislation,
the high cost of filing an international patent application and the low
investment of innovation industries in foreign countries. This statistic
reflex the low internationalization of Brazilian universities and indus-
tries, which directly affects Brazil’s ranking global innovation index
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(Torkomian, 2009; Fujino & Stal, 2007; Kenny & Mowery, 2014).

The findings have a very low number of RIs with TT agreement, with
22% in 2010, 25%, 23%, 17% and 18% in the following years, repre-
senting 21% among 2010 to 2014. This is a reflex of the inexpressive
patents granted to universities and a weak partnership between uni-
versity-industry despite the increasing number of TTOs implemen-
ted and patents filed over the 5 years.

The number of TT agreements between university-industry is very
shy, which only 18% of RI had some of it in 2014. It shows that the T'T
processes is in embryonic stage in Brazil, considering that the inno-
vation culture in many universities and industries around the country
still need to be established. Fujino and Stal (2007) add that the TTOs
in Brazil have not yet achieved a level of autonomy and infrastructure
adequate to the operation of a licensing policy.

According to the Brazilian legislation, there are several TT legal ins-
truments for universities that allows the industries to explore or use
their patents or other IP assets, that include but it is not limited to:
licensing agreement, R&D partnership agreement, know-how and te-
chnical assistance contract, share agreement of equipment, laborato-
ries, materials and other facilities, non-disclosure agreement, co-ow-
nership contract and biological material transfer (MCTI, 2016). The
statistics of Brazilian TT legal instruments were published in 2011 for
the first time by MCTI. Before that there is no official data available.
The most common TT legal instrument is the licensing agreement,
representing 77.3% in 2011, followed by 76.1%, 64.1% and 63.6%,
respectively. There was a decrease over the 4 years associated by the
previously issues discussed in the article.

Table 2. TT Legal Instruments between Brazilian University-Industry

TT LEGAL INSTRUMENTS BET-
WEEN UNIVERSITY-INDUSTRY 201 2012 2013 2014

Licensing agreement 77,3%  76,1% 64,1%  63,6%

R&D partnership agreement 7,0% 10,4%  7,5% 17,5%

Know-how and technical assistance
2,2% 0,9% 9,0% 8,9%
contract

Share agreement of equipment, labo-
_ i CUUO15%  23%  03%  1,3%
ratories, materials and others facilities

Non-disclosure agreement 0,0% 0,0%  3,6%  4,4%
Co-ownership contract 4,4% 3,6%  4,5% 3,4%
Biological material transfer 4,7% 2% 03%  0,4%
Other agreements/contracts 2,7% 55%  10,8%  0,5%

The R&D partnership agreement is another type of TT legal instru-
ment very similar to the licensing agreement, but in this case, there
is a participation of a public institution in the TT process (Pimentel,
2010). The findings present 7.0% in 2011 with an increase to 10.4%,
7.5% and 17.5% in the following years. It shows a little progress in the
relationship between private and public institutions in Brazil.
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The Know-how contracts are another kind of TT legal instrument
that aim to obtain knowledge and techniques not protected by pro-
perty rights, destined to the production of industrial goods and ser-
vices (INPI, 2016). The rate of know-how, technical assistance and
other services contracts are low, with a 2.2% in 2011, followed by 0.9%
in 2012, 9.0% in 2013 and 8.9% in 2014. Despite the little growth over
the years, there are a few contracts for know-how, technical assistance
and other services, especially when compared to developed countries.

Share agreement of equipment, laboratories, materials and other faci-
lities are another type of TT legal instrument that allowed industries
to use RIs laboratories and equipment in a joint innovation process
(Pimentel, 2010). The findings are quite inexpressive, with 1.5%,
2.3%, 0.3% and 1.3% over the years. In 2013, there is a larger drop
related to the low number of research project performed between
university-industry.

Non-disclosure agreements provide an obligation to not disclose
scientific or technological data, information or knowledge, restricting
the access to this information only to people expressly authorized by
the parts of the project execution, on which the terms are fixed by
several clauses (Pimentel, 2010). There are no findings in 2011 and
2012, registering only 3.6% in 2013 and 4.4% in 2014. It showss the
low concern of TTO researchers and officials about the importance
of signing a confidentiality agreement aiming to protect information
from UITT partnerships against undue disclosure to other organiza-
tions.

Co-ownership agreements are a TT instrument that establish the or-
ganization activities involved and how they will share the commercial
results (Pimentel, 2010). The findings have a fairly low rate, represen-
ting 4.4%, 3.6%, 4.5% and 3.4% between 2011 and 2014, respectively.
In addition, there was no growth over the years, with a decrease in
2012 with 3.6 and in 2014 with 3.4%. This fact can be related to the
low index of licensing contracts, to the innovation policy of some uni-
versities that do not allow co-ownership, to the low number of pro-
jects of R&D developed in partnership between university-industry.

The contracts for the transfer of biological material are a TT legal
instrument to formalize the exchange of biological genetic heritage
carried out between Rls based in Brazil and overseas, according to
the Convention on Biological Diversity (CBD). It regulates the na-
tional sovereignty over biodiversity, the prior informed consent, and
the benefit sharing, stemming from the use of genetic heritage (Cruz
& Menuchi, 2007). This type of contract represented a decline over
the years, representing 4.7% in 2011, 1.2%, 0.3% and 0.4% in the fo-
llowing years. This is probably a reflex of the difficult to carry out
new contracts of biological material due to the implementation of the
CBD in 2010 which established legal marks for the development of
biodiversity activities (Brazil, 2015).

These results show that the TT between university-industry is in
an embryonic stage in Brazil, requiring research efforts and finan-
cial investments to reach the product even if occurred a conside-
rable increase of IP required over the last few years (Pévoa, 2010).
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Considering that there are 32% Rls without TTOs, the rate of IP gran-
ted are very low and TT agreements are inexpressive. In this context,
it is possible to affirm that the academic research outcomes are not
being absorbed in an effective way by the industries, and, as a conse-
quence, they not always go to market.

The stagnation of Brazilian innovation becomes even more drama-
tic when compared to developed countries such as the United States,
UK and South Korea, it evinces an amateur internationalization of
the Brazilian IP and an inexpressive relationship between university-
industry for TT processes that affects directly Brazil's (GII, 2015).
Notwithstanding, the WIPO report shows that Brazil ranks the 19™
with 41.453 patents, behind all BRICS countries, in which China has
875.000, Russia 181.000, South Africa 112.000 and India 42.991 pa-
tents (GII, 2015).

7. Conclusion

Although there has been a significant investment by the Brazilian
government in programs to improve the technological innovation
and research activities in universities in recent years, Brazil is in 29th
place in the R&D world investments ranking, with only 1.24% of na-
tional GDP (CNTI, 2016). It is possible to affirm that the innovation
in Brazil is in an embryonic phase if compared to the world average
and it has the worst performance in innovation compared with the
BRICS countries, and a much lower position when compared to the
best countries in innovation quality like United States, Switzerland,
Canada, Germany, France, China.

These investments have resulted in a significant increase of more than
100% growth in the number of patent applications between 2010 to
2014. However, when comparing applications and IP, it can be seen
that Brazil still has a low number of patents granted representing an
average of 13.8% of the requests. This low index can be linked to the
INPT’s delay in analysing a patent application, which currently takes
an average of 12 years, or even the failure to analyse the patent appli-
cation by the TTOs with regard to patentability requirements: novel-
ty, inventive activity and industrial application. In their majority, the
TTOs that are responsible for managing all IP and TT of the RIs still
lack infrastructure and personnel with adequate technical capacity.

The number of RIs with technology contracts is also very inexpressive
either, accounting for 21% of the average between 2010 to 2014. The
low percentage of RIs with technology contracts is a reflection of the
low index of RIs with IP applications, as well as the reduced number
of TT carried out in the country and the low industries financing,
considering that most of the financing in Brazil comes from the go-
vernment. Thus, university-industries partnership is increasingly im-
portant to leverage the country’s economic development and increase
the TT.

The data exposed above show several gaps: the absence of a clear and
specific legislation to stimulate the UITT in Brazil , defensive culture
of universities regarding to partnerships with industry; low autonomy
of TTOs and adequate infrastructure to manage the IP and promote a
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better TT; lack of personnel with low technical capacity in the TTOs
to apply the IP protection and conduct economic and technical feasi-
bility studies of patent applications, technological prospecting, inno-
vation management and patent negotiation; the high cost to carry out
an international patent application; INPT’s delay in examining patent
applications.

In this context, the Brazilian universities have a significant number of
patent applications, but these technologies do not reach the market,
considering that they are not licensed or transferred to any industries.
This situation goes against the basic principles that state that all the
technologies can only be considered innovations once they go to the
market. There is no effectiveness in R&D investment for innovation
if there is no policy aimed at stimulating TT between university-in-
dustry.
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