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A B S T R A C T   

The knowledge generated by scientific and technological institutions are instruments of competitiveness that 
guarantee financial return for business. The State is responsible for regulating these relations, in order to promote 
and develop the interaction between entrepreneurship and innovative environments. The University of Brasilia is 
a model of institution of science and technology (ICT), which exemplifies the generation of products protected by 
intellectual property law, available for the generation of wealth in the relationship with the market. This case 
study analyzes this example, identifying and contextualizing the role of actors as suggested by the authors of the 
triple helix model. It was built using a broad theoretical analysis and, subsequently, by examining data from the 
University of Brasilia, to discuss the practical results exposed by the bibliography and serve as the foundation for 
institutional policies on the subject. The University of Brasilia presented significant results within the regional 
scenario. In this way, it is suggested that the good numbers are due to the operation of the system of innovation 
in a microenvironment. As a conclusion, it was possible to understand the functioning of the triple helix, once the 
system components assume role of government, through legislation, promotion and/or support to development.   

1. Introduction 

The growing technological advancement has an impact on the 
competitive organization of companies, once innovative enterprises are 
sources of wealth and driving development. Thus, the protection of the 
knowledge generated preserves the financial return, allowing new in-
vestments in innovation [1]. 

Although Brazil occupies the 13th place in the international ranking 
of scientific production, these numbers effectively do not represent 
technology and innovation [4]. The impact of Brazilian research is still 
below the world average, although it has grown over the past six years, 
according to Cross et al. (2018) [2], shown in Fig. 1. 

The National Library of Brazil (2017) [3] conceives the intellectual 
property as being “the creations of mind”. The protection is ensured 
through laws that guarantee the recognition and financial return to their 
inventors, as well as allow how the assets may be used by third parties. 

The World Intellectual Property Organization [4] defines intellectual 
property as: 

“The sum of the rights to literary, artistic and scientific, the in-
terpretations of the performers and executions of artists performers, 
phonograms and broadcasts, the inventions in all fields of human 
activity, to scientific discoveries, industrial designs, trademarks in-
dustrial, commercial and services, as well as the commercial firms 
and trade names, the protection against unfair competition and all 
other rights resulting from intellectual activity in the industrial, 
scientific, literary and artistic heritage". 

(Stockholm Convention, Art. 2, Item VIII) 

The intellectual property is conventionally divided into three groups: 
copyright, industrial property and sui generis protection. Under Brazilian 
law, copyright includes rights of copyright, neighboring rights and 
computer programs. Industrial property are the rights related to trade-
marks, patents, industrial designs and geographical indications. Sui 
generis protection concerns the protection of integrated circuit topog-
raphy, cultivars and traditional knowledge. Fig. 2 shows the different 
branches of intellectual property and their divisions according to Bra-
zilian law. 
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PEREIRA (2011) [5] suggests that, one way to improve the man-
agement of policies of intellectual property in Brazil is by encouraging 
the joints to create innovative environments that stimulates research 
and development, in a partnership between government, companies and 
universities. The MCTIC (2016) [6] also emphasizes the theory that the 
National System of Science, Technology and Innovation (SNCTIs) has 
increased by the integration of governmental policies and business 
strategies and that the main actors involved in this connection are the 
institutions of science and technology - ICTs, entities of public admin-
istration and enterprises. According to the same institution (2018) [7], 
the government’s investment in research and development in Brazil 
amounted 76.5 billion reais in 2015, being a large part of this feature by 
the Department of Education, invested in post-graduation programs. In 
addition, there are investments of the local governments and by other 
sources that promotes innovation, such as SENAI, SEBRAE and 

international cooperation programs. 
The Organization for Economic Cooperation and Development - 

OECD (1997) [8] defines national innovation systems as the under-
standing of the connection between the promoter agents of innovation to 
improve the performance of technology. The innovative performance is 
a product of the interaction between these actors, the way that they 
relate to generate knowledge, as well as the technologies used. The main 
components of this system are private entities, government and uni-
versities. The interaction can occur by joint research, exchange staff, 
purchase of equipment, among other forms. According to the National 
Association for Research and Development of Innovative Companies - 
Anpei (2014) [9], the map of the Brazilian System of Innovation is 
presented in Fig. 3. 

The Brazilian System of Innovation has been always marked by a 
strong presence of the State, and the private sector still represents a 

Fig. 1. Impact of average standard citations to a scientific publication or document group of Brazil in relation to the rest of the world. World average represented by 
dashed line, and the solid line, the impact of citations in Brazil. 
Source: Cross et al. (2018). 

Fig. 2. Branches of intellectual property and their divisions according to Brazilian law. 
Source: Source: elaborated by the authors. 
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smaller effort in generation of innovations, research and development 
activities [10]. Besides that, government has created significant initia-
tives to increase innovation in enterprises, as the Program of Support to 
research in companies - PAPPE, which finances, in their majority, Micro 
and Small Enterprises, which eventually bind to academy through 
partnerships. 

Mazzucato and Pena (2016, not paginated) [11] make the following 
analysis of this system (Table 1). 

To ensure that an innovation system works, it is necessary to prior-
itize technological development for the long-term investments. This 
must be done strategically, whereas the scientific industrial policy, 
which emphasizes the technological standard of the country [10]. 

A model of development that get together the generation of novelty 
(represented by the academia), the generation of wealth (companies) 
and the public mediation (exercised by the government), is the triple 
helix. This structure allows observing changes in institutional arrange-
ments, its relations between organizations and what is expected arising 
from new agreements [12]. The result is the promotion of the devel-
opment through innovation and entrepreneurship. During this process, 
as the case illustrated in Fig. 4, hybrid institutions can arise, such as 
incubators, technology parks and venture capital firms, elements of the 
national system of innovation, say Etzkowitz and Zhou (2017, not 
paginated) [13]. 

To Wonspeher and Areas (2017) [14], the processes of engagement 
of the actor’s trainers of the triple helix, can be analyzed in stages. The 
initial stage is when the most innovative institutions initiate collabora-
tion among themselves and then the focus is adjusted to produce new 
knowledge and technologies. Finally, it is possible to identify the 
transformation of the institutions, often giving rise to other organiza-
tions. Etzkowitz and Zhou (2017, not paginated) [13] list the basic 
principles that should be considered for the formation of triple helix, 
with the aim of generating innovation and foster entrepreneurship:  

1. The Entrepreneurial University is a key driver in the knowledge- 
based economy and an important tractor of social development;  

2. The formation and development of the knowledge-based firms are 
the results of interactions between primary and secondary actors of a 
triple helix;  

3. The government’s role in the Triple Helix should be moderator, not 
controller; 

4. The venture capital can act as a partnership or as the arm of a cor-
poration, government, university or foundation; 

5. The activities of innovation occur mainly in innovation, which con-
sists of several organizations resulting from intellectual effort of an 
“innovative” entity, not a single inventor;  

6. Innovation is a never-ending process. 

According to Leydesdorff and Meyer (2006) [12], it is possible to 
measure the interaction between propellers, observing the orthogonal 
axes, under different perspectives. Whereas the departments of research 
and development in companies, innovations emerge in partnership with 
the universities. The State legislation is on the protection of intellectual 
property arising and seals the connection between the elements. 

The concept proposed by Leydesdorff and Meyer (2006) [12] - shown 
in Fig. 5 - illustrates that, when a product is analyzed as a result between 
t propellers’ interactions, it is possible to identify under three aspects:  

- Patents, as result of intellectual property law, proposed by the 
government  

- The fact that they generate revenue in knowledge, which is the role 
of ICTs and; - Be active liable for investments by companies. 

Etzkowitz and Zhou (2017) [13], argue that the triple helix can be 
conceptualized under two different optics: The model statesman, in 
which the government overrides academia and businesses, and the 

Fig. 3. Map of the Brazilian system of innovation. 
Source: anpei (2014). 

P. de Almeida Borges et al.                                                                                                                                                                                                                   



World Patent Information 60 (2020) 101945

4

laissez-faire model, where each one interacts in an independent manner. 
In comparison with the systems of innovation, the triple helix model 
distinguishes itself by the fact of identifying three main elements and 
some participatory, as hybrid societies resulting from interactions, while 
the first part of the presupposition that multiple actors are responsible 
for innovative flow [13]. 

The innovative impact caused by triple helix in highly innovative 
enterprises, according to Guerrero and Urbano (2016, p. 296 to 298) 
[15], is verified by means of the following hypotheses:  

1. The access to knowledge through the interaction of the triple helix 
impacts the performance of the enterprises;  

2. The companies’ access to agents’ funders of the triple helix facilitates 
the innovative performance;  

3. The government subsidies of triple helix, may favor the performance 
of enterprises;  

4. The economic and social context of emerging companies can produce 
negative effects on the outcome of innovative enterprises. 

Eztkowitz and Zhou (2017) [13] conclude that ‘triple helix’ models 
are emerging and evolving around the world, and that the leadership of 
the actors varies according to situations and system configurations. 

In the view of Brazilian companies, 36% of them that have invested 

in innovation developed new or improved products or processes, be-
tween 2012 and 2014. The time spent in innovative activities in these 
undertakings in 2014, was around R$ 81.5 billion, of which approxi-
mately 30% for research and development activities. About 40% of these 
used some form of government support for innovation, highlighting the 
Law nº 11.196/05, that grants tax incentives for technological innova-
tion, funding for R&D projects and financing for purchase of machinery 
and equipment [16]. 

The search for innovation - PINTEC [16] points out that, in 2014, 
17% of innovative companies used at least one mechanism for protect-
ing their innovations, being the industrial secret the most used. By the 
end of 2016, the number of patents in force in Brazil was 26.183, an 
increase of 1.5%, considering the same period in previous year, ac-
cording to the INPI (2017) [17]. Brazilian companies ponder that high 
costs to innovate, the scarcity of suitable sources of finance and exces-
sive economic risks, are considerable barriers to innovative activities 
[16]. Pereira (2011) [5] says that Brazilian production of knowledge is 
valued as a form of economic and social advancement, and encouraging 
the protection of intellectual property and transfer of technology is 

Fig. 4. Triple helix model. 
Source: Etzkowitz and Zhou - Adapted (2017). 

Fig. 5. Product resulting from the interaction between the Triple Helix. 
Source: Leydesdorff and Meyer (2006) [15] - adapted. 

Table 1 
Strengths and weaknesses of the Brazilian System of Innovation.  

Strengths Weaknesses  

� Brings together all the elements of an innovation system developed;  
� Has a subsystem of scientific research that has improved considerably in recent decades 

and is producing at the frontier of knowledge in some key areas;  
� Has “learning organizations” of excellence in their area of operation;  
� Holds strategic natural resources (minerals and water resources, in addition to the 

biodiversity of its six terrestrial biomes and marine biome);  
� Account with a multi-faceted state apparatus with agencies dedicated to the promotion 

and implementation of policies for science, technology and innovation, including a 
complete set of policy instruments of innovation both on the supply side and the 
demand;  

� Has the financing of long-term patient engaged in the public sector - BNDES, FINEP, 
among others;  

� Has a strong domestic market for mass consumption, which has grown as a result of 
policies for social inclusion;  

� Features of public financial resources for PD&I which, in principle, should not be 
affected by fluctuations or budget cuts, as the sectoral funds and the part of the BNDES 
funds which do not have as their origin the National Treasury;  

� Feature positive examples of policy initiatives “guided by missions”, explicitly or 
implicitly focused on innovation, which lead to positive interactions between the State, 
the business sector and academia;  

� Feature “complementary” policies that can operate as fueling programs geared for 
missions to the sectors of defense and security, climate change, environment and 
energy.  

� Does not have a strategic agenda consistent with long term that gives coherence to 
public policies implemented by the various institutions capable to orient the scientific 
research and private agents in their efforts for innovation;  

� Feature fragmentation between education and research subsystem and production and 
innovation subsystem, due to the auto orientation of scientific research and the lack of 
demand for knowledge produced by academia, by enterprises;  

� Has a low propensity to innovate in the production and innovation subsystem;  
� Suffers of inefficiency in policies and regulation subsystem, specifically: overlap of 

responsibilities, competition and strategic use of resources, discontinuity of 
investments and programs, bureaucracy and excessive control of the policies and 
programs of innovation, defined in the same way as for the policies that are not geared 
to innovation;  

� Requires major institutional reforms in the taxation and regulating the industry; and  
� It is constantly undetermined by macroeconomic policies implied on the agenda. 

Source: Mazzucato and Pena (2016). 
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included among the priority actions of the National Strategy for Science, 
Technology and Innovation - ENCTI 2016–2022. The method used for 
patents application is the subsidies and consultancy services. The new 
legal framework also relates CT&I and the importance of skilled human 
resources [6]. 

Considering public investment in science and technology, telecom-
munications infrastructure, scientific publications, global competitive-
ness in technological sectors, insertion of masters (MD) and PhDs in 
industry, intensity of productive technology and intellectual property in 
the industry, the FIEC index (2018) [18] - that measures innovation in 
states - shows that Goi�as, Distrito Federal, Mato Grosso and Mato Grosso 
do Sul - located in the Midwest region in Brazil, occupy 3rd, 10th, 15th 
and 18th positions in the general ranking of the Brazilian most inno-
vative states. 

2. Methodology 

The methodological approach chosen to conduct this study was the 
deductive one. The procedural methods used during the present research 
were bibliographic research and case study. For the qualitative basis, by 
means of a bibliographic study, it was sought to clarify the structure of 
Brazilian system of innovation, correlating with the theory of interaction 
of the triple helix. To elucidate the functioning of the theory, quantita-
tive data were used from the University of Brasilia and the same were 
analyzed using the numbers presented by other universities, as external 
parameters of comparison. 

The main data below were analyzed:  

- Consolidated reports from the University of Brasilia, in temporal 
clippings, considering all its intellectual property assets, as well as 

their performance in the period proposed for the remaining 
parameters;  

- Reports and technological forecasting in the data base of the INPI, 
whereas the period up to the year In 2016, whose data are already 
consolidated;  

- Report of articles indexed in the database Web of Science; report of 
Department of Science, Technology, Innovation and Communica-
tions - MCTIC, analyzing the technology transfer of university in the 
year 2016. 

3. Results and discussion 

The Midwest region of Brazil is the second largest in territorial 
extension, and covers the states of Goi�as, Mato Grosso, Mato Grosso do 
Sul and Distrito Federal. Until the year 2017, there were five federal 
universities in the region: Federal University of Goi�as, Federal Univer-
sity of Mato Grosso, Federal University of Mato Grosso do Sul, Federal 
University of Grande Dourados and the University of Brasília. According 
to the report presented by INPI [19], between 2010 and 2017, Distrito 
Federal excelled in quantity of patents among the states of the Midwest 
region. When compared to the numbers of patents application in the 
same period, it appears that similar work is being developed in the state 
of Goi�as (Fig. 6). 

The University of Brasilia (UnB) was inaugurated on 21 April 1962, 
with the mission of 

Fig. 6. Patents application by the member states of the Midwest region, 2010 to 2017. 
Source: INPI (2018) [17]. 

Fig. 7. CDT organizational structure. 
Source: Prepared by the authors. 

Graphic 1. Intellectual Property Assets of the University of Brasilia (http://cdt. 
unb.br/). Prepared by the authors. 
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“Being an innovative institution, committed to academic excellence, 
scientific and technological cooperation forming citizens aware of its 
transforming role in society, in compliance with the ethics and the 
valuation of identities and cultures with social responsibility.” [20] 

According to the statistical yearbook of University of Brasília Foun-
dation - FUB (2017) [21], the institution has an average of 45.000 stu-
dents regularly enrolled, and 2.500 teachers’ assets, spread across four 
campuses located in the Distrito Federal. In 2016, the bibliographical 
production, technical and artistic totaled 15.655, among which: 40 
patent applications, 12 apps, 4.220 papers in journals, newspapers or 
magazines and 1.333 technical services [21]. 

In 1886 the Center for Technological Development Support - CDT of 
the University of Brasilia was created due to the need to create a sector 
within the University that could assist the academic community in 
matters related to the formalization of research projects and the intel-
lectual property generated. during the execution of these research pro-
jects [22]. 

The mission of the CDT is to support and promote technological 
development, innovation and entrepreneurship at the national level, 

through the integration between universities, companies and society in 
general, contributing to economic and social growth. The CDT is divided 
into four managements, each focused on a specific axis of action for the 
CDT: Project Management - GEPRO, Administrative Management - 
GEAD, Innovation and Technology Transfer Management - GITT and 
Business Development Management - GEDEMP [23]. (Fig. 7): 

The department responsible for intellectual property in CDT, is GITT. 
It is carried out, since the process of identification, application and 
management of technologies, up to the formalization of co-ownership 
contracts of productions made by means of partnerships. In 31 years, 
388 intellectual property assets were protected, having highlighted the 
patents, with 169 assets and computer programs, which total 101 
products, as shown in Graphic 1. 

Data indicate that, between the years of 2000 and 2012, the number 
of applications held by universities and research institutions has jumped 
from 3% to 18%, when compared with those presented by companies 
and individuals [17]. In this period, the Law of Innovation (2004) [24] 
was instituted, which stimulates the interaction between the compo-
nents of the triple helix. In addition, INPI emphasizes, on occasion, the 

Fig. 8. Applications of Patents: Individuals, companies and universities - 2000 to 2012. 
Source: INPI (2015) [17]. 

Fig. 9. Patents application x patents granted, federal universities in the Midwest region, 2010 to 2017. 
Source: INPI (2018) [19]. 
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advancement in interaction with universities and companies (Fig. 8) 
[17]. 

Analyzing the perspective of deposits of patent applications per 
federal universities between the years of 2010 and 2017, Fig. 9 shows 
that the University of Brasilia has been significant in Midwest, with 113 
records, although there have been only 01 granted, referring to the 
patent application MU 9102487–0, lodged on 26 December 2011 and 
granted in March 2018. 

The elapsed time between request and grant in Brazil is very large, 

and puts the country in an unfavorable position, when compared to the 
others, as shows the mapping of the processing time of registration of a 
patent in the world (Fig. 10), performed by the WIPO (2017) [25]. 

This expressive backlog - almost ten years between the deposit and 
the granting, decreases the competitiveness of Brazilian assets, as well as 
may affect the culture of intellectual property protection in the country, 
as shown in Fig. 11. 

When it comes to the protection of industrial designs between the 
institutions in the Midwest, the University of Brasilia is responsible for 

Fig. 10. Time of granting patents per country. 
Source: WIPO (2017) [25]. 

Fig. 11. Intellectual Property Assets versus the backlog in Brazil. Prepared by the authors.  
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most of the records with the INPI. In addition to UnB, only the Federal 
University of Goi�as has protection in this area, in the region (Fig. 12). 

The data base of applications for registration of computer programs 
does not allow to search by time intervals and the information in Fig. 13 
shows the numbers until the present date. Ferreira (2018) [26] high-
lights the registry of computer programs at UnB: BR 51 2013 000518–3 
and BR 51 2013 000520–5, because they have been transferred to the 
market by means of licensing, and with know-how associated with. 

About technology transfer, analyzing the report of MCTIC, called 
FORMICT, which aims to present the consolidated data on the Intel-
lectual Property Policy of ICTs in Brazil, base year 2016, it is possible to 
conclude that the form of technology transfer used more often, is the 
licensing of intellectual property, amounting to 42.1% of the cases 
(Table 2). 

GITT is the management of the CDT and is responsible for technology 
transfer from the University of Brasilia. By observing Fig. 14 below, it 
can be seen that all UnB has 117 technology transfers, 76 patents, 24 
computer programs, 15 know-how transfers,1 trademark and 1 copy-
right [21]. 

Fig. 15 shows the last ten years of technology transfer at UnB. It can 
be seen that in 2012 there was the largest number of technology trans-
fers performed and all of them refer to patents. In 2011 and 2013 no 
technology transfer was performed. In addition, there is a noticeable 
increase in the number of technology transfers from the year 2016. In 

2016, a total of 7 technology transfers were made, 5 related to patents, 1 
related to know-how transfer and 1 related to brand. In 2017 there was a 
slight increase with a total of 11 technology transfers: 1 patent, 6 
computer programs, 3 know-how transfers and 1 copyright transfer. In 
2018 there was also a small increase with a total of 13 technology 
transfers, 2 patent, 10 computer programs and 1 know-how transfer. 

The protection of intellectual property assets in Brazil still has little 
expressive results, when compared to other countries, which ostensibly 
invest in innovation, research and development. 

According to the 2016 ranking of countries depositors of applications 
for registration of intellectual property, carried out by the World Intel-
lectual Property Organization - WIPO (2017) [25], Brazil occupies the 
24th position in patent application, 14� in brand registration and 22� in 
industrial design. 

Whereas the production of knowledge in the context of the Univer-
sities, by means of scientific papers, Brazil occupies a significant position 
as shown in Fig. 16. The University of Brasília occupies the 13th position 
in the production of papers in the platform Web of Science (Table 3), 
according to Cross et al. (2017) [2]. Considering federal universities in 
the Midwest, the Federal University of Goi�as figures in 18th position. In 
this sense, both institutions are added up to big names of education in 
Brazil, such as the University of S~ao Paulo, created almost 90 years ago. 

Cross et al. (2017) [2], emphasize that among the policies of the 
Brazilian government is the stimulus to the increase in research and 
development, by means of financial investments, using part of the Gross 
Domestic Product - GDP for this purpose. The objective is to arrive at 2% 
until the year 2019, as established in the ENCTI - National Strategy for 
Science, Technology and Innovation, 2016–2019. 

PINTEC (2015) [16] concluded that between 2012 and 2014, 40.0% 
of innovative companies received any support from government for its 
activities, being the largest source arising out of financing for purchase 
of machinery and equipment. In addition, 3.5% of innovative companies 
benefited from tax incentives granted by Law No. 11.196/2005 [16,28]. 

The study Business Mobilization for Innovation - MEI (2016) [29], 
reinforces that the ratios of Brazilian investments in Research and 
Development (R&D), grows at a slower rate, when compared to more 
advanced countries, and this puts Brazil in a technological position of 
little relevance. To corroborate this information, the study presents a 
comparative chart of investments in R&D, conducted by the Organiza-
tion for Economic Co-operation and Development - OECD, between the 
years of 2010 and 2014 (Fig. 17). 

MCTIC (2017) [30] presents data on investments in science and 
technology, until the year 2015, divided in Research and Development 

Fig. 12. Applications for registration of industrial designs, federal universities 
in the Midwest region, 2010 to 2017. 
Source: INPI (2018) [19]. 

Fig. 13. Applications for registration of computer programs, federal universities in the Midwest region, 2010 to 2017. 
Source: INPI (2018) [19]. 
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and Scientific Activities and Similars. In 2015, the total investment was 
more than 98 billion reais, being 76.5 billion in R&D and 21.8 billion in 
other scientific activities (Fig. 18). 

In the Midwest, the expenditures made by state governments in 
2015, totaled 887.5 million reais, while 175.6 million were intended to 
promote research and development, according to data from the MCTIC 
(2017) [30], shown in Fig. 19. 

The University of Brasilia appears in 10th position, with a total of R$ 
46.650,00 in 2015 (Fig. 20), when considered the investments made in 
fostering research and scholarships, promoted by National Council for 
Scientific and Technological Development - CNPq. 

The University of Brasilia presented significant results within the 
regional scenario. In this way, it is suggested that the good numbers are 
due to the operation of the system of innovation in a microenvironment. 
Thus, considering the national innovation system shown in Fig. 2, it can 
be inferred that regionally or even locally, the elements also relate to 
produce positive results. Fig. 21 presents the local innovation system for 
UnB, resting on the relationship between university and companies, 
through legislation and government support, illustrating also the func-
tioning of triple helix and the flow travelled by open innovation. 

4. Conclusion 

The national system of innovation and the triple helix model show 
the interaction between the actors responsible for the generation of 
technology in a country. 

In the case of Brazil, this can be seen under the national perspective, 
when checked that the elements present are able to modify and produce 
effects on a large scale. Even within this system, it is possible to un-
derstand the functioning of the triple helix, once the system components 
assume role of government, through legislation, promotion and/or 
support to development; in the private sector, where the generation of 
wealth, and the availability of technologies for the market; or by sci-
entific and technological institutions, capable of developing and 
improving knowledge. It is perceived that this cycle of change within the 
innovation system, by means of the functioning of the triple helix, 
translates the concept of open innovation. Ferreira et al. (2009) [31], 
explained that among the obstacles to the advancement of the use of 
intellectual property protection as a competitive differentiator, are: the 
lack of culture in relation to research on technologies; the processing 
time of the application for a patent by the INPI; and the speed with 
which technologies can become obsolete. 

Making a cutout for the Midwest region of Brazil, it is possible to 
realize, when studied the case of University of Brasília, how this system 
works in practice, and that, when the innovative flow passes through all 
the actors, there are significant results that make the science and tech-
nology progress in Brazil. 

Table 2 
Distribution of technology transfer contracts per object in Brazil, in 2016.  

Object Number of ICTS who 
reported having a 
contract by object 

Quantity % 

Licensing agreement for intellectual 
property rights (patents, industrial 
designs, trademarks, computer 
programs, cultivars, copyrights, 
others) 

30 823 42,1 

Research, development and 
innovation partnership agreement 
(joint scientific and/or 
technological research activities 
and technology, product and 
process development) 

34 485 24,8 

Know-how agreement (involving 
intangible assets not protected by 
intellectual property rights), 
technical assistance (contracting of 
technical solutions, training and 
training) and other services 

15 159 8,1 

Confidentiality agreements 12 133 6,8 
Co-ownership agr�ements 13 84 4,3 
Contract or agreement permitting the 

use of laboratories, equipment, 
instruments, materials and facilities 
by national companies and private 
non-profit organizations engaged in 
research activities 

4 76 3,9 

Contract or agreement for the use of 
intellectual capital in research, 
development and innovation 
projects 

5 45 2,3 

Contract or agreement for the sharing 
of laboratories, equipment, 
instruments, materials and facilities 
with micro-enterprises and small 
companies in activities focused on 
technological innovation, for the 
accomplishment of incubation 
activities 

5 27 1,4 

Agreements for the transfer of 
biological material 

6 19 1 

Contract for the assignment of 
intellectual property rights 
(patents, industrial designs, 
trademarks, computer programs, 
cultivars, copyrights, others) 

2 2 0,1 

Others 13 104 5,3 
TOTAL – 1957 100 

Source: MCTIC (2017) [27]. 

Fig. 14. Contracts of transfer of technology from the University of Brasilia. Source: Prepared by the authors.  

P. de Almeida Borges et al.                                                                                                                                                                                                                   



World Patent Information 60 (2020) 101945

10

Fig. 15. Technology transfer contracts from the University of Brasilia. List of assets transferred by year. 
Source: Prepared by the authors. 

Fig. 16. Ranking of producers of articles per country, indexed in Web of Science in 2017. 
Source: Cross et al. (2017) [2]. 

P. de Almeida Borges et al.                                                                                                                                                                                                                   



World Patent Information 60 (2020) 101945

11

Table 3 
Ranking of producers of scientific articles by Brazilian universities, indexed in Web of Science platform, in 2017. 

Source: Cross et al. (2017) [2]. 

Fig. 17. Governments, investments in research and development, by country - 2010 to 2014. 
Source: Business Mobilization for Innovation - MEI (2016) [29]. 
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Fig. 18. The Brazilian Government investment in science and technology, research and development and scientific activities - 2000 to 2015. 
Source: MCTIC (2017) [30]. 

Fig. 19. State government investment in science and technology, research and development and scientific activities - 2000 to 2015. 
Source: MCTIC (2017) [30]. 
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