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Abstract  
With the need for innovation, there are investments in R&D that are 
indispensable instruments to explore and disseminate scientific and  
technological production in the country. However, it is necessary to evaluate 
whether investments are sufficient for the expansion of this intellectual  
production, and one way to facilitate this evaluation is through the analysis of 
technological indicators. It is concluded that more investment in R&D is still 

necessary, so that Brazilian scientific and technological productions can be 
scaled with greater emphasis, since it was noticed analyzing the data found  that 
the percentage of  production of  patents and scientific articles in Brazil, is Much  
smaller than the production of developing countries.  
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INTRODUCTION 
The economic development and competitiveness are increasingly dependent on innovation, which 

involves the transformation of knowledge into value through the introducti on of new products, processes 
or systems into the market (Quandt, 2012).  

It was from the end of the Second World War that an understanding of the technical change turned about 
in the linear model of innovation emerged, in which companies are considered as external entities to the 

system. This model showed that the companies are mere users of the products and services offered by R 
& D institutions, highlighting an R & D effort and technological innovation. After several criticisms of 

this model, other explanatory models emerged, among them the National Innovation System (Raeder, 

2016). 
The innovation system involves a set of distinct institutions, such as companies and educational 

institutions, which contribute to the development of the capacity for innovation and learning of a 
country, region, sector or locality (Cassiolato and Lastres, 2005). However, what characterized the sphere 

of the National Innovation System was the interaction between different institutions to promote 
technological development within the national territory (Raeder, 2016).  

In turn, innovation can be defined as the application of new ideas to the products and processes of a 
company, being an important social element (Greenhalgh and Rogers, 2010; Fagerberg et al., 2013). 

In this context it is understood that innovation is an instrument that provides the development of a 

country, so the need to know and exploit it, so that new technologies can emerge in  the market and so 
that both technological and scientific research in the Universities is  widespread. 

It is the institutions, which have specific learning mechanisms and forms of interaction, that direct an 
active participation in  the process of creating and diffusing innovations (Feitosa, 2011), hence the need to 

stimulate the production of patents by research institutions. 
However, both countries and companies need investments  to generate innovation. In  the case of 

companies, these use a variety of sources, such as customer projects, the supply chain, among others. 

However, it is necessary to stimulate government action to leverage economic and social development 
(Santos and Pinheiro, 2011). 

Therefore, the present article aims to analyze innovation in Brazil and in the world, through technological 
indicators. 
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TECNOLOGIC INNOVATION 
In the last decades, the speed with which the technological innovations are being introduced in the 

organizations has been perceived, which brings the need to reformulate the practices and models adopted 
by these institutions. These technological innovations involve the introduction of new or improved 

products, services or processes (Augusto et al., 2008).  
Innovation can be considered a multidimensional process, associated with interaction processes and 

support mechanisms focused on cooperation in specific contexts  (Quandt, 2012). 
However, the innovations are not only turned on the technological changes used by a company, but also 

organizational changes, both in the form of organization and in the management of production (Feitosa, 

2011).  
In addition, an innovation can be more categorized by virtue of the implementation of one or more types 

of innovation. And a minimum requirement to define an innovation is that the product, process, 
marketing method or organizational are new, or significantly improved for the organ ization (OECD, 

2005). 
It is important to emphasize that product innovations and innovative processes and strategies are 

essential for companies to compete in this current market scenario (Rodrigues, 2006). And the products or 

processes developed must be introduced into the market so that consumers or other companies can 
benefit (Greenhalgh and Rogers, 2010). 

In this way, it is understood that technological innovation provides the development of new technologies, 
as well as boosts the economic development of  a country. 

 
METHOD 
This study was carried out based on data from the Brazilian Institute of Geography and Statistics (IBGE) 

and the Ministry of Science, Technology and Innovation (MCT), corresponding to the data until the 
respective year of 2015, and the survey was conducted in July 2016. 

The data were separated by means of indicators, emphasizing the technological indicators of some 
developed countries with their mature National Innovation System (NIS). The indicators were also 

explored in Brazil, highlighting the scientific and technological production.   
 

RESULTS 
The Table 1 represents the consolidation of some S&T indicators for selected countries. The effort of 
countries to invest in technology can be represented by investment in R&D, public spending on 

education, spending on R&D, training of researchers and scientists, these are indicators that show how 
important countries are to their policy of S&T.  

However, it can be seen from Table 1 that there is a difference in many of the indicators as to th eir 
percentages, highlighting countries that are already developed, those that are developing and that have 

been within a reasonable distance of the leading countries. Developed countries (USA, Japan Germany 

and United Kingdom) have high R & D investment. Different from countries such as Brazil and Mexico, 
which presented a much lower percentage of investment, as well as a weak system for training human 

resources in R&D, since both countries had fewer R&D researchers.  
As a result of this smaller number of researchers, it is observed also a lower production of patents and 

scientific publications than countries such as the USA and Japan that had the highest indices in these 
indicators. 

What is perceived with these data is that greater investments in R&D, significantly influence the 

formation of human resources and consequently increases the number of scientific and technological 
productions of a country. As for example, USA, Japan Germany, that invest high in research and with this 

they manage to produce new technologies.  
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Table 1:  Technological indicators of selected countries  

Indicators Japan USA 
German

y 

United 
Kingdo

m 

Italy Brazil 
Mexic

o 

1. Investment (%PIB) 

In R&D 3.34 % 2.81% 2.88 % 1.63 % 1.27 % 1.15 % 0.43 % 

2.   Public spending (%PIB) 

Education 3.8 % 5.6 % 5.1 % 5.6 % 4.5 % 5.8 % 5.3 % 

3.  National expenditures  

R&D (US$ billions of 

2013) 

160,2 457,0 101,0 39,9 26,5 39,7 10 

4.  Researchers – 2010 

Em R&D 656.03

2 

1.198.28

0 

327.996 256.585 103.42

4 

138.65

3 

36.990 

5. Patents  

USPTO - 2010 84.017 241.977 27.702 11.038 4.156 568 295 

INPI - 2015 263 1.344 341 70 82 7.168 11 

6.  Articles Published in scientific journals indexed by Scopus  

2000 88.851 301.550 77.049 81.626 37.350 13.022 5.708 

2012 

111.89

3 493.337 132.505 137.413 77.747 53.083 

15.464 

       SOURCE: IBGE (2016), MCT (2016) 

 
However, when it comes to public spending on education in relation to GDP, it is seen that Brazil has a 

higher percentage compared to other countries, but this did not influence the training of researchers, 
because it is perceived that it is still far below the developed countries, which has a lower percentage of 

spending on education, and in return has a high investment in the training of its researchers.  

The figure 1 shows that the number of researchers has increased over the years, but the scientific 
production is much higher than the technological production, that is, the deposits and granting of patents 

by these researchers. The outstanding scientific production involves complete articles published in 
national and international journals. 

 
 

 
Figure 1 - Researchers, scientific production and patents, Brazil, 2000-2010 
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The Figure 1 shows that there are more deposits invention patent  than utility models deposited at the 

National Institute of Industrial Property (INPI), and there were deposit of 30,219 invention patents and 
2,718 utility models.  

The invention patent (PI) protects something that is not yet available, whereas the utility model (MU) 
protects creations of technical functional style, or rather a novelty that results in the improvement of the 

use or manufacture of a product (Pimentel, 2005). 
  

 
Figure 2 - Production by type of patent in INPI, 2000-2015 

   
Turning to indicators directed to Brazil in Table 2, it can be seen that most of the researchers in the 

country are concentrated in the Universities, this shows the investment for research in the Institutions of 
Higher Education. However, it is noted that there are more researchers in universities and companies, in 

that in the government. 
It is important to emphasize that university patents have been highlighted in the literature as patents 

generated in universities or with the participation of universities (Mueller and Perucchi, 2014). 
About the patents, based on the year 2015, it is noted that Brazil produces more invention patents, than 

utility models, this emphasizes that the country is developing new technologies, not only perfecting 

existing technologies. 
Regarding scientific production (Table 2), the number of national publications is relatively higher than 

international ones, requiring even greater investment, since the international dissemination of research 
that is or has been carried out in Brazil is important.  

However, the country has advanced in the world scenario of scientific research, due to the active presence 
of Brazilian researchers in indexed congresses and journals. And it is evident that these publications are a 

reflection of the work developed by these researchers in laboratories in Brazil and this can be considered 
one of the drivers of the production of patents in the country (Dias and Almeida, 2013), since the works 

produced may involve scientific knowledge technological aspects . 
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Table 2 – Indicators in Brazil 

Indicators in Brazil 

1. Investment (% GDP) 

In R&D 1.15 % 

2. Public expenditure (% GDP) 

Education 5.8 % 

3. Researchers involved in R & D - 2010 

Government 7.667 

Companies 41.317 

Higher education  188.003 

4. Patent Production - 2015 

Invention Patent 4.496 

Utility Model 2.575 

Certificate of Addition of Invention (C) 97 

5. Scientific Production - 2010 

Articles published in national journals 72.915 

Articles published in international journals 66.693 

Full papers published in annals of Events  86.033 

My Account 6.715 

Book Chapters  38.468 

Other bibliographic publications 92249 

                                   SOURCE: IBGE (2016), MCT (2016) 

 
CONCLUSION 
The research showed that there is a difference between many of the analyzed indicators against the 

percentages presented, noting that developed countries such as the United States and Germany showed a 
high investment in R & D, while Brazil still has a much smaller percentage of investments in R & D, 

compared from developed countries.  
And it is perceived that because of this investment differential, i t is also justified the exorbitant amount of 

patent production and scientific publications between some countries of the world and Brazil, since the 

country still has a production well below comparing with countries like Japan and the United States.  
However, it was observed that the number of researchers increased in Brazil, but in contrast the scientific 

production is still higher than the production of patents, neither of which stands out on the amount of 
researchers that exist until the year 2010. 

Regarding the production of patents, most involve patents of invention that are something non -existent 
in the market and the rest are utility models, which are related to something that has been modified. 

However, the number of patents produced is far below developed countries, such as Japan, for example, 

by almost 99%, analyzing the amount of patents deposited at the USPTO base in 2010. 
Regarding scientific production, it is clear that more investments is still needed in the exploration of 

Brazilian production in international journals, since the number of publications is growing, more could be 
greater due to the expansion of scientific research in Brazil. 

 
ACKNOWLEDGEMENTS 
The authors expressed their gratitude to FAPITEC for their research support. 

 

REFERENCES 
AUGUSTO, C. A., TAKAHASHI, L. Y., SACHUK, M. I. (2008). Impactos da Inovação Tecnológica na 

Competitividade e nas Relações de Trabalho. Caderno de Administração, 16(2), p. 57 -66.  

CASSIOLATO, J. E., LASTRES, H. M. M. (2005). Sistemas de Inovação e Desenvolvimento: as implicações 
de política. São Paulo em Perspectiva, 19(1), p. 34-45.  



                Business Management Dynamics  

Vol.7, No.02, Aug 2017, pp.01-06 

   

©Society for Business and Management Dynamics 

DIAS, C. G., ALMEIDA, R. B. (2013). Produção científica e produção tecnológica: transformando um 

trabalho científico em pedidos de patente. Einstein. 11(1), p. 1-10. 
FAGERBERG, J., MARTIN, B. R., ANDERSEN, E. S. (2013). Innovation Studies: Towards a New Agenda. 

In: FAGERBERG, J., MARTIN, B. R., ANDERSEN, E. S. Innovation Studies: Evolution and 
Future Challenges. Oxford University Press.  

FEITOSA, C. O. (2011). A importância da inovação para o desenvolvimento econômico local. Economia 
Política do Desenvolvimento, 4, p. 1-152 

GREENHALGH, C., ROGER, M. (2010). Innovation, intellectual property, and economic growth. 

Princeton University Press. 
IBGE - Instituto Brasileiro de Geografia e Estatística. (2016). Indicadores. Retrieved from 

http://www.ibge.gov.br/home/ 
MCTI – Ministério da Ciência, Tecnologia e Inovação. (2016). Indicadores. Retrieved from 

http://www.mct.gov.br/index.php/content/view/740.html?execview=  
MUELLER, S. P. M., Perucchi, V. (2014). Universidades e a produção de patentes: tópicos de interesse 

para o estudioso da informação tecnológica. Perspectivas em Ciência da Informação, 19(2), p.15 -

36. 
OCDE – Organização para a Cooperação e Desenvolvimento Econômico. (2005). Manual de Oslo: 

Diretrizes para coleta e interpretação de dados sobre inovação. 3. ed. Paris: OCDE.  
PIMENTEL, L. O. (2005). Propriedade Intelectual e Universidade: aspectos legais. Florianópolis: 

Fundação BOITEUX. 
QUANDT, C. O. (2012). Redes de Cooperação e Inovação Localizada: estudo de caso de um Arranjo 

Produtivo Local. Revista de Administração e Inovação, 141-166.  

RAEDER, S. (2016). Geografia e Inovação Tecnológica. Mercator (Fortaleza).  
RODRIGUES, A. C. M. (2006). Strategic innovation in the competitive context of universities. In: Audy, J. 

L. N., Morosini, M. C. [org.]. Innovation and entrepreneurialism in the university. Porto Alegre: 
EDIPUCRS. 

SANTOS, M. S.; Pinheiro, I. A. (2011). Governo: um aliado nem sempre lembrado pelas empresas na hora 
de desenvolver as atividades de P&D. Revista de Administração Pública, 45(5), p. 1463 -1483. 


