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Abstract

Patent filing is considered an index of a country's industrial development, it contributes to the
strengthening of research, innovation and production of technological knowledge, that is, patents are
considered relevant indicators to assess the country's ability to transform scientific knowledge into
products or technological innovations. Thus, the study aimed to investigate whether scientific
advancement, R&D and innovation in research institutions or companies are linked to the evolution of the
quantity of patent filings in the area of functional food production. The methodology had a descriptive
and quantitative nature, in relation to the study variables, they were obtained as follows: a) Patent
variable was obtained from Espacenet; b) Scientific articles obtained from the Web of Science (WOS)
database; c) The data on the variables (Innovation Index) were obtained by accessing the
countryeconomy.com website; d) The variables (Manufactured Value Added, R&D, High Technology
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Exports) obtained from The World Bank DATA database. The data collection of the variables began in
January/2021 and ended on March 22, 2021. To identify the correlation of these variables, Spearman's
correlation coefficient was used, and for a better interpretation of the data and answers, the research
hypotheses were analyzed from the scatter plot using the logarithmic transformation of the patent
variable. The results and discussion showed a weak correlation p = 0.3038 between scientific production
(articles) x patent filing aimed at the production of functional foods; positive correlation and a moderate
degree (p = 0.6413) regarding investments in research and development x patent filing and a positive and
weak correlation (p = 0.2903) regarding the innovation index x quantitative patents. In the final
considerations, it is essential that governments provide the right and necessary incentives to foster the
development and dissemination of ideas by the private sector whose objective is to promote a political,
economic and institutional environment that encourages companies to invest in science, technology, R&D,

intellectual property and innovation.

Keywords: Scientific production, Innovation, R&D, Patents

1. Introduction

Patent filing is considered an index of a country's industrial development, it contributes to the strengthening
of research, innovation and production of technological knowledge, that is, patents are considered relevant
indicators to assess the country's ability to transform scientific knowledge into products or technological
innovations (OLIVEIRA; PAVANELLI, 2016).

With regard to technological production, universities play a key role in relation to the filing of patent filings
in countries. Jorge et al. (2018) corroborates a statistical analysis by the National Institute of Industrial
Property - INPI, among the ten largest patent applicants for inventions residing in Brazil, universities
prevail in the first positions.

The volume of peer-reviewed publications and the number of patent filings filed can provide information
on the development of scientific and technological capacity worldwide. Analyzing the Brazilian
performance in scientific production, a study carried out by the Ministry of Science, Technology,
Innovations and Communications — MCTIC (2017), using scientific journals indexed by Scopus, found the
significant growth of Brazil, in scientific publications with worldwide visibility each year.

The analysis of patent filings allows us to measure part of the results of the innovation activities of
companies that come from the acquisition and development of the codified knowledge base and expansion
of technical skills in the various scientific fields (FORNARI; GOMES; CORREA, 2015).

In this context, investment in Research and Development (R&D) is a globally established indicator to
measure the innovation efforts of companies, regions and countries. The same occurs with the number of
patents generated. These two indicators are often incorporated into studies that assess technological
dynamism (FAN, GILLAN; YU, 2013).

Scudeler and Oliveira (2013) emphasize that the intellectual creation protection system is directly related
to the technological development of a country. The absence of an effective system of recognition and

protection of creative activity creates a barrier in the capacity for innovation, and economic stagnation of
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countries especially to the underdeveloped ones.

In view of the above, the study in question was justified by understanding the relationships between the
efforts of research institutions, companies in filing patents for their inventions and how this has an impact
on scientific production, innovation, research and development so that the industry offers functional foods
that increasingly meet consumer expectations, as well as boosting the socioeconomic development of a
country or region. These factors corroborate so that there are public policies that fund R&D spending,
stimulate interaction between research institutions and the productive sector among other strategies, which
will promote the strengthening of the competitiveness of the economy in international markets. In this
context, the following hypotheses were constructed:

a) There is a positive and strong correlation between scientific production and the quantity of patent
filings in the area of functional foods;

b) There is a positive and strong correlation between investment in R&D and the quantity of patent filings
in the area of functional foods;

c) There is a positive and strong correlation between the innovative process and the amount of patent
filings in the area of functional foods;

Thus, the study aimed to investigate whether scientific advancement, R&D and innovation in research
institutions or companies are linked to the evolution of the quantity of patent filings in the area of functional
food production.

2. Theoretical Foundation

2.1. Scientific Production

The analysis of scientific production contributes to identify and visualize the behavior of scientific
communities, institutions, subjects, areas of knowledge and countries, highlighting their scientific elite,
research front, more vigorous themes, as well as the links within and between these instances, among
others. Since its inception, Bibliometrics has played an important role in this context, by consigning the
indicators for the analysis of science (ALMEIDA; GRACIO, 2019).

Junior; Costa (2015) argue that the increase in the production of scientific papers enables a firmer process
of access to journals, especially those with a higher impact factor, thus ensuring a higher quality of what is
conveyed. Over time, citations were adopted as a proxy for the impact and, consequently, the quality of
scientific papers.

With the advancement of New Information and Communication Technologies - NICTs, online journals
have gained prominence due to the fact that it allows the dissemination of information on a global scale.
Due to the convenience provided by such technologies, today there are numerous scientific publications,
which presupposes the need to establish standards and criteria that determine the editorial quality of these
vehicles, ensuring that the scientific community can choose and identify which of these have greater
credibility (SANTOS; RABELO, 2017).

In the case of Brazil, Law 9.394, of December 20, 1994, established guidelines and bases for national
education, establishing that universities should integrate as research institutions to the National System of
Science and Technology, brings the purposes of higher education in its 43rd article. Among the main
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intentions are:

I - encourage cultural creation and the development of the scientific spirit and reflective thinking;

Il - train graduates in the different areas of knowledge, suitable for insertion in professional sectors and for
participation in the development of Brazilian society, and collaborate in their continuous training;

Il - foster the work of scientific research and investigation, aiming at the development of science and
technology and the creation and dissemination of culture, and thus develop the understanding of mankind
and the environment in which they live;

IV - promote the dissemination of cultural, scientific and technical knowledge that constitutes a heritage of
humanity and communicate knowledge through teaching, publications or other forms of communication;
V - arouse the permanent desire for cultural and professional improvement and enable the corresponding
realization, integrating the knowledge that is being acquired in an intellectual structure that systematizes
the knowledge of each generation;

VI - to foster knowledge of the problems of the present world, in particular national and regional ones, to
provide specialized services to the community by establishing a relationship of reciprocity;

VII - promote extension, open to the participation of the population, aiming at the dissemination of the
achievements and benefits resulting from cultural creation and scientific and technological research
generated in the institution (BRASIL, 2021).

2.2. Patents

For large multinational companies, commercial organizations and research centers and universities,
research in the area of patents is becoming increasingly relevant. According to the World Intellectual
Property Organization (WIPO) Report, much of the world's Research & Development (R&D) results are
covered in patent publications (OLIVEIRA; PAVANELLI, 2016).

The patent is a competitive resource available to organizations, due to the monopolistic exploitation of a
given product or production process, a privilege capable of creating or adding value to the wealth of
companies and their partners. Patent documents and their information have, in general, the observance of
different purposes, such as: 1) guaranteeing intellectual property rights; 2) Science, Technology and
Innovation indicator; and 3) source of technological information (MACHADO et al., 2018).

The filing of the patent for an invention confers exclusive rights for the holder to use and exploit the
invention, allows a strong position in the market in the face of competition, returns on investment in
research adding value to the inventor, improves the business image by being recognized by the high level
of technical knowledge, stimulates competitors to seek alternative innovations, facilitates the monitoring
of research activities of competitors from technological prospecting, maps strategic sectors of innovation
and avoids duplicity of research and development (PINTO; SILVA; SILVA, 2017).

2.3 Innovation

Schumpeter defined innovation as the introduction of a new good, the introduction of a new production
method, the opening of a new market, the conquest of new sources of supply and the establishment of new
forms of organization (LAPPE; POLI; MAZZIONI, 2017).

The definitions linked to the term innovation may vary in theory, but all emphasize the need to involve the
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aspects of development and deepening of new knowledge, not only of its invention, since “innovation is
more than simply having good ideas; it is the process of making them evolve to the point of having a
practical use” (TIDD; BESSANT, 2015).
The Oslo Manual (2007) defines innovations in four dimensions: product innovations, process innovations,
organizational innovations and marketing innovations. Souza and Faria (2013) understand that product
innovation is when a company offers the market new or significantly improved goods and services,
improving its form and capacity of use. By meeting the wishes of customers or consumer market launching
new products or services, the company in question will have a greater prominence when compared with
other companies in the same segment (GONCALVES FILHO, VEIT and MONTEIRO, 2013). Process
innovation would be changes in the production method or in the way of providing products or services,
including the implementation of changes in techniques, equipment or software used (LAPPE; POLI;
MAZZIONI, 2017).
Marketing Innovations refers to any marketing method (product/packaging design, positioning, pricing,
promotion, among others) as long as it has been used for the first time in the company (GUIMARAES:;
TANURE; GRIEBLER, 2017).
Scarpelli; Junior (2013) mention that the initiative of the Organization for Economic Cooperation and
Development - OECD was to seek an international standardization of the methods of collecting and
disclosing the results of innovation indicators linked to economic development research, to mention:

I.  Expenditures and personnel directly applied in Research and Development - R&D;

I1. Balance of payments of intangible asset transactions (Patents) — financial and/or economic circulation
(transactions) between licensees and holders of intangible assets (patents, know-how, industrial
models and designs, trademarks and franchises, technical services and financing of industrial R&D
abroad);

I11.  Technological innovations of products and processes in companies, that is, stimulate investments in
innovation and its impact on business recognition and satisfactory positioning in specific rankings;

IV. Evolution of the number of filings and granting of patents;

V. Human resources engaged in scientific and technological activities;

The dynamics of the markets are affected by several factors, ranging from the socioeconomic conditions
of consumers, to the ability of a firm to present an innovative product for consumption. Technological and
innovation advances have contributed to the economic development of countries over the decades. Much
has been attributed to the level of qualification and education of workers, as one of the most important
factors in productive growth and improvements in all aspects. In a way, innovation has become, for many
companies, the main competitive strategy for survival and growth, in addition to the possibility of taking
advantage of market opportunities, generating competitive advantages (TALE; JUNIOR; VACCARO,
2016).

This context shows that success in the global competition of the 21st century is subordinated to the
development of products that are innovative and that provide a quick response to companies (ARCURI,
2016).

De Mori (2011) considers that studies on technological patterns and technical changes in agro-industrial
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production systems promote the understanding of the evolution of sector dynamics, thus allowing the
monitoring and targeting of strategic activities related to Science, Technology and Innovation (ST&I)
(RAIMUNDO; BATTLE; TORKOMIAN, 2017).

In the world competitive market, it is believed that companies that have a higher technological and
innovative performance are able to obtain higher rates of economic development, as well as serving the
domestic market of the country still provides their segments of operation for the foreign market. In this
way, the resources accumulated by industries can contribute to job creation, improve quality of life and
economic growth (SILVA, 2016).

Competitiveness is achieved by strengthening the bases of the national economy, increasing the economic,
industrial and business competitiveness of a country, introducing cutting-edge technology, innovation,
intellectual property protection, and the training of skilled and entrepreneurial labor (JULIEN, 2017).

2.4 Research & Development - R&D

From the distinction between research (R) and development (D), Christensen (1995) separates the assets
involved in technological development into four groups: scientific research, which relates to the stock and
development of new knowledge — originates in the development of basic sciences or the link between basic
and applied science; process innovation, including production technologies (equipment, system integration
and work organization); product innovation, referring to resources and capabilities necessary for activities
related to the improvement and/or creation of new products; and aesthetic design, which includes product
aesthetics, packaging, brands, among other aspects related to the promotion and marketing of the product
— very important because it is the direct interaction between producers and customers (FORNARI; GOMES;
CORREA, 2015).

Since 2005, the importance of information and research networks as sources of information for innovative
development has grown considerably. Technological advances in terms of information technology, as well
as the importance of licensing and patents and testing, testing and certification institutions, explain and
justify this situation (RAIMUNDO; BATTLE; TORKOMIAN, 2017).

R&D institutes, therefore, contribute to the development and maintenance of national economies through
interaction with industry and innovation systems, by providing technical services to foster their innovative
activities (ALBERT et al., 2016).

3. Methodology

The research in question, has a descriptive and quantitative nature, in relation to study variables were
obtained as follows: a) Patent variable was obtained in Espacenet because it is a database of the European
Patent Office (EPO), which allows the research and analysis of more than 120 million government patent
documents worldwide, from more than 100 countries; b) The scientific articles obtained from the Web of
Science (WOS) database is presented as the largest scientific information platform, which aggregates the
analysis and evaluation of the scientific quality of publications; c) The data of the variables (Innovation
and Competitiveness Index) of the main patent applicants were obtained by accessing the
countryeconomy.com website; d) The variables (Manufactured Added Value, R&D, High Technology
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Export) were obtained from the World Bank DATA base . The data collection of the variables began in
January/2021 and ended on March 22, 2021.

To identify correlation of these variables, Spearman's correlation coefficient analysis was used. The
Spearman coefficient (p or rho) is the most used to evaluate the correlation between two ordinary
quantitative variables, when the data are interpreted by ranks ordered and when there is a need to analyze
the ranking of variables. For the purpose of representativeness of the analysis between two or more
variables by Spearman correlation, the values assume values from -1 to +1, passing through zero when
there is no correlation of the variables, however, if it is closer to these extremes, the greater the association
between the variables The positive coefficients (p > 0) indicate direct correlation between the variables,
the closer it is to these extremes, the greater the association between the variables; negative coefficients (p
< 0) mean an inverse correlation, that is, the higher categories of one variable are associated with lower
categories of the other variable (MIOT, 2018). Table 1 shows the classification of Spearman’s Correlation
Coefficient.

Table 1- Classification of Spearman's Correlation Coefficient. (p)

Value of r (+  Correlation Classification

or -)

0.00 to 0.19 Very weak
0.20t0 0.39 Weak
0.40 to 0.69 Moderate
0.70 to 0.89 Strong
0.90 to 1.00 Very Strong

Source: (MIOT, 2018).
The Spearman Correlation Coefficient is calculated with the following expression:

T
(n® —mn)’
= nis the number of pairs (xi, yi);

= di=(xi ranks among x values)- (yi ranks among y values);
Note that if the points of x are exactly equal to the points of y, then all di will be zero and r will be 1.

r=1

4. Results and Discussion

The Global Innovation Index (GII) was developed jointly by Johnson Cornell University, World Intellectual
Property Organization (WIPO) and The Business School for the World (INSEAD), in 2007, classifies the
innovative capacity of countries based on the following parameters: (1) Institution and Policy, (2) Human
Capacity, (3) Infrastructure, (4) Technological Sophistication and (5) Business Markets (AMON-HA, et al.,
2019).

Table 2 shows the ranking of the 31 patent applicant countries in the area of functional foods. Switzerland
presented its best position, in the ranking of the countries that most innovated, obtaining a score of (68.4),
in 2nd place appears the Netherlands (63.32), 3rd place Sweden (63.08), 4th place the United Kingdom

International Educative Research Foundation and Publisher © 2022 pg. 149



International Journal for Innovation Education and Research ISSN 2411-2933 01-05-2022

(60.13) and in 5th place Singapore (59.83).

South Korea, which is the largest holder of patent filing (7597), ranks 12th in the innovation ranking with
score (56.63); soon after that comes Russia with 2274 patents in the 46th position with score (37.9) and in
3rd place the United States with 1784 patent filing ranked 6th in the innovation ranking with score (59.81).
The growth in South Korea's innovation index was due to the government's incentive, there was the
installation of research and development (R&D) centers, stimulating domestic technology production,
making the country increasingly independent and self-sufficient in innovation (FORTUNE, 2018). Russia,
on the other hand, has the Namdiatream project, which was considered the best European project in the
area of nanotechnologies, stimulating the expansion of research in this area (SPUTNIK BRASIL, 2015).
Brazil ranked 64th in the Innovation Index in 2018, rising five positions since 2017. The country has
advanced due to investments in creative products, business sophistication, scientific knowledge and
technology. The upward movement of Brazil in the Institutions was due to the removal of the variable ease
of payment of taxes. (DUTTA et al.; 2018).

Table 2 — Ranking and Innovation Index of the main patent applicant countries in the area of functional
foods

COUNTRIES INNOVATION INNOVATION
RANKING INDEX
Switzerland 1° 68.4
Netherlands 20 63.32
Sweden 30 63.08
United Kingdom 40 60.13
Singapore 50 59-83
United States 6° 59.81
Finland 7° 59.63
Denmark 8° 58,39
Germany 9o 58.03
Ireland 10° 57,19
Israel 11° 56,79
South Korea 12° 56,63
Japan 13° 54,95
China 14° 54,62
Luxembourg 15° 54,53
France 16° 54,36
China 17° 53,06
Canada 18° 52,98
Australia 20° 51,98
Czech Republic 27° 48,75
Spain 28° 48,68
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Italy 31° 46,32
Malaysia 35° 43,16
Poland 39° 41,67
Ukraine 43° 38,52
Russia 46° 37,9
Romania 49° 37,59
India 57° 35,18
Brazil 64° 33,44
Iran 65° 33,44
Argentina 80° 30,65

Source: Prepared by the author based on countryeconomy.com data (2021).

Initially, the statistical tests of Spearman correlations were performed as described in table 3, in which it
was possible to identify evidence of the positive and frank relationship between the Production of Scientific
Articles x Patents p =(0.244); and a moderate relationship between Innovation Index x Patent p = (0.515);
R&D x Patent p =(0.588).

Table 3 — Spearman Correlation Map

Article Patent Innovation R&D

Index.
Article 1 0.244 0.176 0.415
Patent 0.244 1 0.515 0.588
Innov. 0.176 0.515 1 0.782
Ind.
R&D 0.415 0.588 0.782 1

Source: Made by the author (2021).

Secondly, to facilitate the understanding of the data, better interpretation of the data and answers to the
research hypotheses, an analysis was performed based on the scatter plot using the logarithmic
transformation of the patent variable. In Figure 1, when crossing the variables, evidence of weak correlation
was found p = 0.3038 between scientific production (articles) x patent filing aimed at the production of
functional foods, that is, a small impact between the variables, but not so sensitive to a linear relationship
between two variables. It is observed that the country Japan was in the linear line presented logarithm of
patents (5,955837369) and production of articles in the WOS base (327), which shows a strong correlation
between these variables, other countries respectively had close to the line as Italy, India, Brazil, with
logarithm of patents (4.709530201); (4.624972813); (4.418840608); (4.787491743); (3.931825633) and
production of articles (275); (268); (206); (200); (178), while the United States and China, considered as
the holders of patents respectively logarithm of patents (7.486613313); (5.342334252) and production of
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articles (1066); (895) were well away and above the linear line showing that scientific production does not
follow the pace of filing and patents in these countries. Not so different happened with the countries of
South Korea and Russia with respectively logarithmic patents (8.935508712); 7.674 and production of
articles (337); (72).

Even presenting differences between scientific articles and patents, both complement each other in the
scientific-technological scenario, representing the consolidation of knowledge, science and technique.

Figure 1 — Correlation of articles x quantity of patents
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Source: Made by the author (2021).

With regard to figure 2, which comprises R&D expenses % of GDP x quantity of patents, it showed a
positive correlation and a moderate degree of correlation (p = 0.6413), that is, the more investments in
research and development in universities and in the food industry, the greater the probability of patent
deposits of technologies, products and ingredients for the production of functional foods and consequently
expansion of more innovative and attractive products for the local and international market. The countries,
respectively, such as Brazil, Canada, the Netherlands and the United Kingdom, were in the linear line in
the dispersion chart, presenting patents logarithm(3.931825633); (4.418840608); (5.59471138);
(4.682131227) and R&D % of GDP (1.3); (1.56625); (2.16374) and (1.72412). Evidence of a correlation
between R&D and patent filing. Although South Korea and Russia presented respectively logarithmic
patents (8.93550871150322); (7.72929567431048) and R&D % of GDP (4.81009); (0.98988) both were
well away from the linear line, the first one was above the line and Russia was below. In the case of South
Korea, even though they do not present a correlation of the variables, they foster R&D in other fields of
research. According to the researcher at the Korean Institute for Industrial Economy and Commerce
(KIET), Lee Hang-Koo, South Korea has achieved success in entrepreneurial industrial policy with
government support; low capital price; extremely dedicated employees; technological innovation;
vertically integrated industrial structure; well-developed related industries (LETTER IEDI, 2018). Patents
are paramount as a way to recover R&D costs when they are ascending, including the existence of deep
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uncertainties regarding their results, particularly at a stage of technological development in which the
market structure is not yet defined (GALINA, et al., 2008).

Figure 2— Correlation of expenses with R&D % of GDP x quantitative of patentes
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Source: Made by the author (2021).

Figure 3 shows that after the logarithmic transformation of patents, the correlation of the innovation index
X quantitative of patents remained positive, but weak (p =0.2903), before the transformation the value was
(p =0.515) as shown in table 3 — Spearman Correlation Map.

The countries that most distanced themselves from the linear line located on the axis of the top were Russia,
Switzerland, and the Netherlands, with respectively logarithmic patents (7.72929567431048);
(5.8348107370626); (5.59471138); and innovation index ( 37.9); (68.4); (63.32). Switzerland stands out,
even though it does not show the correlation of the innovation index x quantity of patents, it is important
to emphasize that the company Nestl¢ is headquartered in this country and concentrates great efforts to
incorporate new functional products, increasing diversification towards a more technology-intensive
industry, such as pharmaceuticals.

Brazil was on the axis of the lower part, presented a departure from the linear line in the graph and weak
correlation between the innovation index x quantitative of patents, however, it is notorious that from the
Innovation Law No. 10,973 there were great advances in the research, for example many researchers linked
to public institutions were able to partner with private companies, in addition to regulating the
commercialization of intellectual property resulting from this interaction. This legal measure allowed both
public and private initiatives to share physical, human, material and financial resources (DE NEGRI, 2018).
Spain, China, South Korea, France and the United States with patent logarithm (4.85981240436167);
(5.34233425196481); (8.93550871150322); (4.78749174278205); (7,48661331313996) and innovation
index (48.68); (53.06); (56.63); (54.36); ( 59.81) were close to the linear line and with greater evidence of
correlations of the 2 variables. China works rapidly to consolidate a sophisticated and results-oriented

innovation support system, following market trends, this country has implemented its 13th Five-Year Plan,
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prepared for the period from 2016 to 2020, weaves as the following priorities: Innovation as a strategy to
achieve economic and social development.; Support for the development of advanced manufacturing.;
Focus on emerging industries, including biotechnology, low-carbon industry, information technologies and

new materials; and on strategies such as aerospace, nuclear and life sciences (ZANCUL, et. al; 2018).

Figure 3— Correlation between innovation index and quantitative of patentes
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Source: Made by the author (2021).

Nowadays, the developed and developing economies of all market segments promote innovation to achieve
economic and social development. There is an awareness that innovation should occur in all domains of
the economy and not only in high-tech companies and in technological sectors. The result is that economies
have firmly focused their attention on the creation and conservation of solid and dynamic innovation
networks and ecosystems (VICENT; LANVIN; DUTTA, 2019).

5. Final Considerations

Thus, the study aimed to investigate whether scientific advancement, R&D and innovation in research
institutions or companies are linked to the evolution of the quantity of patent filings in the area of functional
food production.

Thus, it identified that in the global innovation index, South Korea is the largest holder of patent filing
7597 ranking 12th in the innovation ranking with score (56.63); then comes Russia with 2274 patents in
the 46th position with score (37.9) and in 3rd place the United States with 1784 patent filing ranked 6th in
the innovation ranking with score (59.81). Brazil occupied the 64th position in the innovation ranking,
rising five positions compared to 2017.

Responding to the hypotheses of the study showed a weak correlation p = 0.3038 between scientific
production (articles) x filing of patents aimed at the production of functional foods; positive correlation
and a moderate degree (p = 0.6413), regarding investments in research and development x patent filing and
a positive and weak correlation (p = 0.2903) regarding the innovation index x quantitative patents.

The United States and China, considered as the holders of patents respectively logarithmic patents
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(7.486613313); (5.342334252) and production of articles (1066); (895) were well apart and above the linear
line showing that scientific production does not follow the pace of filing and patents in these countries.
Although South Korea and Russia presented respectively logarithmic patents (8.93550871150322);
(7.72929567431048) and R&amp ;D % of GDP (4.81009); (0.98988) both were well away from the linear
line.

Spain, China, South Korea, France and the United States with patent logarithm(4.85981240436167)
1(5.34233425196481) ;(8.93550871150322) ;(4.78749174278205); (7.486613313996) and innovation
index (48.68) ; (53.06) ;(56.63); (54.36);( 59.81) were close to the linear line and with greater evidence of
correlations of the 2 variables.

Therefore, it is essential that governments offer conditions for institutions, companies to continue
implementing technological innovation, transform science into assets for the market and society, so it is
essential that our researchers and managers have the right tools to foster progress whose objective is to
promote a socioeconomic and institutional environment linked to the development of science, technology,

R&D, intellectual property and innovation.

References

ALBERT J. R. G., YASAY, D. B., & GASPAR, R. E. Examining processes in research and development at
the Department of Science and Technology. PIDS Discussion Paper Series, 2016.

ALMEIDA, C. C. D.; GRACIO, M. C. C. Producdo cientifica brasileira sobre o indicador “Fator de
Impacto”: um estudo nas bases SciELO, Scopus e Web of Science. Encontros Bibli: revista eletronica de

biblioteconomia e ciéncia da informagdo, vol. 24, num. 54, pp. 62-77, 2019. Disponivel
em<https://doi.org/10.5007/1518-2924.2019v24n54p62> Acesso em: 10 de nov. 2021.

AMON-HA, R.; ARRUDA, R. G. D.; BEZERRA, J. F.; LEITAO, N. P. LEITAO. Indice de Inovagio
Global - Uma analise da trajetoria brasileira entre os anos de 2007 a 2018. 2019. ANPEC. Disponivel em
<https://www.anpec.org.br/encontro/2019/submissao/files 1/i9-
30bba0c8bcf2bb63bb77¢7321¢333b7f.pdf> Acesso em 12 de nov. 2021.

ARCURI, M. Politicas de CT&I e financiamento publico a infraestrutura de C&T: Comparagoes
internacionais e mapeamento da infraestrutura nacional. In F. Negri & F. H. S. Squeff (Org.), Sistemas

setoriais de inovagdo e infraestrutura de pesquisa no Brasil (pp. 581-615). IPEA,2016.

BRASIL. Lei 9.394, de 20 de dezembro de 1994. Estabelece as diretrizes e bases da educacgdo nacional.
Disponivel em< https://www.planalto.gov.br/ccivil 03/Leis/L9394.htm>. Acesso em: 10 de nov. 2021.

CARTA IEDI, 2018. Edi¢do 831. Disponivel em<

International Educative Research Foundation and Publisher © 2022 pg. 155



International Journal for Innovation Education and Research ISSN 2411-2933 01-05-2022

https://'www.iedi.org.br/cartas/carta iedi n 831.html# > Acesso em 12 de dez. 2021

CONTO, S. M. D.; JUNIOR, J. A. V. A.; VACCARO, G. L. R. A inovagédo como fator de vantagem
competitiva: estudo de uma cooperativa produtora de suco e vinho orgdnicos. Gest. Prod., Sao Carlos, v.
23, n. 2, p. 397-407, 2016. Disponivel em:

https://www.scielo.br/j/gp/a/fVy99BkFcFXnXTWJ6hndhVP/? lang=pt&format=pdf> Acesso em 12 de dez.
2021.

DE NEGRI, F. Novos caminhos para a inova¢do no Brasil. Washington: Editora Wilson Center, 2018.

DUTTA, S.; LANVIN; B.; VINCENT, S. W. Introducéo: Lancamento do indice Global de Inovagio de
2019: Criar Vidas Sadias - O Futuro da Inovagao Médica., Faculdade de Negocios SC Johnson da
Universidade Cornell; Organizacio Mundial da Propriedade Intelectual (OMPI). Disponivel <
https://www.wipo.int/edocs/pubdocs/pt/wipo_pub_gii 2019.pdf> Acesso em 02 de dez. 2021.

DUTTA, S.; REYNOSO, R. E.; GARANASVILI, A.; SAXENA, K.; LANVIN, B., WUNSCH-
VINCENT, S.; LEON, L. R.; e GUADAGNO, F. The global innovation index 2018: Energizing the world

with innovation. Global Innovation Index, 2018, page 1.

FORNARI, V. C. B.; GOMES, R.; CORREA; A. L. Indicadores de inovagdo: um exame das atividades
inovativas na industria internacional de alimentos processados. Rev. Bras. Inov., Campinas (SP), 14 (1),
p. 135-162, janeiro/junho 2015. Disponivel em<
https://periodicos.sbu.unicamp.br/ojs/index.php/rbi/article/download/8649092/15641/27079> Acesso em
12 de dez. 2021.

FORTUNE. Fortune Global 500 List 2018: See Who Made It. 2018. Disponivel em:
<fortune.com/global500/list/>. Acesso em 12 de nov. 2021.

GALINA, S. V. R.; BORGES, C. B.; SANTOS, V. J. B. D. Internacionalizacao da P&D — um estudo
comparativo entre Brasil, China e india. XXV Simpésio de Gestio da Inovacio Tecnologica. ANPAD,
Brasilia, 2008.

GUIMARAES, G. D. S.; GUIMARAES.; TANURE, S.; GRIEBELER, M. P. D. Aspectos Sobre Inovagao
De Marketing E Inovagdo Organizacional Na Otica Das Micro E Pequenas Empresas De Capio Da
Canoa/R. Territorios, Redes e Desenvolvimento Regional: Perspectivas e Desafios Santa Cruz do
Sul, RS, Brasil, 13 a 15 de setembro de 2017. Disponivel em<
https://online.unisc.br/acadnet/anais/index.php/sidr/article/viewFile/16568/4211> Acesso em 11 de
nov.2021.

JULIE, P. A. Empreendedorismo regional e economia do conhecimento. Editora Saraiva, 1 ed. 2017.

International Educative Research Foundation and Publisher © 2022 pg. 156



International Journal for Innovation Education and Research Vol:-10 No-5, 2022

JUNIOR, T. W.; COSTA, C.C.D.M.  Avalia¢ao do impacto da produgao cientifica de programas
selecionados de pos-graduagdo em Administragao por meio do indice H. R. Adm., Sdo Paulo, v.50, n.3,

p.325-337, jul./ago./set. 2015. Disponivel em< https://pesquisa-

eaesp.fov.br/sites/gvpesquisa.fev.br/files/arquivos/thomaz rausp 103888-182410-1-pb.pdf> Acesso em
10 de nov. 2021.

LAPPE, L.; POLI, O. Luiz.; MAZZIONI, Sady. Gestao da inovacao na industria de alimentos: analise
bibliométrica da producdo cientifica nacional e internacional NAVUS - Revista de Gestao e Tecnologia,
vol. 7, nim. 1, enero-marzo, 2017, pp. 57-72. Disponivel em<
https://www.redalyc.org/pdt/3504/350454065004.pdf> Acesso em 12 de dez. 2021.

MACHADO, F. M. MACHADO; ORTIZ, L. C. V,; SILVEIRA, F. D.; ROMANO, L. N.. A Patente Como
Fonte De Informagao Tecnologica No Desenvolvimento De Maquinas Agricolas. Propriedade intelectual,
tecnologias e inovacao/ Suzana Leitdo Russo, Antonio Vanderlei dos Santos; Fatima Regina Zan,;
Mariane Camargo Priesnitz (organizadores). — Aracaju: Associacio Académica de Propriedade
Intelectual, 2018, 400 p.

MIOT, H. A. Andlise de correlacdo em estudos clinicos e experimentais. Vasc Bras. 2018, Out.-Dez.;
17(4):275-279. Disponivel em <

https://www.scielo.br/j/jvb/a/Y wjG3GsXpBFrZLQhFQG45Rb/?lang=pt&format=pdf> Acesso em 12 de
dez. 2021.

PAVANELLI, M. A.; OLIVEIRA, E. F. T. D. Registro De Patentes Das Universidades Brasileiras Em
Bases Internacionais. XVII Encontro Nacional de Pesquisa em Ciéncia da Informagao (XVII
ENANCIB), 2016. Disponivel em<
https://www.brapci.inf.br/_repositorio/2017/01/pdf 588ba8c647 _0000021834.pdf> Acesso em 10 de nov.
2021.

RAIMUNDO, L.M.B.; BATALHA, M.O.; TORKOMIAN, A. L. V. Dinamica tecnoldgica da Industria
Brasileira de Alimentos e Bebidas (2000-2011). Gest. Prod., Sao Carlos, v. 24, n. 2, p. 423-436, 2017.
Disponivel em< https://www.scielo.br/j/gp/a/Y ggTqRqHxmNMvIKTWPL LxJj/?lang=pt&format=pdf>
Acesso em: 10 de nov. 2021.

SANTOS, L. R.; RABELO, D. M. R. D. S. Producao Cientifica: Avaliacao, Ferramentas E Indicadores
De Qualidade. Ponto de Acesso, Salvador, v.11, n.2, p. 3-33, ago. 2017. Disponivel em<
https://periodicos.ufba.br/index.php/revistaici/article/download/13698/15194> Acesso em 10 de nov.
2021.

SCARPELLI, M. C.; JUNIOR, S. K. Mensuragao ¢ avalia¢do de indicadores de inovagdo. Gestao da

Inovacio e Empreendedorismo. Org. Geciane Silveira Porto. 1 ed. Rio de Janeiro. Elsevier. 472 p.

International Educative Research Foundation and Publisher © 2022 pg. 157



International Journal for Innovation Education and Research ISSN 2411-2933 01-05-2022

2013.

SCUDELER, M. A.; OLIVEIRA, M. C. S. C. A contribuicio do sistema de patentes para o
desenvolvimento econdmico e tecnolégico: uma analise sumaria do perfil inovativo do pais a partir
dos depésitos de patente perante o INPI. 2013. Disponivel em<
<http://www.publicadireito.com.br/artigos/?cod=1294afe6156ef3b5>. Acesso em: 12 de dez. 2021.

SILVA, M. A. C. G. D. SILVA Analise de indicadores da produgao cientifica, tecnologica e artistica, dos
lideres dos grupos de pesquisa do Instituto Federal de Sergipe no periodo de 2000 a 2016. Revista
Tecnologia e Sociedade. 2016. Disponivel em< https://periodicos.utfpr.edu.br/rts> Acesso em 10 de nov.
de 2021.

SPUTNIK BRASIL. Projeto russo de nanotecnologia é considerado melhor na Europa. 2015.
Disponivel em:< https://br.sputniknews.com/20150702/1459926./%3E>. Acesso em: 12 de nov. 2021.

TIDD, Joe; BESSANT, John. Gestao da inovacao. Traducdo de Félix Nonnenmacher. 5. ed. Porto
Alegre: Bookman, 2015.

ZANCUL, E.; ARBIX, G.; MIRANDA, Z.; TOLEDO D. A dificil transi¢do chinesa do catching up a
economia puxada pela inovagdo. Made in China 2025 e Industrie 4.0, pp. 143-170. Disponivel
em<https:// www.scielo.br/j/ts/a/DgPg3vCIJFBITJFLwGsY  LnDK/?lang=pt&format=pdf

International Educative Research Foundation and Publisher © 2022 pg. 158



	Abstract
	1. Introduction
	3. Methodology
	The Spearman Correlation Coefficient is calculated with the following expression:
	4. Results and Discussion
	Figure 1 – Correlation of articles x quantity of patents
	Source: Made by the author (2021).
	Figure 2– Correlation of expenses with R&D % of GDP x quantitative of patentes
	Source: Made by the author (2021).
	Brazil was on the axis of the lower part, presented a departure from the linear line in the graph and weak correlation between the innovation index x quantitative of patents, however, it is notorious that from the Innovation Law No. 10,973 there were ...
	Figure 3– Correlation between innovation index and quantitative of patentes
	5. Final Considerations
	References
	ALBERT, J. R. G., YASAY, D. B., & GASPAR, R. E. Examining processes in research and development at the Department of Science and Technology. PIDS Discussion Paper Series, 2016.
	ALMEIDA, C. C. D.; GRÁCIO, M. C. C. Produção científica brasileira sobre o indicador “Fator de Impacto”: um estudo nas bases SciELO, Scopus e Web of Science. Encontros Bibli: revista eletrônica de biblioteconomia e ciência da informação, vol. 24, núm....
	ARCURI, M. Políticas de CT&I e financiamento público à infraestrutura de C&T: Comparações internacionais e mapeamento da infraestrutura nacional. In F. Negri & F. H. S. Squeff (Org.), Sistemas setoriais de inovação e infraestrutura de pesquisa no Bras...
	BRASIL. Lei 9.394, de 20 de dezembro de 1994. Estabelece as diretrizes e bases da educação nacional. Disponível em< https://www.planalto.gov.br/ccivil_03/Leis/L9394.htm>. Acesso em: 10 de nov. 2021.
	CARTA IEDI, 2018. Edição 831. Disponível em< https://www.iedi.org.br/cartas/carta_iedi_n_831.html# > Acesso em 12 de dez. 2021
	CONTO, S. M. D.; JÚNIOR, J. A. V. A.; VACCARO, G. L. R. A inovação como fator de vantagem competitiva: estudo de uma cooperativa produtora de suco e vinho orgânicos. Gest. Prod., São Carlos, v. 23, n. 2, p. 397-407, 2016. Disponível em: https://www.sc...
	DE NEGRI, F. Novos caminhos para a inovação no Brasil. Washington: Editora Wilson Center, 2018.
	ZANCUL, E.; ARBIX, G.; MIRANDA, Z.; TOLEDO D. A difícil transição chinesa do catching up à economia puxada pela inovação. Made in China 2025 e Industrie 4.0, pp. 143-170. Disponível em<https://www.scielo.br/j/ts/a/DgPg3vCJFB9TJFLwGsYLnDK/?lang=pt&form...

