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ABSTRACT 

 
The process of technological development is due to the need to promote a solution to a particular problem of 

agents, compete with products and/or processes on the international market and to promote scientific 

advancement. Thus, the patent system is a repository of knowledge for protection, for promotion of diffusion 

through licensing agreements and an indicator of technological development. In 2004, the Brazilian Government 

enacted the Brazilian Innovation Act and the mechanisms were improved for cooperation between firms and 

public education, science and technology organisations and also promoted the commercialisation of technology 

produced by public education, science and technology organisations and the mandatory establishment of 

Technology Transfer Offices. The Comissão Nacional de Energia Nuclear (CNEN) is a federal agency 

responsible for basic and applied research in the field of nuclear technology and has used the patent system 

since the 1980s to protect its knowledge. With the advent of the Innovation Act in 2004, there was a significant 

boost in requests for patents in CNEN which also established an internal set of normative acts and created a 

System of Innovation Management and Technology Innovation Offices in its research institutes to support 

management and dissemination of knowledge. The aim of this case study is to present the profile of the requests 

for patents by CNEN before and after the enactment of the Brazilian Innovation Act covering the period of time 

between 1980 and 2010. 

 

 

1. INTRODUCTION 

 

In the current global economy, one of the main sources of development and competitivity is 

the application of knowledge. Thus, science, technology and innovation (ST&I) are now 

considered instruments of fundamental relevance for economic growth and development, 

social inclusion, reduction of inequalities (both internal and external) and also the 

strengthening of the international insertion of the economy of a country, which makes it 



2013 International Nuclear Atlantic Conference - INAC 2013 
Recife, PE, Brazil, November 24-29, 2013 
ASSOCIAÇÃO BRASILEIRA DE ENERGIA NUCLEAR - ABEN 
ISBN: 978-85-99141-05-2 

 

necessary to have a package of actions by Governments, to nurture the incorporation of 

knowledge within society, which means to support, without any reservations, a process of 

accumulation of intangible capital, made up of technology and knowledge, the main factors 

for progress, both economic and human. 

 

 

2. KNOWLEDGE AND PATENT SYSTEM USE 

 

We currently see that economic development is based on agents’ capacity to generate, take 

possession of, and apply knowledge for the generation and distribution of wealth. Wealth 

itself has been taking more and more intangible forms. Indeed, the intellectual capital of 

companies is now one of the mainstays of their corporate competitivity. Knowledge has been 

upgraded to the position of a key asset within organisations. So that it may be possible to take 

possession of such knowledge, Terra (2001) proposes a knowledge management model – a 

systematic process of identification, creation, renovation and application of knowledge assets 

within an organisation – assimilating the contributions made by the other authors. 

 

According to Dosi et al (1988), part of the knowledge involved in use and improvement of 

technologies is both open and available to the public; by way of example, the authors mention 

technical and scientific publications. However, other aspects are indeed private, whether this 

is in implicit fashion (being tacit in nature) or explicitly protected by secrets or other judicial 

means. Technological advances are mostly associated with some subset of public knowledge 

that is available, which is made available and also improved by the technical and scientific 

community. However, some of them are also conditioned by skills and types of knowledge 

that are not made available to the general public and, as strategic resources, should indeed be 

protected in some way. Intellectual property is just one way of protecting the knowledge thus 

generated, as it provides the owner thereof with means of defence against possible undue 

appropriation by third parties, as also with a temporary exclusivity privilege in the 

exploitation of this knowledge. 

 

Andersen (2006) considers that there should be some kind of protection, to uphold the 

intellectual property rights, more specifically knowledge and technologies, which are sources 

of appropriation of capital, as also absorption and diffusion of technological information, 

generation of funds, and competitive strategy – which are essential for the social and 

economic development and growth of nations. The issue is complemented by Falvey et al 

(2006) who add to the issue by saying that industrial property rights could be facilitators of 

technological innovation, on granting to the respective creators a temporary monopoly over 

their own creations, with the main aim of providing economic and financial return on the 

activities of research and development. 

 

 

3. THE CNEN 

 

The CNEN, established in 1956, is the institution responsible for the operation and the 

regulation of nuclear activities in Brazil. Ever since the institution was first created, its aims 

have been the establishment of standards and regulations in areas such as radioprotection and 

nuclear security, development of research aimed at the use of nuclear techniques for the 

benefit of society, and advisory services to the Brazilian Government  in the establishment of 

a National Nuclear Energy Policy, imposing some control over nuclear activities, so as to 
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make sure of the safe and pacific use of nuclear energy, also granting licences and controlling 

nuclear and radioactive installations, be they of the medical, industrial, research or electricity 

generation areas. 

 

CNEN now includes several research institutes that act towards the promotion of scientific 

and technological development of sectors such as energy, industry, health and the 

environment, through the use of nuclear technology, subordinated to the Research and 

Development Department (DPD): Nuclear Technology Development Centre (CDTN), 

Institute for Nuclear and Energy Research (IPEN), Nuclear Engineering Institute (IEN), 

Radioprotection and Dosimetry Institute (IRD), Poços de Caldas Laboratory (LAPOC), 

Regional Centre for Nuclear Science of the Brazilian Midwest (CRCN-CO) and the Regional 

Centre for Nuclear Science (CRCN-NE). CNEN also has a majority stake in two other 

industrial companies of the sector: Indústrias Nucleares do Brasil S/A (INB), active in the 

nuclear fuel cycle, and Nuclebrás Equipamentos Pesados S/A (NUCLEP), which is active in 

the area of heavy boilers for nuclear or conventional units. 

 

 

4. IMPACT OF THE BRAZILIAN INNOVATION ACT ENACTMENT 

 

The generation and the diffusion of knowledge at CNEN have been strongly affected by 

political positions in the different phases which the Brazilian nuclear programme has been 

through and has rested in a peripheral position within the centre-periphery dynamics 

mentioned by Albuquerque (1966), which says that the countries at the centre would be those 

on the technological frontier with mature innovation systems, while the periphery would be 

composed of the countries whose innovation systems have not reached a standard of maturity, 

as is the case of Brazil. 

 

The CNEN, in its first steps towards the protection of intellectual property rights, has 

internally regulated an award system for the inventor, implemented in 1989
1
, related to the 

commercial exploitation of invention and models of use patents, and also registers of 

industrial design, through Normative Instruction No. 0010 of its Planning and Coordination 

Department.  

 

The regulatory standard for technological innovation in the country was established in 2004, 

by means of the enactment of Law No. 10,973 of 2 December of that same year (Innovation 

Law) which has established measures of encouragement of innovation and scientific and 

technological research within the productive environment, with a view to skills training, 

within the reach of technological autonomy, and also the industrial development of the 

Country. 

 

The development of the protection of intellectual property rights at CNEN was encouraged 

through the passing of the Innovation Law, through a specific normative instruction, with 

operational procedures to protect the intellectual creations that need such legal protection
2
, 

consubstantiated by Normative Instruction 011 of the General Co-ordination of Plans and 

Programmes (CGPP). After two months of internal discussions, in 2007 the CNEN finally 

                                                           
1
 IN-SPC-0010 – Inventor Awards. Available at http://intranet.sede/documentos/instr-normativas/pr/in-spc-

0010.pdf. ( 2011). 
2
 IN-CGPP-0011 – Intellectual Property. Available at http://intranet.sede/documentos/instr-normativas/pr/in-

cgpp-0011.pdf.  (2011). 
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approved an Innovation Management System
3
 by approval of Normative Instruction No. 

0001 of the DPD, fully applying the terms of the Innovation Law within its environment. The 

normative regulations of CNEN are regularly revised for updating in line with changes to the 

regulatory documents and enhancement of internal practices. 

 

As an institutional strategy for insertion within the new environment of Science, Technology 

and Innovation of the country, in 2006 CNEN created the Innovation Management System, 

which provides the organisation with mechanisms necessary for the implementation and 

operationalisation of the encouragement of scientific and technological innovation, as 

according to Law No. 10,973/2004. The Innovation Management System of CNEN 

(SGI/CNEN) is made up of the Innovation Policies of CNEN and the respective agents of this 

Policy, represented by its scientific and technological institutions (ICT)
4
, by the 

Technological Innovation Offices (NITs), by the Innovation Coordination Board (NCI) and 

by the Innovation Committee (CI), with the last two institutions as here mentioned being 

institutional areas within CNEN itself. The NCI is a group associated to the DPD, with the 

purpose of coordinating the implementation of the innovation policy of the Institution, and 

the CI is a consultive committee which was set up to act as a type of discussion forum and 

support provider for the Innovation Management System - SGI/CNEN, including the head of 

the NCI and of each NIT (CNEN, 2008). 

 

The Technological Innovation Office of the CNEN institutes have the basic functions of 

implementation, enhancement and maintenance of the institutional policies for 

encouragement of the protection of intellectual property rights, as also the appraisal and the 

classification of the results arising from research projects and activities, the accompaniment 

of order processing, and the maintenance of intellectual property entitlement of the unit, as 

well as the identification of opportunities and encouragement for the execution of innovation 

projects and the transfer of Technologies (CNEN, 2008). 

 

The CNEN Innovation Policy was established in a 2008 resolution
5
, according to which their 

projects for scientific research and technological development must, among other aims, 

generate innovations to meet the demands of the nuclear sector in the country and also other 

productive sectors of institutional interest (CNEN, 2011). 

 

 

5. CNEN PATENT APPLICATION PROFILE BETWEEN 1980 AND 2010 

 

The information about applications for industrial protection of CNEN, as also its institutes 

and controlled companies, between 1980 and 2010, as obtained from the Brazilian National 

Institute of Industrial Property (Instituto Nacional da Propriedade Industrial - INPI) and the 

European Patent Office (EPO) are shown in Figure 1. 

 

 

                                                           
3
 IN-DPD-0001 – CNEN Innovation Management System. Available at em http://intranet.sede/ 

documentos/instr-normativas/dpd/in_dpd_0001.pdf ( 2011). 
4
 Here the definition of the Innovation Law is used, by which ICT is an organisation or entity of public 

administration with the institutional mission, among others, of execution of basic or applied research activities 

of a scientific or technological nature. 
5
 Resolution published in the Official Federal Government Gazette (Diário Oficial da União) on 13 February 

2008, pages 3 and 4. 
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Figure 1: Requests for Patents by CNEN 

 

 

Between 1980, the year of the first protection patents, through to 2004, a total of 80 different 

applications were observed. Between 2005 and 2010, there were 78 requests for protection. 

Thus, in the six years from 2005 to 2010 the number of protection requests was almost the 

same as that for the 25 years prior to the Innovation Law, which shows that the legal 

milestone of innovation, as established in 2004, has had a positive impact. The variation in 

the number of requests for protection of intellectual property rights in the institutes and 

controlled companies of CNEN can be seen in Figure 2. 

 

 

 
 

Figure 2: Requests for Patents by CNEN, before and after the Innovation Law 
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The percentage distribution of protection requests by institutes and controlled companies can 

be seen in Figure 3, where it can also be seen that, in terms of volume of protection requests 

(out of a total of 158) we have, in decreasing order: IPEN (63%), CDTN (18%), IEN (10%), 

INB (4%), IRD (4%) and CRCN-NE (1%). 

 

IPEN is the largest of the institutes, with a workforce some 900 strong, and has been a partner 

of the University of São Paulo (USP) in several graduate courses for more than 30 years, 

facts which are clearly reflected in the number of patents sought. Next, the CDTN, IEN and 

IRD are almost the same size, while the CRCN-NE is a new institute that started operation 

less than 10 years ago. Finally, INB has a small participation, which comes as no surprise as 

it does not have a research unit and neither has it established long-lasting partnerships with 

the institutions of the nuclear area.  

 

 

 
 

Figure 3: Requests for Patents by CNEN Units 

 

 

The requests for industrial protection made by CNEN, as also its institutes and 

controlled companies, by section of the International Patent Classification (IPC)
6
, are shown 

in Figure 4. 

                                                           
6
 The International Patent Classification is available at http://ipc.inpi.gov.br/ipcpub/ (2013). 
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Figure 4: Classification of CNEN Patent Applications by IPC Section 

 

 

The distribution of the patent applications, considering a total of 296, within the Brazilian 

nuclear section, considering the IPC, is: Section A – Human Necessities (28 – 9%); Section B 

– Performing Operations; Transporting (71 – 24%); Section C – Chemistry; Metallurgy (108 

– 37%); Section D – Textiles; Paper (0 – 0%); Section E – Fixed constructions (2 – 1%); 

Section F – Mechanical Engineering; Lighting; Heating; Weapons; Blasting (4 – 1%); 

Section G – Physics (56 – 19%) and Section H – Electricity (27 – 9%). The CNEN protection 

requests are therefore concentrated in sections B, C and G, with a smaller volume of 

production in sections A and H, almost irrelevant in sections E and F, and absent in section 

D. 

 

In section A, that of Human Necessities, with a participation of 10% of total production, we 

see a greater volume coming from IPEN with 79%, followed by CDTN with 21% of the total. 

In class A61, which includes medical or veterinary science and hygiene, we see a prevalence 

of production of patents in subclass A61K, which includes patents for preparations for 

medical, dental or hygiene purposes, accounting for 50% of the total.  

 

In section B, related to performing operations and transport, with a participation of 24% of 

total production, we also see that the largest volume has come from IPEN, with 76% of the 

total, followed by CDTN with 20% of the total. Here we see a concentration in class B01 

(66%), a class which refers to physical or chemical processes or equipment in general, and 

especially in subclasses B01D and B01J, which include patents for physical or chemical 

processes or equipment for separation of components (participation of 17%) and catalysis and 

colloidal chemistry (a 41% participation).  

 

In section C, chemistry and metallurgy, with 37% of total production, once again the largest 

volume was that of IPEN, with 67%, followed by CDTN with 19% of the total. Here we can 

see a concentration in class C08 (38%), related to the chemical preparation or processing of 

organic macromolecular compounds and other compositions based on these, and in classes 

C02, related to treatment of water and residues (13%), C01, related to inorganic compounds 

of non-metallic elements (13%), and C22 (11%), treatment of alloys or non-ferrous metals.   
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The production of Technologies in sections E (fixed construction) and F (electricity), each 

showing a participation of 1%, can be considered irrelevant within the scope of total 

production. 

 

In section G, related to physics, with a participation of 19% of total production, we see a 

greater volume at IPEN with 38%, followed by the CDTN with 27% and IEN, with 18% of 

the total. Here we see a concentration in class G01 (82%), related to equipment and 

activities for measurement and testing, and less significant production in class G21 (7%), 

related to nuclear physics and nuclear engineering. In class G01, we see that the G01N and 

G01T subclasses predominate, classes which include patents for equipment and processes for 

measurement and testing for the investigation or analysis of materials through the 

establishment of their chemical or physical properties (participation of 38%) and equipment 

and processes to measure nuclear or X-ray radiation (participation of 27%), respectively. 

According to the INPI (2011), it is class G21 (Nuclear Physics and Nuclear Engineering) that 

reflects the world advancement in the nuclear area. We see that Brazilian production is very 

low in this class, with a participation of 1% in the total number of patent applications made 

by CNEN, with production distributed between IPEN, IRD and INB. This confirmation 

suggests that Brazil has a highly peripheral action in terms of development of nuclear 

technology in the narrow sense of the term. 

 

In section H, which includes electricity, and which has a participation of 9% of total 

production, we see that all cases were from IPEN. The data obtained suggest a concentration 

in class H01 (93%), related to basic electrical elements, with most of the production (78%) 

being in subclass H01M, direct conversion of chemical energy into electrical energy. 

 

In relation to the activities of CNEN together with other players on the Science and 

Technology (S&T) scenario, between 1980 and 2004 there have been four cases of requests 

for patents made by the Commission with external partners, one being jointly with an 

independent inventor, one with nurturing organisations, four with Companies and two with 

Universities
7
. Between 2005 and 2010, this figure was much higher, with an increase of about 

700% in applications together with Companies (8 applications), about 300% in requests with 

independent inventors (1 application), an increase about of 1600% in requests with nurturing 

organizations (4 applications) and about 1300% (10 applications) in requests with 

universities, suggesting that the implementation of the Innovation Policy of CNEN has had a 

positive impact.  

 

                                                           
7
 One same order may involve more than one partner. 
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Figure 5: Requests for Patents by CNEN with External Partners 

 

 

6. CONCLUSIONS 

 

The history of the CNEN institutes is strongly linked to the Nuclear Programme which, right 

from the start and particularly during the Nuclear Treaty with Germany
8
, was characterised 

by lack of constancy, both in terms of purposes and resources. At the end of the 1980s, this 

situation became critical and the institutes had to expand their areas of activity, to obtain 

resources through other means. 

  

The strategy used was successful, and the institutes, each exploiting areas where their 

competence was greatest and where there was a minimum of skills and infrastructure to open 

new lines of research, managed to get their importance recognised, both in the academic and 

the corporate environments. Currently, they manage to raise significant nurturing resources 

both from the Federal Government and also from the Research Support Foundations (FAPs) 

in the different states, and through agreements with the private sector. 

 

Here we stress the competence of the institutes in areas that are relatively new, like 

nanotechnology, lasers, biotechnology, alternative sources of energy and 

radiopharmaceuticals, among others. 

 

In this way, the institutes have been active in the application of nuclear techniques to health, 

to the environment, to industry in general, and also having their knowledge recognised both 

nationally and internationally, in radiation metrology, an area which is widely used. 

 

Next, we try to relate the institutional competences to the characterisation of its patent 

requests. 

                                                           
8
 BRAZIL. Nuclear Agreement between Brazil and the Federal Republic of Germany on Cooperation for the 

Pacific Use of Nuclear Energy, 27 June 1975. MCT. Available at: http://www.mct.gov.br/index.php/ 

content/view/8519.html ( 2011). 
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Production in areas such as medical or veterinary science and hygiene (class A61) shows the 

use of resources and competences of the CNEN research institutes in the use of nuclear 

techniques as applied to health. These same competences explain the concentration in class 

C08, which includes chemical preparation or processing and compositions based on organic 

macromolecular compounds. 

 

The concentration in Class B01 (physical or chemical processes or equipment in general) can 

be explained by the competence of the CNEN research institutes in the production of 

auxiliary devices and also in the development of miscellaneous chemical and physical 

methods, using knowledge that has been accumulated in the nuclear energy area for the 

treatment of minerals containing uranium, in the development of nuclear fuels, in stages of 

separation and concentration. 

 

The issues related to checking and reliability of measurements are of critical importance for 

the nuclear sector. However, this is a competence which adds value to all the areas of 

experimental development. The concentration in class G01 (measurements and testing) show 

this competence of CNEN research institutes in the area of nuclear physics. Patents are, 

however, restricted to auxiliary equipment for testing and measurement. This distribution as 

observed in Section G can be explained by the models used in the past, with the import of 

Technologies without the due transfer of knowledge and by the high volume of investment 

required, hence not available due to the long succession of economic crises which Brazil has 

been through. Production in the area of basic electrical elements once again shows the use of 

the resources and competences of the institutes in sectors where the volume of investment as 

necessary is not that great. 

 

In a systematic analysis, we see that the patent applications made by CNEN are basically in 

relation to applications of nuclear technology in materials, medicine and auxiliary equipment, 

areas of activity which require a lower volume of investments compared to the investments 

necessary for a more concentrated activity in areas such as nuclear physics and nuclear 

engineering. We reach the conclusion that this distribution can be explained by the necessity, 

of CNEN and its institutes, to diversify their areas of activity, as a way of facing the 

successive economic crises, which have had a direct effect on industrial production and have 

also enforced a strong limitation on S&T investments in the 1980s and 1990s. 
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