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ARTICLE INFO                                          ABSTRACT 
 

 
 
 

International agreements recognized the need to limit natural resources exploitation, as well as the fair 
and equitable access and benefits sharing from the genetic heritage.The purpose of this paper is to 
analyze the Brazilian legislation, in particular on the new legal landmark for biodiversity. It also aims 
to analyze the interfaces between benefits sharing and technology transfer.Brazil became one of the 
first countries to create a special legislation about the use and exploitation of biodiversity that 
prioritizes the conservation and encourage national scientific and technological development. This 
new legislationprescribe foreign industries to develop research activities associated with Brazilian 
universities to access the genetic heritage as well as it imposes the benefits sharing through 
technology transfer mechanisms even if these benefits come from a finished product or amaterial 
derived produced outside the country. The new legal landmark will serve as an important instrument 
for countries with interest inBrazilian natural resources. However, the success inatechnology transfer 
process will depend on the ability to incorporate knowledge and adapt it to new technologies, and 
alsoit depends on the level of discipline and the monitoring by research institutions and others 
organizationsinvolved in thiskind of process. 
 

 
 

 
 

 

INTRODUCTION 
 

In 2015,Brazilian government approved law nº 13.123, also 
known as the New Legal Landmark for Biodiversity (NLLB), 
which regulates the genetic heritage and traditional knowledge 
associatedwith fair and equitable Access and Benefits Sharing 
(ABS).These benefitssharing must happen from economic 
exploitation of finished products or any material derived from 
genetic heritage, even if they are produced outside the country, 
prioritizing the conservation and sustainable use of Brazilian 
biodiversity and encouraging national scientific and 
technological development (Brazil, 2015; Menuchi et al., 2015; 
Saccaro, 2011). The Brazilian NLLB is associated with main 
international multilateral agreements, such as the Nagoya 
Protocol in which more than 180 countries were signatories, 
and the Convention on Biological Diversity (CBD). These 
agreements prioritize an important subject: Developed 
countries have the biggest concentration of economic and 
technological resources, but less natural resources. They should 
provide mechanisms to promote economic and technological 
development to the mega-biodiverse countries1, 
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1 Mega-biodiverse countries are considered those who have together 
approximately 70% of the biology of the planet: South Africa, Australia, 
Brazil, China, Colombia, Ecuador, United States of America, Philippines, 
India, Indonesia, Madagascar, Malaysia, Mexico, Papua New Guinea, Peru, 
Democratic Republic of Congo and Venezuela. Brazil is the world's richest 
country in terms of biodiversity (Mittermeier and Goettsch, 1997; Valois, 
1999). 

 
allowing them to preserve their ecosystem with a fair 
exploitation in a more social, economic and environmentally 
sustainable way (CBD, 1992). These agreements recognized 
the Technology Transfer (TT) as a relevant mechanism to non-
monetary form of ABS in order to promote the qualification of 
research, technological development and the environment 
preservation in countries of origin. Ranga and Garzik (2015) 
point that TT takes an important role in the interface between 
science and product development, improving the innovation 
performance and building a competitive advantage for 
industries as well as universities or any other research 
organizations. Despite of that, Chapple et al. (2005) and 
Audretsch et al. (2014) indicate that TT is the process of 
transferring any type of scientific findings from one 
organization to another, or from a country to another. These 
kind of process makes possible to produce innumerous benefits 
to society through promoting industries competitive advance 
and, consequently,improving national and regional economic 
growth (Phan and Siegel, 2006; Perkmann et al., 2015). Even 
though it is considered as the main forces into the innovation 
process, the TT is in the early stages in Brazil, especially if it is 
compared to other countries such as UK and US (GIL, 2015; 
Mazuccato, 2016). Layargues (1997) believes that innovation 
and the environment complement each other in terms of the 
creation of new clean technologies, in which the government 
becomes responsible for promoting, regulating and supervising 
this integration. Consequently, the NLLB can be understood as 
a governmental action aimed at a fairer development, linked to 
the country's innovation requirements and the preservation of 
the environment, focused on Brazil’s development (Lima et al., 
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2015). TT from the developed countries to developing 
countries has received increased attention as attested by many 
publications (Madu, 1989). However, the potential benefits, 
costs and risks of these new technologies must be considered, 
ensuring that they are economically viable, socially acceptable 
and respectful of the environment, in light of the national 
priorities and policies of the technology beneficiary country.  
 
In this context, the purpose of this paper is to analyze the 
Brazilian legislation, especiallyin relation tothe NLLB and 
theinterfaces between ABS and TT. The main argument is that 
the NLLB must be understood as a legal norm for the biome’s 
conservation and the technological development for Brazil, as 
well as to provide a legal framework for managers, policies and 
researchers to conduct into the correct way their researches and 
explorations of the Brazilian biodiversity. The methodology of 
this paper was designed to employ an inductive approach, in 
which it was made the review and examination of literature 
with intersections of the main Brazilian legal norms and others 
related themes. This paper is organized in the following way: a 
discussion of the literature review about the Biodiversity 
Protection, CDB and Nagoya Protocolin Section 2. In section3, 
theNLLB is exposed and the explanationprovides the 
highlights of the Brazilian Law. The Section 4 is a discussion 
of the literature review about TT between countries.  Section 5 
focused on ABS under Brazilian legislation. Section 6 presents 
the conclusions with limitations of research and directions for 
further researches.  
 
BIODIVERSITY PROTECTION  
 
Until 80s, the society believed that biodiversity and traditional 
knowledge were an inexhaustible source of natural and cultural 
resources, with no limits to access, exploitation and use 
(Castelli and Wilkinson, 2002). Corrêa (2006) suggests that 
distorted perception of the environment did not stimulate the 
policy making for a harmonious and fair development, which is 
reflected, accordingtoSanjuan et al. (2011), in the absence of 
international conventions addressed to the environmental 
awareness and preservation topic. Since the 90s, the 
biodiversity has been carried out as anessentialmatter in several 
conferences, conventions and agreements of global impact (De 
Passo and Nogueira, 2009; Jacob, 2005). Among these 
happenings, Antunes (2010), Saccaro (2011) and Moreira 
(2016) highlight two of them: The United Nations Conference 
on Environment and Development (UNCED) took placein Rio 
de Janeiro, in 1992 - Brazil (RIO-92) and the Conference of the 
Parties, in the city of Nagoya, in 2010 - Japan (COP-10). Lee 
and Shon (2016) point that both conferencesrecognized the 
countries autonomy on their biota, the need to limitnatural 
resources exploitation, as well as the fairand equitable ABS 
from the genetic heritage. The Convention on Biological 
Diversity (CBD, 1992), formulated in RIO-92, is recognized as 
the main international agreement to establishlegal landmarks 
for the development of economic activities related to the 
biodiversity (Crespi and Straus, 1996; Antunes, 2010; Chandra 
and Idrisova, 2011). It is important to clarify that this diversity 
must be understood as a range of ecosystems, species and 
genes that needs to be preserved and sustainably used (Laikre 
et al., 2010). The main issues of the CBD are: The recognition 
of the country’ssovereignty over their natural resources;  need 
for countries to create policies for biodiversity; reduction of 
deforestation; increase of the number of protected areas; 

fighting against  biological diversity crimes; investment and 
promotion of scientific research; and technological 
development associated with sustainableexploitation of genetic 
and biological resources (Santilli, 2005; Testilli and Vargas 
2007; Laird and Wynberg, 2016). Among the commitments 
signed by the 180 CBD signatory countries, there is the need to 
guarantee to the developing countriesthe right to a fair and 
equitable benefits sharing of their biological wealth, including 
through the technology transfer mechanisms in order to 
achieve the technological development necessary for the 
economy rise and the strengthening of biodiversity protection 
indeveloping countries (Ferreira and Sampaio, 2013; Santilli, 
2005). 
 
In this context, COP-10 created the ABS Protocol with the aim 
of ensuringfair and equitable access and benefits sharing from 
the genetic heritage (Laird and Wynberg, 2016).In 
addition,Mittermeier and Goettsch(1997)emphasize that the 
ABS Protocol is addressed toencourage the technological and 
scientific progress of the biodiversity exploitation between 
developed and developing countries,through the agreements 
between the parties.Buck and Hamilton (2011) argue that the 
Nagoya Protocol is the end of a long-term legal and political 
debate over the status of genetic heritage under international 
law.  
 
Nevertheless, Roa et al. (2016) point the importance of policies 
that regulate the access and exploitation of genetic heritage, as 
well as the monitoring of technological evolution, especially in 
developing countries. In fact, CDB and Nagoya Protocol are 
not a requiredmechanism; it is the responsibility of each 
country to develop and implement their own legislation (Laikre 
et al., 2010). In this context, the NLLBwas created in Brazil 
associated with CDB and Nagoya Protocol agreement, and 
aims to protect biodiversity interconnectedwith technological 
development. 
 
 
NEW LEGAL LANDMARK FOR BIODIVERSITY IN 
BRAZIL 
 
According to Granja et al. (1999), Brazil is one of the most 
active actors in the international negotiations on recognition of 
nature resources sovereignty, since it deals with this subject as 
a key issue for the country’sdevelopment policy. Brazil also 
considers the biodiversity as animportanttoolfor the sustainable 
development of the country. Consequently, in 2000,Brazilian 
government created Provisional Measure (MP) nº 2.052/2000 
(converted into MP nº 2.186/2001) was created to regulate the 
access and transfer of Brazilian genetic heritage, as well as the 
ABS resultant from these exploitations (Hathaway, 2004; 
Menuchi et al., 2015). On the other hand, Azevedo (2005) 
point that this MP was criticized by research institutions, 
development organizations, industries and traditional 
communities because it did not contain significant issues about 
biodiversity protection. Unfortunately, it was considered an 
instrument of delay and discouragement for scientific and 
development research. Years after publication, this measure 
was canceled mainly because it bureaucratized excessively 
those who carried out research and allowed biopiracy through 
legal ambiguities (Brazil 2015; 2016a). Only in 2015, the Law 
nº 13.123, known as the New Legal Landmark for Biodiversity 
(NLLB), was approved. However, bythis time, the NLLB was 
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created according to the principles of the CDB and Nagoya 
Protocol(Brazil, 2016a), in which provides goods, rights and 
obligations related to the genetic heritage with several issues 
included, but not limited to: Benefits sharing from access, 
consignment and deposit of genetic heritage sample, creation 
of database and a National Benefit Sharing Fund (Lima, 2015). 
 
According to Boff (2015), the new law establish guidelines for 
access to Brazilian genetic heritage for research and 
technological development, as well as the benefits sharing from 
the economic exploitation of the product or reproducible 
material. In addition, it caused the reduction of bureaucracy 
and facilitationof procedures for ABS, althoughthe conduct of 
the whole process remains with the Union. The MP from 2000 
covered only the research and development organizations in 
the biological areas.The creation of the NLLB also covered 
manufacturers, producers or nurseries, who exploit finished 
products or reproducible material, developed based on the 
access to genetic heritage or traditional knowledge associated 
(Brazil, 2016b). It is important to elucidate that theNLLB 
considers genetic heritage as any type of genetic source of 
plant, animal, microbial or other species, includingsubstances 
from the metabolism of these living creatures (Brazil, 2015). 
 
Although there are several legal gaps that need to be better 
designed, it is clear that the NLLB plays an important role on 
the Brazilian biodiversity protection. In addition, Menuchi et 
al. (2015) believes that the new law has brought many positive 
legislative changes and if it is implemented, it can improve the 
relation between protection and exploitation of nature. The 
NLLB prohibits the access to genetic heritage from a foreign 
person or industry as well as imposes the ABS even they come 
from a finished product or a reproducible material produced 
outside the country. In addition, sustainable development 
project of the Brazilian biodiversity must be carried 
out,including one or more of the following items: product 
availability in the public domain, technology transfer, free 
product licensing, human resources training in the related 
areas, free distribution of the products in national social 
programs (Brazil, 2015; 2016a). The new Brazilian legislation 
is not focused on creating a market reserve or a protectionism 
for national companies. In fact, the main goal is to promote 
international partnerships for access and exploitation of the 
genetic heritage by a fair and equitable benefits 
sharingprioritizing the conservation and sustainable use of 
Brazilian biodiversity and encouraging national scientific and 
technological developmentthroughTT activities.  
 
TECNHOLOGY TRANSFER BETWEEN COUNTRIES 
 
The Technology Transfer (TT) between countries is not 
something new. It has happened for a long time (Etzkowitz 
1998). Holt (1990) and Greene (1994) suggest that the Roman 
Empire has already carried out the TT between Mediterranean 
and Middle Eastern countries, not only in matters of military 
infrastructure, essential for expansion and territorial 
achievements, but also in fieldssuch asagriculture, arts and 
philosophy. Therefore, TT can be defined by the movement of 
technology via some communication channel from one place to 
another, from a university to an organization or from a country 
to another (Rogers et al., 2001; Guan et al., 2006; Zhao and 
Reism, 1992). Gervais et al., (2016) point TT as ablend of 
activities that require a multidimensional approach with a long-

term process of interaction between organizations and 
countries. Nevertheless, TT is not just a movement or delivery 
innovation. It is a dynamic, complicated and a 
multidisciplinary process whose success dues to factors 
resulted from other sources (Jafari, et al. 2014). In addition, TT 
involves any kind of activities and processes through 
incorporated products, processes, or knowledge passed from 
one user to another (Besant and Rush, 1993). According to 
Bukalla (2007), TT is an interaction instrument between two or 
more organizations/countries during a knowledge or technical 
producing process to create a new product or service. 
 
The dynamic nature of TT has contributed to the appearing of 
many definitions and conceptions (Anatan, 2015). However, 
based on the literature studies (Reddy and Zhao, 1990; 
Etzkowitz and Leydesdorff, 1998; 1999;Chapple et al., 2005; 
Phan and Siegel, 2006; Audretsch et al., 2014) it is evident that 
TT has a wide conceptualization, because it refers to: use, 
mobilization, application, exchange, development and 
management related to a product, a service, a technology and a 
knowledge. With the aim of attracting technologies, several 
developing countries created international policies to stimulate 
the TT (Hoekman et al., 2005) as a practical alternative to 
solve their complex social and economic problems (Madu, 
1989). As a result of this, TT became an important mechanism 
for economic development since the acquisition and diffusion 
of the technology promote the economic growth (Pagani et al., 
2016).  
 
However, it is crucial to suit local conditions with effective 
immersion and diffusion within and between countries, 
because the key element in TT is not the technology neither the 
knowledge (Wahab et al., 2012). On the contrary, it is the level 
of receivers’ potential to useit in their own operations (Fazal et 
al., 2016). As a result, it is necessary to have the ability of 
maintaining and fully using the appropriate technology to 
contribute to the economic development (Audretsch and 
Caiazza, 2015), because TTitself will not lead to economic 
growth in developing countries. According to Chandra and 
Idrisova (2011), approximately half of the countries that 
sanctioned the CBD recognized the nonexistence of TT as one 
of the main challenges.Since several countries are in the early 
stages of developing measures of access, use of technology and 
their economic and social applications, thus damagingly 
impacting the ability to apply modern technologies for the 
conservation of biological resources. 
 
In this context, developed and developing countries must find 
better mechanisms to improve the absorption ability of the 
technology to guarantee the success of the TT and the social 
and economic benefits for both suppliers and beneficiary 
countries (Hoekman et al., 2005; Wahab et al., 2012). 
Therefore, Madu (1989) emphasizes that all countries should 
include TT policy in their development plans. Bohm and 
Collen (2015) argue that the TT between countries has become 
animportant issue of international environmental policy since 
the CBD recognized the crucial requirement to develop 
scientific, technical and institutional abilities pointed out to 
create a better biodiversity protection in the world. 
Unfortunately, despite of all international agreements, the 
creation of policies and legislations to encourage the TT from 
the ABS of genetic heritage remains incipient in most of 
countries. 
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BENEFITS SHARING UNDER OF BRAZILIAN 
LEGISLATION 
 
Before starting the Brazilian legislation framework, it is 
necessary to understand the ABS concept,in which “access” 
means to have the route or act of coming or approaching, 
“benefits” delineates an advantages or a profits grown from 
something, and “share” means give a portion of something to 
another.  The direct linguistic definition for ABS could cover 
the action of admission and giving a share of the benefits to 
others (Schroeder, 2007; Daudaand Dierickx, 2013). In 
addition, the term ABS refers to the way in which genetic 
heritage may be accessed, and how the benefits that result from 
their use, are shared between people or countries using the 
resources and people or countries providing them (CDB, 
1992). Kamau et al. (2010) believe that the ABS concept is 
strongly linked to the fact that each part is obliged to take 
legislative, administrative or policy measures to certify that 
access and benefits ascending from the exploitation of genetic 
heritage as well as subsequent application and 
commercialization are shared with the providing party. In fact, 
the CBD and the Nagoya Protocol recommend that all 
countries implement specifics legislation on this subject to 
ensure a fair and equitable ABS from the commercialization of 
the genetic heritage from research results, product 
developments or new technologies with economic, social and 
technological value for the country (Buck and Hamilton, 
2011). Based on these recommendations and the international 
agreements, Brazil became one of the first countries to create 
such legislation, in which the main articles and sections will be 
discussed below.  
 
Article 1 of the NLLB presents rights and obligations related to 
the genetic heritage goods, with emphasis on the section V, 
which highlights the fair and equitable ABS from economic 
exploitation of finished product or any material derived from 
genetic heritagefocused to the protection and sustainable use of 
the Brazilian biodiversity. The chapter V of the NLLB and also 
the Decree nº 8.772 /2016 deals that the ABS will happen when 
there is economic exploitation of finished product or 
reproducible material, connectedwith genetic heritage even 
though they are produced outside the country(Brazil, 2015; 
2016a). Boff (2015), argues that finished products should be 
understood as any product that has some component of genetic 
heritage as one of its main elements, carried out on a sample of 
plant and animal species, including domesticated, found in “in 
situ” conditions, in the national territory, on the continental 
shelf, in the territorial sea and in the exclusive economic zone. 
It also includes plant, animal and microbial species maintained 
in “ex situ” conditions, provided that it has been collected 
under “in situ” conditions. 
 
According to Rosenthal (1997), the benefits of ABS 
agreements may include monetary compensation in the form of 
royalties and down payments,but also include non-monetary 
benefits, in which contain but are not limited to: capacity 
building efforts from source countries such as training, 
equipment and infrastructure development; development of 
research in host countries; and building of collaborative 
relations in scientific research (Kamau et al., 2010). In this 
context, the Article 16 of NLLB requests the indication of the 
sharing benefits method, as monetary or non-monetary, at the 
time of notification.  

This notification of finished product or reproducible material 
and the benefits sharing agreement must be presented to the 
Brazilian Management Council for Genetic Heritage (Brazil, 
2015). Article 19 of NLLB points out that the distribution of 
benefits may be organized in the following modalities: 
monetary or non-monetary, including, among others (Brazil, 
2015): Projects for the conservation or sustainable use of 
biodiversity or for the protection and maintenance of 
knowledge; Innovations or practices of indigenous populations, 
traditional communities or traditional farmers, preferably at the 
place of occurrence of the species“in situ”condition or 
obtaining the sample when the original location cannot be 
specified;Technology Transfer;Provision in the public domain 
of product, without protection by intellectual property right or 
technological restriction;Licensing of products free of charge; 
Training of human resources in matters related to the 
conservation and sustainable use of genetic heritage or 
associated traditional knowledge; and free distribution of 
products in programs of social interest. 
 
Article 19 also indicates that the ABS through the TT may be 
carried out in the following ways: Participation in research and 
technological development; Exchange of information; 
Exchange of human resources, materials or technology 
between national scientific and technological research 
institution, public or private, and research institutions based 
abroad; Consolidation of research and technological 
development infrastructure; and establishment of a technology-
based joint venture (Brazil, 2015). In this context, this 
legislation points out the TT as a non-monetary mode of the 
ABS in the hypothesis in which the economic exploitation of 
finished product or of reproducible materials that contains 
main elements from access results by Brazilian genetic 
heritage, even if they are produced outside the country (Brazil, 
2015). This protection of national biodiversity promote the use 
of advanced technologies to allow the sustainable use of biota 
and the development of new technologies In addition, Roa et 
al. (2016) point that non-monetary benefits are capable of 
bringing huge economic return to developing countries through 
recent technological advances. Furthermore, Kamau et al. 
(2010) believe in a new model related to the genetic heritage, 
in which conservation and exploitation are now explicitly 
complemented by the obligation of encouraging the flow of 
benefits for biodiversity sustainability. 
 
The article 52 of NLLB defines that only national public 
organizations that carry out programs of social interest may be 
recipients of TT (Brazil, 2016a), within are the universities and 
research institutions, defined by Law nº 13.243/2016, as an 
institution of the direct or indirect public administration or 
a non-governmental organization (NGO), legally constituted 
under the Brazilian laws, with headquarters and forum in the 
Country, which also includes in its institutional mission or its 
social objective or statutory basic or applied scientific or 
technological research or the development of new products, 
services or processes (Brazil, 2016b). It is noticed that the TT 
must happen for the good of the community through the 
institutions mentioned in the national legislation, and cannot be 
headed for companies with a unique commercial purpose. The 
creation of Complementary Law nº 13.120/2015 represents a 
step forward in legalizing and simplifyingthe activities of 
exploitation from Brazilian biodiversity, since it has reduced 
the limitations of national companies and research institutions, 
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as well as enforce the foreign companies to develop research 
activities associated with Brazilian universities (Brazil, 2015). 
This law aims to stimulate the reception of knowledge and 
techniques already dominated by other countries, so that the 
national scientific community will learn the best way to access 
the genetic heritage and to elaborate innovations from this and 
also from the traditional knowledge. 
 
Conclusion  
 
We believe the Brazilian legislation represents an improvement 
in legalizing of the interpretation and application for 
sustainable use of biodiversity, promoting the technological 
development of the country through the improvement of 
research from TT between countries and the 
debureaucratization of the ABS to genetic heritage. Since it is 
associated with the CBD and COP-10 principles, these legal 
norms will certainly become an important conduct instrument 
for the countries that have an interest in the exploitation of the 
Brazilian natural resources. Another interesting point is that 
foreign companies will be able to develop research activities as 
long as they are associated with Brazilian universities through 
the TT mechanisms. This fact will enable universities to 
improvetheir know-how through the modern technologies and 
methods controlled by other countries to access genetic 
heritage and to develop innovations from these resources. In 
this context, the TT by universities willbecome one of the main 
ABS way of non-monetary benefits, in which it will provide 
economic and environmental advances for Brazil. However, to 
be successful in the TT process, it is precarious to create the 
ability to absorb knowledge and adapt new technology, and 
alsodepend on the design, the discipline and the monitoring by 
the research institutions and others national organizations. The 
future looks very hopeful, but the next steps will certainly 
impact the Brazilian sustainability. 
 

REFERENCES  
 
Anatan, L. 2015. Conceptual Issues in University to Industry 

Knowledge Transfer Studies: A Literature Review. 
Procedia - Social andBehavioralSciences, 211, pp. 711-717. 

Antunes, P.B. 2010. Direito ambiental. Rio de Janeiro: Lumen 
Juris. 

Azevedo, C.M.A. 2005. Regulamentação do acesso aos 
recursos genéticos e aos conhecimentos tradicionais 
associados no Brasil. Biota Neotropica, 5, 1, p.19-27. 

Audretsch, D.B., Lehmann, E.E., Wright, M. 2014. 
Technology transfer in a global economy. Journal 
Technology Transfer, 39, pp. 301-312. 

Audretsch, D., Caiazza, R.J. 2016. Technology transfer and 
entrepreneurship: Cross-national analysis. Journal of 
Technology Transfer, 41, 6, pp.1247–1259. 

Bessant, J., Rush, H. 1993. Government support of 
manufacturing innovation: two country level case study. 
IEEE TransactionsofEngineering Management, 40, 1, pp. 
79-91. 

Boff, S.O. 2015. Acesso aos conhecimentos tradicionais: 
repartição de benefícios pelo “novo” marco regulatório. 
Revista Direito Ambiental e sociedade, 5, 2, pp. 110-127. 

Bohm, M., Collen, B. 2015. Toward equality of biodiversity 
knowledge through technology transfer. Conservation 
Biology, 29, 5, pp. 1290–1302. 

Brazil 1994. Legislative Decree nº 02 from 03th February, 
1994. Approve the Convention on Biological Diversity text, 
signed at the United Nations Conference on Environment 
and Development held in Rio de Janeiro, 05th June, 1992. 
Diário Oficial da República Federativa do Brasil, Poder 
Executivo, Brasília, DF, 04th February, 1994. Retrieved 
20.06.2016, from http://www2.camara.leg.br/legin/ 
fed/decleg/1994/decretolegislativo-3-February-1994-
358280-publicacaooriginal-1-pl.html. 

Brazil 2001. Provisional Measure nº 2.186-16, 23th August, 
2001. Provides for access to genetic heritage, protection 
and access to associated traditional knowledge, allocation 
of benefits and access to technology and technology 
transfer for its conservation and use, and other measures. 
Diário Oficial da República Federativa do Brasil, Poder 
Executivo, Brasília, DF, 24th August, 2001. Retrieved 
20.07.2016, from http://www.planalto.gov.br/ccivil_03/ 
mpv/2186-16.htm.  

Brasil 2015. Law nº 13.123, 20th May, 2015. Provides for 
access to genetic heritage, protection and access to 
associated traditional knowledge and sharing of benefits for 
the conservation and sustainable use of biodiversity. Diário 
Oficial da República Federativa do Brasil, Poder Executivo, 
Brasília, DF, 14th May, 2015. Retrieved 10.04.2016, from 
http://www.planalto.gov.br/ccivil_03/_Ato2015-
2018/2015/Lei/L13123.htm 

Brazil, 2016a. Decree-Law nº 8.772, 11th May, 2016. Regulates 
Law nº 13.1235. Provides for access to genetic heritage, 
protection and access to associated traditional knowledge 
and the sharing of benefits for the conservation and 
sustainable use of biodiversity. Diário Oficial da República 
Federativa do Brasil, Poder Executivo, Brasília, DF, 12th 
May, 2016. Retrieved 12.08.2016, from 
http://www.planalto.gov.br/ccivil_03/_Ato2015-
2018/2016/Decreto/D8772.htm 

Brazil, 2016b. Environment Ministry. The Convention on 
Biological Diversity. Retrieved 10.09.2016, from 
http://www.mma.gov.br/biodiversidade/convencao-da-
diversidade-biologica 

Buck M., Hamilton C. 2011. The Nagoya Protocol on access to 
genetic resources and the fair and equitable sharing of 
benefits arising from their utilization to the Convention on 
Biological Diversity. Review of European Community & 
International Environmental Law, 20, pp.47–61. 

Bukala, A. 2008. What innovation and technology transfer 
really mean? Journal of Automation, Mobile Robotics & 
Intelligent Systems, 2, 2, pp. 70-72. 

Castelli, P.G., Wilkinson, J. 2002.  Conhecimento Tradicional, 
Inovação e Direitos de Proteção. Revista Estudos Sociedade 
e Agricultura, 19, pp.89-112. 

CDB 1992. Convenção sobre Diversidade Biológica. Retrieved 
21.01.2016, from http://www.rbma.org.br/anuario/ 
pdf/legislacao_01.pdf 

Chapple, W., Lockett, A., Siegel, D., Wright, M. 2005. 
Assessing the relative performance of U.K. University 
technology transfer offices: Parametric and non-parametric 
evidence. Research Policy, 34, 3, pp. 369-384. 

Chandra, A., Idrisova, A. 2011. Convention on Biological 
Diversity: a review of national challenges and opportunities 
for implementation. BiodiversityandConservation, 20, 14, 
pp. 3295-3316. 

International Journal of Recent Advances in Multidisciplinary Research                                                                                                          2253 



Corrêa, D.R. 2006. Certificação ambiental, desenvolvimento 
sustentável e barreiras à entrada. Revista de Informação 
Legislativa, 43, 169, pp.189-201. 

Crespi, R.S, Straus, J. 1996. Intellectual property, technology 
transfer and genetic resources. Organization for Economic 
Co-operation and Development; OECD Washington 
Center. 

Dauda, B., Dierickx, K. 2013. Benefit sharing: an exploration 
on the contextual discourse of a changing concept. BMC 
Medical Ethics, 14, 36, pp.1-8. 

De Passos, C., Nogueira, P.A. 2009. Conferência de Estocolmo 
como ponto de partida para a proteção internacional do 
meio ambiente. Revista Direitos Fundamentais & 
Democracia, 6, 6, pp. 1-25. 

Etzkowitz, H. 1998.  The norms of entrepreneurial science: 
cognitive effects of the new university–industry linkages. 
Research Policy, 27, pp. 823-833. 

Etzkowitz, H., Leydesdorff, L. 1998. The Triple Helix as a 
Model for Innovation Studies. Science & Public Policy, 25, 
3, pp. 195-203. 

 
Etzkowitz, H., Leydesdorff, L. 1999. The Future Location of 

Research and Technology Transfer, Journal of Technology 
Transfer, 24, pp. 111-123. 

Fazal, S.A., Wahab, A.S., Yaacob, A.S.B., Zawawi, N.F.M. 
2016. Host-Country Market Environment, Intra-Firm 
Technology Transfer Performance and Corporate 
Sustainability: A Conceptual Study. International Journal of 
Business and Management; 11, 4, pp. 91-101. 

Ferreira, S.N.; Sampaio, M.J.A.M. 2013. Biodiversidade e 
conhecimentos tradicionais associados: implementação da 
legislação de acesso e repartição de benefícios no Brasil. 
Brasília, DF: SBPC. 

Gervais, M.J., Marion, C., Dagenais, C., Chiocchio, F., 
Houlfort, N. 2016. Dealing with the complexity of 
evaluating knowledge transfer and innovation performance: 
Evidence from Chinese firms. Technological Forecasting & 
Social Change, 73, pp. 666-678. 

Gibson, D.V.; Smilor, R.W. 1991. Key variables in technology 
transfer: a field study based empirical analysis. Journal of 
Engeneering and Technology Management, 8, 4, pp.287-
312. 

GIL 2015. The Global Innovation Index 2015 - Retrieved 
04.11.2016, from https://www.globalinnovationindex.org/ 
userfiles/file/reportpdf/GII-2015-v5.pdf. 

Granja, A.F., Platiau, B., Varella, M.D. 1999. Acesso aos 
recursos genéticos, transferência de tecnologia e 
Bioprospecção. RevistaBrasileira de PolíticaInternacional, 
42, 2, pp. 81-98. 

Greene, K. 1994. Technology and innovation in context: the 
Roman background to mediaeval and later development. 
Journal of Roman Archaeology, 7, pp. 22-33.   

Guan, J.C., Mok, C.K., Yam, R.C.M., Chin, K.S.M., Pun, K.F. 
2006. Technology transfer and innovation performance: 
Evidence from Chinese firms. Technological Forecasting & 
Social Change, 73, pp. 666-678. 

Guerra, M. P., Rocha, F.S., Nodari, R.O. 2015. Biodiversidade, 
recursos genéticos vegetais e segurança alimentar em 
cenário de ameaças e mudanças. In: Veiga, R.F. de A.; 
Queiroz, M.A. (Orgs.). Recursos fitogenéticos: a base da 
agricultura sustentável no Brasil. Viçosa: Ed. UFV, 
pp.39-52. 

Hathaway, D. A. 2004. Biopirataria no Brasil. In: Rotania, A., 
Werneck, J. (Orgs.). Sob o Signo das Bios: Vozes Críticas 
Críticas da Sociedade Sociedade Civil. Rio de Janeiro: E-
papers Serviços Editoriais, pp.39-48. 

Hoekman, B.M., Maskus, K.E., Saggi, K. 2005. Transfer of 
Technology to Developing Countries: Unilateral and 
Multilateral Policy Options. World Development, 33, 10, 
pp. 1587–1602. 

Holt, R. 1990. Milling Technology in the Middle Ages: The 
Direction of Recent Research Journal. Industrial 
ArchaeologyReview, 13, pp.1-25. 

Jacobi, P.R. (2005). Educação ambiental: o desafio da 
construção de um pensamento crítico, complexo e 
reflexivo. Educação e pesquisa, 31, 2, p.233-250. 

Jafari. M., Akhavan, P., Rafieli, A. 2014. Technology transfer 
effectiveness in knowledge-based centers: Providing a 
model based on knowledge management. International 
Journal of Scientific Knowledge, 4, 7, pp. 24-38. 

Kamau, E.G., Fedder, B., Winter, G. 2010. The Nagoya 
Protocol on access to genetic resources and benefit sharing: 
What is new and what are the implications for provider and 
user countries and the scientific community? Law 
Environment and Development Journal, 6, 3. 

Laird, S.A., Wynbrg, R.P 2016. Locating responsible research 
and innovation within access and benefit sharing spaces of 
the Convention on Biological Diversity: The challenge of 
emerging technologies. NanoEthics, 10, 2, pp. 189-200. 

Laikre L., Allendorf, F.W., Aroner, L.C., Baker, 
C.S., Gregovich, D.P., Hansen, M.M., Jackson, 
J.A., Kendall, K.C., McKelvey, K., Neel, M.C., Olivieri, 
I., Ryman, N., Schwartz, M.K., Bull, R.S., Stetz, 
J.B., Tallmon, D.A,. Taylor, B.L., Vojta, C.D., Waller, 
D.M., Waples, R.S. 2010. Neglect of genetic diversity in 
implementation of the convention on biological diversity. 
Journal of the Society for Conservation Biology, 24, 1, pp. 
86-88. 

Layrargues, P.P. 1997. Do ecodesenvolvimento ao 
desenvolvimento sustentável: evolução de um 
conceito. RevistaProposta, 25, 71, pp. 5-10. 

Lee, B.K., Shon, Y.S. 2016.  Patent portfolio-based indicators 
to evaluate the commercial benefits of national plant 
genetic resources. EcologicalIndicators, 70, pp. 43-52. 

Lima, T.L.M., Dantas, T.K.S., Guimarães, P.B.V. 2015. O 
novo marco legal da biodiversidade e a proteção aos 
conhecimentos tradicionais associados. International 
Symposium on Technology Innovation, Aracaju/Sergipe, 3, 
1, pp. 387-393. 

Madu, C. 1989. Transferring Technology to Developing 
Countries Critical Factors for Success. Long Range 
Planning, 22, 4, pp. 115-124. 

Mazuccato, M. 2016. The Brazilian Innovation System: A 
Mission-Oriented Policy Proposal. Avaliação de 
Programasem CT&I. Apoio ao Programa Nacional de 
Ciência (Plataformas de conhecimento). Brasília, DF: 
Centro de Gestão e Estudos Estratégicos.  

Menuchi, L.N.S.; Amarante Segundo, G.S., De Araújo, J.C. 
2015. O novo marco legal para acesso ao patrimônio 
genético e proteção e acesso ao conhecimento tradicional 
associado. GEINTEC-Gestão, Inovação e Tecnologias, 6, 1, 
pp. 2954-2965. 

Mittermeier, R. A.; Goettsch, C. 1997. Megadiversity: earth's 
biologically wealthiest nations. Megadiversidad: los países 

International Journal of Recent Advances in Multidisciplinary Research                                                                                                          2254 



biológicamentemás ricosdel mundo. 
AgrupaciónSierraMadreCementos Mexicanos.  

Moreira, R.Z. 2016. Congresso e política externa: a influência 
do legislativo brasileiro na tramitação do Protocolo de 
Nagoya à Convenção da Diversidade Biológica. Tese de 
Doutorado. Universidade Federal de Santa Catarina. 

Pagani, R.N., Zammar, G., Kovaleski, J.L., Resende, L.M. 
2016. Technology transfer models: typology and a generic 
model. International Journal of Technology Transfer and 
Commercialisation, 14, 1, pp. 20-41. 

Phan, P.H., Siegel, D.S. 2006. The Effectiveness of University 
Technology Transfer. Foundations and Trendsin 
Entrepreneurship, 2, 2, pp. 77-144. 

Perkmann, M., Fini, R., Ross, J., Salter, A., Silvestri, C., 
Tartari, V. 2015. Accounting for universities’ impact: 
Using augmented data to measure academic engagement 
and commercialization by academic scientists. Research 
Evaluation, 24, 4, pp. 380-391. 

Ranga, M. and Garzik, L. 2015. From Mozart to Schumpeter: 
A Triple Helix Systems approach to advancing regional 
innovation in the Salzburg region of Austria. In: Austrian 
Council for Research and Technology Development (Ed., 
2015. Designing the future: economic, societal and political 
dimensions of innovation. EchomediaBuchverlag, Vienna. 

Reddy, M., Zhao, l. 1990. International technology transfer: A 
review. Research Policy, 19, 4, pp. 285-307. 

Roa, C., Hamilton, R. S., Wenzl, P.,  Powell, W. 2016. Plant 
Genetic Resources: Needs, Rights, and 
Opportunities. Trends in Plant Science, 21, 8, pp. 633-636. 

Rogers, E.M., Takegami, S., Yin, J. 2001. Lessons learned 
about technology transfer.  Technovation, 21, pp. 253-261. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rosenthal, J. 1997. Equitable Sharing of Biodiversity Benefits: 
Agreements on Genetic Resources. Paper was presented at 
the International Conference on Incentive Measures for the 
Conservation and the Sustainable Use of Biological 
Diversity in Cairns, Australia, 25-28 March 1996. 

Saccaro Jr., N.L. 2011. A regulamentação de acesso a recursos 
genéticos e repartição de benefícios: disputas dentro e fora 
do Brasil. Ambiente & Sociedade, 14, 1, pp.229-244. 

Santilli, J. 2005. Socioambientalismo e novos direitos-Proteção 
jurídica à diversidade biológica e cultural. Editora 
Peirópolis LTDA, 2005. 

Sanjuán, B.; Salvatori, L.; Melquiades, H.; Sampaio, J.; 
Pombo, M.; Peixinho, P.; Aguirre, R.; Tuy, R. 2011. Direito 
internacional ambiental: Análise histórica e estudo de caso. 
Direito UNIFACS–Debate Virtual, 138.  

Schroeder, D. 2007. Benefit sharing: It's time for a definition. 
Journal of Medical Ethics, 33, 4, pp.205–209. 

Tescari, A.S., Vargas, E.V. 2007. A biodiversidade como 
recurso estratégico: uma reflexão do ângulo da política 
externa. Dossiê CEBRI, 6, 2. 

Wahab, S.A., Rose, R.C., Wati, O.S.I. 2012. Defining the 
Concepts of Technology and Technology Transfer: A 
Literature Analysis. International Business Research, 5, 1, 
pp. 61-71. 

Valois, A.C. 1999. A biodiversidade e os recursos genéticos. 
In: Queiro, M.A., Ramos, S.R.R. (Orgs.). Recursos 
genéticos e melhoramento de plantas para o Nordeste 
brasileiro. Petrolina: Embrapa-CPATSA. (Livroeletronico). 

Zhao, L., Reisman, A. 1992. Toward Meta Research on 
Technology Transfer. IEEE Transactions on Engineering 
Management, 39, 1, pp. 13-21. 

International Journal of Recent Advances in Multidisciplinary Research                                                                                                          2255 

******* 


