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Abstract 
This paper presents the network architecture (Nelson, 2008) and institutional 

dynamics of a "biodiversity green incubator" for the Peruvian Amazonian and Andes 
mountains areas, the “PerúBioInnova.” It is a kind of livelihood initiative, business model 
and economic mechanism that facilitates the development of new forest ecosystem-based 
opportunities, in which a benefit-sharing model has been developed, as well as a format 
for a contract between companies and the communities. 

It assumes that this network – set by institutions such as global innovation agents, 
public agencies, national ministries and a sort of Amazonian and Andes Mountain Range 
producers associations of biobased products such as fruits, cocoa, wool and fish – is a 
very especial kind of network, having, itself, the role of "an institution," due to its nature 
and goals. The concept of “network as an institution” fits very well this institutional 
arrangement, in which actors must carry out both specific and orchestrated roles, if the 
goals are “sustainable use of biodiversity,” despite their exceptionally different social and 
cultural actors.  

In this network there are two highly split levels of rules: the highly formal one, 
represented by the international and national laws concerning forests and biodiversity use 
agreements, and the Amazonian people’s informal codes to recognize and manage forest 
resources. The wide ontological and epistemological gap between the use and protection 
of ecosystems, as well as between the abstracted practices of many ecosystem service 
approaches and particular forest use practices, makes the network an asymmetric 
arrangement, in terms of capabilities, competencies and governance patterns – concerning 
its innovation dynamics and natural resources absorptive capacity. Moreover, because 
networks of innovation concerns and mental constructs that are not completely shared by 
the different actors at the ensemble. This cultural split may be a very important dimension 
to determine the appropriability standard of this initiative. 

By contrast, there is an innovation learning potential, since the green incubator 
may spread business and innovation management key issues during the incubation 
program. 

Since networks’ actors are embedded in a national development policy context, 
three dimensions of institutional capabilities, that establish the environment of the actors’ 
relationships, are analyzed: 

a) knowledge resources – such as science and technology production in selected 
areas; 

b) intellectual property rights frameworks; and  
c) policy dimensions for biodiversity and biotrade use.  
This seems to be a very unique institutional context, concerning the 

interdisciplinary demands of analysis involved in the economics, policy and commercial 
integrated approaches.  
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Introduction 
Researchers and policy makers show a growing interest in biodiversity-based 

development initiatives, in the down-up mode, which have favorable conditions for the 
creation of new socioecological opportunities, as in the case of business incubator 
PerúBioInnova. 

This institution, combining huge institutional diversity, also comprises other great 
diversity of issues, which this article presents preliminarily. 

The most important aspect, however, is the ontological and epistemological gap 
between the practices of exploration and use of biological resources, through 
entrepreneurship, and the distribution of benefits between the actors involved in this 
institutional network.  

The literature on New institutional Economics – NIE – strongly considers that one 
of the major difficulties of this field of studies results from the ambiguity inherent in the 
definition of "institution”. Institutions may be legal frameworks or natural rights, within 
which individuals act as recluses; it is possible to interpret that the institution is the very 
behavior of these recluses. Often, institutional is all that is economic behavior, but with a 
pretension to be a dynamic behavioral, procedural and collective view, in contrast to those 
static ones.   

More complexity is appropriate: when a challenge, such as commercially exploring 
a stock of biodiversity resources, brings together a heterogeneous set of institutions, in a 
network, such network becomes an institution? What would be the limit of such 
complexity, so a network can be considered as a "single" institution? 

This article assumes as sufficiently complex the network of institutions formed for 
the use and sharing of benefits from the Amazon biodiversity, having the PerúBioInnova 
initiative as the core. Its objective is to advance the understanding of the institutional 
dynamics of this heterogeneous set of institutions – and which constitutes a socioecological 
system (Andries et al., 2004) – aiming to generate value from the natural resources of 
biodiversity. 

Multiple institutional issues are present in the composition of this network, which 
would enable considering it, in itself, an institution: genetic resources (national) – which 
are, also, considered a world heritage, property rights, national and international legislation 
on such resources, scientific and technological capabilities, for innovation management, 
absorption (Cohen & Levinthal, 1990), etc. 

Moreover, the configuration of this network-institution enables characterizing it as a 
common pool resource institution, which Anderies et. al. (2004) define as "socioecological 
systems" (SESs). 

From the point of view of those who want to promote entrepreneurship in Latin 
American countries, the creation of entrepreneurial ecosystems1 should support the 
emergence of communities that generate value (Spigel, 2015), which can be achieved 
through biodiversity-based startups. Thus, megadiverse countries, such as Peru, could find 
competitive advantages in its rich biodiversity.  

These companies are embedded in a system that can be defined by the institutional 
diversity; more than this, there is clear demand for complementarity of roles, if the 
biodiversity resources are the source of competitive advantages.  

Due to this "institutional diversity," the creation of entrepreneurial ecosystems can 
be addressed through "green incubators," which are seen as a kind of hub promoting the 

                                                           

The concepts used in this article have a major redundancy: biological ecosystems, entrepreneurial 
ecosystems, biodiversity, institutional diversity, among others.  
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innovation process. Different roles should be carried out by the agents – or actors (Callon, 
1992), in order to utilize the genetic resources of biodiversity – comprising the issues of 
property rights, mechanisms for seeking and selecting technological opportunities, 
governance, etc. This would be a typical case of innovation dynamics management, which, 
in this case, has as major objective the generation of sustainable innovations (Kemp, 1994).  

Traditionally, entrepreneurs – who base their business models on the use and 
sharing of sustainable biodiversity benefits – have no support framework to develop – 
except through international cooperation programs, generally focused on international 
trade. 

Initiatives combining institutions capable of covering a wide spectrum of 
organizational needs are necessary, aiming to generate value and development for 
megadiverse regions. This is the motivation for the green incubators program in Peru, 
which promotes the relationships between startups and local producers, involving local and 
national universities and providing mentoring and support in management – considering 
the special needs of biodiversity-based entrepreneurship.  

This program is the PerúBioInnova, which takes into account aspects such as the 
enterprise's impact, the social characteristics, and the technology and innovation factors.  

The relevant actors in this network are: 
PerúBioInnova, the "green incubator," is an initiative to launch biostartups, 

common between the SECO, Economic Secretariat of Switzerland, and GIZ (Deutsche 
Gesellschaft für Internationale Zusammenarbeit ), in conjunction with the Peruvian 
Ministries of International Trade and Tourism, of Environment, government of the province 
of San Martin and PromPeru, consortium of private universities and other partners, such as 
the International Trade Centre, Impact Hub Berlin, New Ventures Mexico and Inova 
Unicamp of Brazil, which promotes training for innovation-based businesses.  

The startups – which, presumably, would have the governance of the production 
system based on biodiversity resources – should have strong relationships with local 
providers, in order to create value in the production chain and establish a system to share 
benefits. For example, Frutiawajun, a company dedicated to marketing and promotion of 
fruits and other products of Amazon from native communities Awajún del Alto Mayo.  

The criteria and principles of UNCTAD Biotrade UNCTAD Initiative2, in line with 
a tool developed by the Ministry of the Environment, guide the exercises to analyze value 
chains and benefit sharing. The network provides non-monetary services to startups during 
the incubation program. Its action takes place, then, within the framework of the promotion 
of business and learning in innovation.  

Four groups of principles, each with a series of criteria, regulate the relationships 
between startups and producers. They are all founded on assumptions in accordance with 
the law of international trade, intellectual property protection, on the use and sharing of 
benefits from biodiversity resources. Namely:  

 
1. Conservation of biodiversity  
2. Sustainable use of biodiversity 
3. Fair and equitable sharing of benefits derived from the use of biodiversity 
4. Socio-economic sustainability (productive, financial and market 

management) 
 

                                                           
2 http://unctad.org/en/Docs/ditcted20074_en.pdf 
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In this context, generation of biodiversity-based businesses, in particular for 
megadiverse countries, is, undoubtedly, an objective to be pursued in the context of 
development policies. Obviously, such policies are of national nature, although they may 
be guided by aspects widely regarded as essential for the future of the planet – as in the 
case of sustainable economy based on biological resources. 

In this case, such set - in the form of a network led by the mission of sustainable 
exploitation of biodiversity – can be considered as an institution. Its goals of generating 
value based on biodiversity, through new businesses, involve exceptional and unique 
aspects, due to the multiplicity of cultural and political issues in question.  

The network features a character that is quite different from that found in traditional 
arrangements of companies, in that which the literature would call institutional 
arrangements (North, 1971). As will be discussed below, the Peruvian peoples of the Andes 
mountain range and of the Amazon rainforest do not necessarily establish production and 
work relationships similar to those of the Western civilization, in a level equivalent to that 
of the European actors.  

However, nowadays, national development policies include the formation of 
arrangements to foster businesses, whose structure and dynamics seek the exploitation of 
competitive advantages (which, in this case, is the biodiversity). Nevertheless, many of the 
actors embedded in the production systems do not necessarily recognize universes of the 
business management rationality, of the value of natural resources, and have no access to 
scientific knowledge. Simply because concepts such as "science," "economy," and 
"innovation" are not even in accordance with the structures of production and work of many 
of these populations. 

This is a typical case of that which Callon (1992) calls sociotechnical network, 
which features – as the article will point out –, in addition to asymmetric institutional 
capacities, a high degree of incapacity to translate, as seems to be the case in question.  

The technoeconomic networks (Callon, 1992 and 1995; Latour, 1999) are 
constituted by a coordinated set of actors, for example, public research institutions, 
international agencies of private research and development, corporations, companies, 
financial organizations, users, suppliers, consumers, and government – which participate 
collectively in the conception, development, production, and distribution or dissemination 
of procedures for production of goods and services.  

These authors categorize the networks according to the medium that connects the 
actors, to the flow of intermediaries – scientific articles, formal and tacit knowledge, 
organization methods etc.), and to how they circulate among the actors in the network. 
Analysis of the forms of coordination promoted by the network intermediaries, between the 
actors embedded in it, can serve to understand the institutional complexity and the 
dynamics of these arrangements.  

 
1. Networks as institutions  
 
According to Klein (2000) – and to numerous other authors –, the NIE is an 

interdisciplinary enterprise, combining economics, law, theory of organizations, political 
science, sociology, and anthropology so as to understand the social, political, and 
commercial institutions.  

It would almost be a truism pointing out that, as heterodox branch of studies in 
economics, it focuses on collective actions, and not on individual ones, collective, on 
evolutionist economic approaches, and non-mechanical, with emphasis on empirical 
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observation, which surpasses deductive reason (Seckler, 1975; Gruchy, 1972; Gruchy, 
1987; Rutherford, 1983; Langlois, 1989; and Hodgson, 1998). 

Then, in Latin America, a region that is rich in biodiversity and, to some extent, has 
potential for technological innovation, we have an entrepreneurial initiative that features a 
special institutional structure and dynamics: PerúBioInnova. It is the hub of a unique 
institutional arrangement, in the form of a network comprising institutions of different 
characters, origins, and natures, which brings together actors that are also unique, such as 
European companies that foster innovation, national and international governmental 
institutions, and also Andean and Amazonian farmers.  

The formation of networks, in which different actors are embedded in institutional 
alliances, is considered a key issue for companies to achieve efficient standards of 
innovation. Regarding the use and sharing of benefits derived from the use of biodiversity, 
undoubtedly, innovation is the central point of the formation of the PerúBioInnova network.  

The most typical nature of this network is the asymmetry of nuclear skills – terms 
used here as in Nelson & Winter (1982), Teece (1980; 1982), which occurs in different 
dimensions, as further explained below.  

PerúBioInnova, the "Green Incubator of Peruvian Companies," aims to establish 
relationships between institutional actors, in order to generate – through 
bioentrepreneurship – new biodiversity-based business of the Peruvian Amazon. This is the 
central entity of the stakeholders network consisting of a wide variety of institutions, which 
feature a huge diversity of institutional profiles.  

It is interesting to note that, in this case, institutional diversity can be defined by 
what some actors are and by what they are not. This is because some of the actors are not 
(yet?) engaged – or even have not internalized typical concepts of business management – 
in the rationality of appropriation of Amazonian resources. Many of these actors – such as 
fishermen that live by the rivers, producers of wool of the Andes, and Amazon rainforest 
cocoa collectors – share a unique set of values.  

However, the network, as an institution, in fact exists3, and is formed by the following 
categories of actors: 

a) International institutions that support the development of countries, such as the 
FAO (Food and Agriculture Organization), under the UN; 

b) National State institutions, such as the Ministry of Agriculture and Irrigation, 
Ministry of Environment, Ministry of Production, Ministry of Foreign Trade and 
Tourism, INDECOPI, National Institute for Defense of Competition and 
Intellectual Property Rights; as absent actor is the National Institute of Biodiversity 
of the Peruvian Amazon, which develops projects applied to the exploitation of 
biodiversity resources.  

c) International brokers, such as the Deutsche Gesellschaft für Internationale 
Zusammenarbeit -GIZ4, of Germany, the Schweizerische Eidgenossenschaft of 
Department of Economy of Switzerland, that establish a set of norms and values for 
the organization, and that aim to institute a dynamics of generation of value, the 
Impact Hub Berlin, which aims to disseminate practices of entrepreneurship and 
innovation, New Ventures Peru, a branch of the company of international funding 

                                                           

3This list is not exhaustive and not only the components formally related to the PeruBioInnova initiative 
are considered, but also others that have a nexus with the objectives determined by this network hub.  
4 Considered as the main actor of the network, which promotes the formation of biodiversity-based 
companies, as can be inferred through the tool: 
https://webmail.fca.unicamp.br/?_task=mail&_framed=1&_action=get&_mbox=INBOX&_uid=66654&_
part=2&_frame=1&_extwin=1 
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in innovation, INOVA Unicamp Innovation Agency of the State University of 
Campinas, Brazil; 

d) National brokers such as ProAmbiente Peru, which provides advisory and capacity-
building, in addition to implementing actions for sustainable development, SPDA 
– Peruvian Society for Environmental Law, civil association for the promotion of 
environmental policies and legislation, and some partners of the private sector of 
higher education and ProBienestar y Desarrollo, which fosters entrepreneurial 
culture.  

e) Associations or community of farmers of the regions of Amazon rainforest and 
Andes mountains  
 
Given the extremely diverse cultural contexts of the institutions that are part of the 

network-institution and the different rationalities involved in the potential transactions 
between institutional actors, it is necessary to re-evaluate – at least for a part of the actors 
of the network – the context of application of typical concepts of the New Institutional 
Economics, such as: 

a)  Ex ante design of contracts between agents that establish certain bilateral 
relations (Akerlof, 1970; Arrow, 1971), since communities of producers of 
Amazonian fruits do not establish contractual formal relations of production; 
b) Search for the agents of definition of optimal contracts, in complex strategic sets 
(Laffont & Maskin, 1982; Laffont & Tirole, 1993), since there is no historicity of 
contractual series, to the point that the agents can decide about best contracts; 
c) The role and the strength of incentives (Holmstrom & Milgrom, 1987) related to 
performance (in this case, of generating enterprises capable of generating value 
based on biodiversity), since riparian producers have no previous experience with 
incentives;  
d)  Mechanisms of adverse selection and of moral hazard (Holmstrom & Milgrom, 
1987; Laffont & Tirole, 1993), these should be asymmetric, as the cocoa production 
chain, for example, is not formally structured to the extent that information can be 
used for decision; 
e) Transaction costs, if the contract system is inchoate. 
 
The literature that analyzes the structure of relationships between companies and 

their role in innovative performance (Rowley et al., 2000; Shipilov and Li, 2008) and 
pattern of success (or survival) feature contexts about the innovative dynamics (more or 
less efficient) that can be complemented by the dimension of how the companies are 
embedded in the relationships that keep the network in formation. That is, what is and how 
is measured the strength of coalition of agents, in a process of innovation.  

The strength and efficiency of such relationships suggest that the network’s 
institutional actors establish, ex ante, translation mechanisms (Callon, 1992), and that their 
structure and dynamics are guided by objectives that fall into common contexts, such as the 
business development of a country or region. That is, the actors’ structural roles are 
important (Freeman, 1979), and are subject, so the network's objectives are achieved, to 
contexts of common interests – such as that of the technological appropriation of results 
from Research and Development (R&D), which, themselves, are in accordance with 
national policies – such as those on intellectual property rights. In addition to sharing 
objectives, the network’s actors share management structures, access to the credit and 
promotion system, and, specially, to the scientific knowledge base. The capacity for 
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absorption (Cohen & Levinthal, 1990) of the results from innovation efforts depend heavily 
on all these factors. 

The issue of translation is a problem even when it comes to networks of companies 
born and embedded in contexts of regions of the developed world that share the same 
mental and cultural spaces (Callon, 1992). In the case of PerúBioInnova, it seems that the 
problem of translation is much larger, given the aspects that will be used in this article as 
analytical units: the production of knowledge has, on the European side, high degree of 
formality, while, in the case of the Peruvian local producers, a tacit dimension. Thus, if 
transforming tacit knowledge into formal knowledge – in the case of business networks – 
presents difficult translation between institutional environments, in the Peruvian case, it 
would be infinitely more difficult, since "the innovation and diffusion process requires 
increasingly more interactions between the world of science and technology and the market 
environments" (Callon et al., 1992). 

As if the discussions from numerous fronts dedicated to analyze the innovative 
phenomenon were not enough, in the case of PerúBioInnova the objectives are not only to 
generate businesses, but that they are in the contexts of sustainability. Moreover, all the 
challenges brought by the change in the perspective of sustainable businesses are still little 
detailed or even little known – a change that features a multitude of analytical levels and 
action fronts (Kemp, 1994) concerning its transition processes. Furthermore, the 
complexity of the natural systems with which the biodiversity resources are associated is 
more than high: the exploitation of such resources would depend, in principle, on scientific 
advances in mapping the potential of these resources not only for the markets but for 
mankind.  

 
2. Analytical framework for network dynamics: the tran slation 

intermediaries.  
The challenge propounded here is to find analytical units that enable characterizing 

the PerúBioInnova network.  
The article, seeking to understand complex institutional configurations, takes into 

account that the network can be considered, as argued by Anderies et al. (2004), as a robust 
socioecological system or SES.  

But these authors, in developing the analytical framework for the network 
institutional arrangement, do not consider the possibility of asymmetrical competences 
between actors, assuming that the relationships between them are perfectly mediated by a 
translation system. This context makes the approach proposed by the authors seem 
unsuitable for the analysis intended in this article, since its assumption is the asymmetry of 
institutional capabilities. Moreover, the analysis intended here is much more 
macroinstitutional, which should be defined, below, by the methodological proposal. 

The assumptions are that, in theory, the knowledge generated from science 
production is a public good. Using the Chiaromonte et al. (1993) model, the expansion 
of the knowledge base amplifies what the authors conceptualize as a technological 
paradigm, and with this, the opportunities to obtain innovations and realize imitations. 

Briefly, the knowledge production is a strong indicator of absorptive capacity 
(Cohen& Levinthal, 1990) and  for the innovaton catch up process. The knowledge flows 
through the network – indicated by scientific an technological collaboration – is the main 
methodological tool to understand the network assimetries.  

The paper elects the concept of network intermediaries (Callon, 1992), since the 
institutional complexity of these arrangements makes their form of coordination peculiar, 
which can, itself, be analyzed through the entities that link the actors, so as to:  
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� Address the relationships between different institutions and between heterogeneous 
organizations. 
� Understand how alliances between institutions enable mobilizing crucial assets for 
innovation and for learning in network. 
� Analyze the set of relationships established during the process of obtaining 
innovation between the actors, technical centers, users, researchers, 
� Understand the emergence of heterogeneous alliances, which consubstantiate a sort 
of "meta-coordination," in which alliances are mobile, arrangements are flexible, and 
configuration are volatile, 
� Consider the multiplicity of modes of coordination: in some cases, the market is the 
instrument of coordination and, in other cases, many organizational mechanisms, trust 
and recognition are involved; also, in other cases, the asymmetry of capabilities can 
be the central factor of network coordination, as is the case explored here. 

 
The network is, then, the result of the sharing of interactions between its 

components, through the flow of intermediaries. Such intermediaries depend on translation 
operations performed by an entity "A" on another one, "B". It means that "A" achieves a 
certain degree of definition about "B," or "A" translates "B," at least in two different ways. 
In the first, "A" imputes to "B" its interests, strategies, intentions. "A" chooses one or more 
of these possibilities – without this necessarily implying that A has total freedom for this.  

The highly diverse nature of the actors of PerúBioInnova network points to a 
situation in which the translation between actors shows to be probably too asymmetric: how 
can Amazonian peoples – although immersed in the Peruvian national systems, as citizens 
– engage in contracts or business objectives, if in their cognitive universe such concepts are 
understood differently, or inexist? How to engage in a commitment with property rights 
over intangible genetic assets, if such concept is not included in the rules of their culture? 

Furthermore, the knowledge about the potential of biodiversity is, in different actors, 
also in different ways: among riparian peoples knowledge about the forms of fish 
reproduction, or about varieties of Amazonian cocoa, seems to be in the tacit form; 
however, for European companies that foster innovation, such knowledge is found in 
scientific articles.  

This brief exercise of examples enables inferring that an institutional analysis of this 
arrangement constitutes not only an article, but seems to be an entire research agenda. 

Beyond a strictu sensu anthropological analysis – since this is not the purpose of 
this article – the challenge is, then, to understand the dynamics of the agents involved in 
the formation of a green incubator. The purpose of the aforementioned one – commercially 
exploit the biodiversity of the Peruvian Amazon – presents aspects that are clearly 
interdisciplinary. First because it is a research in institutional economics, recognizing the 
contributions from history, law, anthropology, sociology, and other related disciplines 
(Joskow, 2008).  

The network is dedicated to biodiversity-based businesses and its actors comprise 
German and Swiss policy makers, local and global policy makers, cocoa collectors 
associations, riverside dwellers of the Amazon, indigenous persons, Peruvian national and 
international universities, etc. Then, since this is a network of institutions that originated 
under various cultural processes and that underwent different processes of institutional 
evolution, it is possible to establish that to some extent an anthropological point of view 
would be pertinent. However, in this case, as in Anthropology (Pike, 1954), it is not possible 
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to be "emic" and, yet, as an observer that observes from "outside," to be "etic"5. Thus, the 
NIE approach is defined as that which will guide the study. 

Dealing with the potential of biodiversity resources for new businesses – from the 
perspective of Western civilization and its cultural constructs, as in the case of the New 
Institutional Economics – requires pursuing the knowledge-based economy and involves a 
large number of uncertainties. Let us say that large pharmaceutical companies have the 
objective of deciding about the use of genetic resources present in organisms of forests such 
as the Amazon. Firstly, it would have to be able to carry out search and selection of genes 
and mechanisms of cell biology present in the organisms of this forest, obtaining, prior to 
decision-making, very complete data about the competitive potential of such resources for 
innovation.  

For this reason, the medium (which enables the interrelation between actors, can be 
composed of different factors, such as policies, rules and institutional routines) will be used 
as analytical unit to explore the characteristics of the network, in its structure and dynamics.  

This medium, selected especially for the analysis of this case, is composed of 3 
dimensions: 

a) Knowledge sources and stock – in the form of the global science and 
technology production – as proxy of the capacity of certain groups to absorb 
knowledge that leads to improved competitiveness (Cohen & Levinthal, 1990).  
b) International Trade Policies, focusing on Intellectual Property Rights, defined 
by mechanisms such as the TRIPS (Agreement on Trade-Related Aspects of 
Intellectual Property Rights, World Trade Organization) and their correlatives in the 
national laws.  
c) National policies and international agreements on the use and sharing of 
benefits from genetic resources.  
 
3. Analysis of the network’s structure and dynamics  
The analytical units for the PerúBioInnova network’s institutional structure, 

considering that the 3 aforementioned dimensions are national, will be the nations, namely 
Germany – as country-seat of the broker GIZ – and Peru itself. 

 
3.1 Knowledge sources and stock – in the form of the global science and 

technology production – as proxy of the capacity of certain groups to absorb knowledge 
that leads to improved competitiveness (Cohen & Levinthal, 1990).  

In the context of the methodological approach adopted in this article, knowledge is 
considered as an intermediary that flows across the network and that – depending on the 
degree of translation between relevant social actors – results in appropriation or not. The 
diffusion of specific knowledge and the constant improvement of the capacity to 
appropriate the biotechnology derived therefrom, in the case of Peru’s networks, appears 
to be a phenomenon equally dependent on personal contacts between actors. This condition 
is derived from the tacit dimension of knowledge, which depends on personal relationships, 
as a result of its lack of structure and ambiguity (Teece, 2000). 

Thus, building scenarios concerning the scientific and technological production 
compared between the countries-seats of the relevant actors – international brokers that 

                                                           

5 The "etic" approach refers to the interpretation of aspects of another culture based on the analytical 
categories of those that observe. The "emic" approach seeks to understand a particular culture based on the 
frameworks adopted by the members of this culture. In other words, etic is the point of view of the self 
towards the other, while emic is the point of view of the self towards ourselves.  



10 

 

 

foster bioentrepreneurship and groups of local producers – is the procedure that will enable 
clarifying the dynamics of the knowledge in the network.  

Therefore, the central criterion that is elected to establish the "borders" of such 
networks is that of the environment delimited by the flow of intermediaries that circulate 
between actors and that enables them to learn how to generate value.  

The data were collected6 from the Web of Science (WoS), from 2000 to 2016, only 
from scientific articles, in the fields “biodiversity conservation” and “biotechnology & 
applied microbiology,” given their lexical nexus in relation to the topics of interest for the 
PerúBioInnova, for Germany and Peru, separately. 

 
Knowledge area No. articles Germany No. articles Peru 

Biotechnology & applied 
microbiology 

21481  107 

Biodiversity conservation 3351 133 
 
The knowledge production networks presented below enable a comparative analysis 

of the competences in the scientific and technological areas between countries-seats of 
institutions that form the network.  

Figure 1 shows the set of publications between Peru and Germany in the different 
descriptors areas of WoS, among them, the area "biodiversity and conservation," for which 
Germany has 3,293 articles and Peru 139; of these, only 20 were prepared in collaboration 
between actors from both countries (Figure 2).  

 
Figure 1. Web of Science categories, 2000–2016, connection between Germany and Peru. 

 
Figure 2. Scientific collaboration between Germany and Peru, 2000–2016.  
 
The Biotechnology  & Applied Microbiology WoS area is tipically more close to market; in 
this case, only in the 2015-2016 (one year), Germany has 1536 publications, while Peru has 

                                                           
6 Using the tool “The Vantage Point”.  
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107 publications in 2000-20016 (16 years). In the same area, for Germany, there is a very 
strong pattern of  scientific and technological collaborations – as Figure 3 demonstrates; the 
most part of it is among developted countries. 

 

 

Figure 3 – Germany (blue circle) network of collaboration at Biotechnology  & Applied Microbiology 
WoS area – 2015-2016. 

 

3.2 International Trade Policies  
 

This analytical unit elects the Intellectual Property Rights, defined by mechanisms such 
as the TRIPS (Agreement on Trade-Related Aspects of Intellectual Property Rights, World 
Trade Organization – WTO) and their legal correlatives in the national laws. 

The Peruvian laws will be evaluated, vis-a-vis the standard of protection to such rights, 
as to agreements such as those of the WTO and of common markets, such as the 
MERCOSUR. 

Genetic resources can be studied by means of scientific activities, which does not 
necessarily mean that such knowledge will become technologies, or that these will be 
marketed. Thus, a country that has no innovative competences could and should, in fact, no 
longer accept patenting of key entities of these resources, which are the genes.  

In this context, the legislation in developed countries, that have scientific and 
technological capacity, is used to patenting such entities and is extremely aligned to the 
TRIPS, Article 27.3[b], which defines innovations on biological resources. 

Developed countries have conducted efforts so developing countries align to the TRIPS 
and to its standard of appropriation. On the other hand, as will be demonstrated below, 
countries such as Peru, which are not significant producers of scientific knowledge, also 
lack, in their legislation, a definition as to the issues of intellectual property.  

Although the WTO is the instance for discussion of this type of safeguard of property 
rights, the United States, for example, has established numerous bilateral international trade 
agreements, and, in such agreements, obliges the commercial partner to revise their 
intellectual property legislation. In addition to to this condition there is the fact that the 
TRIPS leaves to the country the responsibility for the maximum delimitation of patent 
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protection, including on living organisms and genes (since the treaty only establishes, in this 
step, the minimum level of protection); each of them directs the preparation of their legal 
instruments based on the set of political and social pressures, which include agreements and 
conventions such as the CBD. 

 
The INDECOPI, Peruvian institution for competition control, was created to promote in 

the Peruvian economy a culture of fair competition and to protect all forms of intellectual 
property: including trademarks, copyrights, patents, and biotechnology. Decree Law No. 701 
provides for the elimination of practices of monopoly, of control, and of restriction of free 
competition. According to its provisions, the rights should be exercised in the market within 
the following principles of fair competition:  

i) clear offerings;  
ii)  compliance with the legislation in force;  
iii)  prohibition of discrimination;  
iv) success must be based on the efficiency of services and on own effort;  
v) possibility of free emulation of entrepreneurial initiatives (provided this does not 

imply copies that affect the exclusive rights in accordance with the law such as 
trademarks, patents, copyrights, rights of image, general product presentation); 

vi) the freedom of decision shall be guaranteed to consumers.  
 
However, in the Peruvian legislation, there is no clear mention of the use of genetic 

resources or their patenting, in order to detail scientifically whether living organisms are 
product of the intervention of the human intellect. There is a gap of definition, therefore, in 
relation to the use of biodiversity – in the form of formal knowledge.  
In relation to patenting activities, it only comments on the concept of abuse of dominant 
position, and refers specifically to patents7: 
 

Article 82. Patent acquisition regarding processes as well as products constitutes a way of impeding or 
restraining the entrance of new competitors. The idea behind the attempt of an established company to get 
a patent means the restriction of the use or production of certain products or processes, which obstructs 
the possibilities of entering into the market.     
 

There are, in the legislation, two provisions clearly addressing – yet deeply generic, 
in legal terms – the protection of property rights, as to genetic resources. 
The first provision is found in Law 29,316, of 2009, which "modifies, incorporates, and 
regulates" the international trade agreement with the United States. According to Barbosa & 
Grau-Kuntz (2010), Peru’s legislation on intellectual property rights was replaced by the 
Free Trade Agreement – FTA (Law 29,316) with the United States. Precisely as pointed out 
right above, Article 25 of this law defines what are patents, and then defines, generically 
(Art. 26), that living organisms or biological materials are not considered inventions 
(therefore, are not patentable). 

The new legal framework provides clear definition of which technology fields are 
not patentable8 (Table 1):  

                                                           

7 Art. 82. La adquisición de patentes tanto de procesos como de productos constituye una forma de impedir o desalentar 
el ingreso de nuevos competidores. La idea detrás de adjudicarse una patente por parte de la empresa establecida es 
restringir el uso o elaboración de determinados productos o procesos, con lo cual se restringen las posibilidades de 
ingreso al mercado.  
8 Modified based on Barbosa & Grau-Kuntz, 2010, showing only the patentability fields relating to 
biodiversity.  
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Rules of the Andean Agreement Post-FTA Rules 

Discoveries, scientific theories, and mathematical 
methods; 

No change 

Any living thing, completely or partially, as found in 
nature, biological natural processes and materials, 

genomes or germplasm of living organisms 

Any living organism that exists in nature. 

 

Table 1. Non-patentable fields before and after the FTA. 

 
The amendment adopted after the FTA leaves generic what is not patentable. It does 

not address aspects of the processes under which the patentability of living organisms would 
be excluded; thus, it creates scientific uncertainty about the objects of non-patenting and 
leaves unaddressed that, provided that the human intellect has been used to transform a living 
organism in a genetically modified alternative, for example, the latter would, then, be 
patentable. 

Since developed countries have capacity to generate scientific knowledge, this 
appears to be a form of organizing such capabilities to increase their appropriation power 
and seems to depend clearly on the advance of the process of harmonization of the regulatory 
conditions of international trade. 

By contrast, following the logic of appropriation according to a tacit standard of 
knowledge, the protection of plant varieties follows the UPOV, International Union for 
Protection of New Varieties of Plants, a protection system based on non-formal, tacit 
knowledge9: 
 

Article 3.- The member states will ensure that the protection warranted to items of industrial property be conceded under 
the safeguard and respect to genetic and biological patrimony as well as to traditional knowledge of indigenous, Afro-
American and local communities. By virtue of that, the concession of patents that relates to innovation developed from 
materials obtained from this patrimony or from this knowledge will be subject to the fact that this material is acquired in 
accordance with the international, communitarian and national legislation.  
 

The maintenance of the UPOV provisions10 is related to the fact that each country, 
according to the TRIPS – in its Article 27.3 (b), allows WTO member countries to decide on 
the exemption from patent protection for living organisms – plants or animals, except 
microorganisms. In case plant patents are not allowed, the country should provide for a sui 
generis system, that is, define how the vegetable varieties obtained would be protected under 
the law.  

According to Dal Poz & Barbosa (2005), the polarization of concepts contrasts "the 
living matter as found in nature" with "that which is manipulated by man." The rationality 
of the non-acceptance of the patenting of genetic resources – or, in this case, is that they are 
part, inseparably, of the organisms living in nature, or of the "natural matter". 

                                                           

9
 Artículo 3.- Los Países Miembros asegurarán que la protección conferida a los elementos de la propiedad industrial 

se concederá salvaguardando y respetando su patrimonio biológico y genético, así como los conocimientos 
tradicionales de sus comunidades indígenas, afroamericanas o locales. En tal virtud, la concesión de patentes que 
versen sobre invenciones desarrolladas a partir de material obtenido de dicho patrimonio o dichos conocimientos 
estará supeditada a que ese material haya sido adquirido de conformidad con el ordenamiento jurídico internacional, 
comunitario y nacional. 
10 Which are of 1962, 1972, and 1991, therefore prior to the TRIPS; in Peru: Decreto Supremo que aprueba 
el Reglamento de Protección a los Derechos de los Obtentores de Variedades Vegetales DECRETO 
SUPREMO Nº 035-2011-PCM. 
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In the opposite perspective, genes do not exist while isolated units, being recognizable only 
through human intellect, that is, through scientific effort; according to it, the human 
intellectual activity is attributed the responsibility for the isolation of genes, which would 
justify the protection of intellectual property rights concerning these "discoveries." In both 
cases, the right to charge for the use of biodiversity is radicalized, which demonstrates how 
the negotiations on intellectual property always aim to change the conditions of opportunity 
for the use of the innovation. 

The second provision appears in agreements that bind the Cartagena Protocol, of the 
Convention on Biological Diversity, analyzed below, and the decisions of the Andean 
Community11. 

 

3.3 National policies and international agreements on the use and sharing of 
benefits from genetic resources. 
 

The Earth's biological resources are vital to the development of mankind, and the 
value of such assets – in the form of biological species and ecosystems – have suffered 
losses. The United Nations Environment Programme, since 1988, promotes and implements 
actions for the conservation and sustainable use of such resources. It is therefore a key 
institution to understand the institutional dynamics explored here, representing that which 
North (1990) defines as "the set of formal and informal rules of the games played in society."  

In the case in question, which involves the use of megadiverse areas, such as the forest 
and the Andes (Smith et al., 2006), the formal rules are established by international bodies 
such as the UN, with nexus in terms of the national policies; the informal rules are those 
found among communities of fishermen, cocoa and fruit producers of the Amazon, alpaca 
wool producers of the Andes, whose typical culture represents another set of societal 
commitments.  

These are laws about the use of biodiversity that fall into cultures that are different as to 
administrative aspects and to policies, as well as into very diverse economic structures and 
civil societies (Hiedanpää et al. 2017).  

The establishment of the Convention on Biological Diversity (CBD, Convention on 
Biological Diversity, 1992, Rio de Janeiro) has today its fruition in two large areas covered 
by the following protocols:  

a) Cartagena Protocol (2003) – treaty between Parties with the objective of achieving 
governance about the management of living modified organisms, resulting from 
modern biotechnology techniques. It is, therefore, a treaty on biosafety, with the 
objective of maintaining adequate protection level for transference of genetic 
materials across borders. It also involves issues such as risk assessment and the 
creation of market regulation models for new products.  

b) Nagoya Protocol (2014) – regulates the access to genetic resources and promotes the 
fair and equitable sharing of benefits arising from their utilization.  
 

Both Peru and Germany are Parties to the CBD, which is implemented through the 
establishment of the Biosafety Clearing-House, a set of mechanisms for intermediation 
between those who seek and those who provide goods, services, and information related to 
the use of biodiversity resources.  

                                                           
11 DECISION 486 Régimen Común sobre Propiedad Industrial LA COMISION DE LA COMUNIDAD 
ANDINA El Artículo 27 del Acuerdo de Cartagena y la Decisión 344 de la Comisión.  
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At the national level, the SPDA – the Peruvian Society for Environmental Law - aims to 
"integrate the environmental component and the development policies," to some extent 
having the role of representing, at the national level, that which the CBD advocates. This 
institution develops and implements the legislative and legal issues involving the natural 
heritage, the ecosystem systems, and the delimitation of conservation territories; working to 
prevent biopiracy.  

This mechanism aims to improve the interactions between those who produce knowledge 
and those who will potentially transform it into technology. Therefore, its effectiveness is 
highly dependent on the scientific and technological capabilities, already presented in item 
3.1. This is because the flow of translations – necessary to ensure that which the CBD 
institutions advocate – finds two highly asymmetrical contexts, as to the capacity for formal 
generation of science on the Peruvian biodiversity.  

The groups of companies – and the producers associated with them – show clear 
difference as to the type of knowledge on genetic resources. Groups of cocoa producers of 
the Amazon select plants through improvement systems based on tacit knowledge; global 
companies of chocolate have been using biomolecular genetic markers, for which the 
absorptive capacity for science is essential.  

Only one institution capable of carrying out the role of network translator is present: the 
Instituto de Investigaciones de la Amazonia Peruana (IIAP), which has, among its areas of 
applied research, projects for mapping genetic resources of the Amazon, of fish species of 
rivers of the Amazon and of other regions. However, it is not integrated with PerúBioInnova. 

Thus, the split of capabilities is clear: even with the presence of institutions such as the 
SPDA, and with the limited potential of the IIAP, the flow of network intermediaries does 
not seem to present, in terms of institutional strength, the medium necessary for certain 
knowledge to be appropriated, so as to generate competitiveness for the national actors.  
 
Final Considerations 
 

PerúBioInnova is an initiative of continuous strategic efforts for innovation, to 
identify and establish partnerships between technology-based companies – startups – and 
entities whose productive sources are megadiverse regions in Peru. They have the objective 
– and the real potential – of generating innovation businesses, increasing the comparative 
advantages of participants in terms of management expertise, in efforts that may result in 
improved capacities.  

The network of institutions involved presents a very asymmetric structure, featuring 
an ontological and epistemological gap between the practices of exploration and use of 
biological resources, through entrepreneurship, and the sharing of benefits.  

The clear disparity of scientific potential in terms of the tacit or formal character of 
the knowledge base confirms the asymmetry, in the context of conditions for technological 
appropriation. While part of them – specially the international brokers – is embedded in 
systems whose competitive advantage is achieved through transformation of science into 
technology, of scientific production – therefore, formal – local producers, who have tacit 
knowledge about the economic potential of biodiversity, operate within a context of low 
capacity for technological absorption. The lack of  Peruvian technological institutions that 
could translate the knowledge base – from the tacit to formal form, that is essential for 
innovation catch up, turns the network more  lopsided. 

This situation is complemented by a property rights protection system that is clearly 
generic, and do not points what can or not be protected under the global intellectual property 
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law, which would, in principle, enable network agents with greater absorption capacity to 
also have advantages to appropriate the results of the works.  

This is a clear case in which the innovation catch up process is extremely split and 
asymmetric, due to the institutional arrangement and actor’s capabilities, in terms of the 
countries’ development potential of the network dynamics.  

It is, at least, an institutional arrangement counterfactual case for NIE studies, once 
there is a wispy scenario in which contracts, transation costs and other seminal concepts 
could be shared by the two parts of the network. 
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