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ABSTRACT

The aim of this study is to identify the different practices that exist in innovation environments
that belong to National Innovation Systems with distinct maturity levels: France (advanced) and Brazil (in
development). A case study was carried out comparing the Technological Park of Sdo José dos Campos and
the Pble de Compétitivité HYDREOS regarding seven dimensions: governance, strategy, external relation-
ships, external environment, legal context, infrastructure and funding mechanisms. As a result, the initial
premise that the environment inserted into the mature system presents a more comprehensive set of the
studied dimensions can be observed. The main differences identified (or improvement opportunities for
the Brazilian environment) refer to the following dimensions: external relations, strategy, funding mech-
anisms and governance. Most of these differences directly affect the degree of interaction between the
members of the innovation environment and between them and outsiders, the diversity of actors and the
relationship rules, which are key elements of a national innovation system.
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RESUMO

Este trabalho visa identificar as diferengas nas prdticas de ambientes de inovagdo inseridos em
Sistemas Nacionais de Inovagdo (SNI) com niveis de maturidade distintos: Franga (maduro) e Brasil (ndo
maduro). Para tanto, foi empregada abordagem qualitativa descritiva via estudo de caso das prdticas do
Parque Tecnoldgico de Sdo José dos Campos (BR) e do Péle de Compétitivité HYDREOS (FR). Para tanto,
foram analisadas as prdticas relativas as dimensdes: governanga, estratégia, relacionamentos externos,
mecanismos de financiamento, ambiente externo, contexto legal e infraestrutura. Como resultado tem-
se a confirmagdo da premissa inicial de que o ambiente inserido no SNI maduro apresenta um conjunto
mais compreensivo de prdticas. As principais diferengas identificadas referem-se as prdticas de relacio-
namentos externos, a estratégia e a governanga. Todas elas afetam, direta ou indiretamente, o grau de
interagcdo entre os membros do ambiente e entre estes e agentes externos, a diversidade de atores e as
regras de relacionamento, que séo compenentes de um SNI.

Palavras-chave: inovagéo, ambientes de inovagéo, polos de competitividade, parques tecnoldgicos.

1 INTRODUCTION

The term “innovation” is related with technological progress and new product devel-
opment to create competitive advantage (FILHO; GONCALVES; PARDINI, 2008). Strategically it is
important not only for the innovative company that develops it, but also for the country where
investments in creating new technology are made.

In this context, National Innovation Systems (NISs) play a major role in providing infra-
structure, incentive policies and financing strategies to support the innovation development in a
country. Edquist (2004) defines it as a set of actors and elements (economic and institutional) that
work with synergy and interaction to develop products and process, with different perspectives of
analysis, which are strategic and important for the development and competitiveness of nations.

Innovation environments are one of these components that support the technological
advancement of this structure. They consist of the place and context where the innovation is
developed. In other words, they are differentiated environments organized by public or private
institutions that allow and facilitate innovation. According to Zouain (2003), these environments
help develop products and processes based on technology, because they have conditions that
maximize the results of the generated process, reducing the associated risks. Despite the fact
they have the same goal, the environments can be organized and named in different ways: tech-
nological parks, poles de competitive (competitiveness poles), technology-based incubators or
technopoles. The environments are mostly influenced by the context they belong to.

As each country has a specific structure and innovation environments, they may present dif-
ferent maturity levels. This means that they can present different levels of articulation between the
components of the system and distinct impacts on the innovation rates (measured by economical and
development indexes). Albuquerque (1999) classifies NISs as “mature”, “catching up” and “non-mature”.

Despite its good macroeconomic performance, innovation in Brazil is still a weak point,
and is classified as a “non-mature” NIS (ORGANISATION FOR ECONOMIC CO-OPERATION AND DE-
VELOPMENT, 2013). On the other hand, France is classified as a “mature” system, as it is a reference
model concerning the institutions that comprise its innovation incentive policies (ARBIX, 2010).

In this context, the question that underlies this research emerges: what are the differ-
ences that can be identified between the innovation environments of a “non-mature” (Brazil) and
a “mature” (France) NIS? This paper answers this question based on a comparative case study
between a Brazilian and a French environment. Therefore, it identifies the different practices that
exist in the latter that can be implemented in the former to improve it.

REV. ADM. UFSM, SANTA MARIA, V. 12, NOMERO 3, P. 451-471, 2019
452 -



Despite the importance of innovation environments and NISs, few studies have attempt-
ed to understand and compare the differences between “mature” and “non-mature” environ-
ment practices®. One of the few studies was developed by Silva (2009) who analyzed five French
poles (but not the one mentioned in this study) and four Brazilian environments (including the
one in this research). The author used three out of the seven dimensions investigated in this re-
search, as a basis for identifying good practices for creating an innovation environment in the city
of Sorocaba, Brazil. Thus, this work contributes to the literature by presenting a more detailed
set of practices of a “mature” environment and its differences from the “non-mature” one, which
can be used by national environments for evaluation and improvement purposes. In addition, it
helps to understand the specific characteristics of “mature” and “non-mature” systems, detailing
the model proposed by Albuquerque (1999).

Besides this introduction, this paper has four more sections. The first section presents
the concept of NIS, innovation environments and their characteristics. The second section de-
scribes the research method used in this study and the third presents the results: convergent and
divergent points between both environments and opportunities for improvement. Finally, the
conclusions and proposals for future studies are presented.

2 NATIONALS INNOVATION SYSTEMS AND INNOVA-
TION ENVIRONMENTS

2.1 Nationals Innovation Systems (NISs)

Innovation is the implementation of a significantly improved product or service, pro-
cess, new marketing method or a new organizational method in business practices, work envi-
ronment or external relations (ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOP-
MENT, 2005). Although the term is popularly linked to the creation of new technologies and new
companies, innovation, according to the above concept, is transversal, that can be applied to
processes, organizations, business models and the most diverse areas of the economy, “mature”
or “non-mature” (ARBIX et al, 2010). Thus, innovation is important for companies and for the
growth of countries and has received increasing attention from government policies.

Innovation should not be treated as a simple process based on basic scientific research,
but should be structured and well defined (ORGANISATION FOR ECONOMIC CO-OPERATION AND DE-
VELOPMENT, 2005). It is a learning process that is facilitated and amplified when developed in an
interactive and integrated way (EDQUIST, 2001) between the various social actors in an organized way
(ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT, 2005). And it is precisely in
this structuring that lies the importance or role of NIS. When they are structured in a planned way they
can strengthen the development of technologies and the progress of the nation (FREEMAN, 1995).

Edquist (2001) presents a more generic concept of NIS, which defines all the economic, so-
cial, political, organizational and other important factors that can influence the development, diffusion
and use of innovations, whether sectorial or regional. While the regional ones refer to the innovation
system of a certain geographic region of a country or parts of different countries, the sectorial ones
present more specific focuses on certain technological or product areas (EDQUIST, 2001).

NISs present two groups of basic components that influence each other: the actors that
comprise it — the organizations —, and the interactions and relationship between them provided
by institutions (EDQUIST, 2001; ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOP-

1 According to research carried out using the Science Direct, Emerald, Scopus and Teses USP databases, as well as the Brazilian academic
journals Gestdo, Inovagdo e Tecnologias, LOCUS and Revista de Administragéo e Inovagdo.
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MENT, 2005; SOUZA, 2005). Organizations are formal structures with explicit purposes and they
are consciously created. Among these, Edquist (2004) highlights companies, scientific and tech-
nological organizations (which develop basic knowledge and formal education), development or-
ganizations, entrepreneur capital and the government. Institutions define the routines, habits,
rules, practices and laws that regulate relationships and interaction between individual, groups
and organizations (EDQUIST, 2001, 2004). For example, the legal systems, norms, national stand-
ards and patent legislation (EDQUIST, 2001, 2004).

NISs serve as a reference to understand the different technological dynamics of coun-
tries. To characterize them, based on a study including 46 countries and a previous study from
Nelson (1993), Freeman (1995) and Patel; Pavitts (1994), Albuquerque (1999) proposes a classifi-
cation according to its maturity: “mature”, “catching up” and “non-mature”. This degree of matu-
rity refers to the level of integration between the components of the system, and also how much
innovation reflects and is important in the economic system, dynamizing it (NELSON, 1993). To do
so, the author uses a set of indicators of science and technology, such as: gross domestic product
per capita, generated patents, investments in research and development, published articles, rate
of illiteracy and graduates, and the number of scientists and engineers graduated in the country.

According to Albuquerque (1999), mature NISs are countries that have a good balance of
investments in science and technology, with an infrastructure that encourages a relationship between
key institutions, allowing exchange and interaction between them, generating knowledge and innova-
tion. In these countries, innovation is reflected in the number of generated patents. Some examples
of countries in this category are: Belgium, Denmark, Germany, France, Ireland, Italy, Netherlands, the
United Kingdom, Austria, Switzerland, Canada, the USA, Japan, Australia, New Zealand and Israel.

The “catching up” group includes countries that are in transition between “mature” and
“non-mature”. This means that these countries are undergoing a process of accelerated maturation and
focus on innovative activities (expanding infrastructure and concentration of scientific development in
key disciplines for industrial advancement) (SILVA, 2009). They are countries that have grown in the num-
ber of patents and rates in education, as well as advances in research and development, engineering and
science. They have the characteristic of investing in scientific infrastructure and the capacity to absorb
the technology generated outside the country adapting it to their own national system. Some examples
in this category are in East Asia - Korea, Taiwan and Singapore (ALBUQUERQUE, 1999).

Finally, the “non-mature” group includes countries with an unbalanced distribution of
investments in science and technology that generate gaps between the institutions involved, as
well as educational problems (ALBUQUERQUE, 1999). They are divided into three groups. The
first group includes countries with problems of education and low level of development in R&D.
The scientific structure shows some level of activity and some innovative actions, but the number
of patents and papers is still below those belonging to the “mature” and “catching up” groups.
Scientific infrastructure is limited, and few disciplines meet international standards, thus having
poor interaction with the technology community. Another important point is that budget issues
affect the stability of research groups and their results. This includes countries as Argentina, Bra-
zil, Chile, Venezuela, India, South Africa, Greece, Spain and Portugal.

The second group includes countries with a low numbers of patents in an economic
context of growth, good level of education and excellent sources of scientific research, however
the results generated by research do not present civil, butmainly military purposes. Therefore,
despite technological investments, the effects are weak, since the resources are not well allocat-
ed and distributed. It includes systems from countries such as Russia, Bulgaria, Czechoslovakia
(now the Czech Republic and Slovakia), Hungary, Poland and Romania.
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Finally, the third group includes countries with a good ratio between patents and eco-
nomic growth but which have a low per capita patent rate: in its more technology-intensive busi-
ness sector, patents are not important. There is a scientific structure with high levels of activity
and a high degree of technological diffusion. Examples of this group are Indonesia, Malaysia, the
Philippines and Thailand.

Therefore, the Brazilian NIS is classified as “non-mature” due to a dynamic of interaction
that does not allow an adequate connection between science and technology that foments the
production of knowledge. In addition, another feature is the presence of foreign or state invest-
ments participating in technological production, as well as a regional concentration in the coun-
try of technological activities (ALBUQUERQUE; BAESSA; KIRDEIKAS, 2005). On the other hand,
the system in France is considered “mature”. The country has been through a process of change
of its productive structures, demanding efforts and preparation of the society. In addition, coor-
dination and the generation of processes to stimulate innovation are carried out by the highest
governmental spheres (ARBIX, 2010).

2.2 Innovation environments

Innovation environments can be defined as delimited spaces that present conditions to de-
velop activities and technological processes with economical purposes to foster innovation (ZOUAIN,
2003). They are structured based on scientific and technological knowledge, supporting the devel-
opment of innovations and creating a space of synergy between the actors, who can share the same
physical space (SILVA, 2009). There are elements from the NIS that act as triggers of innovation.

There are several types of innovation environments: technological parks, science parks,
research parks, innovation centers, technopoles, poles de competivité, technology-based incuba-
tors, pre-incubators or technology hotels, accelerators and the core of technological innovation.
Each one with its own characteristics depending on its context (SILVA, 2009).

In this paper, a technological park and competitiveness pole were studied. They are en-
vironments with different characteristics and similarities, according to Table 1. Among them are:

e Activities that they develop: both of them offer research and development services
to create and apply new technologies, although the Park also presents activities
related to production;

e Actors: universities, research centers, government and companies;

e Activity limits (area): poles have a bigger scope given their regional performance,
while Parks cover a smaller region near a university or research center;

e Governance: this is the most variable aspect in both cases, as it is specific to each
institution or to national standards, in the case of poles;

e Assets: practically the same. Differently, Parks present in house incubators.
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Table 1: Main characteristics of Technology Parks and Competitiveness Poles

Environ- Activities _Actors Location Governance Assets

ment
X R&D; Design of pro- University; Near univer- | Itis variable, accor- Incubatofor
& totypes; Productive | Government; | sity/ research | dingto the format- | Research and
s activities; Technical Companies. centers. ting of the projects | training cen-
o and managerial su- and ownership of ters;
—8 pport services; Other the areas. Business offi-
c services. ces for compa-
< .
o] nies; Laborato-
() .
= ries.
" Incentive of gene- University; Own management Companies;
(%] . . . . g
© rating technologies | Government; Regional (lo- structure; Universities;
o from projects deve- Companies; cal). Partnerships and Research and
= % loped in partnership | Research labo- strategic projects in | training cen-
Ta between companies ratories. collaboration; ters;
E‘ and research centers Promotes a global Laboratories.
Q (usually focused on a environment favora-
o . - .

specific theme). ble to innovation.

Source: Adapted from FIGLIOLI (2007); LES POLES DE COMPETITIVITE, n.d.; SILVA (2009).
3 RESEARCH METHOD

This research can be classified as qualitative applied research with a descriptive char-
acter. According to Turrioni and Mello (2012), a descriptive survey seeks to indicate the real sit-
uation and describe it, and then the results are analyzed and hypotheses formulated. Therefore,
this paper consists of analyzing two distinct competitiveness environments, aiming to define and
describe them and then compare the main differences and similarities, providing as a conclusion
recommendations that can make suggestions for future studies or applications.

In order to develop it, the case study method was used (YIN, 2015). According to Ganga (2012),
one of the purposes of the case study is to explore and better understand a phenomenon in its actual
context. This is the focus of this work, whose objective is to identify the differences and similarities be-
tween two innovation environments inserted into national systems with different maturity levels.

This case study case was based on the phases proposed by Yin (2015). Initially, the the-
oretical-conceptual framework was defined. This means that the dimensions to characterize the
innovation environments were chosen. To do this, a literature review was carried out where aca-
demic and governmental articles on national and international databases were consulted - Science
Direct, Emerald, Scopus, Scielo and Teses USP. In addition, the research was extended to entities
focusing on innovation - Les Poles de Compétitivité (France), Associacdo Nacional de Pesquisa e De-
senvolvimento das Empresas Inovadoras (ANPEI), Associa¢do Nacional de Entidades Promotoras de
Empreendimentos Inovadores (ANPROTEC) and the Ministry of Science, Technology and Innovation.

As a result, the dimensions of the study were defined and are presented in Table 2.
The dimensions chosen were based on the complementarity of the concepts presented by each
author. Thus, a large set of dimensions, covering external and internal factors that influence the
performance and operation of the innovation environments can be observed.
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Table 2: Dimensions for characterizing innovation environments

Dimension Description Source
Governance | It comprises the hierarchical structure, the deci-  ALBUQUERQUE, 1999; GARGIONE,
sion-making process, the formalization of the re-|2011; ORGANISATION FOR ECONOMIC
lationship between the actors, rules and the hu-| CO-OPERATION AND DEVELOPMENT,
man resources responsible for the functioning of | 2005; FIGLIOLI, 2007; SILVA, 2009; GAR-
the environment. GIONE, 2008
External Re- | Interactions with internal and external actors,| ALBUQUERQUE, 1999; ALBUQUER-
lationships |such as universities, research institutes, labora-| QUE; BAESSA; KIRDEIKAS, 2005; SOUZA,
tories, companies, public entities and other inno- | 2005; FIGLIOLI, 2007; SILVA, 2009;
vation environments. They can be local, regional,
national and international.
External En- | Importance of the geographic environment and | ALBUQUERQUE; BAESSA; KIRDEIKAS,
vironment |the context in which the environment is inserted. | 2005; ORGANISATION FOR ECONOMIC
Government policies, local actors and cultural| CO-OPERATION AND DEVELOPMENT,
values reflect in the innovation environment. 2005; FIGLIOLI, 2007;
Funding | Characterization of the sources of financial re-| ORGANISATION FOR ECONOMIC CO
Mechanisms | sources, beneficiaries and the protocols that are |-OPERATION AND DEVELOPMENT,
involved. 2005; FIGLIOLI, 2007; GARGIONE, 2011;
Legal Con- |Legal aspects related to the performance of inno-| ORGANISATION FOR ECONOMIC CO
text vation environments, mainly related to patents|-OPERATION AND DEVELOPMENT, 2005
and intellectual property rights.
Strategy | Measures adopted by the environment for the | ORGANISATION FOR ECONOMIC CO
short, medium and long term to achieve its objec- | -OPERATION AND DEVELOPMENT,
tives, to attract new entities, to satisfy the market | 2005; SILVA, 2009; GARGIONE, 2011
and keep its business strategy.
Infrastruc- |Resources that the innovation environment owns | ORGANISATION FOR ECONOMIC CO
ture and has access to. Includes the description of ac-|-OPERATION AND DEVELOPMENT,
tivities carried out in the technological and mana- | 2005; SILVA, 2009; FIGLIOLI, 2007; GAR-
gerial scope. GIONE, 2011

Source: Prepared by the authors.

Afterwards, the case was planned with the definition of the environments to be studied,
the data to be collected and how they would be collected. Two environments were selected as
the object of this study. The Technological Park of Sdo José dos Campos represents an innovation
environment inserted into a “non-mature” NIS: Brazil. The area in which it is located was acquired
in 2006 by the city council and the APTSJC (Associagdio Parque Tecnoldgico de Sdo José dos Cam-
pos — an entity responsible for the organization, development and operation of the park). Legally,
it is a social, private and nonprofit organization. It has its own infrastructure that is available to
resident companies, which can also be used by external actors. It started its activities in 2009 and
has 38 resident institutions (24 small and medium companies, 9 large companies and 3 univer-
sities). Among all the sectors of the activities of the institutions in the park, the main ones are:
aeronautics, energy, water and environmental sanitation, telecommunications and health.

The second environment studied is the Péle de Compétitivité HYDREOS. It represents an
environment inserted into a “mature” NIS: France. Its structure serves as a service to the mem-
bers of the pole. It has activities related to the theme of “water” (sustainable infrastructures,
ecosystems for wetlands and intelligent water management) and covers the Alsace and Lorraine
region. The pole began operating in 2010 and its main mission is to improve the performance of
the local economy by creating synergy to foster the development of innovative projects and sup-
port the members in implementing actions and projects concerning water. It has 100 accredited
members among universities, laboratories, trade unions, small, medium and big companies and
public organisms.
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Regarding the project phase, the data to be collected were defined, as well as the instru-
ments to collect them: by visits and interviews with the environment staff. A research protocol and
a semi-structured interview script were created using the dimensions presented in Table 2, descrip-
tive information about the environment (name, size, location and date it was founded) and the
people who were interviewed (name, function, studies, and how long they had worked at the pole).

The third phase consisted of collecting data. Interviews were conducted with employ-
ees from each pole, which were recorded and transcribed to be analyzed later. For the Park at Sdo
José dos Campos a face-to-face interview was held in April, 2014 with its Company and Institution
Manager. For the pole in France, an interview by Skype was conducted in May of the same year
with the Project Manager.

The next step of the method consisted of analyzing the data. First of all, the content of
each interview transcribed in the categories in Table 2 was classified manually. From this classifi-
cation, the characteristics of each environment were individually identified and described. Finally,
a comparative analysis was done on each dimension between the cases to identify convergence
and divergence points among them. From the strengths detected in the French environment,
opportunities of improvement for the Brazilian case were pointed out.

4 DIFFERENCES AND SIMILARITIES BETWEEN THE STU-
DIED ENVIRONMENTS

Based on the information collected, points of convergence and divergence were iden-
tified between the innovation environments studied. It is important to note that they do not
operate in the same way, but they have a common objective: developing the region and bringing
benefits to the community by developing research and innovation. Consequently, it is natural
that they have differences as each one has its specificity, which will be pointed out throughout
this section. The differences and similarities are presented below according to the dimensions
defined in the theoretical model (Table 2).

4.1 Governance

This dimension concerns all the elements related to the management and organization
of the innovation environment including the organization structure, the decision making process,
the rules, procedures and technical and managerial activities developed, human resources man-
agement, the actors involved and the relationship between them. Table 3 shows the variances
and resemblances between both environments.
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Table 3: Summary of convergences and divergences in the Governance dimension of the studied environments.

Convergences Divergences
Structure |- Similar operational areas - Different work areas due to different areas of ope-
- General Director and Support ration (HYDREQS technician and TechPark manager)
Director - Lean structure (HYDREQS)
- Not very complex structure, ac- |- Board of directors comprising large, medium and
tivities linked to people and not | small companies, educational and research institu-
to the function tions and public entities (HYDREOS)
Decision - Easiness of the process: auto- None
making nomy for operational decision in
the area and strategic decisions
concentrated on the board of
directors.
Alignment |- Rituals adapted to the needs of |- The frequency of the participation of the people is
rituals each one different in each one. It is coherent and adapted to
their specific needs.
Formal rules |- Non-existent None
Technical and | None - Better definition between the types of activities
managerial (HYDREOS)
activities
Project None - Operational team of the pole (project managers)
Managers with a close and significant activity (HYDREQS)
- The resident companies manage their own projects
(TechPark)
Number of |- Quantity coherent with the acti- | Diversity on the nature of the members (e.g. trade
institutions | vity model unions, laboratories, public institutions) (HYDREQOS)
- Universities, small medium and
large companies
Relationship |- Event organization to bring the |- Relationship between members by working groups,
between actors close to each other workshops and projects (HYDREQOS)
environment - Relationship by physical structure (TechPark)
actors
Human - Adequate training for activities |- Specialized professionals to deal with the theme of
Resources |that maintain the operation the pole (HYDREOQS)
Staff Training |- Technical and management - Individual Development Plan (TechPark)
training, without delimited fre-
quency

Source: Developed by the authors

In terms of structure, both environments present simple and not too formalized ar-
rangements. Basically, there is a General Director who coordinates the teams in the legal, com-
munication, administration and financial departments. For the operational areas, this Director
coordinates differently accordingly to their strategy: management (TechPark) and technical (HY-
DREQS). ). In this aspect there is a marked difference in the French pole, which is the board of
directors formed by large, small and medium-sized companies, educational institutions and other
entities, which provides its strategic direction.

Regarding the decision-making process and its internal management, few differences
were identified. In both cases, there are no formal rules and the decision-making process is sim-
plified. With their simplified structured, the departments have autonomy and the processes are
agile. The communication standard is similar: weekly meetings between the operational team
and the General Director, and also daily alignments for specific subjects.

However, regarding those who are responsible for the project management, there is
a considerable difference. The Technological Park in Sdo José dos Campos (TechPark) does not
have technical staff, as it does not adopt an active innovation approach with the resident com-
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panies. The project management is carried out by the companies themselves and the park helps
by providing guidance. Unlike this, the HYDREOS pole works actively in innovation projects and
it is structured to meet market demands (it is divided into specific areas of the water theme).The
project manager of the pole ensures that innovations are implemented, focusing on the benefits
to the region and local community. The project team’s role is to identify funding opportunities for
certain types of projects that can help put an innovative idea into action

Another significant difference is related to the technical and managerial activities. The HY-
DREOS Pole has these activities defined and clearly distributed to each team, facilitating the govern-
ance process. The board, for example, has a managerial and relationship role, while the technical staff
acts directly in executing the project. In the TechPark, these activities are distributed to all teams.

The institution members (to HYDREOS) and residents (TechPark) in both environments
are differentiated in quantitative and qualitative terms. While the park has 36 institutions (24
small and medium, and 9 large ones) and universities (3), the pole has approximately 100 mem-
bers including universities, laboratories, companies of all sizes, trade unions and local public in-
stitutions. This difference is linked to the way each environment operates. The TechPark concen-
trates all institutions in the same physical space, providing a synergy environment that facilitates
the development of innovation. HYDREOS helps to develop collaborative Research and Develop-
ment projects among actors in a territory around a well-defined theme (water), but does not pro-
vide the physical space for developing these projects. This is the reason why it has more members
and involves public agencies, as well as analysis and research laboratories.

Regarding fostering the relationship between the agencies in both environments, the
only common point that they have are the events that enable the exchange of information be-
tween the entities. At the TechPark, activities to encourage interaction are not carried out in a
structured way by its manager, but occur spontaneously as they share the same physical place
(even if they do not work in the same sector of activity). At HYDREQS, there are formal mecha-
nisms for interaction between its members, such as working groups on specific topics and collab-
orative projects managed by the pole. Although the companies may not have much contact, they
discuss the issues at hand in depth. In addition, as the companies have their own members in the
board of directors, meetings are a chance for people to make contact and exchange information.

Finally, regarding human resources, in both environments studied, professionals are
trained and are trained to carry out their specific activities. However, the HYDREOS pole has a
more specialized staff due to its specific theme.

4.2 Infrastructure
The results of the infrastructure dimension comprise the physical resources that the

environment has or the external resources have access to. Table 4 shows the similarities and
differences identified in the study.
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Table 4: Summary of convergences and divergences in the Infrastructure dimension of the studied environments

Convergences Divergences
Phvsical - Complete infrastructure (business cen-
infras¥ructure None ters, auditoriums, etc.) and own invest-
ments (TechPark)
- Public investments in infrastructure —
Public - Dependence on public investments park assets (TechPark)
infrastructure |- Importance of local public entities - Use of public infrastructure to carry out
activities (HYDREQOS)
Accessto | not fimited to availabl both 100% of is external (HY.
external - Not limited to available resources (both sear- | - % of resource use is external (HY-
resources ch external resources when necessary) DREOQS)

Source: Made by the authors

Regarding the physical infrastructure, there is a huge gap between the studied envi-
ronments. While the HYDREQOS pole only has its own offices, the TechPark has a complete in-
frastructure: from the companies’ offices and incubators to auditoriums and amphitheaters to
hold events. The superiority of TechPark in terms of having its own infrastructure is clear, which
affirms that each environment works differently. The fact of concentrating the institutions in the
same physical space, despite demanding high investments, guarantees the perpetuity of the ac-
tions and is a factor of attracting companies and other institutions to the region, contributing
directly to the community. Therefore, the fact of having facilities ends up being a service that this
environment can offer. On the other hand, the model used at HYDREOS includes a greater quanti-
ty and a variety of members depending on the relationships established between the institutions
and their infrastructures.

Concerning access to external resources (laboratories, venues, etc.), the two institu-
tions are similar in terms of non-restriction of using external resources when necessary. Both
recommend laboratories, for example, that are not company’s members or partners. The French
environment uses only external resources while the Brazilian environment has an internal struc-
ture adapted to most of its needs.

Regarding the point of maintaining their infrastructure and carrying out their activities,
both environments depend on public assistance. This dependency is significant for both (be-
tween 50 and 80% of the investments are public in both cases), and are mostly from municipal
and regional entities.

4.3 Strategy
The strategy dimension points out the objective or mission of the studied environments

and the actions it adopts in the short, medium and long term to meet its objectives. Table 5 sum-
marizes the similarities and differences identified.
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Table 5: Summary of convergences and divergences in the Strategy dimension of the studied environments

Convergences Divergences
Objective |- Develop innovation and technology |- None
by joining different actors.
- Bring benefit to the society/ region.
Market |- Local/ regional - Multisectorial (TechPark)
- Single sector: water (HYDREQOS)
Areas |- None - Multi theme: (TechPark)
- Specific theme (HYDREQS)
Offered |- Events - Technical and specialized, facilitating the develop-
services ment of innovation (HYDREQOS)
Lines of |- Expansion of members/resident ins- | - Driven by a National Strategy (HYDREOS)
actions | titutions and services - Linked to a local strategy (TechPark)
Strategy to | - Own web site - Attracted by projects (HYDREOS)
attract ins- | - Events - Companies’ selection program (TechPark)
titutions |- Visits to companies

Source: Developed by the authors

In terms of objective, although they act differently, both environments have the same
mission: to promote innovation and research and development, helping to develop the region
which they are part of by joining different actors.

They are also similar in terms of the geographical market: most of them work with local
and regional institutions. However, they act differently. The principle of the pdles de competitivité
is their specialization in strategic themes to develop the country. They are established according to
the competences of the region, aiming at their development. Therefore, the studied pole only has
one theme (water), working with companies of the sector. However, the TechPark is multi-thematic
and multisectoral, and takes advantage of the same technological base regarding various sectors.

Regarding the services provided, both of them present common elements, such as
holding events and following/guiding members. However, HYDREOS works more actively in de-
veloping technology, creating a favorable environment of interaction. It encourages innovative
projects, participates in and promotes workshops and group studies, seeks funding sources, en-
courages certifications, manages projects and disseminates information. The level of maturity of
both environments is clear when comparing this dimension. The TechPark is still in the process
of developing and building a proposal for specialized services, following HYDREOS line of action.

In terms of long-term actions, the most significant difference is that the HYDREOS stra-
tegic plan is linked to a general guideline of all the Competitive Poles (Les Péles de Compétitivité)
of the country. The TechPark acts strategically to meet the local government’s demands (Pre-
feitura Municipal de Sdo José dos Campos), but does not have a direct relation with a national
innovation development strategy.

Finally, the strategy to attract institutions is similar: posting activities on their own web-
site, participating in events and visiting institutions. Although the emphasis on disclosure is not
the same: the Pole involves design institutions while the Park develops a selection program to use
the structure and services.

4.4 External Relationships
This dimension entails understanding the types of external relationships carried out by

the environments, as well as the different types of actors involved on local, regional, national and
international levels. Table 6 summarizes the results of this dimension.
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Table 6: Table summarizing the convergences and divergences of the External Relations dimension of the studied

environments

Convergences

Divergences

Universities and
Research Cen-
ters

- They are strategic
- Good relationship

- Formal contact with research centers (HYDRE-
0S)

- Direct contact with researchers (HYDREOS)

- Contacts for project development (HYDREOS)

Public-private
interaction

- Good interaction between institu-
tions of different natures that are
members or residents

- Close contact with local entities

- Close interaction with Ministries (HYDREOS)

- Favorable environment for exchanges between
institutions — projects and working groups (HY-
DREOS)

Partnership

- Low emphasis

- Public entities (HYDREQS)
- Research laboratories, international institu-
tions (TechPark)

Relationship
with other envi-
ronments (Parks
or poles)

- Informal Benchmarking

- The poles participate in a National Program,
therefore contacts are easier (HYDREOS).

- Grouping poles by theme (HYDREOS)
Participation of Park Associations that propose
events/meetings (TechPark)

Interaction with

- Expansion of local contacts for re-

-None

other local ac-
tors
Source: Developed by the authors.

gional development

Both environments are similar in terms of their relationship with universities and re-
search centers. For both these are strategic actors, and therefore, they focus on making partner-
ships for strategic projects. However, the pole differs by presenting a formal and closer relation-
ship with laboratories and researchers.

As for the public-private interaction, the two environments have a close relation with
local entities. The pole, unlike the park, has contact with a larger body — the Federal Government
— reflecting a national strategy of competitiveness of the country’s companies. There is also a
stronger public-private relationship due to the cooperative participation in projects and working
groups organized and managed by the pole and its partners.

There is a huge difference regarding the relationship with other innovation environ-
ments. In France, as the NIS is “mature”, the poles are part of the Les Péles de Compétitivité pro-
gram. Thus, it is natural that there is a bonded interaction and interchange, as the participating
environments have the same origin and global development strategy. In addition to this fact, the
poles are clustered into topics of interest to exchange experiences and methods. Moreover, in
the same region there is a close contact — although informal — between poles for benchmarking.
In Brazil, there is no entity that directly follows the Technological Parks. ANPROTEC (Associacdo
Nacional de Entidades Promotoras de Empreendimentos Inovadores — National Association of
Entities Promoting Innovative Enterprises) and IASP (International Association of Science Parks
and Areas of Innovation) promote national and international meetings between the parks to
exchange experiences.

4.5 Funding Mechanisms
In this dimension, the sources of assets were identified which were used by the environ-

ments to maintain and develop their projects, beneficiaries and procedures involved for finding
and using them. Table 7 summarizes the results of this dimension.
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Table 7: Table summarizing convergences and divergences in the Funding Mechanisms dimension of the studied environments

Convergences Divergences
Resource |- Public resources are significant and in a higher | - Private resources for own structures installed
sources | percentage in the premises of the park (TechPark)
and In- |- Resources to maintain the local operation - Project investments (HYDREOS)
centives |- Resources from entities that are interested in/
support R&D
- Contribution from associated institutions
- Events
Collection |- Public procurement, where each institution | - Expertise in public procurement for certain
process | has a different process types of projects; one of the services offered
- The delays are respected by the pole (HYDREQS).
Beneficia- | - Indirect: local community - Investments that become assets (infrastructu-
ries - Investments in specific projects or specific compa- | re), the legal beneficiary is the park and the indi-
nies have the involved companies as beneficiaries | rect ones are the resident institutions (TechPark).

Source: developed by the authors

The two studied innovation environments have public and public institutions as a source
of resources, in addition to their own funds. In both, the public financial resources are very rep-
resentative and significant. Most of them are from local entities (city or region). In addition, they
use resources from foundations, financing bodies and other public entities that leverage and
invest in research and development, supported by the national strategy. Another point of sim-
ilarity that should be highlighted is that part of the resources comes from member institutions
or residents. It means that there is a “fee” paid by the institutions to be associated. In addition,
another source is the events organized by the environments.

In both cases, when there is public funding there is public procurement, in which the
process and procedures are established by each institution. As a result, when the public notices
are announced, both innovation environments follow the deadlines, sending the necessary doc-
umentation. However, HYDREOS stood out as it advised companies to send documentation to the
funding process, making this activity part of its portfolio of services.

Finally, following the objectives of innovation institutions, the direct beneficiary of all in-
vestments and actions is the population of the region. Investments generate employment and lo-
cal development. In the TechPark and the pole, some specific resources are meant only for a few
companies. This is because they might participate in specific projects that receive investments
or because they are benefiting themselves. When companies invest themselves, it is natural that
the assets and return of investments belong to them.

4.6 External Environment
In this dimension, the impacts of geographic environment and the context in which the

environment is inserted are discussed. It includes government policies, local actors and cultural
values. Table 8 summarizes the results identified.

Table 8: Table summarizing convergences and divergences in the External Environment dimension of the studied environments

Convergences Divergences
Regional, national and - They are sensitive to changes - More dependent on national
international policies | - Indirect impact in policy changes for indus- | and regional policies (HYDREOS)
tries (reduction of investments)
Influence of the region | - Potential of development and favorable - In-depth study to implement the
conditions innovation environment (HYDREQS)

Source: developed by the authors
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The two innovation environments are influenced by regional and national policies, and
less influenced by international ones. These policies influence and impact the investments ap-
plied to the environments. This can be considered as a problem, as any change affects them
directly. The Tech Park suffers less impact, because it has assets and infrastructure that belongs
to private institutions. On the other hand, the pole does not have its own infrastructure, and
therefore it does not survive without public investments (it explains its current strategy to reduce
public assets and increase private ones). Thus, it can be said that there is less dependence on
policies that directly affect the Brazilian environment compared to the French one, but in both
cases they are sensitive to policy variations.

In both of them, the choice of the physical installation of the environment was analyzed
and studied. Both regions present favorable conditions to develop innovation (concentration of
universities, research centers, enterprises, etc.). However, the creation of the pole came from a
demand from national agencies, creating opportunities to develop all regions.

4.6 Legal Context
In this dimension, we identify the main legal aspects related to the performance of

innovation environments, especially concerning patents and intellectual property. Table 9 sum-
marizes the similarities and differences identified.

Table 9: Table summarizing the convergences and divergences in the Legal Context dimension of the studied environments

Convergences Divergences
Patents and intellectu- | - Patents belonging to the developer - None
al property rights institutions themselves
Collaboration projects | -Negotiation between participating | - They advise consultants or professio-
companies nal to address this subject (HYDREOS)

Source: developed by the authors.

In both cases, the patents generated in the projects belong to the institutions involved
and not to the Technical Park or Pole. However, in the long term, the Park plans to have the
know-how to create technological development for generating patents because it does not have
technical staff that can do this. The pole has the scientific competence to generate patents, but it
has no interest in implementing it.

In terms of collaborative projects, the studied environments resemble each other. It
is not common to carry out projects in the TechPark, but when this happens, there is an agree-
ment among the participating institutions on intellectual property rights, and the park does not
interfere in this negotiation. In the pole, it is common to have collaborative projects, but the park
does not participate in the negotiation between the involved parts. It recommends and guides
specialists in intellectual law.

5 DISCUSSION OF RESULTS AND OPPORTUNITIES FOR
THE BRAZILIAN ENVIRONMENT

This section points out and discusses the main differentiating characteristics of the en-
vironment inserted into the National Innovation System that is “mature”. In addition, it suggests,
from this analysis, improvements for the Brazilian environment. Although they act differently,
there are aspects that can be improved, since they have the same goal: promoting the local de-
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velopment by the innovation. Figures 1 and 2 present, respectively, a summary of the differenti-
ating characteristics between the environments and their relation with the NIS, and the relation
of the main suggestions for improvement.

Figure 1: Main different characteristics of the mature environment and the relation between the key elements of the NISs.

Actors’
diversity Working groups staff national priorities
(ER) (S%)

Events Spec1allzed Guidelines of actuation aligned to
Colldbor?]tilve projects (GO)

s \ 4 ~
Board of

directors
(GO)

i

Transparency
and
commitment

—

National Innovation System

[ Strong internal and external interaction ] [ National innovation strategy ]

Source: developed by the authors.

The divergences between the environments identified in the previous section validate
the premise that the environment positioned in a “mature” NIS demonstrates a wider set of com-
petences and characteristics that facilitate the innovation development. This can be observed
mainly in the dimensions of external relationships, governance and strategy.

The dimension with the biggest quantity of distinguished characteristics is the External
Relationships. This is a critical aspect of the maturity of an NIS. As innovation is a learning process
that is facilitated and amplified when developed in a structured way between the organizations
(EDQUIST, 2001), encouraging and promoting structured interaction can amplify and maximize
the potential to reach it (ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT,
2005; ALBUQUERQUE, 1999). That is why one of the great functions of a (national) innovation
system is to promote networking between markets and the integration of organizations into
learning and innovation (EDQUIST, 2004). Thus, countries with “mature” systems have an infra-
structure that allows a correlation between key institutions, allowing the exchange among them,
generating knowledge (ALBUQUERQUE, 1999).
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Figure 2: Summary of opportunities to improve the Brazilian environment identified in the study
[(.‘0\ ernance (GO)

*Create an administration cour<il
*Extend the participation of the managemnt of the mnovation iavironment in domg projects with the

*Spe technical staff to work m collaboration with the companies

[I-'.Itemal Relationships (ER)
*Be *1 to laboratones T and other public entities
* Promote the approximation of compames nside and outside the Park through activities that favor the
exchange of expeniences
* Ensure formal mteraction with other Technological Parks or enviropments of different natures, promo
events or meetings

*Expand formal coatact with Universities and Research Centers

*Promote direct and formal contact with researchers to propose technological projects
[Strateg_\' (ST

*Adopt a policy of attracting wstitutions through collaborative projects

Source: developed by the authors.

As shown in Figure 1, the distinguishing characteristics in this dimension are the diversi-
ty of involved actors and the active and systematic interaction among them. Firstly, the “mature”
environment presents a wide variety of actors involved in activities and in its structure. It involves
companies of various sizes; national, regional and municipal government agencies; trade unions,
research laboratories, universities, research centers, researchers and other innovative environ-
ments (poles or parks). Secondly, the interaction between this vast set of actors is actively and
systematically encouraged by promoting events, developing collaborative projects, participating
in working groups and discussing specific themes. In addition, there is an interaction with other
poles to exchange experiences and benchmarking. These characteristics positively impact the
generation of knowledge and innovation given the combination of different knowledge and skills
from the involved actors and the depth of their relationships (EDQUIST, 2004).

Considering this, the Brazilian environment could expand its interaction mechanisms be-
cause it is practically limited to the contact promoted by the physical group of the entities that occu-
py its installations and the organization of some events. To do this, some actions can be proposed:

e Promote the relationship between the entities by activities that help exchange ex-
periences, such as the incentive of collaborative projects, the creation of working
groups to discuss transversal themes that may interest different sectors of activities.

e Increase the proximity with laboratories, trade unions and other public agencies
to extrapolate the borders of the institutions installed in the Park and expand the
social contact network, even if they are not resident. This might contribute to the
creation of a favorable environment for research and development.

e Ensure formal interactions with other Technological Parks or innovation environ-
ments (regional, national and international; with the same theme or not) holding
events or meetings. This contact is important not only for benchmarking, but to
create a global integration that encourages the development of the country.

e To strengthen the formal contact with Universities and Research Centers, because
in Brazil, there are qualified institutions that can be used to spread knowledge and
bring benefits to the community.
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e Promote the direct and formal contact with researchers to propose and develop
technological projects.

In addition, governance was identified as a difference in this research. It is important
to ensure the adequate management of the environment and the structured relationship be-
tween its members (ALBUQUERQUE, 1999; ORGANISATION FOR ECONOMIC CO-OPERATION AND
DEVELOPMENT, 2005; FIGLIOLI, 2007; SILVA, 2009; GARGIONE, 2011). In this case, three main
differences were identified, according to Figure 1. Firstly, the environment of a mature NIS is
distinguished by having an administration council that defines the long-term guidelines and is
formed by representatives of various stakeholders involved. It generates more transparency and
commitment by all actors. In addition, it is different as it has an internal team with specialized
knowledge to develop projects together with the other actors, making the environment a protag-
onist in identifying opportunities and developing innovation. Finally, it presents a larger number
of members involved. There are more than one hundred, three times the Brazilian case. As a
result of these practices we have a closer relationship or interaction between a large and diverse
set of agents in a structured way. It helps the creation of knowledge and its transformation into
innovation, which is one of the key characteristics of an NIS.

In terms of Governance, three opportunities of improvement for the “non-mature” NIS
were pointed out:

e The creation of a board of directors with the involved actors as members. This in-
creased their participation and commitment. In addition, it would be a way of in-
teracting and encouraging the cooperation between the entities and ensure the
transparency of the management of the environment.

e More participation of the managers and staff of the innovation environment in pro-
jects with companies. This means offering specific products to encourage innova-
tion project development and to create opportunities that help companies to be
more competitive.

e Creation of a specialized technical staff to work with the companies. As they are
specialized, it is easier to help the institutions improving the service level and the
results in terms of scientific research.

The last dimension to be highlighted is Strategy. It comprises the objective or mission of
the studied environment, the actions adopted in the long, medium and short term to meet its ob-
jectives. It also comprises its focus and general guidelines, the services proposed and the strategy
for attracting companies (ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT,
2005; FIGLIOLI, 2007; SILVA, 2009; GARGIONE, 2011).

In this case, as shown in Figure 1, the main difference lies in the fact that the focus and
the general guidelines of the environment are aligned with the national innovation strategy. The
pole is part of a group of several poles created by a national strategy that seeks regional develop-
ment and, consequently, the national one. This point shows the maturity of the NIS, in which the
coordination and the creation of process to stimulate innovation are carried out at a government
level (ARBIX et al, 2010).

From this context, two improvement opportunities can be pointed out:
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e Adopt a policy of institutions attracting diffusion of collaborative projects. A policy
that encourages the industry as a whole or non-competitive companies that may have
common interests but have difficulties (investment or knowledge) to develop collab-
orative projects. This strategy also contributes to the creation of a synergistic environ-
ment and can bring good results to research and development with complementarity.

e Link the strategy of the innovation environment to the national development strat-
egy of the country. This ensures that all the environments that comprise the NIS are
aligned and work together for the benefit of the country. However, this is an action
that depends on the macro political context of the country.

6 FINAL CONSIDERATIONS

The aim of this paper was to identify the main differences between innovation environ-
ments that are located in NISs with different maturities. As a result, some interesting conclusions
about the innovation environments can be pointed out.

Firstly, the environment inserted into a “mature” NIS differs, mainly by presenting five
characteristics related to the external relationship (ER), governance (GO) and strategy (ST). Initial-
ly, it presents a great diversity of public and private actors: trade unions, research laboratories,
large and small companies, universities and government entities (ER). The relationship between
those actors is close due to the active and systematic promotion (internal and external) of events,
cooperative projects and working groups (ER). In addition, the entity members are more involved
in the governance structure (board of directors), that generates more transparency and com-
mitment (GO). Finally, all activities of the environment are developed in line with the national
innovation policy, in other words, with the NIS (ST).

Secondly, all of these characteristics have a positive influence on the key components of
the NIS: variety of the agents, degree of internal and external interaction of the environment, and
institutions or relationship rules. The environment positioned in the “mature” NIS presents a set
of characteristics, which are more developed for the innovation, confirming the initial premise
of this work. In summary, “mature” NISs create knowledge by the intense interaction between a
diversity of actors with multidisciplinary bases of knowledge, in a structured and united way and
in line with a macro strategy of the system.

Itis important to point out some limitations of this study. First of all, the conclusions reflect
the specific reality of the two innovation environments studied. This could therefore vary if other
environments of the two countries were studied, with a longer “life time” for example. Thus, they
cannot be generalized indiscriminately. Another limitation refers to the fact that there are good
practices in the Brazilian innovation environment studied. This means that there are improvement
actions that can be suggested to the French environments, but that were not done in this study. A
third consideration is that some of the actions proposed as an improvement have implementation
barriers, since they depend on the national structure and context, not analyzed in this study.

Finally, some suggestions for the future work can be pointed out. Firstly, a research line
would be to confirm the differentiated characteristics of the environments located in “mature”
NISs, by case studies in a larger number of innovation environments in the same countries stud-
ied in this research. Another relevant aspect of research would be to quantitatively analyze the
influence of the characteristics of innovation environments in the maturity of NISs, that is, which
characteristics of the environments have a bigger impact on their maturity.
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