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Abstract

This paper investigates the role of virtual social networks as a mechanism complementary to formal channels of technology
transfer represented by ICT and by private centers of R & D in industry. The strengthening of Web 2.0 has provided the
expansion of collaborative tools, in particular the social networks, with a strong influence on the spread of knowledge
and innovation. To evaluate the potential of virtual networks, a survey had been conducted to identify and describe the
characteristics of some of the major social networks used in Brazil (LinkedIn, Orkut and Twitter). Even this phenomenon is
not mature, the study identified the potential and benefits of social networks as informal structures that help in generation
of knowledge and innovation diffusion, as a field to be explored and developed.
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Introduction

With the advancement and consolidation of Web 2.0, the
use of collaborative tools - especially for virtual social net-
works - has established itself as a trend, which prints new
features to the way people understand and experience dif-
ferent aspects of their lives.

In recent years, various countries staged events that reveal
the potential permeability of articulation of different virtual
social networks. They also show how much can be compre-
hensive - through intense mobilizations in favor of “single
causes” - virtual social networks highlight new interactions
between individuals and groups, and new approaches to the
spread of knowledge and innovation.

In this perspective, different authors (Vasconcelos & Cam-
pos,2010;Tomaél,Alcara & Di Chiara, 2005) argue that infor-
mal social networks are important sources for the promo-
tion of innovative activity. Such networks maintain channels
and information flow in which the reliability and respect be-
tween co-workers lead them closer to the sharing of knowl-
edge held by them.As noted by Nonaka and Takeuchi (1997),
informal social networks are important because they allow
knowledge flow, which in turn needs to be transformed, de-
veloped and worked by organizations, otherwise it would be
just an aggregate of irrelevant information.

Assuming that social networks act as a complement to for-
mal actions for technology transfer - both developed by
ICTs (Institutes of Science and Technology) and those devel-
oped by companies that invest in research and development
- this study aims to identify and describe the potential of
some of the major social networks used in Brazil (LinkedIn,
Orkut and Twitter) and informal structures that help knowl-
edge generation and diffusion of innovation.

This study is part of a more comprehensive project, aimed
at developing and deploying an corporative gateway (por-
tal) from a research group called GAIA (Support Group
for Innovation in Learning and Organizational Systems).The
portal - supported by National Counsel of Technological and
Scientific Development (CNPq) and ongoing at the Center
for Information Technology Renato Archer (CTlI), in Campi-
nas / SP / Brazil - is focused on the management of intel-
lectual capital for sustainability of organizational systems. It
aims to integrate not only data, but also the different actors
responsible for innovation in the country, namely, educa-
tional institutions / research (public and private), business,
government, and various multipliers (such as academics and
entrepreneurs). The use of the virtual social networks in
promoting innovation will help build a communication plan
to facilitate an appropriate interaction of the portal with
these networks.
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In addition, the prospecting of key points (themes and pro-
cesses) to be better exploited within these social networks
can collaborate in the planning of new actions for the dis-
semination of scientific knowledge, both accumulated by
GAIA-CTI and by partner institutions.As stressed by Arau-
jo (1979), information about a particular project can be
disseminated through informal channels even before it is
started. This disclosure, according to the author, is usually
performed by means of informal communication network
in which the researcher is inserted. In this context, we bring
the second point of this article some assertions about the
relationship between technological innovation and social
networks for informal communication, in sequence,, align
some insight into the concept of “virtual social networks
(informal)” and the main theories that permeate the ana-
lyzes of the subject.

Although the study is not conclusive, we present how the
main social networks in Brazil - Orkut, LinkedIn, Facebook,
and Twitter - deal with innovation promotion.We will verify
the proposition that social networks, based on the interde-
pendent relationship between the actors, stand as a relevant
tool for the sharing of expertise and for the generation of
technological innovation.

Technological Innovation and Informal
Communication Networks

The role of human capital in the cross organizational sharing
of technology is becoming more widely recognized , allow-
ing a different look at the various ways and means by which
“knowledge transfer” develops (Bozeman, 2000). In general,
informal social networks - such as those that form spon-
taneously in everyday relationships, mediated or not by the
Information and Communication Technologies (ICT) - are
more flexible and less deterministic than the organizational
and inter-organizational networks, which are always subject
to different degrees of formalization. In this context, for the
transfer of relevant technical information, personal contacts
stand out as being those for whom the technology is more
efficiently adopted (Araujo, 1979).

Informal social networks affect, more incisively, the extent
to which the individual learns and internalizes the rules in-
volving the social and organizational context.What is really
new is the way the networks and/or informal relationships
are being established;in other words, which “communication
patterns” are valid. The works that emphasize the analysis of
intra-organizational informal networks - such as Cross and
Prusak (2002) and Silva (2003) - have in common the view
that informal networks are invisible and powerful tools for
innovation managers. From this perspective, it is understood
that knowledge is inherent in people, but its transmission
occurs with the implementation of mechanisms for sharing -
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since the purpose of social networks is sharing and this can
be applied to Knowledge Management.

The channels and informal social networks are very efficient
from the perspective of the direct interaction between the
information source and the information consumer.They en-
able researchers to accelerate the discovery of similar prob-
lems, whether issues discussed are of mutual interest, and
also allow them freer speculation about the research they
are doing, more productive processes and methods, and
their successes and failures (Garvey and Griffith, 1967)

Disagreements in perspectives based on profession and
the resulting difference in the nature of the research and
products among the various industry professionals and aca-
demics, generally, have implications for those interested in
sharing information for any of the activities. However, the
most important factor when looking at techno-scientific
communication conveyed through channels and/or infor-
mal social networks is “the time of dissemination of infor-
mation,” which most often begins even before the project
starts (Araujo, 1979).

With the spread of ICTs, the speed of the exchange of infor-
mation (formal and informal) rose sharply, but did not alter
the already established scene . The informal relations still
spread knowledge faster than formal networks. The inter-
net, as a “network of networks” with e-mail services, com-
munities of practice (such as forums, wikis, blogs and social
networks), facilitates interaction between researchers and
practitioners from various fields of Science and Technology.
The informal channels reveal higher value-added to informa-
tion, useful both for decision making and for creation of aris-
ing strategies from information not published yet. Martins
(et al, 2009) emphasizes that social networks are the key
to transforming the individual resources into organizational
resources.

Although the channels and informal sources are unstruc-
tured and unorganized in the online environment, different
authors - among them Rizova (2006) and Vital (2006) - un-
derstand that they are primary sources of information, es-
pecially for dynamic technology intensive companies which
have as one of their greatest assets the knowledge of their
teams of researchers (and their constant improvement).

Conceptualizing Social Networks

One of the most striking features of the information society
is searching for individuals with a broad and varied spectrum
of skills, who built a reputation, both individually and by their
ability to interact in networks (Castells, 1999). It is in this
sense that skills are associated with performance in dynamic
environments, from building relationships based on abstract
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processes, as well as making decisions, working together,and
adapting to expanded horizons of space and time, breaking
up with traditional elements like distance and synchronicity
(Lévy, 1998).

In this context, the network configuration — already peculiar
to the human being as a way to promote grouping with their
peers and gather people or groups with shared interests and
values - takes on new characteristics and social relevance.
The networks go beyond the limits of personal relationships
and extend itself in the organizational or institutional aspect,
and may also be appropriate for organizations as a channel
to support search and generation of innovation.As explained
by Marteleto (2001, p. 81),%(...) although born in a sphere of
informal social relationships, the effects of networks can be
perceived outside their scope, interactions with the state,
society, or other representative institutions .

The concept of networks presupposes clusters, and con-
sequently, represents collective phenomena. They do not
necessarily bind to a geographic community or hierarchical,
but generally exhibit non-linear structure, decentralization,
self-organization, and have base in horizontal cooperative
relations (Barnes, 1987;Tomael, 2005).

According to Hanneman (2004), the basic idea of a network
is simple: a group of actors (nodes, agents, or points) among
which there are links (or relationships). The understanding
of its operation has as its central axis the interactions be-
tween actors, not privileging individual evaluations from the
profile of the individual, but his relations with the context.
“[...] the position of each individual in the network depends
on the informational and social capital that one can add to
themselves and to all” (Marteleto e Silva, 2004, p. 42).

Networks can vary in scope, size and heterogeneity. The
higher the social network the more heterogeneous are the
social characteristics of network members and greater the
complexity of its structure (Toamel, 2005).

As emphasized by Aguiar (2006), a social network is com-
prised of two main elements: the structure and the dynam-
ics.The structure refers to the components of the network,
which consists of actors and groups of actors, through in-
formation sharing and knowledge construction. These are
represented by “node” who are part of a larger system
of interaction and social ties. They act directly in the crea-
tion of communities that make up the so-called clusters
or clicks, from the construction of roles that will establish
links between the actors. Another element is the dynamic,
i.e. how relationships occur across the network, character-
ized by the pattern and pace of information flow of connec-
tions between the actors, the degree of participation of the
members of the network (frequency and quality with which
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they communicate) and the effects of participation on other
members and on network development.

From the analysis of these elements is possible to map how
the social network is set up and understand their impact on
the processes and institutions in which it operates. Accord-
ing Barabasi (2003), the understanding of networks is vital
not only for routine activities, but also in business and sci-
ence. |dentifying how the dissemination of knowledge per-
meates our academic environment is one way to contribute
to the already existing relations to be expanded, new ones
created, and to think about the formation of a structured
network for the development of common knowledge.

Theories About Social Networks

The research and theories about social networks have
pretty broad scope.The theories developed in distinct stag-
es, from concept originated from the Social Sciences and
later integrated to the work coming from Graph Theory
(Viana, 2004).

In recent years, the concept of network has been observed
more carefully, especially in regard to its application to com-
plex systems and in virtual space, although its approach is
not new . According to Aguiar (2006), trajectory studies of
social networks in the international academic scene can be
divided into four key stages:

a) The period between the years 1930 and 1970 in Social
Psychology , Anthropology, and Sociology , markedly with
influence of structuralist and functionalist approach.There is
a predominance of the sociometric analysis of social organi-
zations, the quest for identifying patterns of interpersonal
bonds in specific social contexts, and the research of the
structures in group relations;

b) Between 1970 and 1990, with the development of “Social
Network Analysis” not only as a research specialty in Social
Sciences, but with the support of computer programs and
application of mathematical language in developing highly
technical and quantitative methodologies.

c) The emergence of multidisciplinary research motivated
by the increasing complexity of social relations and the
computer-mediated communication since the mid-1980s, in
which network metaphors are taken as basis for analyzing
information flow through the interactions between people,
human groups and organizations, under strong influence of
systems theory;

d) The current phase, in which the social network analysis
is sophisticated with the support of various computational
tools and more accessible techniques. Analyses on the cy-
berspace address the differences between various groups
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and their impact on individuals, in the context of a globalized
macrostructure of interpersonal, organizational, and com-
munity network, connected to the Internet.

Currently, it is undeniable that social networks have grown
dramatically in the creation of networks, driven by the use
of software with friendly interface and integration capabili-
ties of the information technology that allow us to invite
friends, colleagues, customers, suppliers, and others in the
network of personal and professional contacts.They can be
used both to bring people with specific interests and for
social relationship in the academic and scientific sphere.
They are, in short, environments that enable the formation
of interest groups that interact through common relation-
ships.

For this article, virtual social networks and their impacts
on information sharing and support on the construction
of knowledge essential to the innovation process will
be analyzed.

Trust and Reputation in Virtual Social Networks

In dealing with social networking on the Internet, the
structure of connections and types of links between the
actors should be considered in the analysis . In the aspect
related to sharing information, it is considered that, apart
from the possible altruism by individuals that like to share
what they know, there is a fundamental interest in the reci-
procity (obtaining information generated by group) and
confidence. Similarly, the construction of knowledge will
only bring results if it involves a learning process, for the
simple access to information does not change the reality
(Toamel,Alcara and Di Chiara, 2005).

A related concept to social networks that has obtained
space in organizational literature is the “social capital”,
which is positively related to knowledge dissemination
and generation of innovations. The term refers to a type
of capital that can generate competitive advantage for in-
dividuals or groups connected to certain networks, i.e. are
better related due to participation and access to informa-
tion (Martins et al, 2009).

As stated by Recuero (2009), the type of connection in
the social network influences the process of disseminat-
ing information, which may be based as much on mutual
social interaction, with a relational membership, as in the
reactive social interaction, with a membership association
based solely on the position as a member of the network.
In other words, the author explains that social interactions
formed on the internet can be based both on the appropri-
ation of technology by the actors and on interactive links.
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The mutual social interaction in virtual networks is based
on exchanges between group membership and character-
ized by the relational feeling of “being part of”’, through com-
munication exchanges.As an example, we have communities
that emerge through blogs, where you need to exchange
comments and create links so that they receive support and
social capital. This type of interaction has high maintenance
cost, since social actors need to invest in message exchang-
es, as well as time spent in conversations on MSN, discussion
forums or themed publication of tweets. Because of these
features, the connections are tighter, working based on trust
and social support.

Now, in reactive social interaction , membership is based on
the identification of the actor with the topic dealt in the group,
more than in the social interaction that takes place in that
space.This type of bond implies in a low maintenance cost for
the actor, where all that is needed is to join in the net and
all values of the network become immediately accessible. This
association, however, is motivated by a process of identifica-
tion between user and group, i.e. the construction of identity
and self-definition in virtual space binds to this accession as a
mechanism for creating empathy in winning new friends .This is
what happens, for example, with communities on Orkut, where
more than to interact, actors are affiliated to the group to show
certain common interest or idea in your profile, resulting in a
membership association, whose ties do not wear out, such is
the case of many communities that have hundreds of users and
little interaction (Recuero, 2005).

J.Technol. Manag. Innov. 201 3,Volume 8, Special Issue ALTEC.

These networks based in the reactive interaction have weaker
ties between actors. Due to the low cost of belonging to these
groups, it is clear, too, that it is possible that the same actor
is part of several networks. As no investment is required for
their maintenance, they can be sustained until one of the parts
decides to end the connection (Souza, 2010).

In terms of the circulation of social capital in networks, there
are clear differences. In the case of prevalence of mutual in-
teraction, as they are comprised of bonds, they are stronger,
smaller, and have a well-defined nucleus, where reciprocity is
more evident.These networks are maintained by the actors’ in-
terest in making friends and fostering ties, which leads to higher
quality of “relational capital” in circulation (Recuero, 2009).

On the other hand, in the case of network focused on reac-
tive interaction, membership is based on the identification, by
subject, construction of identity, demonstration of tastes, and
preferences (Bertolini and Bravo, 2004). The integration allows
members to enjoy information disclosed to members, which
brings greater emphasis on “informational capital” because the
information has value for the formation of reputation or for
the primacy in the dissemination within a particular interactive
community.

This differentiation is essential as it allows us to understand
that social networks are not all alike and that their structural
differences interfere directly in the dissemination of infor-
mation through their connections.

Keywords Related to Innovation Facebook LinkedIn Orkut Twitter
Groups in Groups in Community in | Tweets (¥) in
29/5/2011 05/5/201 | 14/5/201 | 09/5/201 |
Innovation 477 172 449 >=1000
Technology 257 980 >=1000 >=1000
Technological Innovation 0 13 15 8l
Technology Transfer 2 13 0 16
Patents 18 78 >=1000
Intellectual Property 21 I 8 91
Institutes and Research Centers 0 0 0 0
Research Institute 14 21 15 84
Research Center 5 7 46 34
Research 275 165 >=1000 >=1000
R&D 0 7 46 >=1000
R&D 57 0 294 >=1000
Research and Development I 31 2 22

Table I:Social Networks and Frequency of Keywords Related to Innovation
(*)Text messages from Twitter.
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Brazilian Virtual Social Networks and Innovation
Promotion - Method

Based on the research question about the contribution of
social networks to the spread of knowledge and innovation
support, we consider in our study the following networks:
Facebook, Linkedln, Orkut and Twitter. The choice of these
is justified by the fact that they are the most popular so-
cial networks in the country, both in terms of number of
participants and accesses . According to the website Alexa,
which measures the rate of access to web pages, this is the
overall ranking of access to sites in Brazil: |st Google Brazil,
2nd Google, 3rd Facebook, 7th Orkut Brazil, 14 Twitter, 26
LinkedIn. Orkut in Brazil, which used to be the leading social
network, lost the post to Facebook earlier this year 2011
(Alexa, 2011).

Considering the report 2009 Business Social Media Bench-
marking Study (Hanna, 2009) based on research conducted
in the United States with business professionals, on average,
companies have profiles on three social networks - social
networks in which the largest number of companies have
profiles (among 1,197 respondents) are: Facebook: 80%
Twitter: 56% Groups on LinkedIn: 39% Orkut: not listed
(it has little relevance in the United States). From this con-
text, it was initially considered that this could be repeated
in the Brazilian scenario. However, as the intention was to
understand how social networks were contributing to the
exchange of technical and scientific information specifically,
and not just with the promotion of institutional marketing,
we chose to start the research looking for words or key
phrases to the theme of innovation within networks .

With focus specifically on the existing Brazilian social net-
works groups Facebook, Twitter, Linked In, and Orkut, the
words and key terms selected for the search were: Inno-
vation, Technology, Technological Innovation, Technology
Transfer, Patents, Intellectual Property, Institute of research,
Research Center, Research,R & D, R & D, and Research and
Development. Understanding that these are expressions
very recurrent among researchers and innovation managers,
the goal was the initial survey on the number of communi-
ties and discussion groups that addressed issues related to
innovative activities (see Table ).

J.Technol. Manag. Innov. 201 3,Volume 8, Special Issue ALTEC.

Design and Procedure

Some practical difficulties were found during the survey. One
was the emergence of impracticable or imprecise terms to
be applied to quantitative research for the following reasons:

a) Numbers and results

The social network that allowed access to a search system
appropriate to the aims of this research was LinkedIn.When
using a search term, the total number of groups associated
with the term is shown, regardless of the amount of exist-
ing groups. Orkut also shows the total number of groups at
their interface, but with the limit of 1000 results indicating
that there is a number higher than this result. Facebook’s
search system shows only |0 results, without indicating
what would the total be.

To see more results, it is necessary to press a button and
10 more results are shown. Twitter also does not show the
total, you have to navigate to the page footer so that more
results are shown . Furthermore, within the Twitter, as a net-
work in which messages are posted by users very dynami-
cally, most popular terms, such as “technology”, showed 10
new results per minute.

b) Filtering results

There is a need to filter the results shown, due to polysemy
that some terms have, or in other contexts that they can
be employed. “Technology” and “research” showed many
results within Twitter, Orkut, and Facebook, which have no
relation to the subjects of this study.

We cite as examples: in Orkut such communities are found
“'m addicted to technology” and “Just do research on Wiki-
pedia.” Other terms such as P & D and R & D showed sev-
eral communities and Tweets that have the letters R & D
with other varied meanings. For example, on Orkut, R & D,
among the 46 results, only 7 actually refer to the term “re-
search and development”.

After verification of the restrictions imposed by the prob-
lems described above, and considering that LinkedIn has a

Group | Theme Members | Focus

A Network Design and Innovation Management — Brazil | 943 Design and Innovation
B Innovation for Sustainability 375 Design and Innovation
C Innovation Community 356 Innovation

D PMI Sao Paulo 5737 Project Management

Table 2:Theme, number of members and focus of groups surveyed
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stated focus in the professional scope, showing better search
tools and organization, it was decided that further research
on the users would be restricted only to existing groups in
this social network . Because it is the term that best identi-
fies the purpose of the research, the word “Innovation” was
chosen to carry out searches in groups.

Results

After defining keywords related to innovation, research has
focused the three groups with the largest number of mem-
bers and search results (for the word Innovation) were se-
lected for analysis. Groups were designated A, B, and C, we
chose to compare to a control group D (see Table 2).

The messages exchanged publicly in groups of 4 for a month
(25/04/201 1 to 25/05/201 1) were analyzed and divided into
4 categories: * Category |:Technology Solutions Proposals;
* Category 2: Divulgation of Congresses and Events; * Cat-
egory 3: requests for guidance or technical inquiry; * Cat-
egory 4: Other (business ads, issues not directly related to
Innovation and Projects). The result of the classification of
messages is shown in Table 3.

Note that in groups A, B, and C there is greater emphasis on
the Divulgation of Congress / Events or Other (business ads,
issues not directly related to or Innovation Projects). In the
control group D, the emphasis is on requests for guidance
related to career, team motivation, estimated project cost,
among others.

To filter the results, a performance indicator between “re-
quests for guidance or technical inquiry *“ and “ requests for

J.Technol. Manag. Innov. 201 3,Volume 8, Special Issue ALTEC.

guidance or answered technical inquiry “ was created, this
way we generate a meter: Response Efficiency (RE) = (an-
swered questions / inquiries made).

In comparison with group of Project D, there is a significant
difference in both the amount of inquiries made and in the
Response Efficiency (RE) of the requests for guidance or
technical inquiries made between groups of Innovation A, B,
and C, according to Table 4.

The members of group of Project D seem to give greater
emphasis to the need for creation of reputation with the
professional group, interacting both with questions and
answers. Now, members of groups A, B, and C do it on a
smaller scale, we noted the participation of more compa-
nies seeking to establish a position of prominence within
these groups.

During the research another practical difficulty came up: A
structured questionnaire was not used to draw a profile of
the users of these groups in a qualitative analysis. However,
due to the low response rate to the questionnaires, they
were discarded for lack of statistical significance.

One possible explanation for this behavior can be found in
the literature, as highlighted by Recuero (2004) in the analy-
sis of the links established in the networks and reciprocity as
social capital (Marteleto and Silva, 2004). Groups A, B,and C
fall as networks of reactive social interaction, characterized
by low circulation of capital and low reciprocity in communi-
cation processes, which can be illustrated by the low volume
of questions and answers.The members seem to participate
only to have access to information or to define their iden-

Grupo Proposals and Tech- Academic Congresses | Requests for Guidance | Other
nological Solutions and Events Divulgation | or Technical Inquiries
A 12,0% 48,0% 12,0% 28,0%
B 28,1% 22,0% 3,7% 46,3%
C 8,3% 8,3% 5,6% 77,8%
D 6,3% 6,3% 81,3% 6,3%
Table 3: Classification of messages from the surveyed social networks
Groups Inquiries Made Inquiries Answered Response Efficiency
A 3 2 66,7%
B 3 I 33,3%
C 2 I 50,0%
D 13 I 84,6%

Table 4: Response Efficiency to Inquiries made in the Groups
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tity in the group, either for the affairs of the community
or to create a profile associated with specific activities or
preferences.

As a way to establish a minimum profile of participants in
the groups, we used data provided by the participants in
the field of user profile on LinkedIn, related to the sector of
professional activity. It was observed, then, that in all groups
there was a large percentage of participants who did not
report the sector of professional activity which comprises:
Group A: 45.49%, Group B: 51.47%, Group C: 49, 72%, and
group D 35.05%. Table 5 presents the three sectors that
most participate in each of the groups:

It can be observed that the groups are formed by profes-
sionals directly linked to the area of interest of each group.
As an example, one can cite group A (Network Design and
Innovation Management), where the majority of members
belong to the sector and are active in the area of Design, as
well as the Group B (Innovation for Sustainability), where
the majority of members belong to the sector of Environ-
mental Services.

The Management Consulting industry came up as one of
the three most important in all groups related to Innova-
tion, professionals working in this sector seem to be the
ones that invest in the creation of social capital, so that they
can create competitive advantages for participating in these
groups (Martins et al, 2009). In Project group (D) the sec-
tor with the largest share is the information technology
and services.

It can be argued that there are opportunities for change
in the quality of relational aspects within the Innovation
group A, B, and C analyzed in this study when compared
with the control group D. One could cite the increased so-
cial interaction by the increase of mutual discussions in the
groups with the consequent increase of circulating capital in
these groups.

As noted previously, a big part of the associated groups A,
B, C, and D do not inform their industrial sector, but you
can see that even in this regard Project group D shows su-
perior performance compared to groups A, B, and C in this
research. This approach also seems to reflect an investment
in the social and informational capital (Marteleto and Silva,
2004, p. 42), higher in group D than in Project Innovation
groups A, B,and C.

It is observed that there is room for improvement in the
use of social networks to the spread of knowledge and in-
novation, because the innovation groups considered are still,
generally, utilized to publicize events and news.There is little
use for inquiries because of its low return in opposition to
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the Project group, where members focus more on questions
and a higher degree of efficiency in the answers occurs.Thus,
groups of Innovation A, B, and C have a reactive interaction
where the biggest social capital is information (Betolini and
Bravo, 2004) unlike Project group D where capital seems to
be both information and mutual interaction (Recuero, 2009).

Discussion

The literature shows that informal channels of communi-
cation are widely used by researchers — scholars, research
institutes, and private organizations - for the exchange and
sharing of technical and scientific information. With the ad-
vent of the internet and interactive possibilities arising from
the Web 2.0 applications, relationships that previously de-
pended on the concentration of people in the same space,
were able to break the geographical boundaries. Among the
different forms of computer-mediated communications, so-
cial networking has been shown effective for mobilizing in-
dividuals linked to several issues. However, regarding specifi-
cally the promotion of innovation, some considerations on
the Brazilian social networks are necessary.

Although the results of the research presented in this paper
are still partial and inconclusive, it was noted that support
for innovation diffusion within social networks - Twitter and
Facebook - is basically ruled on the disclosure of institu-
tional events in the area. For sharing technical and scientific
information, however, these social networks have not shown
maturity and deepening in the connections among actors for
fruitful exchange of knowledge.

In LinkedIn’s case, there is a potential to be developed in the
exchange of technical information, much higher than other
networks studied. The stronger propensity for innovation
support is due to the fact that it is based on the professional
profiles of its members. The search for specific interests in
social networking privileges the strengthening of a reputa-
tion in a particular field of knowledge or between peers.

Another factor which confirms the potential of LinkedIn in
stimulating innovation is the fact that larger informational
capital circulates in this network, while Twitter is merely in-
formative and networks like Orkut and Facebook basically
regard the relational capital (personal ties and friendship,
without much interactivity for discussion of innovation or
professional topics related to it). It was observed in a group
that congregates project management professionals, the
intensive exchange of technical knowledge, which demon-
strates the ability of the network to be used also as a tool
for the diffusion of innovation.

As a result, the hypothesis that social networks act as a com-
plement to formal actions for technology transfer should
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be seen as a potential to be explored in order to propiti-
ate an effective diffusion of knowledge on topics related to
innovation.

Even incipient, diffusion knowledge process through social
networks shows its possibilities to strengthen in the com-
ing years. Future studies can explorer the changes brought
about by new networks that are highlighted and what the
dynamics of the processes, both in topics relevant and re-
searchers profile.
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APPENDIX NOTES

Among the cases of greatest impact we can highlight: the
presidential campaign of Barack Obama, backed by an in-
tense movement on the Internet, with information “minute
by minute” by Twitter, achieved in 2008, one of the biggest
election turnout in the American history; the rapid mobili-
zation of Brazilian society in the face of disaster caused by
heavy rains in the state of Santa Catarina / Brazil in Novem-
ber 2008, which showed the speed and effectiveness of mes-
sages posted on social networks, especially Facebook and
Twitter (Recuero, 2009).

The choice of these networks for the study is justified by
its popularity in Brazil and lot of hits when the survey has
been conducted. Due to the dynamic nature of the Internet
and social networking, we recognize the importance that
conquered other platforms later (like Googlet+ and Re-
searchGate, the social networking specific to researchers),
but which were not subject of research in the period of data
collection, according to court time.

Corporate portals have broadened their roles over time in
the institutional scope, encompassing and presenting sec-
tors, products and services of an organization, both to its
customers and to its internal audience. However, this view
has been very limited as we think about corporate portals
geared towards effective knowledge generation and innova-
tion promotion. The term “corporate” suggests, in essence,
actions predominantly targeted to the interests of a single
institution itself, the “owner” of the portal. However, the use
of the traditional view to the implementation of an envi-
ronment that aims to leverage innovative actions confirms
the segmentation of the information and lack of cooperative
activities within the system of S & T & | National, where the
keyword should be “integration”. The purpose of the por-
tal that is in development aims to overcome these barri-
ers, adopting a more democratic and interactive positioning
among several actors.

Aratjo and Freire (1996) highlight that the networks and
formal communication channels, especially periodicals,
monographs, and databases have always been privileged in
building the scientific knowledge. For scientific activity, the
few informal channels considered were those represented
by congresses, seminars, and similar events, in which annals
are published

Formal social network is a series of links or ties between
formal or standardized social positions. In general, to the
scientific community they are established through the pub-
lication of monographs and periodicals. In contrast, informal
social structures are not explained or prescribed by organi-
zations and are based on interactions that depend on the
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personal attributes of the participants, who make voluntary
choices.

The internet assumes both the characteristics of informal
and formal sources, because it also brings content organized
and structured - for example: the databases and published
documents, which are available through service sharing or
file transfer (Aradjo Freire, 1996, and Vital , 2006).

One of the most cited is in the work of mathematician
and geometer Leonhard Euler which originated the Graph
Theory in the eighteenth century (Barabasi, 2003). However,
the systematic study of social networks appears only in the
1930’s, when Jacob Moreno began the work that led to the
sociometric approach and, together, the structural approach.
(RECUERO, 2009)

The works of Jacob Moreno (Sociometry), Kurt Lewin (Field
Theory), Fritz Heider (Theory of Attribution), and Cart-
wright and Harary (Graph Theory) stand out, with research
on group structure and exchange information.The prevailing
idea was that the objects are not perceived regardless of
mental models, but constructed by them.

Anthropologists and sociologists from Harvard University
studied the English social anthropologist Radcliffe-Brown.
These studies emphasize the importance of informal in-
terpersonal relationships in social systems and structures,
which are broken down into subgroups in the networks that
constitute them. In the 1920’s, we highlight Elton Mayo and
W. Lloyd Warner; in the 1940’s, George Homans and his
theoretical framework to explain group behavior based on
sociometry and later during the 1950’s and 1960’s, structural
analysis mathematically oriented, highlighting the work of
Harrison White and Granovetter in the 1970’s. In the English
university of Manchester; a research line developed studies,
connecting math to social theory. Notably are the works of
Max Gluckman, John Barnes, Elizabeth Bott, Siegfried Nadel
and Clyde Mitchell (Viana, 2004).

Social Networking Analysis presupposes a trend analysis for
the social role of the individual or group in a given context,
where the movements and contacts are not random, but
part of a dynamic process. In social network analysis, actors,
their roles, and connections are observed. It is based on the
observation that social actors are interdependent and that
the connections between them have important consequenc-
es for the individual (Freeman, 1996). This methodology in-
tegrates elements of graph theory, allowing analysis of the
network by means of matrices, charts or graphics. Among
the available measures is the network density, the average
clustering coefficient, and average distance. In this case, the
centrality or proximity determining how the node that rep-
resents the actor is close to all other nodes or actors of the
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mapped network, having its base as the geodesic distance
- which is the shortest path between two nodes, applied to
directed graphs (Wasserman and Faust, 2004)

There are different forms of participation in virtual social
networks. On the Internet, for example, you can “subscribe”
to a mailing list or join a social group without interacting
directly with its members, but only taking advantage of in-
formation circulating. You can also interact with a group of
bloggers through comments and, with them, form a social
network (RECUERO, 2003).

The social capital should not be confused with the human
capital or with infrastructure. “Human capital includes the
skills and knowledge of individuals who, together with other
personal characteristics and effort expended, increase pro-
duction possibilities and personal, social,and economic well-
being” (MARTELETO and Silva, 2004, p 43).

According to Granovetter (1973), social ties can be weak
or strong, a classification that can also be applied to those
computer-mediated. Strong ties were those characterized
by large investment of time, the creation of intimacy, trust
and reciprocity. Weak ties, in contrast, have fewer of these
elements, characterizing shallower relations, not translating
closeness or intimacy, and only sparse relationships, with
many social exchanges.

As noted by Donath (1999), the understanding of com-
puter-mediated social interactions relates to the fact that
networks and communication systems allow the creation
of individual profiles in cyberspace.This customization is an
essential element in the construction of identity, because the
profiles allow actors to recognize themselves as individuals
and interact, as the internet starts to work as a social space.

By using Google Trends (2011), it is possible to note that
Orkut has a declining trend in the number of hits from 2007
unlike LinkedIn and Facebook that show a rise in the num-
ber of hits since 2010 and Twitter, with the number of ac-
cesses growing since 2009.

The initial hypothesis was that if companies have the job
of creating and maintaining an active institutional profile,
they could also participate or promote in any way, in the
exchange of technical and scientific knowledge in communi-
ties or groups, whose themes of interest would be identified
in our search process.

In particular for the case of Twitter, simultaneously with the
website’s own search engine, the search engine SocialMen-
tion (Socialmention.com), which has a counter results was
used. However, the counter SocialMention proved to be
unreliable because merely displayed 100 results for some
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searches whereas the Twitter system indicated more than
100 results.

Vasconcelos and Campos (2010) observed the same situa-
tion, because in their research on marketing in social net-
works, particularly in Portugal, which included Orkut, Twit-
ter, LinkedIn, and Facebook among other social networks,
LinkedIn was the only professional social network existing
that allowed more consistent mapping.

It was decided to have a control group created for compari-
son purposes. The option for the group of project manage-
ment was based on the maturity of the group formed by
experienced professionals who are part of an organization
that is recognized as a world reference in project manage-
ment, Project Management Institute (PMI).

The criterion used for the counting of the answered inquir-

ies was only the existence of a response, the qualification of
the answers was not taken into account.
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