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Abstract. This paper proposes how to foster open innovatioough the establishment of collaborative netwotks
displays how to elaborate and to visualize inn@vathetworks existing through the analysis of thforimation

contained in scientifically and technical databa&#tsw two cases, the first focusing on open intiomaapplied at a
country level through a web portal, which create®pen network of experts led by the Brazilian depant of science
and technology. Second case is focused on detergnthe global experts in the field of waste reayglilt comes to
show two networks for innovation, made with textning, the inventors’ network made upon informatioihthe

Intellectual property register and other network fonovation composed by authors of technical pmpé@hese
developments applying tech-mining techniques withva companies to interact with numerous other canigs and
experts in every part of the world. Results carob&alue to researchers, research managers, puailitutions or
decision makers in general who need to keep aboéasianging technical domains and anticipate futlevelopments
or establish for further knowledge transfer parh@s. The concept and application of open innowatnd its
collaborative networks will be integrated in théule innovation management systems.
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1. Open innovation approach happening in a technological field. Organizations

The basic premise of open innovation isincreasingly rely on external sources of innovation
opening up the innovation processes. For thatspecifically in science and technology works and
studies of innovation [1, 2] have pointed to theprojects [4] due to globalization. Technological
growing relevance of external sources ofmanagement explains the generation of innovations
innovation. More than relying on internal researchfrom technological inputs [5]. In this function,
and development, R&D, everything indicates thattogether with conventional inputs, is included as
greater results are obtained if the innovationreffo indicator the existence of cooperative R&D
is shared; this is the concept called “openagreements as a starting point for innovation.
innovation” or interactive innovation [3]. This Open innovation is bi-directional. Huizingh
innovation approach requires mastering new skillstablishes that inbound open innovation refers to
like the knowledge of the net of organizations thatinternal use of external knowledge, while outbound
work in a field termed “networks for innovation” open innovation refers to external exploitation of
and the relevance of their relationships. internal knowledge. In the case of inbound open

Open innovation grows from people working innovations, companies take advantage of external
together on a mutually agreed-upon topic thatR&D to innovate in their products and services.
inspires them. In a firm it's developed when the  Several additional innovation approaches [6]
environment is favourable to the innovation. Forreinforce the message that knowledge of external
this to occur, it is necessary to meet togetherR&D is vital, and of course it is necessary to
Complementary competences and excellencddentify the authors, patent assignees and inventor
transparent management and collaboration rulesp general players of these R&D. Follow up to the
and it is basic to use collaboration platforms. Sghe activities of said actors becomes part of the
collaboration platforms are a key tool for the companies’ strategy and establishing collaboration
development of the open innovation. agreements could be the starting point for new

In order to make good decisions, for exampleinnovations. Therefore the collaborative networks
investing in R&D it is essential to know what is are the basis for future alliances.
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Research in strategic alliances in R&D, focuses A great application of this concept has been
on the effects of university—industry links. Usyall realized by the Ministry of Science and Technology
on innovation-specific variables such as patents oof Brazil. It has performed a series of agreements
projects; however, the organizational dynamics ofwith institutions that have databases and websites
these relationships remain under-researched [7, 8].for publishing information in science and

The most obvious external context technology. With this information, a matrix has
characteristic is industry. In the case of Small-been elaborated. Through a nice graphic viewer is
Medium Enterprises, have been defined twoshowed the results of the queries, for example is
concepts. First is closed innovation, where thepossible to search for a certain Researcher Profile
companies generate their own innovation ideas anand have it appear with its co-publications map or
they develop, build and market, distribute, service networks for innovation, see Figure 1. Apart from
finance and support them on their own [9]. OpenPersonal details, the keywords appear along weh th
innovation is just the opposite concept and takescientific topics that thls'res'earcher is working o
place in terms of, for example, joint R&D, pategtin &S Well as his or her publications by year.
and crowd sourcing. It is argued that ‘open The_ Co-publications matrix viewer is the most
innovation’ provides access to technologies, andnteresting; the researcher is in the centre,
modern laboratory facilities that take years andSurrounded by all his collaborators. Figure 2 depic
require major R&D investment to acquire in-house.NOW it is possible to mark and select from the
Open innovation is increasingly receiving attentioncpuabor"?‘tors group a second researcher to look at
in academic research. Normally the existenth'm/her in detail.
investigation about open innovation is focused on

. . . . 1 PSR o - «
high technology multinational firms or large
companies; however, there exist some experience: == == =" =
like Newcastle University Project which work with (e i

-_1?;

open innovation practices in SMEs [10]. The
importance of small and medium-sized enterprises
(SMESs) in economic growth has made them a
central element in much recent policymaking. Of
particular interest is the ways in which SMEs
innovate, and much recent policymaking has been ==

directed at mechanisms to support this activitthsuc |

us Knowledge Transfer Partnerships (KTP), an s = ww.

agreement between companies and academi 0 J‘-é"

centres so that the former can access the knowledg ““W’

created in investigative settings. It is anothey wa Figure 1. Shows each Researcher profile and thveoniet
establish networks for innovation. of collaborations

This paper explores the characteristics of

collaborative relationships through cases and *==== i e RS =
proposes how to foster open innovation through the g "
establishment of collaborative networks. ﬁm;
2. Contributionsin thefield of open

innovation

One of the tools for fostering open innovation
that can be implemented by governments and
region’s public organizations are those called
Innovation Platforms, (IPs). They are physical and
telematic platforms for interaction between e o
governments, research community, promoters anc “%\}M
investors, in order to share knowledge, in order to :

propose measurements to future areas ol _ o
collaboration, specific projects and so on. Figure 2. Highlights Co—occgrrenges between every
researcher type “circle viewer”
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— st otieiapidend L. — There were applied the mining of this database
with the help of the text-mining software tool eall
“Vantage Point, and there were followed the
methodology given by Zhu [11]. After the
importing and cleaning, it was done a bibliometric
analysis to determine the activity measuring
indicators such as the counts of publications or
sy : patents, the counts by institutions, or the soufce
: publication. In a second step there were analysed
. the linkage measures, which are much more
i difficult to ascertain. Some of the results of #hes
''''' ' analyses presented 54% of patent assignees are
i companies, and there are 98 of them with more than
Figure 3. Map of Co-publications limited to valuasre 25 Patems ?aCh’ bas,"ca”y located in the Asian
than a certain value (showed here for eight) continent. Figure 4 is the Aduna cluster co-
occurrences map of the main inventors with more
In order to show the strong relations it is than 50 patents each and their relationships.
possible to select only the collaborators with more

than some number of co-publications, see figure 3 ‘

The Brazil public institutions use these tools to “

evaluate competences and to share the knowledg # s ‘

as one innovation platform. At the same time the c‘f;"'

research community finds in this Innovation ‘ O A

Platform a unique marketing tool to promote them ...;'__ T *

and be easier to be recognized and linked by seienc & - { /N o N

community and the enterprise world. P oo TS " o ‘-r_.?

o e Mo - o

3. How Tech mining helps to elaborate one & - P "'.:'.'i?e; g ‘
| P. Case example ., ok, 5‘% L
Nowadays the innovation is global and new b RN T % &

developments are very geographically distributed. ..1'-; ; == AN 2 .-_._.1"',“

The web of contacts and collaborations does no . i 7

understand Geographic boundaries, so it is ‘ -
necessary to study information coming from i
scientific and technological databases, with which '. T W e -'
network of world experts can be created. &

This analysis and the determination of the
subsequent network can be performed using text =
mining techniques applied on structured data. This

paper presents two collaborative networks collectec,tigulre 4. Inventors-Net with more than 50 pateatshe
through text mining.

The first one is a web of collaborations These 28 inventors, with more than 50 patents,
between patent inventors, and the second is a wefre implicated in 1632 records. In the figure knots
of collaborations between investigators, both casegre records, individual patents.
in the field of waste recycling. _ Every record or patent can contain more than

In the first case, the industrial property gne jnventor, and every inventor is connectedhén t
database is used, and the sample is downloadg ure, to its patents by lines. Therefore, the

Lrolm the tDeR/]ventd tlnk?ovation Ir;plex TrED”)’ inventors will be in the centre of its patents.
elonging 1o the databases supplier omson e guantity of knots represented the amount

Routers. Once the search step for the wast%f patents belonging to one inventor. The

recycling sector is finished, it proceeds with the : : .
data download and import into the analysis soft tooconnectlon lines show the collaborations between
g1e inventors.

and next with the data cleaning tasks. The result
were 28,323 records of registered industrial patent
to be analyzed.

! Software tool developed by Search Technology Inc.
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Analyzing the connection lines is possible
analyzed all the structure of the network, who are
the main inventors, how many collaborations has
everyone, in which areas and so on. It can belglear
found potential collaboration opportunities to
establish an advanced network for innovation.

Observing the figure 4, one can notice a
nucleus of inventors that form a hinge and
collaborate with the remainders. That is to say tha
there is a group whose collaboration makes up the¢ /
net's core competence. Through the visualizatior(**
and analysis of the members of the network of\____z
innovation, a company can ascertain its principal = Z.
knots at a World level. . e N

In the second case there were applied mining tc .
articles and proceedings databases in order t _ o
establish the Innovation platform in the academic ‘ N N o - -
world. This step uses the CSA Environmental %
Sciences and Pollution Management database Whic == =« w0 o meiome e ¥ b e
belongs to Cambridge Scientific Abstracts, the == = s feor | o '

same query was applied in waste recycling secto
as in the first case and 11167 records were..
retrieved.

After mining this database, it is possible -
understand the structure of the knowledge field.=;
Perhaps is more interesting focus in the core ef th ™% g ¢ &
knowledge in waste recycling. For example, 43 % . . . 2. % .
authors who published more than 10 articles in the-. ©= = = * © = = # ¢
field were identified. Analyzing the contribution§ 55w 0

these 43 authors can know that these articles have Figure 5. Networks for innovation of top 200
been published in 2054 journals which is necessary authors

to read it. This may seem large, but it can besdtat

that it is possible to visualise 50% of the fiefdtwe If these structures detected are crossed with the

knowledge using only 85 magazines and 25 % oflates of their publications, it will be seen thae:t

the field of waste recycled can be analysed byan be grouped by decades. The group circled by
making use of the first eight journals. To estdblis one ellipse centred on the one of the oldest asthor
networks of collaboration it has been determinedGoldstein, published during the last decade of the
the 28 most prolific authors and the companies thakKX century. Nevertheless, the cluster of the left b
each author worked for. made up of authors such as Graedel TE, (13

However in this second case it was shown the&ontributions) or Bertram Marlen (7 contributions),
result of other analyzed bigger to understand th@uthors that start publishing from 2000 and,
structure of the networks for innovation. Figure 5therefore, have a greater degree of novelty.
shows all the Aduna diagram of the top 200
hundred authors. In this figure it is possible tinp 4. Conclusions
out various networks of collaboration to be studied  Open innovation refers to internal use of
separately. There are groups of different sizeexternal knowledge and this paper proposes how to
individuals or little collaboration and others tltsis ~ foster open innovation through the establishment of
possible called network. collaborative networks.

The analysis denotes the existence of five It displays how to detect and to visualize
collaborative networks signalled by circles andinnovation networks existing through the analysis o
some other single entities whose collaborations aréghe information of R&D contained in scientifically
so scarce that it cannot be incorporated them in aand technical databases. The main patent-assignees,
open innovation concept. inventors and authors which shape the networks for
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innovations in the waste recycling sector were4. Rio, R.M. (2009)Dynamics of innovation in a regional

identified and their collaborations were as well  System. The flow of industrial knowledge through ysial
established of the industrial property Proceedings of Atlanta

. Conference of Science and Innovation Policy, IEEESBr
Another case example upon Brazilian . 15 |SBN 978-1-4244-5041-1, Atlanta, October 200
researcher database Lattes and the visualization of Atlanta, USA
the collaboration network of each researcher weré- Huergo, E. (ZO?GThe fO'et,Of teCVI‘E“QC'jOQica' ”;a“agegent as
a source O Innovation: viaence rom anis
presented as well. . .. . manufacturing firmsJournal of Research Policy, VoFI). 35,
Developments in Tech-mining will allow  ng 9 (October 2006), p. 1377-1388, ISSN 0048-7333
companies to interact with numerous othere. Porter, A., Newman, N. (2011ylining external R&D.
companies and experts in every part of the world. Journal of Technovation, Vol. 31, No. 4 (April 2011
Results can be of value to researchers, research P-171-176,1SSN 0166-4972

e . . (. Perkmann, M., Walsh, K. (2007Yniversity-industry
managers, public institutions or decision makers in relationships and open innovation: Towards a reshar

general who need to keep abreast of changing agenda Journal of Management Reviews, Vol. 9, No. 4
technical domains and anticipate  future  (November 2007), p. 259-280, ISSN 1468-2370

developments or establish for further knowledge8- Rappert, B., Webster, A., Charles, D. (199f@king sense of
transfer partnerships diversity and reluctance: Academic—industrial réats

. .. . and intellectual propertyResearch Policy, Vol. 28, No. 8
These results confirm that Tech-Mining is a  (november 1999%, p? 87%_890, ISSN 002'8_7333

suitable technique to satisfy the open-innovatioro. Enkel, E., Gassmann, O., Chesbrough, H. (2030 R&D
requirement for identifying and optimizing the best and open innovation: exploring the phenomen&&D

i ; ; Management, Vol. 39, No. 4. (August 2009), p. 316;3
potential partners and for choosing the right ISSN 1467.9310

technological alternative. 10. Wynarczyk, P. (2011)Open Innovation in SMEs
Proceeding of Transcrea Project, Azores Conference,
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