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Abstract. A crowdsourcing innovation intermediary performsediation
activities between companies that have a problensdilee or that seek a
business opportunity, and a group of people matv&d present ideas based on
their knowledge, experience and wisdom, taking athge of technology
sharing and collaboration emerging from Web2.0fasas we know, most of
the present intermediaries don’t have, yet, argiated vision that combines
the creation of value through community developmebtokering and
technology transfer. In this paper we present gogsal of a knowledge
repository framework for crowdsourcing innovatiohatt enables effective
support and integration of the activities developedthe process of value
creation (community building, brokering and tectogyl transfer), modeled
using ontology engineering methods.
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1 Introduction

Globalization, the developments of the internet afthe technology in general, are
being the leverage to new ways of people to comoat@iand interact. This new
world and new markets, in a daily change, are faycenterprises to pay more
attention to costumers needs, and therefore, torbecmore competitive and
innovative. To face all these challenges, companas not only depend on their
internal skills [1].

Chesbrough argues that a company many times inveR&D that turns out to be
of no use to it, but that doesn’t means that faugnelrould be useful to other company
of the same industry or even from another indusagtor. Additional profit can be
made from commercializing internal and external R&Bking advantage of the
abundant knowledge that already exists in the mggfe

Open innovation is a new paradigm that proposesisieeof external and internal
ideas, and internal and external paths to marketmaans to reach advances in
technology used by companies [3].



Open innovation is thought to bring a number ofdfigm such as faster time to
market for products, access to unique knowledgereat to the organization, less
cost of innovation, better adaptation of produatsl @ervices to customer needs,
commercial utilization of knowledge or technolodat otherwise would have been
wasted, shared risk in product and service devetmpmand enhanced company
image and reputation. The ideas and expertise eafotnd outside a company’s
boundaries and exported from within, and can creagmificant value for the
company [4].

Collaborative software is being used by all kindbebple and for all kind of tasks,
from entertainment to business. Information, knalgk experience, wisdom is
already available in the millions of the human lgsiof this planet, the challenge is to
use them through a network to produce new ideastigadthat can be useful to a
company with less costs. The knowledge within avdr@and its capability to best
solve problems than an individual, even an experg, subject that has been studied
since the beginning of the nineteen century. Sthea, there are many examples and
demonstrations that, the probability of a heteregets crowd to best solve a problem
is higher than an expert of the area [1]. The Wavlidle Web facilitates this kind of
contributions, opening space to the emergence afwdsourcing innovation
initiatives.

Crowdsourcing innovation is a way of using the W0 tools to generate new
ideas through the heterogeneous knowledge availabléthe global network of
individuals highly qualified and with easy accesdriformation and technology [5].
Adams and Ramos [6] discuss crowdsourcing innomatie a promising way of
innovation outsourcing, especially for MSME'’s.

Ramos et al. [7] presented a conceptual crowdsogiricinovation intermediary
model that integrates three modules in the prooésseating value to a company:
community development, brokering and technologgpdfer.

In this research work, we propose a conceptual kedye repository framework
for crowdsourcing innovation intermediaries compbbg those three modules. This
framework is being modeled using ontology engimegmethods.

Ontologies are presented as a conceptual modelthirsystematization and
formalization of knowledge in a particular areakabwledge. This conceptualization
is rendered concrete with the definition of ternmsl @oncepts from the domain of
knowledge in analysis, their relationships, orgatian and hierarchy, and allows the
sharing and reuse by different people and systérasatn knowledge [8-11].

This paper is organized in 5 sections. In the ghidion was justified this research
work presenting open innovation and crowdsourcimipvation concepts. The next
section characterizes crowdsourcing innovationrinégliaries and their business
models. After, it is made a literature review oé tbhntology subject, its types and
application areas. In section four we present pgsal of a conceptual knowledge
repository for crowdsourcing innovation intermegiar which integrates the
knowledge created by the community, the activitdsvelop in the innovation
brokering and in the technology transfer. Finallg made some conclusions of the
research done and present the future work.



2 Crowdsourcing innovation intermediaries

In June of 2006, Jeff Howe, a US journalist, introgld the term crowdsourcing, in an
article inWired Magazindg12], as a way of using the Web 2.0 tools to geteenaw
ideas through the heterogeneous knowledge availablthe global network of
individuals highly qualified and with easy accessiformation and technology.
Although, this concept has been used a quite tiheecreation of th&Vikipediaand
of many examples of free software, likeénux, are examples of crowdsourcing
activity.

Howe [5] breaks crowdsourcing into four models:ledive intelligence or crowd
wisdom, crowd creation, crowd voting and crowd fimgd laying out examples that
businesses can tailor to their own circumstancdthoAgh, noting that successful
crowdsourcing project often use a combination esthapproaches.

Innovation intermediaries are organizations or geowithin organizations that
work to enable innovation, either directly by enaflthe innovativeness of one or
more firms, or indirectly by enhancing the innovatcapacity of regions, nations, or
sectors. Intermediaries are more than simple ageribsokers that just act as broker
or agent between two or more parties. They are alggaged in other activities.
Intermediaries’ activities can be classified intwee categories: interorganizational
networking activities, technology development arelated activities, and other
activities [12].

A crowdsourcing innovation intermediary is an origation that mediates the
communication and relationship between the seekemmpanies that aspire to solve
some problem or to take advantage of any busingssrtunity — with a crowd that is
prone to give ideas based on their knowledge, éxpes and wisdom.

For crowdsourcing innovation intermediary the croswccomposed by groups of
specialists in different areas, such as individaakarchers, research team, labs, post-
graduate students and highly qualified individuals.

It has being appearing some crowdsourcing innomatiookers, for example,
Innocentive, yet2.com, Nine Sigma, ldeaConnectsome focus their business model
in community development, others in brokering atites on technology transfer.

Ramos et al. [7] proposed a model that integrabeset three modules in the
process of creating value, and call them (1) kndgée network, (2) innovation
brokering, and (3) innovation incubator. The mod( integrates activities related
with knowledge transfer to the network by each ipgant, the knowledge
construction through the network, and the commuhitifding. The second module
takes care of the knowledge management related tedtks like companies’ needs
and challenges proposals, the intellectual properpnagement, and the innovation
incubator has activities of consultancy, technologgservatory, and funding
opportunity tracking. They justify that for MSMHEse need for an integrated service
is even more pressing.



3 Ontologies

Ontologies have proliferated in the last years, thposy Computer Science and
Information Systems areas. This is essentiallyifiadt by the need of achieving a
consensus in the multiple representations of yealiside computers, and therefore
the accomplishment of interoperability between niaehiand systems [8].

There are several definitions of the concept ofolmgly from where can be
assemble that it has an informal and formal notimsociated to it. Gruber [9]
definition clearly shows these -Afi ontology is a formal, explicit specification af
standard conceptualizatidn

3.1 Definition

An ontology is a conceptualization of world viewtlvirespect to a given domain.
This world view is conceived by a framework as tofeoncept definitions and their
interrelationships, that may be implicit, existingly in someone’s head or tool, or
explicit which includes a vocabulary of terms argpacification of their meanings.

The specification of that world view by means offamal and declarative
representation, with semantic interconnections, saorde rules of inference and logic,
will perform the formal ontology. The formal repessation will facilitate the
interoperability between heterogeneous machinesgstéms.

Ontologies have been developed with the promigg@fiding knowledge sharing
and reuse between people and systems, by buildiognaeptual framework of a
given knowledge domain to be represented. This dwonk will be formalized
through a specific ontology language which will asly express a controlled
vocabulary and taxonomy, enabling the knowledgeiisgand reuse.

The vocabulary is a list of terms or classes okoty, respective definitions and
relationships between each other, provided by &gitatements. They also specify
rules for combining the terms and their relatiows define extensions to the
vocabulary.

The taxonomy or concept hierarchy is a hierarchitasification or categorization
of entities in the domain of an ontology. The taxmy should be in a machine-
readable and machine-processable form in ordeertmipinteroperability.

The full specification of an ontology domain estsités a conceptual framework,
composed by the vocabulary and the taxonomy, facudision, analysis, and
information retrieval in a domain.

Ontology development requires an effective ontaalanalysis of the content the
world view domain that it intends to represent.sTamnalysis will reveal the terms and
concepts of the domain knowledge, their relatiamganization and hierarchy. Thus,
they clarify the structure of domain knowledge, isaan be called a content theory
[10].

As the objective of ontologies is to facilitate kvledge sharing and reuse between
various agents, regardless of whether they are huwonanachines, then it can be said
that ontologies are a prerequisite and a result obnsensual point of view on the
world. It is a prerequisite for consensus becaoskave knowledge sharing agents
must agree on their interpretation of a domainhaf world. And it is a result of



consensus because the model of meanings was luitesult of a process of

agreement between agents on a certain model ofvthiel and its interpretations.

Therefore, it is an essential requirement that@mplogy can progress over the time
[11].

Briefly, an ontology provides an explicit concegization that describes the
semantics of the data. As Fensel [11] statatdlogy research is database research
for the 2%' century where data need to be shared and not aviiaynto a simple
table'.

3.2 Types of ontologies

Over the years, researchers of this body of knogdedried to clarify, classify and
typify the concept of ontology, in terms of its uétion, components, and application
areas. It seems to have some consensus that tbge ¢fpontologies, by subject or
content matter are:

» Domain or content ontology — represents the knogédedalid for a given
type of domain (e.g. enterprise, medical, electromiechanic).

* Meta-data ontology — provide a vocabulary for diésog informational
content (e.g. Dublin core describes on-line infaiorasources).

e General or common-sense ontology — provides basions and concepts
about describing general knowledge about the wand so they are valid
across several domains (e.g. time, space, staat)ev

» Representational/frame ontology — ontologies thatipe representational
entities without stating what particular domaimapresents. Do not commit
to any particular domain.

» Task/method/problem solving ontology — provide termspecific for
particular tasks and problem-solving methods. fings primitives by which
the problem solving context can be described amdado knowledge can be
put into the problem solving context.

4. Knowledge repository framework

Knowledge repositories (KR) are a crucial componimtthe sharing, reuse and
knowledge transfer, and thus for improving the perfance of any organization. The
intermediary of crowdsourcing innovation requirésR to represent and integrate all
the knowledge created by its processes.

Knowledge repositories are a subject that has Istedied for a long time by
researchers. However, KR’s implementation projetitsfail in assuring its effective
use by employees of the organization, sharing aoder of knowledge. The major
difficulties identified in literature [13] are:

» the weak incentives for sharing knowledge giverth®yorganizations;

» the quantity of information returned by the repmsit motivated by bad
choices in the design of the repository;

» the cost associated with projects implementing sgpoes;



» and to specify the requirements for reuse and risparf knowledge in each
situation and its implications for the design o€ tfepository and related
interventions.

So, it is necessary a KR framework based on tHenesdls and motivations of the
potential users of the repository, which implemeeftfective strategies for retrieval
and dissemination of knowledge and that also aeatiie value and usefulness of
content provided by the KR.

The ontologies are presented as a conceptual niodéhe systematization and
formalization of consensual knowledge in a field d&howledge. This
conceptualization is rendered concrete with théndiefn of terms and concepts from
the domain of knowledge in analysis, their relagitips, organization and hierarchy,
and allows the sharing and reuse by different peapld systems of such knowledge
[14-20]).

Various ontologies have emerged, particularly ie threas of business and
enterprise (cf [14], [15], [21], [16], [17]). [22]23], and more recently [24], proposed
ontologies for the process of innovation managemieut they represent only the
component relating to the process of generatingsdét the best of our knowledge,
there is no ontology defined that represents theéreerprocess of creating an
intermediate value of crowdsourcing innovation.

Thus, an ontology of crowdsourcing innovation falermediaries will be an useful
instrument to understand this phenomenon and tlillggo be a facilitator for the
emergence of such intermediaries. Regarding thestg ontologies described in the
previous section we are going to develop a domaitology to represent the
crowdsourcing innovation body of knowledge.

Based on the crowdsourcing innovation intermeditgmework presented by
Ramos et al. [7] we developed a generic sketcthefconceptual framework for the
KR (Fig. 1).
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Fig. 1 - Generic conceptual KR framework

The main characteristics of this framework are tfl® construction of collective
memory of the community, and the storage of expliziowledge captured and
exchanged by the various online learning activiiad social matters; (2) to capture
and to disseminate explicit knowledge created axchanged in the activities of
intermediation, such as contract negotiation, mtojpanagement, marketing, and
intellectual property management; (3) capturing avaking available the knowledge
created in the process of technology transfer, aiiinyg the development of acquired
technology in commercial or organizational highealnnovations; and (4) guarantee
interoperability between different systems of creaurcing innovation.

A crowdsourcing innovation broker can benefit franstructured and integrated
KR that allows managing information and knowledgeated by the three value
creation processes: knowledge community buildinggrimediation, and technology
incubation.

The KR will be both the enabler of the communitgtdlective memory and the
repository of the explicit knowledge captured andheinged in the various learning
and social activities online. The knowledge servioé this module are centered in
providing access to the crowd by tracking and pngfi users, managing and
moderating virtual communities, and creating prapeentives, and evaluating ideas
and solutions posted. The KR will also capture iexpknowledge created and
exchanged in the activities of intermediation, sashcontract negotiation, project
management, challenges delivery and IP commerataiz. The knowledge transfer
module will facilitate the diagnosis of the seelsd the commercialization of the
solutions. It will gather, store and manage knogkedbout activities that assist in the
transfer of IP acquired in a business or orgaromali innovation, including specific
consulting, tracking of funding and partnershippanpunities, making information on



market trends available, and supporting the managenf innovation projects for the
corporate clients.

5. Conclusion and Futurework

The intermediation of crowdsourcing innovation isrexent research subject that
promises to be a way of helping companies to aceg&snal innovative ideas and
solutions to take advantage of structured knowladgesitories and to support their
networking efforts along the value chain.

Knowledge and information in a company augment esgwely every day,
becoming increasingly difficult to integrate theman effective way for the decision-
making process. Besides being available, knowledgst be disseminated by people
in the organization before they need it, so thatdlganization can anticipate events
rather than reacting to them.

Knowledge repositories are a crucial componenttersharing, reuse and transfer
of knowledge, and thus for improving the performané any organization. Although
being a subject that has been studied for a longe tby researchers, KR’s
implementation projects still fail in assuring #fective use, sharing and reuse of
knowledge by employees of the organization.

This research project intends to contribute tolege KR usage and helpfulness to
the decision-making process by proposing a new aeumal architecture of KR,
specially guided to crowdsourcing innovation intediaries.

The development of the KR architecture will be austd by the development of a
crowdsourcing innovation ontology. Ontologies haleen developed with the
promise of providing knowledge sharing and reussvben people and systems, by
building a conceptual framework of a given knowleddpmain to be represented.
This framework is a consensus conceptualizaticm giffen domain, which permit the
accomplishment of interoperability between systamd persons.

Thus, the development of the ontology will be astimment to help to understand
the phenomenon of crowdsourcing innovation, and aldo be a facilitator for the
emergence of such intermediaries.
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