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Abstract:

In the increasingly competitive environment thadrelcterizes the world today, the need to developvations
quickly has become the key driver of growth for ynarganizations. To be able to respond more effelstito
this new challenge, organizations would make best af their corporate knowledge resources and mgmor
Managing heterogeneous and distributed knowledgeces available in different forms and rather weakl

structured has become a challenging problem.

In this paper, we introduce taxonomy as one okthetechnology for innovative knowledge manageineart
open context, we revisit and review, discuss amptbex the existing classifications of innovatiordane

present a Generic Taxonomy for Innovation Manageémen
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. INTRODUCTION

The literature of innovation management gained gpdead acceptance that innovation management
systems (IMS) are knowledge based creative entiflesre innovative knowledge is the key to theircass.
The main activities in an IMS are collective inigd#ince and collaborative learning. The nature e$é¢hactivities
involves intensive interactions and effective citmition to knowledge production. However, the knedde per
se does not assure the success of the innovaticess [1]. It cannot be achieved without the cdjbigisi of the
innovation actors to manage their knowledge. Theapabilities include creating innovative thoughts,
articulating these thoughts into formal ideas (@nt verbal or symbolic), adding comments, noteglamations
or formal judgment (revision, citation, classifiicat, etc) to the contributions posted by othets, Kloreover,
if some piece of knowledge is ignored by most iratmn actors, there is no way that this knowledage be
acquired by simply collaboration. So, it is theiliacto link the three cornerstones elements afawvation -

Ideas, Actors and Context- together and in aniefitoway that is central to the continuous growitthe IMS.

The remainder of this paper is organized as follol®e next section highlights the arising relatlips
between Crowd-Sourcing and Innovative Knowledge &gment through Semantic Technologies. In section 3

we describe a brief survey of existing classificasi of innovation. Section 4 presents our Geneaixofiomy
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for Innovation Management. Finally, we draw conidus and indicate directions for future researcBéction
5.

II.  SEMANTIC KNOWLEDGE MANAGEMENT FOR OPEN | NNOVATION
A. Open Innovation & Crowd-Sourcing

Wenger argues that the success of an organizatperdis on its ability to constitute itself as a
collaborative learning system and to participatéearning systems of a larger geographic scopeH2Jm an
innovation perspective, this appears linked towa immovation paradigm based on an open model calgdn
Innovation” and also reported with another paradéagted ,,,Crowd-Sourcing® enabled by new technologies to
describe a novel form of collective intelligencarFChesbrough, the Open innovation paradigm [3lireg
organizations to open their innovation processels bpstream, by seeking outside knowledge and divears,
by capturing value with knowledge that does nogatly fit their business model. “Crowd-Sourcing”aspecial
case of Collective Intelligence that leverageswlimdom of crowds [4] conveys the idea of opening R&D
processes to “the crowd”. It is currently one af thost important ways to activate and leveragentegration

of heterogeneous resources in a structured flowook [5].

Such paradigms challenge traditional notions ofkedge generation by radically transforming the
acts of writing, creating, and mapping. So, in parocontext and with the diverse range of peopiaireg together
to combine their resources - knowledge, ideas,iop# skills, etc - as volunteers from the crovigbre clearly
needs to be some sense of what of these resolnmelsl e mapped. This is a fundamental ontologjoalstion
at the heart of innovative knowledge managemertaixdnomy of innovation management seems to be d goo

response to this challenge.
B. Innovative Knowledge Management & Semantic Tachnologies

Quintas, Lefrere and Jones state that Knowledgealglament (KM) is the process of critically
managing knowledge to meet existing needs, to é@x@kisting knowledge and to develop new opportasit

This indicates that KM has the potential to be talgat for innovation within organizations [6].

To support effective innovation management, orgetions must adopt a KM approach that can
integrate dispersed resources into a coherent soopunterrelated information. But, previous resbain
knowledge integration have largely focused on iratgg heterogeneous databases and knowledge bdsels,
represent information in a highly structured way amost of the innovative knowledge consist of wngrred
or semistructured content. Moreover, the contintggad growth in knowledge volume makes it increghi
difficult to find, organize, access and maintaire tinformation required by innovation actors. Frohe t
knowledge processing point of view, there existemantic gap between KM and innovation managenment i
practice. To bridge this gap, the emerging semagticnologies have been proposed to provide efficelution

to support innovation process integration with hegeneous knowledge sources.

A commonly used approach to cope with heterogeneepiesentations of knowledge is to use a
taxonomy structure. The domain model implicit itaBaonomy can be taken as a unifying structure faing

knowledge a common representation and semantics.

C. Innovative knowledge Classification through Taxopom
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Taxonomy is the science of ordering things in adrighical manner. Originally developed for the
classification of organisms, the term is now geliegd and often used either as a synonym of claasibn or
of systematics. Etymologically, taxonomy meansgoat‘in order” and systematics means to “put togéttgo
when attempting to build taxonomies, one creatapexial kind of classification that compares sintikes
between the objects of study, using systematicsake groups, based on the observed relatednesfinathyl
order them. Nickerson, Muntermann, Varshney, aaddsiefine the taxonomy in information systems asca
set of dimensions each consisting of a set of niyteaclusive and collectively exhaustive charaistiers that

describe how the objects under consideration djffer

For an IMS, the use of taxonomy will offer an oppaity to significantly improve innovative knowle€elg
access based on machine-processable semantida afdbheuristics that use these semantics, &eikemantic
services such as annotation and enable innovatiwesato rapidly locate either the innovative knedde or

individuals whose have valuable knowledge.
I1l. PRIOR WORKSON INNOVATION CLASSIFICATION

There have been numerous attempts at classifyingvation. Before defining a new classification
scheme for innovation we have analyzed some ofiagimodels as a reference. We started from the aségins

of Schumpeter's innovation theories [8] and fingshgth the contemporary work on the topic [9].
A. Survey of Existing Innovation Taxonomies

Based on a number of works that tried to revisesthée of the art on innovation models, an overvidithe

existing classifications of innovation is summade the table below.

TABLE I. OVERVIEW OF PRIOR INNOVATION CATEGORIEATION MODELS
Taxonomy Categories Description
Schumpeter (1934) ) Describes the degree of novelty involved in
Incremental, Radical ] ]
[8] innovation.
) ) Describes the extend to which the original
Robertson (1967) Continuous, Dynamically . )
) ) ) technological and behavioural pattern of the
[10] Continuous, Discontinuous

innovator is changed.

Supplier Dominated, Specialized | Describes the behavior of innovating firms,|to
Pavitt (1984) [10] Suppliers, Science-based,Scale- | predict their actions and suggest a framewark

Intensive for policy analysis.

_ _ ) Describes the impact of innovation on the
Abernathy and Clark Niche Creation Architectural, )
market knowledge and technological

Taxonomy Categories Description

(1985) [11] Regular, Revolutionary capabilitiggiee firm.
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B.

Henderson and Clark
(1990) [11]

Incremental, Modular, Architectural,concepts of the product and in the linkages

Radical

Describes the changes in the technical corg

between core concepts and technical

components.

Kleinschmidt and

Cooper (1991) [12]

Low Innovativeness, Moderate

Innovativeness, High Innovativenessorganization and competitive actors.

1%

Focus on the extent of the novelty to the focal

Durand (1992) [10]

Technological Input, Competence
Throughput, Perception of the
Market, Strategic Output

Focus on technical change and introduces

micro radical innovations concept.

Tushman, Anderson
and O'Reilly (1997)
[11]

Architectural, Major Product or
Service, Incremental Product or

Service or Process, Major Process

Describes the impact of innovation on mark

knowledge and technology.

Christensen (2000)
[12]

Sustaining, Disruptive

Describes how new firms win the battle with

incumbent firms through disruptive

innovation.

Garcia and Calanto
(2002) [8]

Radical, Really New, Incremental

Uses the level macro versus micro and
marketing versus technology

perspectives.

Betz [2003] [12]

Incremental, Next Generation, iBas

Describes the introduction of innovation into

the marketplace.

Westerski and

Iglesias (2013) [9]

Proposed,
Object

Trigger, Innovation, Captures the characteristics of ideas publis

in an Idea Management System.

Discussion

The literature from innovation management areaveartts on classification of innovation provides more

than a dozen taxonomies models. Therefore, thedasigs of the concept “innovation” have been défely

defined to suit the purpose of the study at hafginvhas led to many different conceptualizatioihngmovation.

This has lead to problems for both academics aactitipners in the field of innovation management hecause

of the inconsistent classification of innovationagmmmon understanding exists about what the measioigthe

many concepts of innovation. Consequently, thelitlis opportunity to build up shared innovativedwledge

model. From a practical perspective, a semantiosiggry of innovative knowledge spanning multiple

heterogeneous knowledge sources cannot be created.

Obviously, several researchers have attempted tee sthis problem by comparing different

categorizations and trying to make a universalsifiagtion scheme [8] or by trying to constructlassification

the

et

hed

scheme from a combination of literature reviewsecstudies and integrating the perspective ofrtheviator
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[13]. Except the Westersls work [9], these attempts did not result in a sgstul solution of the problem yet.
Furthermore, the Wester§kiwork seems not suitable to meet our innovationagament approach that aims
to deal with the emergent challenge of IMS whictoiget “the rightdea to the rightactor sin the rightcontext”.
Dealing with this challenge requires seamless octiotes among ideas as innovation cores, innovaiimors
and innovation context. Such connections are reduiy support the emergence of vibrant commurtiiascan
exchange and effectively use the full range of dafarmation, knowledge and wisdom. In order tbiage this
goal, a generic and new taxonomy that includes#ni®us perceptions of innovation from the analymextiels

and that provides innovative answers to their weakas was developed.
IV. GENERICTAXONOMY FOR INNOVATIVE KNOWLEDGE MANAGEMENT

In the current section, we introduce our generiot@my that captures the characteristics of inriomat
The choice of concepts that establish the taxonerag based on our experience with different kinds of
innovation management datasets. During our workgateered various datasets ranging from innovations
technology to products for mass consumer. Baseth@ranalysis of these datasets, we enumeratedethe k
characteristics of innovations that could be irgdrfrom the innovation description and organizesirthinto a

hierarchy.

The Generic Taxonomy we propose is based on thenstat: get “the righitdea to the rightactorsin
the right context”. “Idea”, “Actor” and “Context” are the main charristics of an innovation that we
established as the root for further taxonomy cotxephich detail different aspects of the innovation

characteristics.

TABLE 1. INNOVATION TAXONOMY MAIN CONCEPTS
Concept Description
Idea What are the achievements of the collectigatvity and collaborative learning
efforts?
Actor Who are people involving in the innovatiompess?
Context What are the contextual factors that i@ innovation process?

The explanation of this theoretical grounding ofhcepts per each taxonomy sub-tree is provideden th
following subsections. Tables bellow summary tharahters defined as main concepts identified om eac

innovation taxonomy sub-tree.
A. Sub-Taxonomy for |dea Management

Table below summaries the characters defined as casicepts identified on Idea Management.
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TABLE Il IDEA CATEGORIEATION SCHEME
Character Description Examples
Trigger What kind of trigger that leads to thedde Customer Needs, Research Institutions,
generation? Social Media
Submission How the Idea has been submitted? Udedest, Brainstorming Session
Presentation How the Idea has been formulated? ext, Btorytelling
Type What is the type of the Idea? Product, iSenProcess
Originality What is the scope of the Idea? Imoemtal, Radical
Feasibility Is the idea feasible? High or Low®perational, Technical or
Economic level
Usefulness What is the expected utility from lidhea? Purpose, Issue
Target What is the target Audience of the Idea? | Existing, New, Hybrid
Relationship Are there any dependencies between the| Disjoint, Duplicate, Related
and other Ideas?
Process What process runs on the idea to be Innovation Management Life Cycle [1],
developed? Stage Gate [1]
ProtectionLeve What is the accessibility level defined for the Private, Public
Idea?
B. Sub-Taxonomy for Actor Management

Table below summaries the characters defined as comicepts identified on Innovation Actor Managetnen

TABLE IV. INNOVATION ACTOR CATEGORIEATION SCHEME

Character Description Examples
Type Of what type is the actor? Internal Collator, External Customer
Qualities What are the qualities of the actor? nokledge, Expertise, Skills
Roles Which roles can the actor have? LeadericRer
Character Description Examples
Team Which teams can the actor belong to? DeSigst, Marketing
Activities Which actions are performed by the Selection, Implementation

actor/team?
Access What access rights are allowed for the role? Reéade
Control
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C. Sub-Taxonomy for Context Management

Table below summaries the characters defined as omsicepts on Innovation Context ManagemessLE
V. INNOVATION CONTEXT CATEGORIEATION SCHEME

Character Description Examples

Type Which type of context impacts the innova®ion Internal, External

Aspects Which are the aspects of the innovatiomext? Strategy, Environment

Goals Which are the goals defined by the context? Object, Viewpoint

Policies Which policies are defined by the cotzex Consultative decision making,

Flat Hierarchy

Constraints| Which constraints exist in the context? Finandihical
Resources Which resources are available with@rctimtext? Space, Time
Learning Which learning are available in the eait? Knowledge, Competencies

V. CONCLUSION AND FUTURE TRENDS

Classification through taxonomy can play an impatrtale in the success of innovation management
process. Bailey states that the classification rasid to description can help to reduce complexyable
comparison, be used as the basis for the ideritdicaf similarities and differences and can cdnité to the
study of relationships [13]. Classification is therot an end in itself but has some instrumentappse.
Consequently, although the main contribution ofthésearch is the development of a new taxonomy of
innovation, its instrumentality will be demonsttiey its application in the context of innovatiommagement
and its relationship to innovation artefact.

In this paper, we have proposed a generic taxonfamynnovation management that aims to help
innovation actors accessing, providing and shaviagable knowledge in machine understandable fakfa.
perceive this contribution as strong basis fordbeelopment of an efficient innovation managemearnework

that aims to orchestrate collective intelligencd aallaborative learning in a multitude of contexts

In terms of future work, we plan to experiment ¢axonomy, continue its improvement to reflect
innovative knowledge as best as possible and tiséniiplement automated services such as annotafiofarity
retrieval and recommendation on IMS.
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