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Structured abstract

Purpose - Innovation within companies seems today mangadad vital. Within the general framework of Knodtge
Based Innovation, which is an approach of innovatielated to the strategic capacities of the comparstimulated
creativity for incremental innovation in a highdedomain is analysed. An experiment in Thales Camyppaas
performed to prove operational feasibility and date theoretical concepts.

Design/methodology/approach - The fundamental assumption is to identify knalgle creation to a process of
intellectual corpus evolution process, based onvdedge workers’ creativity, inside the organisatian in interaction
with their environment. Their creativity is stimtdd by the critical analysis of intellectual capitahich leads to the
creation of new technologic trajectories in continor bifurcation with existing trajectories. Baken a systemic model
of intellectual capital, the analysis of the dynarof knowledge has shown that the increase of vafuiatellectual
capital may be described as an evolutionist process

Findings - An experimental means is set up to validate gsei@ptions coming from the analysis of intellecuagital,
on the process generating new items for the irtielé capital, on the regulation of this processabgommunity of
knowledge workers and by the integration of thelltssnto the value chain of the organization. Fratheoretical point
of view, it shows that creativity is an evolutionopess of an existing knowledge capital. A trigggrevent of that
process can be obtained as a cognitive stimulus foom an historical representation of the coneerrknowledge
capital, which models the technological trajectorid the firm. This process involves, individuadipd collectively, a
set of actors implied in the construction of theowtedge capital, and in its strategic evolutiorthe firm. From an
industrial point of view, the experiment leads tfeasible methodology for stimulated creativityttban be deployed in
the company.

Research limitationg/implications — Main limitation comes from the inventory of Ihéetual Corpus, based on
individual interviews with experts about their imiwe tracks during the past decades.

Practical implications — The described experiment represents the expetéinpart of the research project presently
carried over by the author as a PhD candidate gvgalng on taking care of his technical radar exaetivity within his
company without any link with Knowledge management.

Social implications — Social implication includes emphasis on the gutipn of experts’ inventive tracks onto the
Knowledge map of the organization

Originality/value — From a theoritical point of view, this paperkinntellectual Corpus and creativity: creationdg#o
Intellectual property Rights generation. From arpiital point of view, this paper can be seen d@sstimony from
inside during action research project.

Keywords. Innovation management, intellectual capital, klemge management, knowledge-based innovation,
stimulated creativity

Article Type: Research paper
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1. Introduction
1.1 General definition of Knowledge Based Innovation

In its more general form, Knowledge Based Innovatiepresents the innovation driven by the strategic
capabilities portfolio of the company, in two difémt ways. The first way consists in driving theattgic capabilities
portfolio as a function of the company environmseén as an eco-system, including competitors, @artiscientific
and technical environment and different other staideers. The second way consists in driving thetetjic capabilities
portfolio as a function of available internal resms which are necessary for the development affegfic competences,
mainly the company strategic knowledge. Confronthregse internal knowledge with the company ecoesystllows the
emergence of differentiating innovations. The iretmn based on knowledge (Knowledge Based Innowptppears
as a Knowledge management process that uses thmaogrknowledge capital to help it innovating.

The link between Knowledge management and Innowdtas been studied for a long time (Daghfous &té/hi
1994; Kerssens-van Drongelen, De Weerd-Nederhofisther, 1996; Leonard-Barton, 1995; Skyrme & Amido
1999; Von Krogh, Ichijo, & Nonaka, 2000), ... Accandito (Coombs & Hull, 1998), two aspects of Innowatand
Knowledge Management become visible in companiere hand the image of the company as seen bjutievist
economy and on the other hand the company baskdawledge.

To put it simple, we can say that the first aspakés part of an endogenous approach of innovatidrthat it
is based on the “Techological trajectory” concdpture knowledge is governed by existing knowleddgch leads to
innovation. Innovation does not occur by accidénttepends on numerous factors that draw a kingkcfnological
trajectory, which gives consistent control on géanumber of potential innovations to convert theto future products
and future success stories. This concept, knowtheapath dependency concéfriat & Weinstein, 1997; David &
Foray, 199%, is well known in economic science: it explains Htmtegic diversifications operated by companiet an
the innovations emerging inside companies.

The second aspect aspect takes part of an exogemmueach of innovation and deals with the strategi
capabilities that are made of organisational cdenmes likely to generate new products and/origesvand to be be
combined to get new operational competences tbatdv generate innovation. They have a dynamic @specause
they are able to transform themselves in an ap@mt@pway with respect to the economical environmerttich is
always moving (Prahalad & Hamel, 1990; Teece etl@097). This concept implies that the company kemgen to the
potential and external acquisition of knowledgeiider to generate innovation.

Both concepts are more complementary than antanyis a matter of fact, the ability of acquiringtenal
knowledge strongly depends on the knowledge prelyoaccumulated in the company, which cannot ugerea
knowledge without understanding it (Cohen & Levalth1990).1f Knowledge capital or the strategic capabilities
portfolio are strategically aligned (Tounkara et 2D09), their analysis can be integrated in tr@utionist hypothesis
that we select here.

Knowledge based innovation consists in using thmpamy existing Knowledge capital (his genetic cpit
and in facilitating the action of evolution lawsc¢é@mmodation, assimlilation, mutation, ...) on thépital in relation
with its environment. It's typically a Darwinian @utionist hypothesis, that is not bright new. Extainist ideas from
Lamarck and Darwin very soon got a tremendous impacumerous fields very different from biologythropology
(Sapir, 1967), cognitive psychology (Piaget, 19#jlosophy (Durkheim, 1884), epistemology quate@Versailles,
1999), theory of complexity (Heudin, 1998), histasf technics (Deforge, 1985; Jukes, 1982), inforomatheory
(Torres Carbonell & Parets-Llorca, 1996), Knowleddanagement (Barthelmé, Ermine, & Rosenthal-Sahr@998;
Ermine & Waeters, 1999). Applying this hypothesisknowledge Based innovation will allow us to set efficient
operational tools for Innovation (mainly incremeniteovation)

1.2 Objective of the research project

The objective of the present work is to provide ggerational illustration of the evolutionist hype#is on
incremental innovation in a high-tech field: raq8kolnik, 2002). More precisely, the point is tcoghthat from an
analysis of the technical knowledge capital in théar domain, it's possible to set up a process @bktimulate the
creativity in the organisation and generating iratoae technical proposals in line with the indwtstrategy.
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2. Theoritical approach

2.1 Creativity and inventivity in the innovation process

Recently the &estion des ConnaissancesCiub made a synthesis of the numerous operatiomavative
methods within companies: The conclusion is thaibat all the methods follow the same process, tepia figure 1.

Strategic N Parameters & .| Problematic building
Preparation targets definition
Ideas generation | _ Concept design &
> qualification

Deployment & evaluation

v
Concept selection

Production Deployment &
evaluation

A

Figure 1: One of the generic innovative processes

In this process, one can notice the notions oftstigaand inventivity illustrated by the two palall activities,
ideas generation from one hand and concept desigrgaalification on the other hand. We can say theativity is
seen here as ideas generation and that inventiwitgsponds to Knowledge creation from these idBaste is often no
distinction between creativity and inventivity. @tiwity techniques are often decorrelated both fexisting knowledge
and from the creation of new knowledge able to la¢enmlized in tne Information system. The curreahniques are
based on three existing types of principles:

» The divergence-convergence principle

On the divergence-principle principle are based n@st popular creativity tools, with numerous dieals
methods classiques (Louafa & Ferret, 2008). Thelude a phase of divergent thinking (getting awayrf the given
problem, calling for subjectivity, analogy, imadiita in order to come back later to the problenmfranother angle)
and a phase of convergent thinking (transformirepg&dinto solutions answering the initial problersing a logical
reasoning). This process is not able to find “thefution to a given problem, but to produce numsnoassible options.
Classical divergence is based on an open-loop psagithout any feedback nor control: in that seitsenot optimal.

» The analogy principle

The analogy is the principle on which is basedféineous TRIZ method, Russian acronym standing fagory of
resolution of Inventive Problemsledicated to the resolution of technical problemegding innovative solutions
(Altshuller, 1984). It shows that, when facing sifd of problem, it's possible to find inspiratiam another fields to
solve similar problems. TRIZ is the archetype obwkiedge-based innovating design method: it lookeradxisting
ideas in data bases and the so-generated solatieral based on existing knowledge. It's typicallgreativity method,
as long as it provides no mean to concretise thsarhsolution and it needs extra process to pramitevative design
and knowledge able to be patented as an invention.

» The expansion principle

For (Hatchuel & Weil, 2009), the expansion prineigs a central notion for every conception thedi’g. an
intuitive notion that exprims talent, discoveryyémtion, originality. Expansion requires furthertioos. It's a notion
related to a group of designers, who depend freaotwn existing knowledge: a specialist can se@aovation where a
non-specialist can’t see anything new. Hatchel Afal developed the C-K theory in design enginegtim order to
formalise a true approach of creative design.dtie of the current examples of knowledge-basedoagpr as long as
design innovation is permanently controlled by Kmowledge capital of the systems or of the actbhss approach can
be represented by a K space (Knowledge capitalaa@dspace (Space of Concepts) which can be setbe apace of

1 The Knowledge Management Club is an association, which was created in 1999 and still chaired by Jean-Louis Ermine. Its aim is to
develop a common reference set of concepts and of pragmatic tools liable to implement Knowledge Management within companies.
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not yet validated innovative ideas. The C-K proaasssists in a loop between these two spaces €figyrwhich works
as follows: the initial concept (classical examgl&”flying ship”) is partitioned according to etiiteg knowledge. This
partition is disjunctive as long as initial concéptanalysed thanks to known elements such as wingsand it adds
new properties and create new concepts (such lasip avgh wings). Then one has to come back in thepkce in order
to check the feasibility of the concept accordimganjunction (is a flying is with wings feasiblgl® use of means well
adapted to the situation (experiment, simulatior), Then an expansion of K is produced: the Knowedgpital is

increased. This loop goes on up to getting a veditlaoncept. A real illustration of this theory che found in
(Soulignac, Ermine, Paris, Devise, & Chanet, 2012).

Disjonction

Expansionl TExpansion

C ................ > K
Conjonction

Figure 2: The C-K process

In the present work, we propose to base our relsear@ new principle, the emergence principle dahlwith the
evolution theory and the Chaos theory.

2.2 Emergence principle

The creativity process described in previous paatgris similar to a so-called chaotic process (&le1987;
Prigogine, 1993; Prigogine, 1996; Miller 1996; Trir1998). Such a process is characterized by risitsgty to initial
conditions. This means that, during the resolutiéra given problem, the smallest context variatieads to a very
different result. This property is characteristicaodivergence process. It's well known that a éagart of natural
processes get a chaotic nature, whatever physibainical, biological or even psychological they dan Yet,
introducing a regulation loop within these phenoorenleads to the emergence of a stable structurietivis called
attractor) thanks to the filtering of the outpuengrated by divergence. This structure is new aathed to the given
problem. The creativity problem is located withivistperimeter: by which regulation is it possitdentake a new and
matched solution emerge from a divergence phenonfeno

The evolutionist assumption for innovation, stagdhe beginning of the present paper, allows terr® the

theories of evolution to formulate new principlddeato guide the innovation process. Heudin (19%8nulated a
general model for system evolution, depicted inrfig3.

Feedback Entropy

@ @ Emergence

Properties

T Stabilisation

Energy
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Figure 3: General model for systems evolution

A system is built on structures that can evoluét@nks to a contribution in energy. This transfororatis
regulated by its confrontation with environmenteTnality of these structures is expressed by thperties. During
the transformation, theses structures acquire mewepties. Thanks to the stabilization loop in #welution process,
only properties in strict accordance with the sysfaality are kept. The other ones are called aytrof the system.
This operation of relevant properties generation lsa seen as an emergence phenomenon since i€® &aiution
matched to the evolution of given system.

In (Saulais & Ermine, 2011), this model was adaptethe evolutionist assumption for ideas genenatithe
matched model is depicted in figure 4.

Non strategic competencies

Controlled iteration

Creativity Emergence

External/Internal
Knowledge

Knowledge Competencies Capabilities

o . T Strategic Alignment
Cognitive Stimulus

(Analysing the Knowledge Capital)

Figure 4: Knowledge evolution model

For the Knowledge capital, the evolutive structuedsthe general model are represented by organised
Knowledge. This knowledge will become richer thamisa cognitive stimulus (similar to the energy the general
model), which results from a structured analysighef Knowledge capital. This stimulus consists amfoonting this
analysis with the Knowledge capital of the Knowledactors (professional experts) who hold referdfcewledge
within their external environment (markets, statahe art) as well as internal environment (tanggblnd intangible
specific resources of the organization). This Kremlgie capital plays the same role as the environinethe general
model. Confrontation will result in generating \&ions in the knowledge structures represented faywedge capital
evolution projects. This creativity is controlleg la feedback loop: variations that are too far @y tlose to the
reference are dropped. In this loop appears newdé&alge that is filtered in the organisation by #idlity to activate it,
that is to say to generate competences (Knowledgaciion). The finality of the organisation actyiis mainly
production, so that new competences must generatkigtive capacities. Conformity of these emergemhpetences
with the organization objectives is controlled gimategic alignment. The competences which areideresd as non
strategic are dropped (they are similar to entioghe general system model.

This capacities generation operation can be seemnaamergence phenomenon, since it results in gleten
structured innovative product that gets sense Herdrganization. This emergence phenomenon comdsptm what
biologists call “emergent quality” and what psyabgibts call “Gestalt” [The verb gestalten means put in form, to
give a significant structure»] (Goldstein, 1951; riau-Ponty, 1942; Raoult, 2003). The above-desdribvolution
process leads to the building of an operationalhaeism able to generate new ideas, fully regulatezighted and
aligned with the organisation objectives.

2.3 Analysis of creation seen asintangible asset

2.3.1 From the Intellectual property work to the I ntellectual corpus

The French Intellectual Property Code states tmatauthor of an Intellectual property work has adusive
right of ownership arising out of its creation. $hight can be opposed to anyone and it includesinights on one
hand and economic rights on the other hand (Articld 1-1).By essence, this intangible property is separatad the
tangible property of the physical support of theellectual property work. So, the concept of l@elual property work
emphasizes the duality between the content anddhtiner. By essence, the content is immaterdlibanks to its
pure intellectual nature: for this reason, we wily that contents issued from an intellectual @eatecognized by
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intellectual property rights (i.e. Intellectual perty work) compose the Intellectual corpus. Thetaimer belongs to the
sensible world: it can be transmitted and also usedall kinds of transaction. The the containetobgs to the
Information System, here considered as repositbrgoatainers that materialize the creation of lettlal property
work.

2.3.2 Digtinction between Intellectual corpus and I ntellectual capital

Intangible capital is a notion currently used tottayefer to all the intangible elements the posisesof which is
liable to bring an economic advantage to a compamyits market. (Laperche, 2001; Bounfour, 2006aurBour
2006b). According to Breesé (2004), these elenmarishe seen as “intangible” assets, i.e. assetsaded to intangible
elements. They also lead to numerous classificatfReilly & Scheihs, 2001; Smith & Parr, 2000).

So, we can distinguish:

e The Intellectual property works, which are tacibf formalized and non appropriable by the orgainsaénd
which give intellectual property rights (IPR). Ctiea recognized by IPR is part of the Intellectoatpus

e The “intangible” assets, which are materialized amalde explicit through a tangible support, havingeg
intellectual property rights either registered guatrights, trademarks,...) or not (copyrights inahgdmoral
rights and economic rightgind which include the IPRs. “Intangible” assetsp# of the Intellectual capital.

According to our view, Intellectual corpus is aleotion of intellectual abstractions recognizecdaseation (and
materialized on supports included in the InformatBystem) while Intellectual capital is a colleatiof assets dedicated
to intellectual elements.

2.3.3 Intellectual corpus systemic model

The representation of the activity concept seea aseation generating intangible assets is widekgitéd in
Saulais & Ermine (2011).

As the Intellectual corpus acts as a sub-systetheKnowledge System, the model proposed hererigetke
from the AIK model proposed in Ermine (2008) in whhiwe transformed the K system of knowledge ofittiial
model into the L system of Intellectual Corpus. ®’ie model that we got is made of three fundamentahponents
which are three subsystems linked by floffigure 5), where A stands for the knowledge agtérfor Information
System and L for the Intellectual corpus, creatiiétseen as a cognitive flow from A towards L andorresponds to
the ability of generating ideas. Inventivity is seas a flow from L towards A, then eventually todsrl and it
corresponds to the instantiation of the capaciéading to the creation of mind works based ongémeerated ideas and
liable to be materialized by information supports.

Innovation Intellectual Copus
Actors Information System
expression

appropriation

Creativity ¢ Tlnventivity

Intellectual _
Corpus I externalisation
P

internalisation

Figure 5: The AIL systemic model of Intellectualr@os
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To sum up, it seems that putting emphasis on thatar (mainly as involved in his own creation) isecessary
condition to stimulate his inventive activitiFurthermore, as the Intellectual Corpus of theanization is intimately
linked to the personal Intellectual Corpus of dlke texperts (creators, inventors), encouraging tleation of a
Intellectual property work demands investments be tognitive profile of the experts and, more gllghaon
Knowledge. Managing the inventive activity meansiaging human beings (experts) and knowledge.

The research consists in working out conditions @nodesses that promote the inventive activity.

3. Methodological approach

Proposed methodology is based on the representsititie explicit elements of the inventive partitellectual
capital which we here named “Intellectual CorpuRtiis representation is then used as a congnitiveukts (figure 4)
to stimulate Knowledge actors’ reflexion on thegutal evolution of knowledge within several knodde domains of
their organisation.

3.1 Structure of Intellectual Cor pus

The Intellectual Corpus is part of the explicit kledge capital including the inventives tracks loé tast thirty
years (patents, articles and papers, study repmtsrinal memos and white papers, presentatioreslidraining
material). These tracks are dated and, as longssilje, weighted by a figure giving the effort (m®n-month) needed
to acquire knowledge regarding these documentsh Eack is attached to one of the Knowledge donwdithe
technical object. To structure a technical objath Knowledge domains is not an easy task so tleahaensus is very
difficult to get on it. Figure 6 describes a decasifion of the technical (Radar) object into temmens, in conformity
with the technical description admitted throughthat world (Barton, 1076; Nathanson, 1991, Skola0Q2).

Each domain can be seen as a complex system @#fyal1968), which is classically described acoagdo
systemic points of view: functional (what the syssedoes), structural (what the system is), telacéd@r applicative
(what the system is designed for) and a genetiecgpystem evolution) represented by the time afxike other points
of view. Figure 7 gives an example of cognitive nfap the Algorithm domain based on eleven pointsvigw
representing functional, structural and applicatigpects.

Reception
Generation & transmission Digital processing
Displays
Antenna & RF/IR
Ancillaries & Servitudes
Radar Object Wﬁﬂmﬁ & )
 Environnment
Modelling & Simulation
System Architecture
Algorithms

Figure 6: The ten knowledge domains of the Radgabb
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Waveform Analysis

p T 1nisms in fre
Probahifity-based mechanisms
Interferences suppression or reduction -
Statistics-based mechaniams

Ambiguities

- Optimisation
(=1 r

False alarm regulation

Localisation

Radar parameters management

Algorithms

Computational Support lo Processing

_ Computational Support to Regulation

Compulational Support to Control & Command

Figure 7: Example of cognitive map for the Algonittiomain

3.2 Theinvolved Knowledge actors

To be efficient in terms of innovation, the methadist come within the framework of the organisation,
coherency with the missions and the tasks of atyrathe company created a network calked T (Knowledge &
Technology) that includes individuals recognizedtlyy organisation in their domain. During the ekpentation, the
methodology was deployed within this network. Otlaetors were mobilized in order to discuss and dabdate
knowledge created during the experimentation (&g

* Peers, who have to react on technical prospectiatenml proposed by one of the Domain
representatives

« Field experts, who know how the technical objectrages in the customer site, whose role is to bring
the technical point of view of the customer

* Transverse technical strategy people, whose rote igll the technical policy of the organisatian i
terms of technic or technologic fields

e Strategy people, whose role is to bring elementaarketing and product policy

JI dm i | u

Experts Strategy
Digital pracessing
Architecture Domain representative
- Moderator
Algorithms

Figure 8: Involved Knowledge actors
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3.3 Processdescription

Figure 9 describes the preliminary step, consigtinpe inventory of inventive tracks related teeddnowledge
domain, projected onto a Knowledge map, whichésitiput of the creativity stimulation process.

Frmmmmm e s
Resources i Contributionto |
+Papers | ! be given: ;
« Reports i List of authors, :
* Patents i\ ofdocuments
« Thesis bbbl
« Technical proposals

Evaluation criteria
« Quantitative i
« Qualitative i
1
1
1

Contribution to

Definition of domains and of knowledge i be given: i
points of view | Stateof the art, |
| markets !

>I Cartography per domain

Map per
domain
T

Actors :
Research team
in concertation
with K & T
Manager

Figure 9: Preliminary Inventory

Creativity stimulation process is applied to thétgriKnowledge actors through three steps (figudg 1

e Stimulated Creativity individual session, the outpfiwhich is a prospective vision about one tecahi
domain

* Co-construction of a merged vision of all technidainains

- Diffusion of the merged vision towards the expedsnmunity and of the innovation method towards
Managing director and innovation directors
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Successive confrontation
Expert's resources 1. Peers
- Internal & external Moderator 2. Field Experts Respective knowledge
professional knowledge —_— . -
: « Express, clarify 3. Transverse Experts 1.  Technical
 Extra-professional - R 4 Strategy ’ ) -
knowledge « Justify, priorities 2. Field, Client
« Personal knowledge 3. Transverse Animation
4.  Company strategy
e

RS 4 Results E
Map per —l | ' Appropriation !

domain

) Stimulated Creativity

individual session

i ToTD,R&T E Actors:
Prospectivev ! network ' Community of
ision Co- lmmmmmmmmoee [ ! Experts
of 1 domain Construction |
Actor: Expert ! i -
representative of i Ve Prosp_ectwe
thedomain | [TTTTTTTTTTTTTTTooS Merged vision
Vision of
e domains Diffusion
i1 day seminar E
_ Innovation
Actors: fm oo Method
Community of E To MD o
Experts i & innovation -
! directors '

Actors: Transverse
Experts

Figure 10: Creativity process

4. Implementation of the method

Method was implemented during an experimentatidie@ddCAROS (Intellectual Corpus Analysis for Reasd
Openmindness Stimulation) conducted on a reducai ¢8 technical domains out of 10) on septembtobmr 2011.
This experiment represents the experimental pattie@fesearch project presently carried over byathtor as a PhD
candidate, while going on taking care of his techhradar expert activity within his company witha@ny link with
Knowledge management : there a full decoupling betwprofessional activity and research activityiated by the
author and carried over under his own respongibilihe author took benefit of his own technical exgexperience to
make the inventory, the organisation and the imegpion of the Intellectual corpus of his orgatia

4.1 Preliminary: Intellectual Corpusinventory

Preliminary work was dedicated to the inventory émdhe analysis of the past inventive tracks. dswarried
over by the author as completely and objectiveypassible. The individual recognised by the orgmion as the
expert of his domain was asked to give the iniiitl of the major contributors in his domain. Trackre collected
during individual interviews. The initial list of &jor contributors was complemented during the uiésvs by
successive co-optation.

Inventive tracks were then projected onto knowledgg, analysed and synthesised by the author. &gy,
this huge work was facilitated by the fact thatéluhor is himself a technical expert.

For three technical domains, preliminary work neitaged sixty-two interviews (duration comprisedviEen
half an hour and two hours and a half, for a tofalinety three hours).

Independently from the ICAROS experiment on crégtistimulation, the inventory of inventive actiyiof more
than sixty experts during the past three decadéeithree main fields of the company and its reedsynthesis leads
to a large amount of strategic material that omgyfew companies search for resources to build.

4.2 Stimulated Creativity individual sessions

Stimulated creativity individual sessions include tfollowing steps: presentation to the experthaf tracks
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projected in the Knowledge map, analysis of thekisaby the expert and statement of his prospedcisien for his
domain. Each half-day long session was recorded.

After a detailed analysis of the records, a synsheiseach session led to a prospective documedate by the
expert and including:

e The presentation of his domain as seen by th expert
e For each sub-domain described in the Knowledge (@aput ten per domain)):
0 The initial analysis of the tracks
0 The expert's comments on the initial analysis
0 The prospective vision suggested to the experhétirrent state of tracks
0 A synthesis made by the expert

These documents were validated by the expert.

4.3 Co-construction (one-day seminar)

The prospective elements are successively confiianteifferent groups, the technical peers, thénaal field
experts, the representatives of technical straseglyof the strategy of the organisation. This camtfition indicates the
transition between the individual creativity to thalective creativity. During this seminar was ebg&d the way a new
idea goes through a technical community, how itsepted or rejected. It's a collective co-constarctssued from the
critic and constructive reflexion of participantasied on their past and current knowledge. Thisrsemias located
outside the premises of the company, to facilitltachment from today functions and tasks of eparyicipant. This
phase also aimed at making the strategic alignroénthe result of the co-construction, by puttingegv R&T
prospective element in the perspective of the miiditand long-term strategy of the company.

One of the main observations made during the semiaa that the most active participants were thieeth
experts sollicitated for the individual sessioneythwere very implicated in convincing the othertggpants of the
interest of the creativity process. They made thest effort not only in supporting their prospeetvision of their own
domain but also in pointing out and discussinglithies between the domains, especially in the vigioiff the domain
borders and in merging the prospective visions. dther experts brought their own contribution tecdissions: the
main outcome was provided by the technical fielghezts, who discussed the opportunity of future uations
according to the point of vue of their customerd and-users. Contribution to strategic alignmerd nat given during
the seminar.

The seminar report includes, for each domain:

* The so-called focal points, i.e. the major R&T geobs that determine the future stakes
« For each focal point, action plans to implemenbaging to

0 Current situation and environment

o Future trends

5. Lessonslearned

Thanks to the experimentation that took place witthe company during the ICAROS seminar, several
theoritical hypotheses on knowledge based innonatiere validated:

e The path dependency hypothesis states that tharftémgical trajectories” followed by organisations
depend on the past technological trajectories.llémtial corpus includes basic tracks determining
numerous technological trajectories of the orgdineaFinding out and organising these tracks adlaw
reasonable extrapolation of the evolutions. Furtleee, the inventory of Intellectual corpus over
several ten years, the analysis of its tracks dmmir tprojection onto the Knowledge map of the
organisation provided a real comprehension andugsson of the past trajectories with respect to the
current R&T state of the art of the company

* The above-described tools are made for the repis®m of the Intellectual corpus and they wereduse
for the stimulation of creativity. The creativityqress is based on a chaotic-like emergence mesrhani
which will be applied on the current Intellectuakpus thanks to the representation tools. The ioreat
of numerous prospective elements from a reasonagsas of the several temporal sections of inventiv
trajectories shows the emergence (according tocHamtic process described in figure 4) of new
elements liable to increase the Intellectual capitthe company
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* The stimulation of the creativity is applied iniest step to every Knowledge actor, who are indiaidiy
or by combination carrying the technological trépees of the company. However, these trajectories
are not isolated but they do interact accordingaimplex schemes. These interactions can be dedcribe
by the cross-contribution of all Knowledge actoso, in a second step, regulate the new knowledge
created in the first step

« A reasoned contribution to technical prospectivatsgly can be carried over through a bottom-up
approach initiated and supported by one individzadting as a volunteer and based on the individual
and collective use of the inventive knowledge oEaperts’ college

« If, as a PhD candidate, the author chose for lpg®ment the entity for which he goes on workingas
expert in parallel with his research academic mtoj#'s mainly to take benefit from the confidence
existing between the experts (whose contributiorsdieitated for free) and him and to avoid asking
another extra expert to analyse, organise andpirgethe inventive tracks of the Intecllectual agp
However, this does limit the application field bétmethod, which identifies the inventive actiibyan
intellectual creation

To validate the last hypothesis, a strategic aligmnof the new knowledge created according to teativity
process is still to be performed to insure thevabee of the prospective outcome with respecteéctimpany strategy.

Expected benefits from experiment are depectejimd 11.

Expected benefits from
experiment

v A

Research Project K & T Network Entity Experts

« Training for experts

« Innovations

« Network training

 Progress action methodology
« Innovation reasoned strategy

« Theory demonstration
« Feasibility of application
to entity

* Network stimulation

» Support to Road maps

« Analysis of the state of the art
* Project of papers

» Network simulation experiment

« Vision change exercice

« Contribution to shared visions

« Stimulation of creatiivity

« Creation and share of new knowledge

Figure 11: Expected benefits from the experiment

6. Conclusion

Within the Knowledge based innovation approach stivaulation of creativity by knowledge was intraga and
discussed. The case study within the Thales compamyided the opportunity of implementing this apgech in an
operational way, while validating the theoriticaincepts in the framework of incremental innovation.

In theoritical terms, the experimentation demortsttdhat the creativity could be associated toethaution of
the Intellectual corpus, inventive part of Knowledgapital. Thanks to a cognitive stimulus build @rhistorical
representation of the Intellectual corpus, it's gibke to build a trigger of this evolution proce§sis process is
individually and collectively based on a group ofas involved in the prior determination of thisrgus and in its
strategic evolution with respect to the company.
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In industrials terms, the experimentation demonstrshe feasibility of the process. From this pg@rspectives
may be described as:

«  Appropriation by the company’s technical commumityhe merged prospective vision

e Sharing the experience with the community of inrimradirectors within the company Group

« Deploying the methodology of creativity stimulatiathin the company Group

< Building a data base of inventive intellectual ks all the technical domains of the organisation
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