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Abstract:

The value creation of research activities is ayftlédged mission at university. This article
examines the various issues arising from this requent and the nature of the organizational
mechanisms likely to be implemented to meet tlekcribes the NanoMem case — based on a
promising technology in the semi conductor sectiie, initial value creation project as well
as its risks and limitations. It then attests te tollaborative arrangement set up during
companion research in order to extend the persscfior enhancing this technology as
regards applications and markets. Our work dematestrthat this mechanism can be more
generally extended and that this type of collabeeaworkshop makes it possible : 1) to guide
the exploration of a concept both concerning ticériecal and value dimensions, 2) to better
manage this upstream phase in innovation projexts3a to identify the groups that must be
mobilized.

Keywords: exploration, exploratory project, collaborativeoject, upstream innovation pro-
ject phases.




Collectively exploring the potential of technologyderived

from university research: the NanoMem case

1. Introduction

The notably economic value creation of knowledgedpced by academic research has be-
come one of the missions at university. The objectissigned to entrepreneurial university
(Etzkowitz et al., 2000) and to academic entrepuestep (Grimaldi et al., 2011) is to con-
tribute economically at regional or national levelsd to generate revenues that can be
ploughed back into research.

Despite the political will and the facilities thiadve been put into place, innovation is still a
complex and uncertain activity; it is subject tonpahanges that are difficult to quantify and
failure is common. In fact, gone are the days wimerovation was considered a black-box
where the complex processes at play were unknowthodgh innovation is no longer a

“journey inherently uncontrollable” (Van de Venadt, 1999); the process still falls far short
of optimization. Whether the project is steerechimita university framework or not, not only

must the scientific dimension be considered (prodoomf knowledge) but also systemically

speaking, the technologies (means of productiatisskhe market (customers, means of dis-
tribution), the organization (project mode, parthgps) and the social and cultural context
(favorable or not) in which innovation evolves (#diet Rosenberg, 1986).

Our focus in this article is on situations wheneawmations are likely to come from inventions
inside a scientific laboratory. In the case in pothe process of successful implementation
and value creation continues to rely on 8seence push model which links up activities in
fundamental research, applied research, developmertuction followed by market placing.
This linear model is subject to criticism due ®lgngth and because the uncertainties or lack
of knowledge about market and consumer often jebpaithe success of the innovation. The
model is sometimes invalidated because it is nobommon that the technology precedes the
science, the latter thus not being a mere appbicaif the former. Apart from questions sur-
rounding the validity of research findings madesaié the confined universe of the laborato-
ry and the insufficient attention paid to the custos-value, certain organizational criticisms
are also leveled at research (moreover, not jiteanic), namely in the organization of R&D
activities and the use of project mode. Such gsitideads us to formulate new means to steer
innovations (Le Masson et al., 2010).



Based on a case study retracing the first stepsrtalen to enhance a property deriving from
nanotechnologies — NanoMem — developed in a Frentlersity, this article seeks to answer
the following question*What accompanying instrument is to be put in placeto heighten

the chances of success of a result derived from sssch?”

The aim of this article is threefold: 1) empiricad: describe a promising case of technology
derived from a university laboratory and reporttb@ mechanisms set up to assess the poten-
tial and increase the chances of successful vakagion; 2) theoretical: to question the theo-
retical settings which make it possible to set lu instrumentation of the managerial up-
stream phases of innovation, namely during expdoygpartnerships and 3) methodological:

to introduce a teaching-backed asymmetrical rebesgpproach.

The article is organized as follows. Firstly, wdlwliescribe NanoMem technology and nota-
bly the competition difficulties a start-up wouldcke when created to enhance its value. Sec-
ondly, we will introduce the conceived and implemeehcompanion research. In the third
place, we will appraise the theoretical and emairahallenges pertaining to the function of
economically enhancing the value of the acadensiolt® We will demonstrate the utility of
embedding it, as from the upstream phases, inatbleemechanisms that go beyond universi-
ty boundaries. Finally, we will explain why the ties collaborative workshop can be extended
to wide range of innovation situations where it cande the continuation of the investiga-

tions, the steering of projects and the identifaabf groups that must be mobilized.

2. From the discovery of a new physical property tdhe perspectives of

value creation

This section retraces the progress made from threenban opportunity for value creation is
identified to the moment the organizational projeatnvisaged. It illustrates the fact that the
success of a technology is not guaranteed justused&is promising. The conditions within
the environment and the competitive context mayadlst impair its development. The vision
of the project (initially the creation of a staguand the positions of the actors in the innova-

tion process must equally be considered.

2.1. The promising prospects in NanoMem technology

In 2005, a team of 5 physicians and chemists froRreanch university discovered a new
physical property in a nanomaterial.

This property was different from the principlegéd in the literature and a first patent was
filed, in 2007, to protect the invention. Previgydtom 2006, fundamental research work had



provided better insight into the mechanisms at wérkiew wave of studies led to a second
patent in 2009, with very noteworthy performancesng obtained by the new property
observed on a material deposited in a thin layethemanonometric scale. A third patent was
filed in 2012, and triggered the prospect of maatufiang a new type of semi conductor. This
technology features in the ITRS 2011: Internationdéchnology Roadmap for
Semiconductors. It could replace the most currentlgd technology which has drawbacks
and should shortly reach its limits of developm@&hRS, 2011).

The international roadmap has already identifiete&hnologies which include NanoMem
technology. On prolonging the comparative analg&isiture technologies, and their expected
properties, the ITRS deduces the applications fockwthey might be of use (examples: multi
core computing, cloud computing, mobile applicasiogtc.).

The question of value creation was keenly raised(0hl and the team of researchers em-
barked on the groundwork. They filed a researcheptavith the scientific objectives of pro-
ducing a demonstration platform and undoing twhinetogical locks.

2.2. A start-up project for the value creation of MunoMem technology

Despite there being many question marks and @ifalhe advantages of NanoMem

technology (Table 1) give the team of physiciangd eimemists good grounds for studying its
value creation. The project was strengthened byuthieersity incubator that proposed to

accompany it so as to better weigh up the busioppsrtunity provided by a start-up. The

incentives for this type of value creation are cd&xsble and perceived as dominant in the
depictions of the researchers, all the more as aymioject can also provide continuity to the

research team and enable the recruitment of arckseagineer.

Table 1. The strengths and weaknesses of NanoMench@ology in 2012.

Strengths Weaknesses
» A technology with distinctive and promising persipezs | « A degree of
and features (new type of properties). technological maturity
» Three patents registered. that is still insufficient
« International recognition due to its registratian the|  (points 2 to 6 on the 9
ITRS 2011. point TRL scalé) which

« Partners in value creation. excludes all short term

 Growing demand for semi conductors. value creation.

« A global market worth several billion ()0dollars. * The interest for this
technology by the
industrialists remains
unknown.

t Technology Readiness Level.



In order to obtain assistance in its reflection andompany its value creation activities in the
year 2012-2013 and further to the advice of theibator, in July 2012, the scientific team
requested the help of students among their traiomgses, in a Master 2 in Innovation and
Entrepreneurship. These students would accompamjgagprinitiators through an analysis
work related to the implementation of their inno@atproject. The requirement of the initia-
tor related more significantly to an evaluationtleé possibilities of NanoMem technology
value creation as well as a strategic analysissamérket study enabling a selection of condi-
tions. Two scenarios were envisaged from the autietcreation of a start-up (with what
business model?) and the value creation of a singlgstrial property (licensing for the pa-
tents?).

3. An asymmetrical university-backed research methidology

The authors embarked on this projeéet their student teaching and tutoring functions.nfro
the outset, the students were invited to perfortaligibility study of the entrepreneurial situ-
ation created by NanoMem and its initiators. Thra aias to clarify the assumptions implicit
in the reasoning, the pre-conditions and the reptasions so as to better model the problems
pertaining to the project. The approach descrilmethis section consists af posteriori ra-
tionalization of a work process conceived and imm@eted over a period of 10 months. Char-
acterized by the traits of companion researchqutaély receives the backing of theoretical

work on exploratiohand design activities (Hatchuel, 2001).

The approach which is going to be described wasnginally meant to be research work.
Initially, it was a study within a framework of geat teaching, a study given to a group of
students in Master 2. The feasibility study covgtiine creation of a start-up project, to create
the value in NanoMem technology, was in line wittiaties usually given to students com-
pleting specialized training in the dynamics ofamation and entrepreneurship. Thus, revers-
ing the usual procedure of “teaching supported dsearch”, this article describes research
supported by teaching.

The approach we chose could be qualified as corapaesearch (Bréchet et al., 2014). Over
the months, and with the active commitment of #searchers behind the students, the work

process was part of a companion research effoningiboth to help the initiators in the anal-

2 "Exploration concerns a poorly posed problem, aceptfor which there is no fulfillment and for
which available knowledge is very limited or isfidifilt to directly apply.” It is an "approach aingin
at investigating, scanning, experimenting and mapphe space potentially opened by such a con-
cept.” (Segrestin, 2006).



ysis and explorations of possibilities in the neakld, on the one hand, and in understanding
their achievements as well as the conception af theeire, on the other hand.

The data which enriched the research comprise pyial@ta provided by materials scientists
(data on new technology, research project apptindiles, etc.), scientific articles (Epicoco,
2013), studies or reports by consultants or prajess bodies in the semi conductor sector,

notes taken further to field exchanges and obsensbr reports from project reviews.

Given that action prompted entry into researchfitid represented the melting pot, throwing
up both new guestions and knowledge, accordingpmmeess of abduction (Reichertz, 2004,
Richardson and Kramer, 2006). The complexity arsfainility of the field emphasized the
need to commence exploratory work, notably on matized and even unimagined potentials.
Companion research aims to collectively develogistginsight into practices by confronting

diverse points of view.

The demand for a companion research approach fedldsee questions: what accompanying
positions should one privilege? What exploratorg design mechanisms should one imple-
ment? What actors must be mobilized? These qusstase the following problems: 1) i.e.,
the scope of relevant study between, on the ond,hhe initiator and their close scientific
and economic partners for the value credtiamd on the other hand, the globalized sector of
the semi conductor industry and 2) conditions fquipping oneself with collective, learning
and organizational capacities likely to be used mide array of scenarios. Before describing
the in-company activities and findings, it is wordtalling the theoretical debates and empir-
ical challenges pertaining to value creation oéaesh, the answers provided to date and their

limitations.

4. From the knowledge producing researcher to thergup creating its value
The value creation of research raises specificréteal issues. Recent literature beckons us
to consider it as a collective and interdisciplinaffort creating artifacts, techniques even so-
cial systems. As such, it is part and parcel ofdésign activities (Simon, 1969). Studies on
C-K theoryt (Hatchuel and Weil, 2002, 2008) paved the way fobfematizations comprising
innovative design. Although often devotedSmence-Based Products, these studies generally

3 The ground shifting did not allow the investigatiive other actors involved in the enhancement of
the NanoMem technology or likely to be so in thersterm, due to their power of initiative or fi-
nancial power.

4 The C-K theory will be briefly described in Sectid.2.



involve R&D activities less upstream than NanoMéma value creation project, the actions
that the actors generally come to consider arededron mechanisms both novel and com-
plying to needs. They are also driven by desirescamstrained by contexts. The responses to

these problems are increasingly made through ¢oléearrangements.

4.1. The incentives and disincentives in researcinteancement

Some of the objectives of the university involve thffusion and value building of research
results as well as the development of the innomadiad its technological transfer (Bozeman,
2000; Cummings and Teng, 2003; Macho-Stadler aneizR@astillo, 2010). These objectives
explain the creation, since the nineties, of Tettgioal Transfer Offices (TTO) intended to
facilitate the relationships with industry and twrt the exploratory activities of the research-
ers into marketable services or products (Debac&ack Veugelers, 2005; Hewitt-Dundas,
2012). The literature often notes their currentitatons and shortcomings (Cooke, 2004;
Anderson et al., 2007; Landry et al., 2010; Bruregadl., 2010). The entrepreneurial dimen-
sion of the new objective can actually be a soofcensions (conflicts between disciplines,
paradoxical demands) (Philpott et al., 2011). Whahore, various obstacles check the tech-
nological transfer. They can be related to diffi@d in financing development within the time
frame required to progress from research resulh#éoketable product. The obstacles can
equally be due to cultural differences and to poid of communication between university
professors and industrialists, conflicts surrougdime sharing of industrial property or differ-
ing stances on the financial spinoffs (Decter gt2607; Bruneel et al., 2010). Once these ob-
stacles are removed, there still remain variousofagwhat knowledge to use, if it can be pro-
tected, harnessing specific advantages, chardatesisthe institutional environment) (Con-
ceicdo et al., 2012; Lichtenthaler; 2011).

Still other parameters can weigh on the succedbeovalue creation. The transfer and en-
hancement of knowledge or technologies might beeitain cases, difficult or random in
others. By definition, expertise is immediately itadale. The approach is more complex for
fundamental research results with a lesser dedralonological maturity. Innovative albeit
validated technology can be disconnected from piateinses and promising market niches. In
addition, the novelty and performance of a techgwldoes not guarantee its commercial suc-

cess (Kline et Rosenberg, 1986).

A University will not enhance the same knowledgesrehit will privilege a contribution to
economic development, financial gains, scientifamding or social utility. Although the crea-

tion of a start-up by researchers is one of thet mosouraged forms of value creation (Cara-



yannis et al., 1998), it is not the only possilaieri. The procedures for value creation close to
traditional academic activities (publications, @s@ contracts) are already authentic vectors
of value creation (Dasgupta and David, 1994; Bray laee, 2000; Philpott et al., 2011). Val-
ue creation may have a marked entrepreneurial cteargpatents, spin-offs) or a partnership
dimension (collaborative research) (Landry et 2010; Grimaldi et al., 2011). In this case,
who must the participants in the value creation thee researchers themselves or a structure
dedicated to this end? In addition, although theversity is a large scale organization, the
teams are often the size of VSEs with all the exgslimitations. As a rule, they do not have,
in-house, management, administrative, legal s&tlts to enhance the research. Value creating
activity must be performed in addition to their alsactivities.

All these factors weigh upon the decision to enbasrccommercialize research work. To at-
tenuate or even remedy these limitations, it mayd®ful to endow the value creation with a

more collective dimension.

4.2. The collective exploration of the applicationsf results derived from research

Since the eighties, the innovation projects invagvpartnership relationships between organi-
zations have significantly developed for severaboms: the re-focusing of firms on their core
professions, causing a loss of internal specialisesgrowing complexity of the products and
the consequences on the resources to be mobiktedThe "interfirm” has taken pride of
place in the innovation and development of stra®begrestin, 2006). Numerous concepts —
co-design, co-development, and co-exploration ustithte this phenomenon in the product
design phase. The interest of the groups is, alier to learn together, to access a missing re-
source or share costs and risks to develop a nedupt (Barringer and Harrison, 2000). Par-
allel to the growth in partnerships, greater aitenhas been directed to the management of
the Fuzzy Front End process (Smith and Reinerts@98; Khurana and Rosenthal, 1997). At
this juncture, this means studying the relevanckthe viability of the concepts, leaving aside
any immediate commercial purpose and exploringntlagkets, the customers and potential
uses in order to ascertain the relevant targetat{&aand Lenfle, 2004). Faced with the diffi-
culties in simultaneously the technical possilaétand the use value of the innovation specif-
ic management principles need to be formulatedf(ee2004).

In the late nineties, the principles of innovatolkesign were developed as a response to the
significant changes which intensive and repeatedvation was causing the traditional or-
ganization of R&D activities and design (Hatchued aVeil, 2002, 2008; Le Masson et al.,

2010). The rationale behind cutting edge desigrediat organizing the exploration of possi-



bilities using available knowledge or creatingiithe event that it was lacking. The C-K theo-
ry, which is associated with it models the new gatien with a dual expansion: that of K

(Knowledge), at the root of the design, and thaf ¢Concepts), innovative propositions albe-
it unknown to current scientific knowledge. The GH€ory makes it possible to describe the
reasoning behind the conception and to specifyvéitiee of the concepts being explored. It
assumes that it is possible to design in a coettathanner unknown objects which will mani-

fest the truths that we desire (Hatchuel and V26€i03).

In the early 2000s, one could observe within thievidies of R&D, a convergence of "part-

nership movement” and that of “upstream return’hvgiestions relating to innovation (Heger
and Rohrbeck, 2011). Segrestin (2006) termed gadeatory partnerships” the groups meet-
ing within the project initiation: badly definedglrlem, serious technological uncertainties,
flawed or unusable knowledge, distance from finarkats, etc. The objective of these part-
nerships is to collectively investigate fields mhovatior? or conceptsto produce knowledge

S0 as to map out their potential and their useevafts the object of the cooperation is not
predefined, given that it is situated significantlystream of the projects within an uncertain
context, and because the area of possibilitielsuanknown, the management steering skills
become prone to failure. Devoid of predefined ta#tks division of work and delegation are
problems that hamper coordination. In additionntdging suitable actors, their interest in

collaborating and their shared motives are alsorlpatistinguished. The exploration thus

aims to equally devise the group that is to be &mnthen cement its interests. Although
Segrestin aptly demonstrated that exploratory pestmps were “the place for the germination
of future areas of action”, it is Gillier et al.QP0) who, inter alia, engineered steering instru-

ments suitable for collective exploration, notabith the approach named OPERA.

Gillier et al. (2010) used C-K theory to understahd dynamics of cooperation within ex-
ploratory partnerships and to model the collecthechanisms generating new objects. In or-
der to do so, they characterized each exploratariher actor by her/his C-K profile, i.e., by
her/his own areas of knowledge and skills likelyotoused in the process of cooperation (K)
and in relation to her/his own areas of purposproblem areas that she/he would wish to ad-
dress through the partnership (C). Comparing thé gartner profilesiia what they called a

5 An innovation field is an unfamiliar space whichstevalue potential but for which there is no cus-
tomer specifications (because there is no mark@taye which lacks the professional skills required
for achieving it (consequently, new knowledge habd created) (Le Masson et al., 2010). An ex-
ample of an innovation field, several years ago tlvasnobile internet.

6 Considered here in the understanding of the C-Krthénnovative proposition which will initiate a
design study (Hatchuel and Weil, 2002, 2008). EXanthe pen which “writes” in 3D.



Matching and Building process makes it possible to identify their comnrdarests or ob-

serve an opportunity for cooperation that had menbforeseen.

5. From the risk of the initial demand stalling to the NanoMem

collaborative workshop

The support of the NanoMem project has been stdgreate theoretical studies described in
the previous section and then enriched in viewoaf preoccupations: questioning the direc-
tions and initial choices, going back upstreamai@gtall identified risks, testing partnership

exploratory work to open up less risky fields ofawation, preparing the next stages of ex-
ploration as well as their partnership conditiddsyond the NanoMem case, the findings aim
to produce knowledge beneficial to activity, durthg collective accompanying of innovation

projects and from a theoretical perspective, tomete and enrich the instruments steering

the exploratory partnerships.

5.1. Creating a start-up to market NanoMem technolgy?

The first contact was made in mid October 2012 emabled the five researchers and students
from Master 2 to discuss the main questions whiehrésearchers were asking: What indus-
trial application(s) can be used for the technofolyhat can one do with the registered pa-

tents? What type of company should be set up? Whblaés does one position oneself on?

After a phase of immersion followed by document&search, the students drew up a strate-
gic note covering semi conductor and likely to miiche researchers about the value creating

scenarios concerning NanoMem technology. The nt@amd are as follows:

* For 20 years, there has been a market increagehinalogical breakthroughs, a reduction
in product life cycles along with much faster dstition.

e The semi conductor sector is henceforth dominatethtecomers South Korea and Tai-
wan.

* 4 leaders corner almost 90 % of market share.

« In the 2000’s, the sector reconfigured itself awtimree types of actor: 1) the "Fabless”
are small companies without production facilitieg bpecialized in the designing of elec
tronic circuits, they are profitable activities amihimally capital intensive; 2) using com-
puter software, EDAsHlectronic Design Automation companies), test and validate the
functional performances of chips before manufantuthem and 3) the “Foundries” (sili-
con foundry) specialized in the production of s@mmductors with a strategy of volume
due to the spiraling of R&D costs and productiostsdinked to the miniaturization of
components.

Investments amount to billions ®@f dollars and have led to a merging of actors witly a

few foundries now operating.

10



This short introduction highlights the gap betwées features of the sector, on the one hand,
I.e., the rapidity of change, the high barrieremtry, the merging of the actors, the capital in-
tensity, and, on the other hand, the limited medraction in a team of 5 university research-
ers. This doesn’'t mean shelving the NanoMem vataating project but it is better to begin
by prospecting other markets and applications,aisly less significant in volume but easily
accessible. And what might these be?

Kline et Rosenberg (1986) have shown that sucdessfaovation hinges on a process linking
technological and economic dimensions, to combureeat knowledge with the wants and
needs of future consumers so as to create an ieekimarket which no one is expecting. In
this case, how does one prepare a matching ofrghupply with an absence of market?
What is more, how does one identify and motivatrgneas to work collectively which, for the

time being, only has promise. In other words, h@a@done explore the new functionalities of
NanoMem technology, identify new value attributesl avhat exploratory partnership does

one set up to obtain this?

To address these questions, a team of lecturezanad®ers in management studies suggested
to the NanoMem project initiators that they taket ;| an inaugural platform aiming to test
the new practices to support innovative projectsoasating challenges in research, training
and collaboration with the regional socio-econoattors. This meant working on project ex-
ploratory problems situated upstream of the seetitteout a market defineek ante, without
validated technologies and requiring the simultaseexploration of technical potentials and
use values. The proposal by three management éesttgsearchers and a strategy consultant
to organize a collaborative workshop dedicatedhéovialue creation of NanoMem technology

was accepted by the researchers.

5.2. The inauguration of a platform of innovation wth the NanoMem collaborative
workshop

The aim of the collective workshop was to develppligations and uses other than the re-
placement of technology dominating the current riarks innovation processes can take
place in situations where producers and consumgpsral on each other’s knowledge and
skills, we focused on the interactions so as tordsh the uncertainty about the characteris-
tics of a product and those of the demand (Nahuwas ,e2012). As regards NanoMem, the dif-
ficulty is to pinpoint the new needs to meet thes peoperty of the nano material. As there is
no known experience among prospective users, gadimlead-users (von Hippel, 1986), the

representatives of the future users is impossitie. workshop organizers have therefore to

11



bring together actors heterogeneous in both statdgheir disciplinary knowledge in order to
imagine new uses for the technology collectiveld &ery much upstream. They decided to
partially place their trust in chance as regar@sniakeup of the workshop group. In order to
stimulate the production of new ideas, they wenentiog on the meeting both inevitable and
random of volunteers within a flexible set up reog neither contract nor obligation further
to the workshop Only a signature of confidentiality was required.

The decision to not just get experts together ntagecas a surprise but, in the early phases,
one source of success might be the interactiorngeleet a diversity of actors who form alli-
ances, galvanize their creative potential, sharié kaowledge and recognize the diversity of
their interests and expectancies (Nahuis et aL2R0Nhenever there is paucity in predictive
knowledge, recourse to a slower empiricism is irego&line and Rosenberg, 1986). As
Garel and Midler (1995) underlined, at the starthef projects one can do everything but one
knows nothing, and it is thus pointless to wargaaguickly. An absence of decision does not
cause any harm if it does not interrupt the expioyaprocess. All the same, the risk of devia-
tion would either come from not seizing opportwestior being overtaken by competitive
technologies.

The collaborative workshop was organized into tlstages: 1) introduction of the aims of the
workshop, 2) a brief presentation on the technoldgyshare a minimum amount of
knowledge on it and 3) the exploration of its ptiganIn the light of the stumbling blocks
mentioned in Section 5.1, the third stage consistdohding applications and uses other than
the replacement of currently dominant technology.

To explore this new applications-markets duo, tweative approaches were implemented.
Firstly, the words, the images and the ideas thatcbncept inspired among the participants
were pooled together in themes representing matkatenges on a mind map (Buzan and
Buzan, 1993) posted on a board. The game of disicgvihe mystery object made it possible
to discover the material properties by asking tlaemial researchers questions (is NanoMem
material durable? Colored?...). Non experts aneegplayed complementary roles: the for-
mer tending to distance themselves from the sultjeetatter to focus on the heart of the sub-
ject. The experts were recalling existing or taedetpplications, which Gillier and Piat

(2011) coined as "assumed identity”. The collabgeatvorkshop made it possible to decon-
struct in order to develop a new “technologicalniity” using properties overlooked or un-

" The free enrolment of interested and voluntaryigipents avoided the costs and the hazards both in
the prospection as well as the enrolment and nzalidin of a group.

12



suspected. Around 15 properties and ten or so mahedenges were updated. The construc-
tion of a segmentation matrix (Table 2) facilitated useful group discussions on properties —

market challenges duos. For confidentiality reasonky one duo is featured on the matrix.

Table 2. Partial properties — market challenges maix following collaborative

workshop.
Properties
Insulator / con- Durable Colored
ductor
Microelectronic Memories
Market Aeronautic
challenges
Neurology

As the collaborative workshop was only a half dagre was no means of turning the investi-
gations into an in depth knowledge of the promisings. On the other hand, the intermedi-
ary result, i.e., the properties-market challengasrix provides an appreciable tool to contin-
ue the work and the identifications of new actorsbbilize.

5.3. From the collaborative workshop to the exploreory and/or design partnerships

Given that the Region was the right level to inrtevdue to the proximity of the actors and
the systemic dimension provided by the intercorethuéss of economic, political, education-
al and social processes (Cooke et al., 1998; Steygnt2000; Vickers and North, 2000;
Asheim, 2007), it appears relevant that one usestéiritorial echelon for further explora-
tions. In the Region where the research was cordutte innovation development scheme is
structured around nine sectors upon which are edighe structures of research and value
creation of the university and the Chamber of Conemand Industry. By crossing these sec-
tors, for example, with the ten or so applicati@issmerging semi conductor technology,
identified by the ITRS (2011), a new matrix is obéal (Table 3).

If the participants in the workshop find a segmiiiat they consider to be promising, for ex-

ample, at the intersection of the “mobile applicas” column and the “Fishing, sea, sea
coast” line, it will subsequently be easier to bksh a new partnership or explore its potential
with geographically nearby actors who are likelyptissess knowledge of the markets in the
sector and have access into them. In principlesetipeofessionals know who uses their prod-
ucts and can identify their new needs. In the etteait there is no demand to which the ex-
plored field of innovation may be linked, thesefpssionals may act as intermediate consum-

ersa minima, and this will already help in the development ndbwledge.
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Table 3. Applications of emerging technologies —dgional industries matrix

Applications of emerging technologies (ITRS, 2011)

Regional
industries

Multicore
data pro-
cessing

Cloud com-
puting

Mobile
applications

Morphic
systems

Mechanics and mate-
rials

Materials, Molecules,
Chemistry

Data processing,
Mathematics

Energies, Process en
gineering

Sustainable Construg
tion, Civil enginee-
ring

Fishing, Sea, Sea
coast

Growing
segment?

Health care, Biotech-
nologies

Specialized plant
Agrifoodstuffs

Human and social
science

Experience has shown that in a short period likaladay and with an uncertain and tempo-
rary group, it is possible to engage in an exptoyaapproach which, by means of a field of
innovation, makes is possible to rapidly identifpgerties and/or new application as well as
finding market challenges. Apart from the prelinminanterest in the collaborative workshop,
the procedure developed for a particular case eageberally extended and enriched (Figure
1). It can even facilitate the ulterior work in e¢lerways: 1) by steering the next stage of the

explorations, 2) by adjusting the extreme natur¢hete explorations and 3) by identifying

the next groups to be mobilized (Heger and Rohrp2@k1; Nahuis et al., 2012).
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Figure 1. From field of innovation to formation of coherent future partnerships.
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If the distance between the properties and theiggijans likely to result from them proves
difficult to narrow down, an intermediary stage cédsng the “useful effect” can be benefi-
cially implemented (Figure 1). The “useful effectZarifian cited by Garel and Rosier, 2008)
are the effects that the transformations of a Kiglotential supply produce upon the activity
conditions of the recipieritsLikewise, if it is difficult to directly projecmarket challenges on

homogeneous customer/consumer segments, the precethy go through intermediary
stages. These update the use values in the fialthotation then the characterization of po-

8 As regards, the concept of "intermodality enerdgr,example, the relevance of a fuel cell might be
in supporting the displacement of objects withassl of electricity supply (incubators, organs con-
taining cool boxes, work in confined spaces...)réband Rosier, 2008).
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tential consumers prior to observing market knogéetlikely to be held locally by various
actors (Figure 1). With this gradual exploratidre path taken in the course of a collaborative
workshop highlights the areas that remain to barettand directs the next part of the project
and the configuration of the collective possilekti Diagrammatically, if one remains close to
the field of innovation or initial concept (top teff Figure 1), the exploratory partnership is
required. Inversely, if the past explorations heexeealed most of the potentials (bottom right
of the figure) one finds oneself in a situation ry@eching a conventional design activity. Sev-
eral “regimes” are then possible (Segrestin et28l02; Bonaccorsi, 2008). In the course of
this journey, three “innovation regimes” (Garel ddsier, 2008) can be used: 1) the regime
of reinforcing existing supplies to customers whoeeds are known, 2) the regime of renew-
ing supplies for present customers or those idedtds future consumers and 3) the explora-
tory regime of undetermined application potentaisl intended for unknown consumers. In
the first two regimes, the group can be a desigmeeship made up of domain experts and,
for the renewal regime, completed by potential siskr the exploratory regime it is better to
form a heterogeneous group of actors but doubylessre targeted and less precarious than
in the collaborative workshop described in Sectidh As the remaining explorations are bet-
ter targeted, it is slightly easier to make uplavant or promising partnership. One can even
imagine several partnerships with different funasioand/or innovation regimes being
launched in parallel or subsequently one by onguiéi 1).

To sum up, the collaborative workshop which wagetesot only makes it possible to initiate
an exploratory partnership but equally helps orzaitie subsequent work: 1) by directing the
progression of the dual expansion (technologicdl\aue), 2) by advocating a suitable inno-
vation system and 3) by guiding the nature of tagngrship required. As such, Figure 1, a
real map for use by the “explorers” is a real aidniarking the exploratory path by replying to

the usual questions in a Quintilian hexameter (\VWMb2t? Where?...).

6. Conclusion

This article has traced the background to concgigaimd testing a mechanism intended to col-
laboratively create value in NanoMem technologyiwider from nanomaterials. To our
knowledge, the companion research described iBriteestitution relating to an explanatory
partnership that concerns the value creation ofvbik achieved by a university research la-
boratory. By going beyond the initial brief (studgithe feasibility of creating a start-up), the

investigational approach has avoided a hasty jguomea path which would have come up
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against extremely serious economic and technolbglzstacles and then probably come to a
dead end. Our research procedure has taken cribss gantrary to custom, the research was
backed by teaching and was performed in paralie, dightly deferred, to the supervisory
activities of a student project. Taking libertieshadominant best practices during its journey,
the research abductively brought in an elemenhahce by mixing experts and non experts,
granting itself time and a slow commencement, atalitset of the upstream phase, in contra-

diction with current recommendations for speedipgachnological transfers.

Theoretically speaking, our work extended thosenmaleling innovation group processes by
organizing the exploration around a dual dimengProperties — Useful effects - Applica-

tions) / (Use values - Uses - Markets). The stgenstrument which we have described, the
collaborative workshop has a threefold purposedifBcting the progression of the dual ex-
pansion of the concept or field of innovation, g¢afying the regimes(s) of innovation suita-
ble for continuing the investigations and 3) guidihe establishment of the partnership(s) to

perform them.

This enlightening companion research is part ofrdsearch agenda of the innovation plat-
form inaugurated with NanoMem. The next step wélldbcomparative study between collabo-
rative workshop and exploratory partnership. A mdtus study of their similarities and dif-

ferences could cast light on their distinctive wamas. Beyond the longitudinal study of the
NanoMem case that we wish to continue in orderrésg the dynamics of the paths envis-
aged, we will test other cases and other partnesshiorder to ascertain the transportability
of our method, particularly in three areas: pulnd private clusters, university research la-

boratories and the supposedly innovation-lacking=SMnd VSEs.

This research has not been financially supported.
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