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ABSTRACT

Although the concept of exploration has been widedgd in management research since
James March’s seminal article, the literature omplamation remains rather fuzzy. The
guestion of exploration is dominated by the literaton ambidexterity but this research
actually says little about concretely managing esqibry innovation itself, although this
appears to be a central concern of most indudtrrab today. Based on a material (twenty
presentations made in a research seminar the autage organized in the last two years) and
a critical review of the literature, this paper ydes new theoretical and managerial insights
on the management of exploratory innovation. West fildentify three complementary
perspectives: 1. Managing knowledge for explorat@nOrganizing for exploration, and 3.
Creating new value spaces. Secondly, we recommewedsing the management of
exploratory innovation on the following two process identifying an exploratory field,

creating new opportunities via experimentation.
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Managing exploratory innovation

INTRODUCTION

From 2005 to 2009, we, the authors of this papeyamized a series of research
seminars on innovation management. During thisopewe welcomed more than 20 speakers
and 40 panel membérsEach researcher invited was asked to give an’shguesentation
based on a working paper or ongoing research riditisy new issues, both managerial and
theoretical, in the field of innovation managemedsd.ch presentation was followed by two
short comments from panel members and a discusstbrthe audience. We tried to cover a
wide spectrum of perspectives by mixing speakerigjires (from the US, Japan and Europe)
and by addressing various analysis levels: theviddal, the project, the firm and the
ecosystem. Seminar audiences comprised both seciahce researchers and company
practitioners. We therefore asked our speakeifuirate their talks with empirical examples
and to derive from their research some principled guidelines for the management of

innovation in terms of “actionable” knowledge.

After about 20 seminar sessions, our aim is toipea synthesis of the rich material
covered in the papers and discussions and an evewi the state of ongoing research on
innovation management — in other words, what hagdearned, and how does this material

contribute to a better understanding of currentassn the field of innovation management?

Although our sample cannot be considered repreteataf all research on innovation

management, it is clear that our speakers mostggmted some work related to innovation

! To respect the principle of anonymity of the aushofrthis paper, we will not provide more
information on this seminar at this stage.



that qualifies as exploratorin fact, the situations and issues at stake mastlylved either a

shift from a technological trajectory (or dominatgsign) to an emerging new one (Benner
and Tushman, 2002) or product innovations aimedre@dting new markets and sources of
value (He and Wong, 2004). These situations aenattferred to as “exploratory” rather than

“exploitative” innovation (Gupta, Smith and Shall@p06).

Indeed, although the concept of exploration hasbeglely used in management
research since James March’'s seminal article (M&at®B1), the literature on exploration
remains rather fuzzy, with a wide range of defons (Gupta et al., 2006). The question of
exploration is dominated by the literature on arektdrity, which focuses on organizational
structures that can support the coexistence ofoexpbn and exploitation activities, but this
research actually says little about how to contyeteanage exploratory innovation itself,
although this appears to be a central concern aft nmolustrial firms today. It thus seemed
that a synthesis of the material collected durirgggeminars might bring forth new theoretical

and managerial insights on the management of eaoligrinnovation.

In this paper, we first try to better characteez@loratory innovation’s dimensions. A
study of the 20 presentations discussed in ouniatian management seminars, and a review
of the literature, led us to identify three compéartary perspectives: 1. Managing knowledge
for exploration, 2. Organizing for exploration, aBdCreating new value spaces. Then, since
our speakers were asked to provide managerial iplesc based on various empirical
examples, our second concern is to organize tiésaiframework that could both synthesize
previous contributions and guide future research tb@ management of exploratory

innovation. We recommend focusing on the followittgee processes: identifying an



exploratory field, creating knowledge via experitaion, and articulating cognitive,

organizational and strategic dimensions througkimeiprocess.

1. CHARACTERIZING EXPLORATORY INNOVATION

In everyday language, exploration refers to a paldr process of searching with the
intent of discovering something that is unknownisTéommon view is based on a positivist
assumption that the reality — or a new territoris -already there, waiting to be discovered
(Garel and Rosier, 2008). However, linking explamatwith innovation involves another,
more constructivist view: in a sense, explorat®ulévoted not tdiscoveringbut tocreating
something new. Originally, exploration was assauatvith learning and qualifying the
pursuit and acquisition of new knowledge (March91)©@ James March does not define
“exploration” precisely, but rather associates tuacept with “things” covered by such terms

as search, variation, risk-taking, experimentatmay, flexibility, discovery and innovation.

Another research tradition addresses the questiobatancing exploration and
exploitation activities and elaborates upon theanizational structure adequate for allowing
these two types of activity to coexist. The dynarsmentific debate on the issue of
ambidexterity illustrates this shift toward orgaatipnal considerations in studying the tension
between exploration and exploitation. Lastly, reskean strategic management focuses on the
notion of value and the importance of identifyingwnsources of value and creating new
business models (Kim and Mauborgne, 2005; Christensl997; Chesbrough and

Rosenbloom, 2002).



In sum, the issue of exploration is related toghlsemplementary perspectives that we
develop in Part 1: managing knowledge for exploratiorganizing for exploration and

exploring new value spaces.

1.1 Managing knowledge for exploration

In general, exploration is described as a prochas ihvolves intended forms of
collective learning (Gupta, Smith and Shalley, 200®r some authors, what is at stake in
such collective learning is the building of theasdgic competences that must be acquired in
order to change a firm’s technological trajectongl address new markets (Danneels, 2002,
Benner and Tushman, 2003). “Strategic” or “corefhpetences generally refer to a strategic
management view of innovation where the unit oflysia is the firm. Based on analysis at
the innovation process level, other authors focushe type of knowledge that is involved in
exploration activities. For exampld, et al. (2008) propose characterizing exploration
according to the distance between the required ledge and the knowledge already
possessed by the firm, and develop a theoretiGahdwork with two dimensions to
characterize exploration activities: the first feea on the type of function of the value chain
concerned in the exploration activity (researcbhi®logical and product-market knowledge),
while the second is the “knowledge-distance domaiumich distinguishes exploration from
exploitation based on the distance between the kmwledge that a firm seeks and its
existing knowledge. For the latter, exploration Vdounvolve searching for distant knowledge
while exploitation would involve searching for ldéaowledge. Distance is qualified by three
variables: temporal distance, which involves theeresting and counterintuitive idea that
historical knowledge may be qualified as distant],aas such, nourish exploratory processes;

cognitive distance; and spatial distance. Althotiggy provide useful points of reference,



these variables do not tell us how to measure distances, and bring us back to a relatively
intuitive and contextual understanding of what dticknowledge is and what comprises

“distant” knowledge, considered specific to exptorg activities.

To a certain extent, the literature on exploratimay be related to research on
absorptive capacity (Cohen and Levinthal, 1990)ody of research in which a firm’'s
innovative capacity is positively related to itgaaity for seeking new external knowledge
and connecting it to existing knowledge. A firm’sising knowledge is thus crucial to its

ability to identify potentially valuable externahé&wledge and integrate it.

It appears that the criteria of “new” and “dist&mowledge” are of limited use in
understanding an exploratory process’s completyst, an exploratory process can start
with “existing” knowledge that was not used — imet words, “sleeping” knowledge. For
example, in the early 1980s Sony bought a tramrsietthnology patent from RCA, which did
not use it as it considered the sound quality iafeo that of its home equipment; Sony then
used the patent (piece of knowledge) to succegdhlinch a portable radio. What is at stake
is thus not the newness of the knowledge in itbatfthe way in which this knowledge is

connected to new product concepts with use value.

On the other hand, a firm can renew its competeacegek new knowledge without
producing exploratory innovation. This can be theecin strategic diversification where the
body of knowledge can be expanded without any eafpbdoy activity. Moreover, some
activities like new market studies and technologreaearch can bring new knowledge that
will support rather exploitative innovation. As edtby Gupta et al. (2006), even when an

organization is attempting to do nothing more thaplicate past actions, it accumulates



experience, albeit in an incremental manner; thefgrrto March (1991), who saysTHe
essence of exploitation is the refinement and sxarof existing competences, technologies
and paradigms... The essence of exploration is exgetation with new alternativésAs
suggested in this quotation, exploratory innovatan be assumed to differ from exploitative
innovation in two ways: it is always intentionahdit is based on experimentation, i.e. on a
purposefully designed process of knowledge prodocind validation (Hatchuel, Le Masson

and Weil, 2006).

Finally, the criteria for new market knowledge aswimpetences do not differentiate
between markets that are new ones for a firm, éraerging markets, and market that do not
yet exist at all. In the latter case, the knowletigbe acquired is of a different nature, because
it is inherently ambiguous and involves creatingpresentation of a potential future. It then
appears that what is at stake in exploration manage is not so much the newness of
knowledge in itself, but rather the fact that thisowledge is fragmented, ambiguous and
original. During one seminar session dedicatedh¢ohistory of electric-vehicle development,
Christophe Midler gave us the example of the veRicheating system, an issue that might
appear trivial and already well understood. Howgw@mbustion engines provide heat
naturally whereas electric cars do not. Thus désiggheating systems for electric cars raise
totally new problems, and new competences had tdeleloped that could be related to an

exploratory process.

1.2. Organizing for exploration

The organizational dimension is in some ways theanimage of the cognitive, as

one cannot be studied without the other (Hatchodl\Weil, 1995, Brown and Duguid, 1991,



Blackler, 1995). Indeed, knowledge acquisition egigrom exchanges organized between

actors or groups of actors, and collective actakes$ on a twofold dimension.

Research on the organization of relations betweanwvation actors may be broken
down into four currents in the literature: work ambidextrous organizations; work dealing
with the various ways of organizing exploration tparships; work dealing with the
coordination of actors according to product andustdy architectures; and work concerning

cooperative undertakings with stakeholders.

From an organizational standpoint, explorationifimovation was first broached in the
literature on ambidexterity, which stresses thedrfee coexistence between exploitation and
exploration in order to maintain a simultaneouseatr of incremental, radical and

architectural innovations. Three main models of mleterity were highlighted.

The first model, structural ambidexterity, presuggm the creation of differentiated
entities respectively in charge of the processesxpforation and exploitation (Tushman and
O'Rellly, 1997; Benner and Tushman, 2002). Thesetiypes of entity are coordinated at top
level management. The second model is network amtedty (McNamara and Baden-Fuller,
1999), in which exploration is conducted extern@&fysmall firms situated within a network
comprising larger, established firms; the resultho$é exploration is then integrated (through
capital interests, the acquisition of licences aadn) into the larger firms. Exploitation and
exploration are thus conducted by different but glementary firms. The third model is
contextual ambidexterity, which calls for individu@mployees to alternate between

exploration and exploitation activities, accordtoghe various situations that arise (Gibson &



Birkinshaw 2004). Context and the role of managdne@sure that the two types of activity

are supported by the organization.

However, this literature remains incomplete. Asiden the fundamental distinction
between structural and contextual ambidexteritienipossible intermediate organizational
arrangements (BenMahmoud-Jouini, Charue-Duboc &danle 2007) to be found in many
companies are not taken into account, for examsiiations where exploration and
exploitation are carried out in the same orgarorati units (R&D departments), but not by
the same individuals. In addition, the literatureambidexterity says little on how to manage
exploration processes concretely, regardless ofotiganizational structure adopted (Ben

Mahmoud-Jouini, Charue-Duboc, Lenfle & Midler, 2009

A second current in the literature deals with thern-firm partnerships brought to the
fore in the processes of exploratory innovationteing into an exploration partnership
suppose to agree to the triggering of a learnimggss in which the modalities of cooperation
and coordination, together with the sharing of sisiad benefits, will come to light as the
process advances (Segrestin, 2006). This is ndtagbatory, however, to the formalization of
contractual frameworks. But these contracts shguitvide flexibility. Thus, in a seminar
session, Christophe Midler presented the modelosincovation that developed between
Renault and Valeo wherein the objects and modsildfecooperation were invented gradually

during the course of the relationship.

Indeed, inter-firm partnerships are different depeg on whether the objective is to
explore new concepts and new knowledge or to dmawanplementary areas of expertise

concerning specifically defined topics (i.e. sadatioriented or exploitation-oriented). In the



first case, the goal is to work together on leagnpmojects that may lead to expansion and
divergence (Segrestin, 2005), while in the secas® ¢he goal is to converge upon solutions

to an identified problem by mobilizing appropriai®as of expertise.

A third current in the literature dwells upon malef collaborative innovation that do
not necessarily involve the formulation of stronigstor special arrangements and are
organized around collaborative platforms. Currewirkvon open innovation (Chesbrough,
2003) thus stresses models of collaborative innowathat are extended to partners with
which the firm maintains loose ties. In one semisassion, for example, Frank Piller
described experiments undertaken by such firms @gigda& and Innocentive that involved
building previously untried forms of cooperationthvuser communities. In another seminar
session, Valérie Chanal showed how crowdsourcinyices developed by new web

intermediary platforms are brought to fruition bgywf emerging user communities.

These collaborative innovation models are not &ehito bilateral relationships; they
may also require multilevel partnerships withinteex. The purpose is, on the one hand, to
articulate new application projects sponsored by @nmore firms and, on the other, to shape
sectoral reorganization. Eisenhardt and Santos52tbis stress that, in situations involving
the emergence of new markets (“nascent fields"),epneneurs operate in different arenas,

defining borders for each, but rely on allianced aoquisitions to mesh them together.

Regardless of whether they are bilateral or mukilethese forms of collaborative

innovation are made possible by and implementedrattechnical objects (Ackrich, 1993) or

platforms (Gawer, 2009).
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These platforms are shaped by product and indwstthitecture choices. In one
seminar session, Franck Aggeri showed that thelodgwent of new sustainable-transport
services using electric vehicles (Better Place)ased on prior stabilization of product and
industry architecture choices. To circumvent bgttdrarge constraints, the system’s inventor,
the Better Place company, concentrated its innonatiforts on the rapid battery-exchange
concept. Three independent architectural levelgodyct architecture (the vehicle-battery
interface), process architecture (the design ofebatexchange and recharge stations) and
industry architecture— were entirely redesigned. Interest in the issi@ew industry and
product architectures has been growing with theeldgment of innovations based on
distributed capabilities and multilevel cooperatitihe organization of which involves the
definition of a minimum system of rules (design pgates) concerning the division of labour,
value distribution and the division of surplus @aides et al., 2006). In one seminar session,
Paul David showed that design templates go beybadet economic dimensions and also
encompass the standardization of design langu&gegxample, open innovation plays a role
in the software-development field thanks to comntamguages (codes) and through objects

that shape exploratory approaches in design.

Finally, according to a fourth current in the lda&rre, exploratory processes are
conducive to the involvement of stakeholders poséd well downstream of the marketing
stage: this is one of the challenges of stakehahdebilization (Birkinshaw, Bessant and

Delbridge, 2007). As regards innovation in treattaefor chronic diseases, for instance,

2 “Industry architecture” refers to the organisatiof relationships within an industrial
ecosystem (Jacobides et al.,, 2006). In the castheofelectrically-powered vehicle, the
development of an industrial ecosystem was supgdiyestrong government incentives for
the rapid creation of a station infrastructure,agpropriate range of electric vehicles and a
renewable (“green”) energy supply system that wadedstimize the ecological dimension of
the service-products system thus designed (Aggbamquist and Pohl, 2009).
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innovative approaches involve a wide range of s$takkers, including patients, physicians,

healthcare personnel, healthcare systems and -sedality systems.

Through these various currents, it appears thadbeagon for innovation is associated
with the establishment of new relationships withifirm, since the old relationships are out
of step with those favoured by the organizatiomalcture, as well as outside the firm, since
the partners and partnership conditions differ fribrase usually found. In addition, these
exploratory processes help configure the ecosysterwhich the resulting innovations

develop.

1.3. Exploring new value spaces

The dynamics of exploration for innovation are eltéerized not only by the
accumulation of new knowledge and building of netationships, but also by the
identification of new opportunities for value crieator opportunities not satisfied by existing
products. The link between value opportunity angbl@ation is less systematic in the
literature than for the preceding dimensions; néndess, we consider that it needs to be
stressed. First, ever since the publication of 8geter's work, innovation has been
associated with value creation for firms, and vaualysis of innovation’s contributions has
become commonplace. Traditional approaches invawalyzing customer needs and
comparing them side-by-side with innovation’s cimttions and how the latter meet
customer needs in order to specify and assessamation’s value to customers (Achilladelis
et al., 1971; Meyers and Marquis, 1969). Eppingevierk, which takes this approach,

underscores the importance of comprehending ufisdtiseeds and the value of products

12



already on the market, and situates this analyisiseomarket, customers and their needs in

the upstream stages of the innovation process.

A second component in the analysis of innovatiom&ue refers back to the
organization of product-prototype user panel tastged primarily at confirming the value of

products according to predefined criteria and weitpard to predetermined target clients.

In the case of exploration, these approaches hane limitations that should be
stressed and which highlight the specific naturghafse value opportunities and call for

specific approaches.

The identification of value on the basis of exigtiproducts rarely pinpoints radically
new value opportunities. Furthermore, dimensionsntified on the basis of positions
acquired by a firm do not necessarily correspond/alues that the new technologies or
applications on which the exploration focuses migftier customers. Thus, in the case of
radical innovation, T. Allen (1984) criticizes appches based on customer needs, since users
often fail to imagine the uses to which such arowation might be put. R. Burgelman (1991)
places the accent on the coupling processes inddbetween market needs and technical

possibilities, as opposed to sequential approaches.

A second line of criticism has to do with identifgi customer target groups; indeed,
customer segmentation can be profoundly disrupyeeiploratory innovation. This aspect is
stressed by C. Christensen (1997), who shows #hr&din disruptive innovations have had a
chance to develop by targeting an emerging low-eradket or by redefining segments

according to new criteria associated with new usesone seminar session, Gilles Garel

13



suggested that value potential ought to be explorbide customers and demand are still
lacking; special approaches need to be built ifh stases. The emergence of new customer
segments and user communities is also very sigmifih the construction of symbolic value
associated with innovation. This dimension was fhbuout by marketing research
concerning value as perceived by the customer, lwhiesses that expectations cannot be
reduced to a quest for new functionalities. Indessl,Davide Ravasi pointed out in one
seminar session, “Consumers construct their pekrsand social identities through the
purchase of new products. The symbolic value oflétker derives from the possibility of
using them as identity markers.” In fact, symbetdue is built through their adoption by user

communities and the process by which a set of mgans ascribed to an object.

A final perspective on the exploration-of-valueuissnvolves the idea that one cannot
speak of value without inscribing the use of a m@tbgy in a business model, since the
technology has no value in and of its@fhesbrough and Rosenbloom 2002). Chesbrough’s
view on business models relies on a distinctiomvbeh value creation and value captuwe: “
business model defines a series of activitieswhiaield a new product or service in such a
way that there is net value created throughout\thgous activities. Secondly, it captures
value from a portion of those activities for therfideveloping the mode(Chesbrough et al,
2006). Management literature provides many exampledirms that have developed a
capacity to modify an industry’s traditional buseemodels such as low-cost airlines, lkea
and Apple’s iTunes and iPhone, whose business maalel based on the creation of an
ecosystem to sustain an innovation (lansiti andidre\2004). This is related to with what
some authors call “changing the rules of the ganfdamel and Prahalad, 1994,
Brandenburger and Nalebuff, 1996), a capacity lthatbeen termed “value innovation” (Kim

and Mauborgne, 2005) or business-model innovat@ames and Berniker, 2008). This

14



business-model innovation perspective means thiabmly can value creation be modified,
but also value capture. The positioning of a firnthm its value network may also be
impacted by innovation, and new entrants may appkearWeb 2.0 revolution, for example,
gave birth to a range of new business models (Sh2@®8). More generally, all types of
product and service innovation that can somehowidngzed (information, music, books and
movies) may lead to renewed value chains and thelalement of new approaches, like “long

tail” strategied (Anderson, 2006).

2. MANAGEMENT PRINCIPLES FOR OVERSEEING EXPLORATION

Our concern here is to organize management pregipito a framework that might
synthesize previous work and guide future reseamchthe management of exploratory
innovation. From the seminar contributions, we hadentified two phases that are
recursively linked: the first involves defining axploratory field; generally speaking, an
exploratory process starts with either a key issu@ solution concept that delineates an
exploratory field; the second involves creating stmimg new by engaging in an
experimentation process. For each phase, we vallige some management principles on the

three dimensions — knowledge, organization, andevalpresented above.

2.1.  Defining exploratory fields

Starting with a problem or concept

®C. Anderson describes “long tail” strategies agwa business model that shifts from mass
markets of standardized products to a mass of rpebéucts that were once unprofitable to
market.

15



When considering exploration management, it is irtgoa to define exploratory field.
In fact, case studies presented during our semih@tslight the fact that exploration is
delineated by a concept or field defined from taetsfuel-cell uses in the case of Air Liquide
and cookware for casual meals among friends ircéise of Tefal. To illustrate this section,
we will draw on a case presented in the inset betowvhich we will refer throughout our
analysis of how to manage exploratory fields.

Delineating an exploration field: the case of Dotwau

A top-ranked automakers’ equipment supplier, Domfautreated an entity
the PWT innovation field — responsible for propgsiradically new innovation
products designed to improve power-train efficiency

It is not surprising that the power train was idiged as an area in which
innovation is needed, in view of the objectives asgd on automakers concerning
automotive carbon-dioxide emissions. Even so, & much more delicate matter|to

determine the components that should be includethim field: should they b

D

limited to engine components, or should they enasspthe entire power
transmission line, including the wheels? To linffods to the engine would reduge
the exploratory field to a subset on which the $eppunder study has npo
differentiating competences; on the other handadeaing the scope to include the
wheels could lead to the consideration of an exttgnheterogeneous set pf

innovations, requiring the development of knowledigevery different directions

O

and thus raising capitalization problems. As altethie exploration team’s first jo
was to agree on the specific scope designatedeébgidtonym PWT (power train). [t
was decided to include accessories directly dribgrthe engine, particularly the

alternator-starter, cooling system, drive systemmbdcharger, air-intake systems,

* The real name of the company has been modified
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and the engine and its computer-controlled managemsgstem. The scope thus
covers components on which the firm has differ¢imigacompetences, as well as
other components that are either geographicallyecty functionally related.

This scope is much broader than existing produnesli(i.e. the alternator

cooling system and other comfort-related accessofgx the most part), meaning

that innovations involving components other thansthmarketed by the firm may

be considered, such as electric turbochargers, ebaample, or architectura

innovations, such as optimal accessory coupling,wafl as completely nev

=

solutions that do not follow pre-existing divisiobstween product lines, such jas

braking energy-recovery systems.

This definition of an exploratory field’s scope pupposes a process of reflection
involving the functionalities and main sources efwwvalue to which customers are sensitive,
and the identification of those components, sulesystand products that might provide these
new functionalities along with their related teclogies. This prospective analysis is
combined with a strategic analysis, since the gedaio make choices that take a firm’s

competences into account as well as those of catonseas regards these new objects.

An exploratory field to generate exploratory projects

The exploratory field embraces a varied set of @gtion and innovation projects
targeting various markets and relying on diffetteighnical components. Although delineated,
the field allows room for heterogeneity and divergge with regard to the areas of innovation
considered and pre-developed. Indeed, among theugaexploratory projects, a significant
number will not result in end products due to tmeartainty inherent in exploration. This

divergence is thus both essential and in need ofugement.
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In the case of Tefal, the development of a new pbd a waffle maker — and its
commercial success led the firm to identify valueation opportunities relating to products
intended for casual entertaining and meals amoiegds. The firm’s formulation of this
“casual dining product” concept led to the explamatof a much wider range of products (i.e.
raclette grills, fondue machines, crépe griddied sm on) that share the same concept of a

meal that does not require much cooking and to livbiee can invite friends.

I mpact on the organization

One characteristic of this exploratory field istthtatranscends existing product-line
structures: it can focus on either a technology thght impact the firm’s various product
families, or a set of components that might be mégared, or a value axis that might lead to

solutions that do not fit within established prodiiice boundaries.

The consideration and development of innovativetswis relies on a certain level of
existing knowledge within a firm, which is oftersttibuted over various entities. Exploration
does not start from a blank page. Hatchuel et(2006) note thatradically new products
were designed using, in large part, well-establslmmmpetences’They also lead to the
development of new knowledge, which sometimes |l¢adsew partnerships created for the
purposeKnowledge developed on an exploratory project dao be reused in other projects.

Such repeated cross-learning interactions leadatwage them in “innovation lineages”.

An example of the coupling of two knowledge fields

In Domauto’s case, for example, exploration intoedectric-turbocharger technical

solution led to a first exploratory project invalg new partnerships, the reliance on the
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competences of a company division dealing withtalsd systems, and the development of
special competences to deal with this type of smiutThis first approach did not result in an
end product that would satisfy customers. Anotlx@taratory project concerned solutions for
the recovery of braking energy. A solution thatyided real fuel-consumption savings was

finally achieved by combining these two new fietdsompetence.

Managing a portfolio of exploratory projects

Managing this exploratory field presupposes thatwa of a portfolio of exploratory
projects, which makes it possible to combine knog&ein different key areas to arrive at a
product offering in a new field. The various prdgewithin the portfolio must be analyzed in
view of the new knowledge they will make it possibb develop. The dynamics of the project
portfolio take into account the knowledge consgituand its reutilization in new projects,
particularly where initial exploration failed torse at a product, in order to promote
accumulation. The goal is to build a tool capalfleepresenting and tracing this exploration

path (i.e. the projects chosen as well as the kedgé acquired or made available for reuse).

In Domauto’s case for example, a certain numbethefnes were defined for the

powertrain exploratory field:

- Reduction of accessories’ fuel consumption (e.gouph the drive system, by

optimizing their operation, through centralizatemd by disengaging the accessory).

- The air injection and supply system.

- Recovery and temporary storage of energy.
Several projects underway on each of these themesleveloping different technological
approaches in order to pinpoint their contributi@msl limitations, and a balance between

these various themes is achieved via managemeiné @iroject portfolio.
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Capitalizing on knowledge

Another aspect of management concerns the “plateCapitalization. The newly
derived competences are embodied by various adtoosger to capitalize on this knowledge,
these actors must be identified and redeployed foora exploratory project to the next
(Lenfle and Midler 2009). Two types of organizatbulesign can be distinguished: the first
involves capitalization within an entity dedicatedexploration, while the second involves the
accumulation of expertise in a business line witbhoomitant management of the
development and reuse of this competence, parnigula consolidation stages, by the

exploratory-field manager.

All'in all, exploratory fields are defined by antial analysis of opportunities in terms
of value and technology. Based on this first deltioan of the field, exploratory projects are
generated (development of initial prototypes, c¢osatof additional competences and
formation of partnerships to develop an innovasedution). Bringing them to a successful
conclusion involves building special organizatidhat cut across established organizational
boundaries. Once this initial structuring phaseampleted, managing an exploratory field
involves repeatedly readjusting the explorationgmb portfolio in order both to take into
account new opportunities identified as obstactekta capitalize on the knowledge created

among projects along the way.

2.2.  Creating knowledge via experimentation

The second aspect of managing exploratory innowatiovolves conducting

experiments. In the literature, however, the teexperimentation” refers to the development
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of new products at stages of validation that otbtwughout the design process and lead to a
marketed product. In the case of exploratory intiomaon the other hand, experiments allow
us to identify and build new, varied opportunitiegsed on interactions with the partners
and/or potential users they create. We will use sitoations to illustrate this role of
exploratory experimentation: one involves identifyisolution concepts and value, based on
experiments with potential users of a radically neshnology that is made available to them
in prototypes that can be manipulated, while thleeotentails experimenting with new
relationships involving partners with whom the firlhad little connection up until then.
Experimentation then involves either these new pushof cooperation, made possible by
collaborative tools, or the joint development ofotptypes for innovative solutions. It
therefore makes it possible to define each padg@pe of action and to alter cooperation

methods.

Experimentation in traditional development processes

In traditional work on NPD and prototyping, expeeimtation phases involving future
users are validation “cut-offs” in a funnel devetognt process (Ulrich and Eppinger, 2004;
Clark and Wheelwright, 1992); we will call this g/pf experimentationekperimentation
for evaluation / validation. Prototypes and experiments are used to validateiqusy
developed or co-developed solutions and functi@xgerimentation thus involves “actual
size” testing under conditions that represent aipusly imagined situation. The aim is to
protect against the risk of late discoveries thatid result in costly changes. Knowledge of
the customer is used to model relationships betweeduct attributes (or those of a range of
products) and their market value. The purpose oh sxperimentation is to minimize risk
(decrease design costs and reduce market uncgytamaximize value (protect the value

attributes or preserve spaces for improving valueaitargeted manner) and accelerate
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development processes (Thomke, 1998). This apprbashbeen developed in particular
through the marketing of new-product developmertjctv imposes a traditional idea of
market research (Hauser, Tellis and Griffin, 2006)ereby one begins by understanding

customers’ needs through the use of prototypesrerdcommits to a project.

Experimentation for exploration

In exploratory situations, experimentation has aader aim than that of merely
validating preconceived functions and solutionse Tdm is not to validate a pre-written
development scenario by testing it, but to genesateral tracks of exploration by identifying
solution concepts, value objectives and the knogéethat will need to be developed. In this
case, it is difficult to interact with potentialars without reference to existing applications
and uses when designers have only incomplete kagelef their technologies’ performance.
In what we callexperimentation for exploration, the desired objective is not the proper
targeting of a product or technology (even an imtiwe one) or the roll-out of a family of
products, but rather the addition of more varietytte fields explored and the proposal of
original and even unexpected fields by incorporatralue criteria and robust functionality.
From this perspective, the process of involving tmeovation’s end users does not seek
representativeness in relation to the market. Vihaven surprising at times is the fact that

the users chosen are neither particularly reprateatnor competent.

When market research cannot provide usable infeomatbout future users and usage,
the creation of experimentation processes is atisnluSome authors even suggest that a

direct market launch without research is more i’ and recommend putting out large

® The Promise of In-market Innovatiolexander Kandybin, Surbhee Grover aNami
Soejima; strategy+business, 23 June€009. _http://www.strategy-business.com/li/
leadingideas/li00127.
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volumes of new products and letting the marketplac®t focus groups — separate winners
from losers. They also assert that their produghdha strategy, which they call in-market
innovation, is potentially more effective and lessstly than traditional market-research

approaches, and “often provides a quicker patmbaeced revenue.”

Experimenting to learn about value

It might be said that the aim of value explorati®to transform the activity conditions
of users in order to “produce useful new effectstihese users” (Gadrey and Zarifian, 2002).
By “useful effects,” we mean the effects of an watve product’s transformations on the
activity conditions of users. Here, experimentatiiovolves various usage situations that are
prototyped. Formulating these useful effects andrigafuture users evaluate them involves a
change in perspective (Garel and Rosier, 2008js ot so much about suggesting new
“turnkey” uses (i.e. validating the designer's hijpeses) as it is about demonstrating a
potential to transform activities (i.e. to enhamreextend the designers’ knowledge). In the
case of the fuel cell, for example, an exploratdrthe benefits offered by this technology
leads us to contemplate a large number of markets rhight leverage various properties

(emergency response, filmmaking, managing largensénts and so on).

Identifying useful effects: the case of Axane’slfcell exploration

Axane’s first fuel-cell prototypes had little powand were essentially non-
polluting generators powered by bottles of gasdguksogen. The first professional
generator-users surveyed included firefighters aodstruction workers (Rosier,
2007). At first, they viewed the new generator ométative to their normal
activities, considering it more fragile and seenmnecessity (no “need” according

to market research) for a non-polluting generatdéorksites were outdoors most of
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the time, and users felt that it was more importanteduce generator noise levels
than to make them non-polluting. During the couwsexperimentation, howevey,
two main useful effects were noted:

1) The fuel cell made it possible to work withoigkr of asphyxiation i

D
(2]

confined spaces (tunnels, caves, grottoes andramhbuildings), where long cabl
that restricted workers’ movements were previousbeded; the new generator

could therefore be seen as a way of increasing lityoend making it possible t

|=)

work in places that until then had been very resue.

2) The generator was also perceived as a sourtetefmodal” energy, i.e
an energy source capable of supporting mixed &etsvinvolving outside areas and
confined spaces; for example, certain equipmeret illicubators and ice chests for
organ transport must have continuous electrical ggowegardless of the
environments through which they pass. The generagponsible for powering this
critical equipment could therefore be a dedicataetermodal energy source for
ambulance transportation, outdoor transport, hakpdrridor waits and more.

In other words, the Axane team offered fresh paaéfdr activities in places

where firefighters and construction workers hadniliéfely wrapped up a problem

by its nature unsolvable, by using establishedrteldyies.

Giving potential users prototypes that can be mdatpd allows for the emergence of
values associated with innovative solutions based mdically new technology, which could

not have been identified via traditional marketprgcesses.

Experimenting to create new relationships
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An organization that explores by experimenting witate or mobilize a network that
prompts it to build new and unlikely relationshigsxperimentation makes it possible to
identify possible partners and to adapt relevarthods of cooperation. In the case of Axane,
for example, a new relationship based on experiatiem was formed with another exploring
company, Airstar (see insert).

Experimentation involving new relationships: theeaf Airstar-Axane collaboration

Axane approached a company that was geographidakg, Airstar, which
had been developing lighting balloons since the-18€0s. Together, Axane and
Airstar were able to offer services that combineeél-cell energy and balloon
lighting systems. The first prospecting effortghe events sector led Airstar’'s teams
to the film sector, where, it turned out, camerarfiening outdoor shoots greatly
appreciated the shadow-free natural light qualityjgrted from the balloons, but
producers were reluctant due to the high price h&f $ervice. It was through
experimentation that Airstar was able to convinlgent. The Airstar teams who
monitored shoots featuring car chases highlightedfact that these chases needed
extraordinary equipment in order to be filmed: potpr scaffoldings, helicopters,
etc. One of the advantages that the lighting baomuld offer on mobile sets was
the elimination of the numerous projector scaffofi by replacing the cost of
installation and equipment with the use of a fewldoas. The concept df
“infrastructure-free lighting” was born. It was ted in an experiment that allowed
Airstar to convince the producers and led the comipto form a business
relationship in the film sector, which was a totalew market. By working together
with Airstar, Axane was able to explore the quaettdr of fuel cells for film shoots

and combine its product with that of Airstar.
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This type of experimentation and fresh collaboratiake it possible to explore the
elements of a system into which the innovative netbgy is integrated and to offer it to the

end user as a complete solution.

More open approaches aimed at identifying new pastrand allowing them to
contribute to the innovation’s development have #lscome apparent. Thus, the possibilities
offered by the development of open-source platfonpngvide a means of increasing
opportunities among a multitude of communitiesxohange and produce knowledge. Frank
Piller, who focuses on new models of open collatbiegannovation, has studied various types
of platforms that allow new forms of network expeentation (see insert)Piller and

Walcher, 2006).

Experimentation of patterns of collaboration: “ogearch” and “open call”

Open search refers to an experimentation mechawisene there are just|a

few presumptions about where to find a concreteiteml and how it might be

1%

composed, and where is no direct interaction betweanufacturers and external
actors. InnovationMachine, based on an “open séaveb platform, is an example
of this type of service provider: a website whesers (companies) can configure a
production system online and build virtual protagsuited to their product.
Open call refers to a mechanism wherein a playemgany or individual
can post a challenge to an undefined group of ¢éxp@otential “solvers” select
themselves and solve the problem independentlyach ether. Innocentive, based
on an “open call” web platform, is an example atttype of service provider: a
website where companies can post open questionstworks of researchers. For

researchers, the high cash rewards associated@hting each question are a strgng
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incentive for high-level research teams to parét@pin such expert networks. Hor
companies, access to an international network pintuich experts allows them to
solve problems for which their research and devalam teams have not identified a

solution.

The aim is experimenting with new collaborative hoels with various partners. This
type of collaborative tool also paves the way farenactive involvement in exploration on
the part of such stakeholders as lead users otdimess”. At times, entire communities can

be involved in the exploration process.

In exploratory situations, experimentation has bevaaims than merely validating
preconceived functions and solutions; it also seeksreate new areas of knowledge

concerning technology, value and relationships.

CONCLUSION

Our paper investigates the issue of exploratoryowvation, an issue of particular
interest for managers and scholars. We have prdwagguments involving issues on which,
according to our view, the literature falls shororder to provide a clear understanding of the
processes at stake and derive from them manageréhtheoretical recommendations. We
have defined three levels that must be “managedhiexploratory process: a cognitive level
(managing knowledge), an organizational level (nigag to explore, both inside and outside
the firm) and a strategic level (creating new vadpaces). In concrete terms, managing an
exploratory process means defining an exploratgeld fand leading various experiments

within this field, closely linking market knowledgad technological knowledge.
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This approach leads us, in our view, to go beyoslghte on adequate organizational
structures and the type of ambidexterity requi@entanage exploration. Another important
issue involves, in a given organizational contexd avith a certain body of knowledge, how
exploratory activities — conducted through purpobgfdesigned experimentation — can both
regenerate knowledge and organization relationships eventually create new strategic
options for future business mod8lé the above examples, we have shown that — from
concept phase to management of a exploratory-fgrpmtfolio — technology and value are
mutually built through the process of experimewtatiWe might then consider a major output
of an exploratory process to be the generationtm@ftegyic options or plausible business
models for undertaking a new activity. Such a vgvens up promising directions for future
research. In particular, as long as an explorgtoogess’s output is better defined, it becomes
meaningful to speak of the process’s performanocsv han we assess the quality of the
strategic options generated? What would the caitieel for evaluating the various options for
supporting strategic decision-making processesWhat extent are these criteria contingent

upon a firm’s overall strategy?

This article also opens up a pragmatic view of tjuestion of exploration. The
literature presents and discusses very few conpreéteiples of action in terms of exploration.
The primary aim of our paper is to contribute toegearch agenda that might develop a
practical view of exploration, i.e. exploration ‘the process of creating itself." The questions
are known: What is the reasoning behind the fortrarieof concepts? What is the underlying

knowledge? Who are the players? How do they orgathieir relationships? How can the

® In other words, this is what Chesbrough and Rdsenb (2002) call “business-model
prototyping,” i.e. the process of building new knketween an emerging technology and its
potential economic value on the market.
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value of what is explored be defined? What are é¢wploratory fields? How should
experimentation be conducted, and what resultsaareed for (in terms of knowledge,
organization and value)? What strategic optionsudtienately created? And where are the
obstacles to implementation at each step (defmibiothe field, experimentation and strategic
options)? All these questions suggest that thisares is only a first step in a larger research

program on managing exploratory innovation that tmuse developed further.
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