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The paper is concerned with the process of SMEs' insertion into innovation projects within regional clusters. The objective is to contribute to a better understanding of this process by examiningtheunderlyingmechanismsofterritorialinnovationdynamics.Aparticularattentionis given to the interplay between the features of territorial dynamics of innovation identified, and SMEs'capacitytoparticipatetocollaborativeinnovationprojects. In this perspective, the article analyse the front-end process of territorial inter-organizational innovation, i.e. the early stage during which partners negotiate and establish collaborative innovationprojects.Ratherthaninvestigatinghowclustersfacilitatetheaccesstonewresources and knowledge, the crucial question here is how clusters allow the combination of different componentofknowledgeamongheterogeneousactors. First, our findings reveal the key underlying role of architectural knowledge in local innovation processes. Second, they suggest that the nature of architectural knowledge inside the cluster influences the capacity and the motivation of SMEs to participate to local innovation projects. These findings contribute to theory by developing a grounded model of territorial dynamics of innovationandofSMEsintegrationintolocalisedinnovationprojects.

INTRODUCTION

A significant amount of studies has been developed on geographical clusters during the last twenty years. In these studies researchers emphasise the positive effects of clusters on the competitivenessofthe"participating"firms.Theliteraturelinksclusterstocompetitiveness,with a specific attention to innovation. In the knowledge-based-economy context, competitiveness is considered as resulting from innovation rather than from the ability to reduce transaction costs (Waxell and Malmberg, 2007). However, as the innovation process requires collaboration and socialexchangebetweenactors,thelevelofanalysisbecomesmorerelevantwhenfocusingthe attention on localised networks of firms, or geographical clusters. Evidence is particularly given concerningsmall-and-medium-sizedenterprises(SMEs)suggestingthatclusteringhelpthemraise theircompetitiveness (CamagniandCapello,2000;KeebleandWilkinson,2000). ThestudiesonSMEs'innovationhighlightthatSMEsaregenerallyfacinglimitedresourcestoget involvedintoinnovationprojects.Inthiscontext,cooperationisconsideredasameantocomplete SME's internal learning and innovation processes. Cooperation also represent fors SMEs a significant way to find new market opportunities and update their knowledge (Huet, 2006). Nevertheless, among reports and studies at national and European levels cooperation as an engineofinnovationisassumedratherthanquestioned (HuetandLazaric,2008) The paper is concerned with the process of SMEs' insertion into innovation projects within regional clusters. The objective is to contribute to a better understanding of this process by examiningtheunderlyingmechanismsofterritorialinnovationdynamics.Aparticularattentionis given to the front-end process of territorial inter-organizational innovation, i.e. the early stage during which partners negotiate and establish collaborative innovation projects. Rather than investigating how clusters facilitate the access to new resources and knowledge, the crucial questionhereishowclustersallowthecombinationofdifferentcomponentofknowledgeamong heterogeneous actors. More specifically we focus on the interplay between the features of territorial dynamics of innovation identified, and SMEs' capacity to participate to collaborative innovationprojects. OurarticlewillleanonaspecificresearchdesignconductedinsidethePôleSCS.Weusedacasestudy-based research design with an inductive methodology to capture the richness of the phenomenonandidentifypatternsfortheorygeneration. Theargumentinthispaperisorganisedasfollows.First,weexploretheunderlyingmechanismsof knowledgeclustersdynamics.Subsequently,wedescribethemethodologyadoptedinthispaper. The argument then turns to a case study conducted in the Pole SCS. We compare two distinct knowledgeclusterdynamicsandtheireffectsontheinsertionofSMEsincollaborativeinnovation projects. Finally, the findings from this case study are discussed and implications for future researchareexplored. KNOWLEDGECLUSTERSDYNAMICS:THEKEYDIMENSIONS While earlier studieswerefocusingon keystaticfactorsforsuccessfulclusters (Castelland Hall, 1994), recent studies have evolved towards a more dynamic approach of clusters (Garnsey and Longhi,2004)focusingonsocialinteractionsasthemainlocusofknowledgegeneration. Thisnewperspectivehadstartedtoreceiveattentionintheacademicliteratureonlyrecentlyand particularlyfocusesonknowledgeandonthedevelopmentofinnovativecapacitiesasaresultof 3 interaction [START_REF] Maskell | TowardsaKnowledge-basedTheoryoftheGeographicalCluster[END_REF]. Referring to interaction highlights the importance of the systemic aspectofclusters.But,whatareinterestingaboutthisgeneralassertionarethemicrofoundations that would explain the dynamics of interactions at work and how they leverage territorial innovation. Inthisperspective,amongstudiesofclustersdevelopedinthefieldsofeconomicgeographyand neweconomicsociology,threeparticulardimensionsofinteractionarehighlighted:thestructural dimension,therelationaldimensionandthecognitivedimensionofinteraction.

Structuraldimension

The structural dimension of cluster has spurred significant work emphasising on how regional advantagederivefromtheexistenceofdenseinteractionbetweenactors.Itissuggestedthatthe analysis of the density of linkages (Rychen and Zimmermann, 2006), the type and centrality of actors (Powelletal,2010;Whittingtonetal,2009),andthepositioninanetwork (Burt,1992)can facilitate our understanding of the way actors' access relevant knowledge for innovation. Here, the benefit of geographical proximity of firms is found in knowledge spillovers advantages (Audretsch and Feldman, 1996;Breschi and Lissoni, 2001), which support and enhance firms' innovation. Howeverthetypeofbenefitsdiffersdependingonthestructureofthenetwork,i.e,thetypeof linkagesaswellasthetypeofactorinvolved.Thetypeoflinksfostered,whetherstrongorweak (Granovetter, 1985) has an influence on the outcome of networks. Capaldo (2007) outlines the superiorperformanceofinnovativecapabilitiesderivingfroma"dualnetwork"structure.Thedual network refers to a network structure wherein a small core of strong ties is integrated with a larger periphery of weak ties. While weak ties speed up innovation by expanding network diversity, strong ties stimulate knowledge transfer as well as protection of inter-organizational settings.Inthesamelineofthought, Owen-SmithandPowell(2004)distinguishtwotypesoflinks: "open channels" or more proprietary conduits. The innovative capabilities of networks also dependonthepositionofactorsinthenetwork. Powell,Koput,andSmith-Doerr,1996showthe importanceofbeingcentraltothenetwork;centralityherereferstothenumberandimportance of strategic alliances that connect organizations. Owen-Smith and Powell (2004) enrich these results by showing that the benefits of the actor's position in a network depend on the institutional characteristics of key members of the network: whether public (open channels) or private (proprietaryconduits). Finally, the literature on network and innovation emphasizes the key role of one or more hub actors in a cluster that helps to enhance systemic innovation (Carbonara, 2004;Lazersona, Lorenzoni,1999).Theseactorsbothco-ordinatetheinter-organizationalprocessesandsustainthe innovativeprocessestakingplacewithinthecluster. Relationaldimension Theinfluencesofgeographicalproximatenetworksarebeneficialonlywhenstrategicallianceslink local actors (Almeida and Kogut, 1999). This perspective is based on the arguments that regular relationshipscreateandsupportnewmarkets,networksenableinformationflowsderivingfrom social linkages that connect employees from different companies. Local interaction is based on social relations territorially embedded. The embeddedness structure derives from untraded interdependencies (He, 2006;Bathelt, 2008) and face-to-face interaction. In fact as claimed by Storper and Venables (2003) local buzz constitute a privileged channel for knowledge flows particularly when they are tacit. Tacit knowledge are argued to be «sticky context-laden» (Asheim,Gertler2005)andthereforeneedphysicalproximitytobetransmitted.Theauthorsshow thatthereisasignificantqualitativedifferencebetweenlocalandglobalnetworks (Witthingtonet al, 2009) by suggesting that in the local buzz « the information and communication ecology is createdbynumerousface-to-faceinteractions(…).Thisbuzzconsistsofspecificinformationand continuous update of this information; intended and unanticipated learning processes in organized and accidental meetings, the application of the same interpretative schemes and mutual understanding of new knowledge and technologies; as well as shared cultural traditions and habits, which taken together makes interaction and learning less costly » (Malmberg and Maskell,2006). Anothercrucialinsightintotherelationaldimensionofclusteriscollectiveidentity.Theliterature claimsthatcollectiveidentityinclustersconstitutesapositiveaspectforinnovationandinternal coordination mechanisms (Lee and Saxenian, 2008). Based on the works of Romanelli and Khessina(2005)clusteridentitycanbedefinedasthesharedunderstandingofspecificbusinesses that already exist and thrive in a cluster. According to [START_REF] Kogut | TheNetworkasKnowledge:GenerativeRulesandtheEmergenceofStructure[END_REF], an organizational identity represents a norm that gives exploration trajectories, but as a consequence, due to its inherent specialization,overshadowssomepaths. RomanelliandKhessina(2005)showthatclusteridentity isobtainedfromthepersonalidentificationofindividuals,basedontheirperceptionsofsimilarity or membership in groups. Sammarra and Biggiero (2001) extend this conception and advocate that, in the cluster organizational context, social interaction may also enact identification processes based on perceived complementarity. But these authors also claim that if complementarity is a cognitive basis for categorization it represent a less immediate factor of identitythanitisthecaseforsimilarityamongactorsconsequentlysharingsamegoalsandmutual needs. However, as stated by Staber (2010) about cluster identity, if the local character of tacit knowledgemaybeanexplanationtothedecisionofafirmtoco-locateinacluster,"thisdoesnot meanthattheywillallstronglyassociatewiththeclusterorthattheywillcloselycooperate".The geographical proximity of actors does not imply systematic cooperation: cognitive proximity (Noteboom,2005;RalletandTorre,2005)iscentraltotheemergenceofeffectiveinteraction. Cognitivedimension Arguablyclusterresearchhasevolvedtowardsacognitiveapproachofclusters.Inthisemergent body of research, contributions to the problem of cognitive proximity can be presented as threefold. First,thequestionofcognitiveproximityhashighlightedthemajorissueoftheclusterknowledge base. [START_REF] Cooke | Globalbioregionalnetworks:aneweconomicgeographyofbioscientificknowledge[END_REF] has pointed out that clusters accumulate knowledge within a global value chain that throughout time becomes a rich knowledge base, which he refers to as "leading knowledge".Henceforth,firmsareattractedbytheleadingknowledgecreated,andmaydecideto establishintheclusterinordertocaptureknowledgespillovers(Hervas-OliverandAlbors-Garrigos 2008).Thecognitiveproximityderivesfromasharedunderstandingoftheactivity.Indeed,cluster knowledge base highlights the role of geographical proximity altogether with other types of proximity. Central to this idea, the school of proximity -l'école de la proximité -(Pecqueur, Zimmermann,2004;Rallet,Torre,2005)hasdevelopedothernotionsofproximity.Theyintroduce the notions of "organisational proximity" referring to it as the ability of an organisation or an institution to make their members interact, and also, "organised proximity" that relies on the emergence and development of a shared repository, or "cognitive proximity", that improve the capacitytoexchangeknowledge.Knowledgeassociationisshowntorequirecognitiveproximity. This issue is also expressed in research on the degree of similarity or complementarity of companies' knowledge base (Rogers, 1983). Boschma (2005) explains that people sharing the same knowledge base may learn from each other: this cognitive proximity is a condition to innovation because collective learning becomes possible. Conversely, [START_REF] Maskell | Buildingglobalknowledgepipelines:theroleoftemporaryclusters[END_REF],arguethatknowledgecreationrequirescomplementarity.Complementarityofactorsand sectorsencouragecollaborations. The second issue related to cognitive proximity in clusters concerns the degree of complexity of theknowledgebaseofthecluster.Itisshownthat,themorecomplextheknowledgebase,the more difficult it can be transmitted. When the knowledge base is highly complex knowledge mainly flows between some firms only, while others may remain cognitively isolated from the cluster (Giuliani and Bell, 2004). In this situation, cluster networks can represent either open channels or more proprietary conduits (Sorenson, 2006), depending on the degree of cognitive proximity.Thetransmissionofknowledgebetweenproximateactorsiseasierwhentheunderlying knowledgeisofmoderatecomplexity.Thisshowshowtransmissionandexchangeofknowledge couldbedifficultinthesituationofcomplexity.However,fewisactuallysaidontheproblemof combinationofknowledgeinthesituationofcomplexity. This third main aspect of the cognitive dimension of interaction regards the combination of knowledge.Clustersaremainlyviewedaschannelsfordiffusionofknowledge.Nevertheless,scant research deal with cluster as a lever for the combination of knowledge within effective collaborations as it is the case for localised innovation projects. Yet, knowledge association is highly linked to the degree of complexity of the knowledge base. The management of the complexityoftheknowledgebaseinlocalisedinnovationprojectsisevenmoreentangled.Some insightshavehoweverbeenprovidedbyCarrincazeaux(2001)whosuggeststhatthecomplexityof theknowledgebaseinR&Dprojectsisoftwodifferenttypes:combinativecomplexitywhenthere isapregnantnecessitytomapthedistinctcompetenciesinvolved,and technologicalcomplexity when new knowledge is required. He has developed the notion of critical interface arguing that combinative complexity raises the need for critical interfaces that hold the know-how of the differentpossiblecombinationofknowledge. Thisdistinctionbetweentwotypesofknowledgecomplexityhasbeenanalysedintheliterature on innovation in the works of Henderson and Clark (1990). The authors assume that the development of a product involves the management of two types of knowledge: component knowledge and architectural knowledge. Thus, in architectural innovation theory, a product is understood in terms of a set of components (Andersson et al, 2008). Architectural knowledge thereforerelatestotheorganisationofasystemandthestructureandroutinesfororganisingits componentknowledgeforproductiveuse (MatusikandHill,1998). Pinchetal(2003)suggestthat architecturalknowledgeisthereforeconcernedwiththerelationshipbetweenanindividualpiece ofcomponentknowledgeandanoverallsystemofknowledgeandpointoutthatseveralaspects of architectural knowledge have been conceptualise in the literature but with other terms "including: routines (Nelson and Winter, 1982), organizational resources (Barney, 1991), core competencies (PrahaladandHamel,1990),anddynamiccapabilities(Teeceetal.,1997)whichall relatetotheabilitytoadaptanddeveloparchitecturalknowledge".Afteraprocessofnegotiation, whenadominantarchitectureemerges,itisdefinedas"dominantdesign".Thedominantdesign enhancesthespecificityofaninnovation (HendersonandClark,1990). Andersson et. al. (2008), outline the role of architectural knowledge in inter-organizational innovation. Stemming from Henderson and Clark's (1990) original formulation of architectural knowledge,theauthorsproposetodefinearchitecturalknowledgeas"theknowledgedeveloped andenactedininnovationprocessesofaligningheterogeneousbusinessandtechnicalelements." They identify four dimensions of architectural knowledge: technology capability awareness, use contextsensitivity,businessmodelunderstandingandboundary-spanningcompetence.According totheseauthors,thesedimensionspossessanexplanatorypowerthatcanhelpidentifyconditions fornetwork-centricinnovation. Thus, in the context of clusters where the complexity of the knowledge base is high and where actorsareincreasinglyheterogeneous,thecombinationofknowledgeisprovedtobecentral.All themoreasovertime,clustersmaydevelopaspecificformofarchitecturalknowledgethatwould enhancetherapiddisseminationofknowledgethroughouttheclusterbyincreasingthelearning capacityofproximatefirmsandtherebyconferringclusterspecificcompetitiveadvantages (Pinch et al, 2003).Therefore the micro processes underlying the emergence and the management of architecturalknowledgebecomesakeyissue.

RESEARCHSETTING

The paper has the objective to analyse the interplay between the 3 dimensions of cluster interaction and how they influence SMEs' integration into local dynamics of innovation. In the literaturethelevelofanalysisstillremainsconductedinarathermacroperspective,focusingon cluster industry group linkages in the economy as a whole. Precisely, what is missing in general approaches of the dynamics of innovation, is the details and micro mechanisms underlying the way SMEs can better integrate into local dynamics of innovation. Such investigation requires a contextabletoprovidefine-grainedinsights. Inthisperspectiveweusedacase-study-basedresearchdesign(Eisenhardt,1989;Yin,2003)with aninductivemethodology.WefocusonLocalisedinnovationprojectsasthelocusofinnovation. Thespecificanalysisoflocalisedinnovationproject(R&Dprojects)seemstorepresentarelevant waytoinvestigatetheunderlyingmechanismsoftheinnovationcapabilitiesofaclusterinthe contextofopeninnovation (Chesbrough,2003).Infact,R&Dactivitiesweretraditionallyoperated internallyandinaclosedmanner.Theauthorpointsouthowcompaniescanadoptanopen approachtoinnovationbyallowingexternalaccesstotheirinnovationprocesses.Companiesare nowadaysconsciousthatinordertokeepahighinnovationperformance,theirinternalresources havetobecomplementedbythoseheldintheexternalenvironment.Inthiscontext,clusters' localisedcollaborativeR&Dprojectscanrepresentoneofthedifferentstrategiesthatcanbe selectedforbothtechnologicalacquisitionaswellasexploitation (Minshall,Mortaraetal.2007). ThecasestudyresearchisconductedinthecontextoftheFrenchPolesofCompetitivesspolicy (pôledecompétitivité).Theinnovationpolicy,launchedin2005,focusonR&Dtoreinforcemain existingnationalassets.MajorpartofthisstrategyconsistsinencouragingthecreationofR&D-led innovationclustersthatpossessacriticalmassofactorsinaspecialisedareaofexpertise,ableto strengthen the region's economy and make it visible at the global level. Three major axes summarise Poles' objectives: reinforce the specialisations of regional economy, strengthen the attractivenessoftheterritoryandfavourtheemergenceofnewactivitiesviasynergiesbetween research and industry. To achieve this, the policy's main tool is clearly to support R&D projects initiatedbyeconomicandacademicactorsinagivenregion.LocalactorsneedtoaskforaPole labelatthenationallevel.Inordertobeselected,theyhavetodrawfromtheirlocalresources and economic potential to present their R&D and innovation capacities, the nature of actors existing in the region, as well as their involvement or potentiality of involvement in global innovativenetworks.OncearegionsucceedsingettingthePolelabel,theyareabletoaskforR&D projects funding. Indeed, the Pole has been defined as a "forum for the creation of collective innovation projects" between companies and research centres. The ultimate end is to create incentives to improve interaction between local actors in the definition and emergence of innovation processes, in order to build specific local capabilities. In 2010, 71 poles have been createdindifferentregionsofthecountryandinseveraldifferentareasofexpertise. StudyingthemicroprocessesofterritorialdynamicsofinnovationandthemechanismsofSMEs integrationintolocalisedinnovationprojectsrequiredaresearchsettingthatallowsananalysisof aclustercomprisinginteractionsbetweenvariousactorswithcomplexanddiversifiedknowledge bases. Among the 71 poles, the Pole SCS (Pole Secured Communicating Solutions) had several featuresthatmadeitsuitableforthispurpose. First,thePoleSCSprovidedacasewithrichmicroprocessesofinnovationrelatedtoitshistoryof development.ThePoleSCShasbeencreatedthankstothemergingoftwodifferentlocalclusters both located in the in the Provence-Alps-French-Riviera Region in the southeast of France, and createdunderformernationalindustrialpolicies.Ontheonehand,theclusterofRoussetlocated nearbyMarseillethethirdlargestcityinFrance,derivesfromthe1970'sgovernmentalstrategyto develop the microelectronic sector. Three main firms are nowadays located in the cluster: STMicroelectronics,ATMEL,andGEMALTO(formerGemplus)andconstituteoneofthemainpool of microelectronic activity in Europe. On the other hand, in the French Riviera, near by Nice, a second cluster emerged in the context of the French Government's 1980's strategy of decentralisation of activities to the benefit of regions. This has given rise to Sophia-Antipolis Science Park among the best-known centres of high technology activity in Europe. Lot of companiesoperatinginthetelecomandcomputersector,decidedtolocatetheirbranchfacilities on the site. They were primarily attracted by the quality of the infrastructure made available to them (Garnsey and Longhi, 1998). IBM, Amadeus, HP, France Telecom and Cadence are among others.Thetwoclusterscreatedexnihilohavehoweverevolvedunderthepressureofeconomic crisis that have conducted them to construct their own local specificities. From an exogenous creationtheymanagedtobecomeclusterswithtwodistinctendogenousdynamicsofinnovation. ThePoleSCSbyunifyingthemprovidedanexcellentopportunitytogaininsightsintorichmicro processes at work unfolding within two different clusters but supported by the same current policy. Second,thecasepresentedasituationofaclusterwithaverycomplexanddiversifiedknowledge base. The Pole SCS' ambition is to foster the convergence between four different sectors: microelectronics,telecommunications,softwareandmultimediaexistinginbothclusters.Infact, the Pole has been founded on the idea to go beyond these 4 different activities in order to federate the complementarities of actors throughout the added value chain. The idea is to combinecompetencesfromsilicontouses,andfromtheconceptionoftheproducttothemarket. This ambition induces a great complexity related to the variety of the nature of knowledge, competencies, and management specific to each activity. As far as our research focuses on the cognitive dimension, the richness of the cluster knowledge base as well as its complexity and ambitionofsynergyandcomplementarityprovideduswithauniquesettingtostudytheproblem ofcombinationofknowledge.

Third,withinthePoleSCS,thereisagreatvarietyconfigurationofinteraction.Infact,thePoleSCS constitutesaclusterfosteringawidevarietyofactors,andmainlySMEs.Morethanhalfmembers of the Pole are SMEs. Besides, many multinational firms (MNFs) from around the world have located their branch in the cluster endowing it with a great variety of sectors, but also related institutions and associations as well as research centres and universities. This heterogeneity of actorsaltogetherwiththelonghistoryofemergenceaswellasthecomplexitiesrelatedtodiverse knowledgebase,createaclusterfosteringhighlydiversestructureofinteraction:differenttypes of relationships and alliances that made the case even more valuable for our investigation. The Pole SCS was therefore an ideal site to study innovation dynamics of cluster with a cognitive perspective.

METHODS

We used a case-study-based research design (Eisenhardt, 1989;Yin, 2003). In fact, "case study researchisastrategythatenabletheexplorationofunknownandcomplexphenomenonwiththe goal to capture the richness of the phenomenon and identify patterns for theory generation" (Eisenhardt,1989;Dougherty,2002;Yin,2003;Musca,2006).Thecasestudyresearchistherefore wellsuitedforanalysingthemechanismsunderlyingthewaySMEscanbetterintegrateintolocal dynamics of innovation. The case study was conducted with an inductive methodology and a grounded approach by following established research practice (Goia, 1994;[START_REF] Nag | Theintersectionoforganizationalidentity,knowledge,andpractice: Attemptingstrategicchangeviaknowledgegrafting[END_REF]Siggelkow, 2007). This method gives an important role to the informants' experience and their point of view. However, researchers are the ones assuming the structuring, analysis and interpretationofthedatawiththehelpofcontextualfactorsaswellaswellasreiterationwiththe literatureinordertocontributetotheorybydevelopingafinalemergentmodel (Nagetal,2007). In the objective to map out the Pole SCS's dynamics of innovation and understand how SMEs integrateintheprojecttheyfoster,acase-studydesignwasused (Eisenhardt,1989).Theresearch wascarriedoutintwostages.Inthefirststageweconductedaquantitativeexploratoryresearch in order to identify the general characteristics of territorial innovation dynamics within the Pole SCS. In the second stage, a qualitative analysis was developed to explore the underlying mechanisms of the dynamics identified and how they influence SMEs integration into LIPs. The finalobjectiveistodevelopagroundedmodeloftheterritorialdynamicsofinnovationidentified andofSMEsintegrationintoLIPs. Collectionandanalysisofquantitativedata Quantitativedatawerecollectedthroughtwomainsources.Aquestionnairedrawnuptofocuson theidentificationofthemaincharacteristicsofSMEs'innovationrelatedtotheterritory.Inorder totacklethisissuethequestionnairewasstructuredaroundthreemaintopics:thespecificitiesof SMEs,thenatureoftheSME-territoryrelationsandhowSMEsgetinvolvedintothecollaborative projectsofthePole.ThequestionnairewassenttoallSMEsmembersofthecluster.Around50% of the SMEs have replied (48 SMEs). The answers were analysed through simple descriptive statistics. Besides, a comprehensive database listing all the localised innovative projects labelled andfundedbythePolefrom2006tomid2009,totalling190pageswasalsocollected.Itaimedat examiningconfigurationsofrelations,mainlythroughtheanalysisofthelinksbetweenthenature of actors, their location and the type of project. Quantitative data were collected for an exploratory study of the cluster dynamics. These two sources provided us with a preliminary generalpictureoftheterritorialdynamicsofthePoleandhowSMEsarelinkedtotheactorsand to the projects of the territory. This preliminary analysis of the questionnaire and the database evidenced the existence of two different territorial dynamics and put forth the argument that therearetwodifferentpopulationsofSMEsinthesamePolelocatedintwodifferentclustersof thesamePole.TwodistinctlevelofintegrationofSMEsintothelocalcollaborativeprojectsisalso shown.Wecallthefirstone"MRG"standingfor"Marseille-Rousset-Gemenos"(Roussetbeingthe location of STMicroelectronics, and Gemenos the location of Gemplus. Both are largest firms of the cluster). The second cluster is referred to as "NSA" for "Nice-Sophia-Antipolis" geographical area. However,thepictureofthemainpatternsofinteractiondoesnotgiveanyinsightsintothemicro processesandmechanismsexplainingsuchadifference.

Collectionandanalysisofqualitativedata

In the second stage, we engaged in a series of semi-structured interviews with members of the Pole,inordertoobtainmorefine-grainedinsightsintothequestioninvestigated.Theinterviews discussedboththeelementsconcerningtheclusterproperinnovationdynamicsandthequestion ofSMEsintegrationintoLIPs. Over24interviewswereconductedwithSMEs,withpivotalfigureoftheterritorysuchasBruno Delepine the vice-president of Pole SCS, with members of the governance structure of the Pole and with directors of main associations and institutions of the territory. The interviews lasted between 45 minutes and 2 hours and were recorded (over 25 hours in total) and transcribed totalling 335 pages. In the first part of interviews, questions were asked about the SME's type, activities,locationanddirector'seducation.Thesecondpartwasdedicatedtothelinksbetween SMEs and their territory: the companies they are working with, the nature of knowledge they exchangeorseektoexchange,theirattachmenttotheterritory.Inthelastpartwediscussedthe integrations of SMEs into projects: their motivation and the difficulties or positive aspects they encountered in the process. For members of the governance structure these parts were slightly modified: they were mainly asked to outline territorial innovation features according to these three parts. They usually founded their answers on their experience in the territory and the projects they were involved in. The overall research process was highly iterative (Miles and Huberman,1984).Therewasnoinfluencefromanyaprioritheory.Theinsightsemergedfromthe dataandthenwereferredbacktotheliteraturetosearchforconceptsthatwouldhelptoexplain connections. In fact, while we were collecting data we started the analysis. Some features of innovation dynamics began to emerge as well as interaction between these features. The links identified in the data and the reiterative process followed by going back and forth between the dataandtheliteraturehelpedtoanalysethedata.Thisprocessalsoservedasastartingpointto subsequent interviews: we decided to modify the broader parts of the interviews questions, in order to focus more on the micro processes that emerged such as the focus on cluster's architecturalknowledge. Theliteratureonterritorialdynamicsofinnovationwasusedonlytostructurethedatacollection andhelpedtoanalysethedata.Nevertheless,theinsightswegainedemergedfromthedata.As suggestedbyGoia(2007),weanalysedthedatasimultaneouslytotheircollectionsoastofollow theconstantcomparativetechniques (GlaserandStrauss,1967).Thistechniqueisveryhelpfulfor a rigorous data collection and analysis as it enable to update and determine what are the next data to collect. Moreover such technique facilitates the process of identification of the main dimensions emerging from the data and provides the basis for the set up of a data structure (Corley and Gioia, 2004). The data structure was developed iteratively by identifying the quotations from interviews that supported first and second-order concepts. First, through the double coding of each interview separately and drawing from informants' words, we detected similarideasthatwemerged.Fromthis,weestablishedpreliminarycategories. While developing them, links between concepts appeared and allowed us to merge them into distinct theoretical groups, or first order concepts. We gave them analytical codes to recognize them. AsnotedbyGoia(1994AsnotedbyGoia( ,2007))thefirstorderconceptsaremoreabstractconceptinduced byresearchersbutusingtheinformantterms.Thenthefirstorderconceptswereassembledinto second order concepts, or aggregated dimensions. This step was crucial to build our theoretical modelasthesecondorderconceptsarelinkingthedifferentphenomenonthatderivedfromthe data.Indeed,asrecommendedbyGoia,thedataanalysistechniquewasnotfollowedinalinear manner.Onthecontrary,thetechniquewasdevelopedinaprocessualway,i.e.wecontinuedthe collection as well as the analysis of data until we had a clear view on the theoretical emerging links.ThefollowingFigure1presentsthefinaldatastructureandshowsthecentraldimensionsor "overarchingdimensions"fromwhichwedrewourmodeltoanalysetheintegrationofSMEsinto LIPs.

Figure1:EmergingAnalyticalcategoriesanddimensions

Throughtheanalysisofdata,twobroadpatternsofterritorialinnovationdynamicsemerged:the territorial dynamics of innovation of Marseille-Rousset-Gemenos (MRG) and the territorial dynamicsofinnovationinNiceSophia-Antipolis(NSA). InordertoinducethepatternsofterritorialinnovationdynamicsandtheintegrationofSMEs,we used the data structure we have built and we defined the 2nd order concepts as well as the aggregatedimensions(presentedinthedatastructure).Thesecondorderconceptsandaggregate patternsdefinedforbothnarrativesunfoldasfollows:abouttheterritorialdynamicsofinteraction weanalysedthepatternsofinteractions(Keyactors,Formallinks,Relationaldimension)aswellas the knowledge base of the cluster (Variety, Consistency, Similarity, Complementarity, Formalisation). Then, we focused on localised innovation projects (Type of project, Role of key actorsoflocalisedprojects,Roleoflargecompanies),wealsofocusedonsomemainelementsof SMEs that may influence their innovation (Integration of SMEs in the local territory, SME's manager'sknowledgebase).Eventually,ourlastfocuswastheintegrationofSMEsintoLIPs(R&D activities,Typeofproject,Engineandhurdlestointegration) FINDINGS Quantitativeanalysis While a review of empirical studies coupled with the review of the territory history of development (Daviet, 2003;Mendez, 2008;Garnier,Lanciano-Morandat,2008;Gadille,Pelissier, 2009;Dang, Longhi, 2009) has evidenced that the Pole SCS actually results from two different clusters,someupdatedandmoredetailedinsightsintosuchdifferencewerestillneeded.Besides, inthesestudiesnoelementwasgivenconcerningSMEsintegrationintoLIPs.

The results of the quantitative analysis confirm the existence of two clusters in the same Pole. More important, it revealed the existence of two different territorial innovation dynamics with differing modes of integration of SMEs. The two dynamics have been captured through the analysis of the type of LIPs. The main interesting results came from whether the projects were coming from NSA or MRG initiators (intra cluster projects), or if there were projects in collaboration with the two clusters (inter cluster projects), the nature of actors involved (SMEs, researchinstitution,MNFs)aswellasthetypeoffunding(local,regionalornationalsource). The LIPs involve a diversity of actors including SMEs (35%), Universities, research centres and institutions(39%)aswellasMNFs(24%)throughoutthevaluechainandsectors.Theresultsshow thataslightlygreaternumberofprojectsinitiatedbyMRGactorshavebeensuccessfullyfunded (42%)comparingtoNSA(34%). ThisdifferenceisevenmorestrikingwhenlookingattheselectedprojectsinitiatedbySMEs:more than half projects have been initiated by an SME from MRG cluster (61%), while only 28% of projects initiated by an SME from NSA have been selected for funding. The SMEs from MRG clusterappeartobemoresuccessful. Figure2and3:SMEsinitiatorsofprojectsandtypeofprojectsaccordingtothelocation InordertogaininsightintothesedifferencesofSMEssuccessinintegratingintoLIPs,thetypeof project funding was analysed. Three main types of projects exist depending on the type of 

Patternofinteraction

The first column focuses on the cluster pattern of interaction. The Hub-and-spoke metaphor (Markusen, 1996) can somehow illustrate MRG pattern of interaction: Key actors are large multinationalfirms(MNFs)inthemicroelectronicsector.Theyconstitutethecoreofthecluster andactasafocalpointfromwhichseveralsmallsupplierscompaniesworkingincomplementary orrelatedactivitiesspreadaroundit.TheManagerofARCSISthemainmicroelectronicassociation ofthepolesaysthat"Here(inMRG)weareunderthedominationofSTMicroelectronics,Gemplus andAtmel.Theygivealotofworktocompaniesoperatinginactivitieslikemachinecleaningand in technical competencies related to microelectronics." The centrality of a few large firms (Gemplus, STMicroelectronics and Atmel) and the presence of complementary small firms supplyingthem,characterisethepatternofinteractioninMRGcluster. MNFs' needs have underpinned the emergence of a whole networks of SMEs specialised in supportingactivities.Theirdirectneedsareaddressedbyspecialisedcomplementaryspecialised SMEs such as those developing smartcards designs and applications specific to Gemplus' needs. But MNFs' needs are also addressed by SMEs that decide to position themselves on complementary services for foundries (Manufacturing fabs) such as production machines or chemicalproductsforthemaintenanceofequipments.AsunderlinedbytheDirectorofARCSIS: "Large firms give birth to SMEs in the microelectronic sector. However these SMEs remain subcontractors,orgetspecialisedinsideareasofexpertisethatarenotcoretothecompetenceof MNFs".ThemanageroftheSMERealvizadds:"InMarseille-Roussetthereareverybigcompanies suchasSTMicroelectronicsorGemplus,whichhaveaspreadingeffect.Whichmeansthatalotof SMEsstartedtoworkfortheseimportantgroups."(Realviz'director) Inthiscontext,largefirmsaretheonedecidingatthelocallevelforthetechnologicalorientations and new services to develop. The Director of SMEs department at Pôle SCS states "Most SMEs from the western part of the Region perceive their network as something oriented towards the MNFdecision-makers.RecentlyinthePoleSCSboardofdirectorsmeeting,wepreciselyobserved thattherearetopdecisionmakersthatleveragethedevelopmentofanetworkofSMEsderived fromclearlydefinedtechnicalrequirementsspecifications,orfromknow-hownurturedbysome individualsinaMNFanddevelopedinsmallfirmsorfromasmallfirmtoanother".ThusMNFsare the one who hold specific knowledge about the products, services as well as the technology roadmap.Also,theyholdarchitecturalknowledgenecessarytocombinetheterritorialexpertise orthemissingproductorservicetodevelop. Themajorshaveencouragedspinoffs,andwiththem,thecreationofarealecosystemenhancing theinterdependenceofactors.Thesubsistenceandsuccessofeachactoroftheecosystemisa collective issue. This is the reason why solidarity and identity thrive in the cluster, making the directorofARCSISsaysthat"inthemicroelectronicsindustry,cooperationrelationsareverywell establishedandstabilised,solidarityexists".Hekeepsonbygivinganexampleofsolidarity:"Let's imagine:ATMELcanhashadatechnicalproblem:amachinewasbrokenduetoanemptypump. ATMELcalledSTandthecompanylendATMELapump.ATMELwilldefinitelyreturnthefavour. Thus,thereiscompetitionbutalsocollaboration". MRG's pattern of interaction is characterised by established architectural knowledge. This has entailed a «stabilised dominant design» resulting from the presence of complementary actors and local interdependence, as described above. The specialisation of the cluster fosters complementary actors in the microelectronics sector, and specifically in the microelectronic manufacturingprocess.Thisleadstoadiversifiedbutconsistentknowledgebase.Asclaimsthe innovation director of STEricsson: "There are a lot of fields: gas purification, automation, mechanics, it's an amazing ecosystem!" SMEs operate as complementary actors enriching the microchipproductionprocessactivity."AtRousset,themanufacturingfieldhasattractedaspecific typeofSMEs.TheseSMEs'activityismorebasedonmaterials,chemicalproducts,maintenance, machine conception (to produce smartcards, tests of unique implementation etc…) In manufacturing,largegroupsnecessarilyneedmaintenance,needpeoplewhohavetheknowledge ofmachines,peoplewhoknowaboutinnovatingmaterials.(DirectorofARCSIS).Thusthepattern ofinteractioninMRGrelatestoarealecosystemthatfosterseffectivecomplementarities. Localisedinnovationprojects(LIPs) ThesecondcolumnofFigure2tacklesthespecificissueoflocalisedinnovationprojectsinMRG cluster.MRGcluster'sfeaturesidentifiedconducttoaspecifictypeofLIPs.Mostofthemarein fact initiated by MNFs according to their needs. For example, in the microelectronic sector, an SMEthatproducesplasticinjectionmachinesforthemanufactureofsmartcardsthatneedtobe thinner and lighter, are actually not the ones who had had the innovation idea. Generally, Gemplus is the one who has told them "Well, I need a smartcard that would be thinner and lighter,500mgless…etc."asreportedtheDirectorofSMEsDepartmentofPoleSCSandformer directorofGemplus'sfab.MNFsinitiatetheprojectandinvolveSMEsintheprocess.Eventhough officially,SMEsarepresentedasinitiators,inmostprojectsthetechnologyorservicedeveloped hasgenerallybeendecidedoratleastclearlyorientedbyMNFs.Forinstance,OSIRISisaproject selectedbythePoleSCSandleadbyasmallfirmcalledCEPRIMtechnology.Theprojectaimsat developing a cleaning machine and an electrochemical micromachining through selective gate etching.ARCSISdirectorsuggeststhat:"SMEsaretheonewhoofficiallyinitiatetheprojecteven though the idea is originated by a MNF. Usually, this type of project, such as OSIRIS, aims at developing maintenance of equipments like testers for MNFs. The small firm project leader of OSIRIS project has already worked as a subcontractor for ST and ATMEL for 8 years and is now collaboratingwithuniversitiestoimproveitsservicesandteststheresultinaMNF".Theneedis clearly defined and the client-testor of the product is already known prior to the end of the project. Nevertheless, SMEs hold specific competencies and they are led to develop them over time along with the innovation projects in which they are involved. Besides, the knowledge investedintheprojectareclearlydelineatedanddistinctfromtheothermembersoftheproject. Asaresult,thedefinitionoftheintellectualproperty(IP)surroundingtheprojectisfacilitated.It becomesclearthatthesefeaturesoftheLIPsfosteredbyMRGclusterrequireSMEstofollowa pullstrategy:MNFsexpresstheirneedsandshedthelightontheirtechnologicalorientation;the needaddressedbySMEsisalreadyexpressedbeforetheinnovationprojectissetup,andSMEs developinnovationsunderthewatchfuleyeofMNFs.

IntegrationofSMEsintoLIPs

The third column deals focuses on the integration of SMEs from MRG cluster into LIPs by presentingtheinducedaspectsoftheprocess.ThefollowingquotebythePoleSCSvice-president is fairly representative of this process "There are therefore innovative SMEs that don't have to wonderhowtogetintegratedinaninnovativeprojectastheyknowtheirroleandplace.Thecost ofentryisthereforediminished.Inthemanufacturingprocess,everythingisverywellorganised, you know in which process you are and what's the next. The manufacturing rules are very well defined".Astheclusterisspecialisedinmicroelectronicsandfocusonthemanufacturingactivity, the uncertainty is indeed lowered and facilitates SMEs global view on the innovation process. Furthermore, MNFs are both the clients and the initiator of the project (as described in the previouspart),thisshortensthetimetomarketandtheoutcomeiseasytoanticipateaccordingto the director of ARCSIS «SMEs are looking for this type of collaboration: they will try to involve largefirmsinprojectsasfarastheywanttodevelopinnovationsthatwillmeetlargefirms'needs. MNFs are their first client and first tester». Unquestionably, thanks to MNFs' architectural knowledge, SMEs are led to know what, where and when will be their contribution to a local innovationproject.Theyknowtheywillfeedprojectswiththeirspecificknowledge,inparticular areasofexpertisethatenrichthemicroelectronicmanufacturingstage.Thisconductstheactorsof theclustertohaveabetteranticipationofthevaluecreatedthroughthecollaboration.Besides, duetotheheavyinvestmentsrequiredbythesector,thedynamicsofinnovationinMRGneedto be constantly active in order to keep products and machines up to date "Machines loose value, processeschange…Asaconsequence,industrialsitesaremoreactiveinordertosurvive.Thereis awholenetworkofcompaniesthatstimulatestheparticipationoflocalcompaniesintoLocalised Innovation Projects, even hiring skilled people in charge of setting up localised innovation projects."(Vice-PresidentofPoleSCS).Finally,thecaptureofthevalueisassistedbycleardefined IP."ItiseasierforSMEsfromMRGtoenterincollaborativeprojects.Thisleadsustothinkabout the Industrial Property issue: how to protect an innovation. In Microelectronic manufacturing sector, IP is very clearly defined. But for a software start-up company, participating to a collaborativeprojectwithlargegroups,IPconstitutesaburningissue.Thequestionoftrust and contractsbecomeveryimportant"(TrustedLogicDirector). Overall,thesefeatures(SMEsholdingspecificknowledge,MNFsholdingarchitecturalknowledge, MNFsbeingbothclientsandinitiatorsofprojects,andthegreateranticipatedvaluerelatedtoan interdependentecosystem)madeforpotentialhurdlesSMEsusuallyfacewhentryingtointegrate intoLIPs. Narrative2(NSA)focusesonthedynamicsofinnovationofNSAcluster Figure7.SecondNarrative:NSA'sterritorialdynamicsofinnovation(Nice-Sophia-Antipoliscluster)

Similarlytothefirstnarrative,theresultsofanalysesofNarrative2areillustratedinFigure7and the3blocksofthefigurestructuresourpresentationoffindings. Thepatternsofinteraction AsindicatedinthefirstcolumnofFigure3;fromthepatternsofinteractionofNSAcluster,amain characteristicemerges:incontrasttoMRGclusterwhereactorsarecomplementingeachothers, the actors of NSA cluster exhibit a lot of similarity. And yet, in some cases, there could be complementarity,butthecomplementarityisonlypotential,noteffective. NSA fosters a wide variety of actors acting in multiple sectors but at the same time no linkages have been built overtime: "In the software field in which most of the companies of Sophia-Antipolis are working, there is no ecosystem. Thus, [in the case of Sophia Antipolis], we closely studiedIBMandAMADEUS'casesanditappearedthattheydohavesubcontractors:computing services companies. Subcontractors are not asked to be specialised or to have knowledge on industrialproperty.Onthecontrarytheselargefirmstrytoavoidhavingtheirknow-howdeprived bycomputing services companies. There isn't either this culture to work with SMEs" (Trusted LogicDirector). Clearly, the MNFs and SMEs are not working together on the local basis. There are indeed subcontracting relations, but the nature of such subcontracting relations is only found in the flexible work contracts: a question of critical human resources needed. This relation would not createanyaddedvaluetotherecruiter.InfactexchangeislimitedandMNFsareevencarefully protecting their internal core competencies from subcontractors. No complementarities actually derive from these relations. Furthermore the local history of NSA shows that local MNFs are actually totally exogenous: in the context of the development of Sophia-Antipolis science park, MNFs in the microelectronic, telecommunications and software sectors have progressively open theirbranchfacilities(NXP,TexasInstrument,Infineonetc.)undertheimpulsionofpublicpolicies lookingtoattractinvestmentsintheregionandcapturelocalmarkets (Longhi,1999). Inthisperspective,theweakcooperationbetweencompaniesoftheclustercouldbeexplainedby thelocalMNFshavingtheirbranchfacilitieslocatedintheclusterbutatthesametimetheirhead officeexternaltotheclusterwithmaindecisiontakenfromoutside,limitingthepotentialforlocal synergies and local collaboration." Here, in Sophia, the lack of a dynamic is still pregnant. (…) Whentherearesomelinks,wearestillinlogicofexchange:socialnetworking,exchangeoftips etc. But there is no logic of cooperation yet. In Sophia, main cooperation are still with external actors", points out a business intelligence manager at department council of Nice. As a result, companies are quite independent and don't have any linkages with upstream and downstream localsuppliersnorwithotherlocalcompetitors.Instead,theactorsoftheclusterareinsertedin externalnetworksandhavetheirmainrelationswithdistantpartners. ThisisalsoduetotheintrinsicfeatureofthesectorasnotedbytheTrustedLogicDirector:"Inthe software field we have an access to a worldwide network, while in the microelectronic field companiesneedtobenearbytobeabletowork.PeoplefromthesoftwarefieldandwithwhomI amworkinghavetheambitiontobecomeworldleadersandnotonlyfollowersoflargeinfluencing firms of the region. They would certainly work with large firms but with the goal to have referencesandtobeleader.Soitisreallynotthesamewayofthinkingatall!" Thus the sustainability of the cluster does not depend on the territory. There is no interdependenceamonglocalactorsorwiththeimmediateenvironment. Furthermore,keyactorsoftheclustersappeartobeacademics:theresearchcentresarethemain actorstoinitiatecollaborationsprojects."TheassetoftheclusterwasthepresenceofINRIAand of the research department of "Ecole des Mines of Paris". The opening of universities such as UNICE, ENST (…) has allowed the promotion of uses and services of the future, related to ICT" (Garnier, Lanciano-Morandat, 2008). Clearly, academics have the intent to become the cluster assetandhaveatleastsucceededinconveyingarealscientificcultureorientedtowardsresearch and development, as noted by two SMEs: NSA conveys "A scientific and academic culture, definitelylessindustrial.Sophiaconveysascientificimageandbythewaymorefocusonresearch and less oriented towards the development of new products. In Sophia, it's green and clean. (Scientific Expert at System's VIP). Together with this, academic have also originated spin-offs supportingthescientificcultureidentitythrivinginthecluster.Realvizisinfacta"spinoff"from 'INRIASophia-AntipolisandSystem'sVIPismainlyconstitutedofemployeesholdingaPhDandthe youngcompanyseekstocommercialiseresultsoftheresearchdonewithinCNRS. Overall, the scientific culture reinforces the global aspect of the cluster. Academics deal with worldwide relations and mainly address global networks. But, the point is that research centres don'tfulfiltheirroleasfocalactorsthatstimulatelocalinnovation,asitisthecaseinhightech clusters that grow around academic actors. As for example Cambridge Science Park, strongly linkedtotheUniversityofCambridge,thelatterconstitutingthefocalactorofthecluster. AsaconsequencetheknowledgebaseofNSAclusteris diversifiedbutlooselycoupled.Indeed, the NSA cluster is characterised by a diversified knowledge base including software, microelectronics, telecom and multimedia activities: "In the regions, we can clearly see the predominantfieldsofwork!HereinSophia,softwaresectorispredominant,butalsomultimedia andtelecomssectors.InMarseille-Rousset,microelectronicssectorispredominant.HereinNSA thereismicroelectronictoobutmoreorientedtowardssoftwaresuchassimulationsoftware,like Cadenceforexample.Themanufacturingprocessandcompetencesrelated,suchasphysics,are locatedinMarseille,Roussetoraround.(DirectorofRealviz). NSAclusterpresentsamultitudeofdifferentsectorsandactivitieswithoutanydominantfirmor institution that would lead the orientations of the cluster. Among them software, telecom and multimediacompaniesaremainlydrivenbythedevelopmentoftechnologyapplicationsanduses. However, the modularity of these sectors reduces the need of interdependence. Regarding microelectronics sector, in NSA companies operate in the design process: "The competences in designarelocatedinNiceSophia-Antipolis(…),SMEsthatworkinmaintenancewon'tbeattracted bythecluster."(DirectorofARCSIS).Accordingtohim,"withinthedesignprocess,collaboration aremoredifficultthanintheproductionprocessinsofarasdevelopinganewdesignconsistsin adding a new solution on the market that would compete with another type of design". In addition, the collaboration in this domain is too risky; the Director of innovation at STEricsson evenclaimsthatinhisfirmthedesigncompetenciesareconsideredasthe"appleoftheeye". Nevertheless, few SMEs have managed to be an exception to the rule: despite the similarity of theiractivitywithMNFs,andaboveallthecomplexityofknowledgerequired,theyhavemanaged to establish themselves as leaders in the NSA dynamic of innovation. It is the case for Trusted Logic an SME that became the leading provider of open, secure software for smart cards, terminals&consumerdevices,andcreatesthefoundationsforconvergingdigitalservicesatthe crossroads of telecom, banking, transport, and government. The director of Trusted Logic underlinesthathiscompanycombinesoftwareexpertisetosecuresmartcards.Theirknowledgeis specificandcomplementaryaswellasveryclearlydefinedandcodified"WehaveanIntellectual Property culture, we have precisely patented 30 innovations" and they are involved in several localcollaborations.

Therefore, the pattern of interaction in NSA relates to a co-location of cluster members around scientificactorswithonlypotentialsynergy. LocalisedinnovationprojectsandtheintegrationofSMEs Thesecondcolumn(dealingwithlocalisedinnovationprojects),andthethirdcolumn(dealingwith the integration of SMEs into localised projects) will be analysed successively for each type of project.InthiswayitispossibletodescribeandanalyseeachtypeofLIPfosteredbythecluster andwithit,theanalysisoftheinducedstrategyandmodeofinsertionofSMEs. While in Narrative 1 (MRG) the only type of project induced was clear with somehow simple features, this Narrative 2 (NSA) is far more complex: 4 types of Localised Innovation projects (LIPs)emerge:(i)SMEsinitiatorsofprojects,(ii)Applicationdevelopmentprojects,(iii)Academic projects,andfinally,insomeconfigurations,(iv)Absenceofproject. NSAtype1project Inthefirsttypeofproject(secondcolumn,firstboxofthefigure),SMEsareinitiatorsoflocalised innovationproject.Asnotedabove,eventhoughhardlythecase,someSMEsinitiateinnovation projects. What characterise such projects? Why some SMEs initiate projects while others fail? Trusted Logic is involved in 7 different projects fostered by the Pole of competitiveness, for example, the Maxssim project that aims to develop a Secure Solution for Mobile Internet Multimedia.Althoughoperatingonmicroelectronicproductdesign,thecompanyhasmanagedto addvaluetotheendproductofthemicroelectronicdesign:"Forthesmartcards,ourspecialityis to develop software layers t within smart cards. (…) It is not exactly the same than what ASK, GemaltoorOberthurareproducing,itisrathercomplementary(…).Onthevaluechain,thereis thesiliconmanufacturer,andwecomeandaddhighaddedvaluesoftware.Weworklikethiswith ST,NXP,SAGEM.STandNXParebothourclientsandpartnerswhileSAGEMaretheirclients."To beabletodoso,heconfessesthatsuchacompanyneedsaveryhighdegreeofinnovationand R&D investment and strong links with research. "Trusted Logic insures its lead thanks to sustainableinnovation(morethan60%ofR&Donitsequitycapital)(…)Ihavealwaysbeendoing someresearchandIgenerallyworkwithpeopleholdingaPhD".Themanagerialcompetenceand prospectiveattitudeneededinacompanywithsuchapositioning,ismoreingrainedamonghighly skilled employees like PhDs, as far as they have stronger links with research. Trusted Logic has deeply investigated the area of activity addressed gaining an exhaustive view of his possible contributiontothevaluechain.Thedirectorevenclaimsthatthecompanyhastwomainareasof expertise: technological expertise, the security, and the second one, managerial expertise concernsthe knowledge of collaboratorsandclients 'activity.In amoregeneralway,he adds"I thinkthatSMEsshouldcreateareducedecosystemofpartnerswheretheycanactasintegrators, retailers,developersofmoresophisticatedandrichersystemsthanthosewhichareelaboratedby themalone." Overall, Trusted logic has succeeded in reconstituting its own ecosystem of partners and clients andholdthearchitecturalknowledgerelatedtothespecificecosystemthecompanyhascreated.

TheintegrationofSMEsofNSAintotype1project

ThethirdcolumnconsiderstheintegrationofSMEsintoNSAfirsttypeofproject.Inlinewiththe descriptionoftype1projectinwhichSMEsareinitiators,theintegrationofSMEsderivesfroma local push strategy. "Creating its own ecosystem gives more value to a product, reduces investmentcostsbecausethecompanypreintegratewithapartneroranother,andagreeswith thechosenpartner.Asaresult,thecomponentsarenotboughtseparatelywhichisverycostly.

(Trusted Logic Director). In such configuration, SMEs as the offered or supplier need to "push" theirproductsandservicestowardstheconsumers.ThismeansthatsuccessfulSMEsaretheone who hold three types of knowledge: technical knowledge incorporate in the product or the service, managerial knowledge for the project management as well as the development of relationalskillstogetinsertedinrelevantnetworks,andarchitecturalknowledge."Themorefirms knowhowtomastercombinativeknowledge,themoretheywouldgetfunded"assertsthePole SCSVP.Architecturalknowledgeisthemostcritical,particularlyforsmallfirmswhoareusuallyin the situation of limited resources and time. And architectural knowledge allow to master simultaneous knowledge of heterogeneous actors, their expertise, the company's contribution andtheidentificationofmarketneeds.Thus,architecturalknowledgerequireshighqualifications and skills "Because those who have the mission to combine frequently have an academic background with high qualifications, they need to be able to discuss in a complex or uncertain environment.Wetalkaboutinnovationandofthingsthatdon'texistyet.Sowearenolongerin an engineer scheme where we just receive specifications and develop them" (Trusted Logic Director).Thesmallfirmbecomesacriticalinterfacemanagingallthiscomplexity.But,inthistype of project SMEs have local clients that work and collaborate with them. This implies a greater anticipatedvalueduetoshorttimetomarket.Finally,asalreadynotedbythedirectorofTrusted Logic: "Our company has a strong Intellectual Property culture -30 innovation patents. The patentsdelineateourexpertiseandthereforemakethecaptureofvalueandprofitabilityeasier." ThistypeofprojectisthemostvaluableforSMEsparticipatinginacluster.

NSAtype2project

The second type of project emerging from NSA cluster (second column, second box) is called applicationdevelopmentprojects.Theseprojectsaregenerallytransversetothesectorspresent in the cluster but focused on new applications of technologies and new services. In this kind of projectcombinationofknowledgeareinessencepotential.Ifthecomplementarityofknowledge is high, the effective combination of knowledge and technologies is far to be easy to identify. Indeed, competences that are mostly oriented toward services, uses, and the application of technologiescanconducttothedevelopmentofamultitudeofdifferentmarkets.Eachactorhasa competence,inseveralareasofexpertise.Forinstance,theFIREprojectlabelledbythepoleSCS, isanapplicationdevelopmentproject.FIREisdesignedtohelpprotectnaturalenvironmentsoften threatened by forest fires. Portable sensors are installed in sensitive zones, which collect information for transmission to a remote location through a highly secured system for further analysis and treatment. The data gives fire fighters real-time intelligence allowing them to determinethebestplanofactionforrapidandsecurefireextinction.SothatFirefightersafety andsecuritycouldbeassessedandimproved.TheprojectinvolveslocalSMEsinmicroelectronics (SPS), and in IT Services and Consulting (@ctis ingienierie), mainly interested in new technology applications.Italsoinvolveslargefirms(Cryptyris)andacademics(Cerenetc.).Asthedirectorof @ctissays«ourcollaborationintheprojectcalledFIRE,interestedusmainlyforthebusinessand industrialoutcome.NotfortheR&Daspect.Idothinkthatthefutureoftechnologiesstemsfrom new uses and new applications. However, before the implementation of the Pole programme, therewasnoopportunityneitherthanvisibilitytoworkonthefutureofusesandontherelated competencies.ThisisthereasonwhyIamintegratingintotheproject».Theinformantstatement makes clear the problem of visibility of the local expertise. It also highlights the problem of combination of knowledge and the absence of a lead institution, or cluster design orienting the application of technology activities. In this type of project the design is clearly contingent, and boththedesignandthearchitecturalknowledgearetobebuilt. IntegrationofSMEsinNSAtype2project Comingtogether,thesefeaturesshowthattheintegrationofSMEsinthesecondtypeofproject draws on a local collaborative strategy. SMEs work with local partners, and need a strong collaborative strategy to go beyond the difficulties of combining expertise and identify applications. In order to integrate into this second type of LIPs, SMEs has to possess strong technical and managerial knowledge. In addition, they need to invest in the coproduction of an architectural knowledge. Besides, application development projects address worldwide customers.Indeed,themarkettargetedbytechnologyapplicationsisthereforeglobalratherthan local.ForSMEs,valueisthereforemoredifficulttoanticipatewithdistantanduncertainclients, than inthe case of predefinedandproximateclients. Moreover,inthe telecomand multimedia sectors intellectual property is difficult to delimitate. IP is particularly ill-suited to software. This lastaspectalsoenhancesthedifficultyforSMEstoanticipatethevaluecreated.

NSAType3project

ThethirdtypeofprojectemergingfromNSAcluster(secondcolumn,thirdbox)isconcernedwith academicprojects.Theacademicprojecttypeistypicallydriveninaglobalperspectivewiththe ambition to have an influence on the progress of global research. Therefore the design of academic projects is totally global. Furthermore, this type of project is directly related to a modular system with independent actors developing an innovation that could be divided into a groupofsubinnovationsthatotheracademicscanarrangeintovariouscombinationsaccordingto their personal research abilities. Within this type of project, partners share a standardised architecturalknowledge.Itisthereforecrucialforpotentialpartnerstobeawareofthedominant designlinkedwiththemodularaspectoftheenvironmentoftheproject.Moreovertheyhaveto get involved in global networks related to the academic "world". As noted by Realviz's director: "RealvizhadaverybigcollaborativestructureforR&D.Wemade4to5collaborativeR&Dprojects eachyear.Wehaveeveninitiatedatleast4projectsfundedbytheANRandEurope."

TheintegrationofSMEsintoNSAtype3project

In this context, the integration of SMEs into LIPs depends on a global pull strategy; very often theseprojectsareinitiatedbyacademics.However,toinvolveSMEthistypeofprojecthastobe focusoninnovationthatarenottoofarfromtheexploitationpotential:"Ingeneral,theprojects where SMEs are well integrated are projects where the time to market is short. (…) There is a project led by an SME from Sophia called NEUROCOM. They are the 1 st leader in France for the fieldofhearingaidandarethe3 rd inaglobalscale.Theyhadtheideatoimprovetheirproduct withINRIA.Itisreallyinnovativebutatthesametime,thereisanimmediateapplication."(Pôle SCS VP). Besides, both the need for insertion in global networks and having clients and partner externaltothecluster,aredefinitelyoneofthemostcommonstatementofinformantsinvolved in the academic project type. Realviz directror says "With 20 employees, we had been able to address 20000 clients in 71 countries. (…) But, zero local client. We never had a single client in SophiaAntipolis.Allourclientsaresomewhereelse,wehavealwaysworkedalotwiththeUnited States,50%ofourturnoverand90%ofourturnoverderivefromexportations.Forthe10%left,it isinFranceoverallwithclientsfromParis.Butnolocalclient." As a result SMEs' integration in academic project typically require holding technical knowledge and managerial knowledge, and possessing architectural knowledge, mostly in order to get inserted in global networks. In addition, as few short-term exploitable outputs can derive from academicprojects,theanticipationofvalueislow.
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NSAtype4project

Finally, the last configuration does not deal with a type of project, but rather, an absence of project (Figure 2, second column, fourth box). This particular situation mainly concerns young spin-offsandstart-ups.WhileMRGfostersspin-offsfromMNFs,NSAfostersmoreacademicspin offs. Such young companies have explored their innovation for several years before setting the company. As a consequence, they don't need to get involved in LIPs. Instead, they need to commercialise their innovation and put their research activity on standby. "At the moment, our priority is to win contracts or subcontracts. When it will be the case, we will then think to integrateprojectsofthePolewithcredibility,"saysascientificexpertofSystem'sVIP.Forthem, research only wears an informative aspect to capture the tendency of markets. "Today, what is interestingforSystem'sVIPinresearch,istoknowwhataremarketsorientations".Thecompany already have a portfolio of academics contacts and are well inserted in academics networks. Rather, through the cluster, they search for business contacts: "I have a very good academic network thanks to my PhD Degree but it is thanks to the pole programme that today, I have contacts with industrials and institutionals." Consequently, this type of SME doesn't want to integrateintoLIPsastheyarestillintheirearlyexploitationstage.

DISCUSSION

SMEs' integration into local innovation projects is closely related to the type of territorial innovation dynamics fostered by the cluster. The role of architectural knowledge in these dynamicsisparticularlyimportant.OurdatainthestudyofPoleSCSshedthelightontheroleof architectural knowledge and suggest that, as a matter of fact, cluster's type of innovation dynamics is actually closely linked to architectural knowledge, in such a manner that their existenceorabsenceaffectthewaysSMEsgetinvolvedintolocalinnovationprojects.Thispart, presents the grounded model that emerged. The grounded model illustrates the major links betweenkeyconceptstounderstandthisissueintheoreticalterms.

Figure8.Groundedmodeloflocalinnovationdynamics:Narrative1 Architecturalknowledgeandlocalinnovationdynamics Academicsoutlinethepositiveeffectsoflocalnetworksonchannellinginformationandresources and on locating members in a dense social network of overlapping affiliation and obligations (Owen-Smith and Powell, 2004). In this perspective, tacit and informal knowledge flows, supportedbydynamicsocializationprocesses,playafundamentalroleintheinnovationprocess. Nevertheless,theseflowsarenotsufficientforthepurposeofsustainingopeninnovationbased onthecombinationofknowledgeamongdifferentpartners. Inthisline,Carbonara(2004)shows the role of key actors who co-ordinate activities within a cluster: "both leader firms and metamanagersmanagetheinnovationprocesses" (Carbonara,2004,p.18). These actors, by coordinating activities support the mechanisms of knowledge combination. However, these mechanisms are complex; indeed, the collective achievement to align heterogeneousactorsandtechnologiesinaninnovationprocessisbasedonthedevelopmentof architectural knowledge (Anderson et. al., 2008). Our case reveals the role of architectural knowledgeinlocalinnovationprocesses. AccordingtoHendersonandClark(1990)whenasetofcoredesignconceptscorrespondingtothe major functions performed by the product, as well as the product's architecture is stable, dominantdesignisdefined.Inthesameline,clusterwithaspecificvaluechainischaracterizedby adominantdesignwhenarchitecturalknowledgeandrelationshipsarestabilised,suchasitisthe case in eco-systems. Cluster with dominant design favours innovative projects. In this case architecturalknowledgeisdevelopedandmanagedbykeyactorswhoinitiateinnovativeprojects. At the opposite situation, when no specific dominant design characterizes a cluster, innovative projectsaremoredifficulttorealize.Inthiscase,heterogeneousactorshavetoco-producenew knowledge about architectural relationships between socio-technical elements. In other terms, partners have to invest in the co-production of architectural knowledge. In the case of ICT applicativeprojects,thedesigniscontingent,evolvingforeachapplicationoftechnology;projects arethereforefewer.Thenecessitytoinvestintheco-productionofarchitecturalknowledgeand the difficulty to anticipate the value created in the project decrease the motivation of the potentialpartners. Byexaminingtheroleofarchitecturalknowledgeininnovationdynamics,ourstudyalsoprovides newinsightsintotheroleofspace. Sorensonet.al.(2006)outlinetheeffectivenessofspatialand socialproximitieswhentheknowledgebaseiscomplex.Inthiscasetheproximitiesfacilitatehigh fidelity transmission. In the same line, when the interfaces between component knowledge are complex,theneedforface-to-faceexchangesisimportant.Thus,proximityplaysasignificantrole whenthearchitecturalknowledgeiscomplex.Ourcasestudyshowsthatwhenthearchitectural knowledgeisstabilizedandstandardized,asitisthecaseintheICTfield,theprojectsareofglobal nature and therefore space doesn't play a significant role. Indeed, standardized architectural knowledgereducestheeffectiveinterdependencebetweencomponentsofknowledge.Thus,each actorcanindependentlyworkonhisorherowncomponentknowledge.

ArchitecturalknowledgeandSMEsinsertioninlocalinnovativeprojects

Our findings suggest that the nature of architectural knowledge influences the capacity and the motivationofSMEstoparticipatetolocalisedinnovativeprojects. In a cluster characterized by a stabilized dominant design, collaborations are easy: first the complementarityofknowledgeisclearlydetermined,makingeasiertheevaluationofintellectual property.Second,theclientstoaddressandtheneedstocompensateforarealreadyidentified. Thus, the value created by the project is easy to anticipate. Moreover, when the architectural knowledgeisholdingbythemajors,SMEneedonlytopossessspecifictechnologicalknowledge. But, when SMEs have to create their own eco-system, this requires further capabilities: such as entrepreneurialandcognitiveones. Attheopposite,whennodominantdesigncharacterizesthecluster,thedifficultiesforSMEsare high: first SMEs have to co-produce architectural knowledge, which requires time and cognitive capabilities. Second the uncertainty about the way to combine the diverse knowledge componentsincreasetheirdifficultywhennegotiatingintellectualpropertyandtoanticipatethe valueaddedoftheproject,twomainfactorsthatconsiderablylimitSMEsmotivation. Finally, global projects also require cognitive capabilities in order to be able to integrate a worldwide network. Moreover these projects are very often led by academics. Far from the market(exploitationphase),thevaluecreatedbythesekindsofprojectsisdifficulttoanticipate, whichreducesthemotivationofSMEs. LIMITATIONSANDCONCLUSION Thisstudyhashoweverseverallimitations.First,theroleofarchitecturalknowledgedevelopedin thisstudyhasnotyetbeenfullytestedinanothersetting.Second,giventhepurposeofthispaper, we did not describe the aspects related to the control of architectural knowledge; however architecturalknowledgeisameanforinnovationandcontrol (Andersson&alii,2008).Thirdwe did not analyze the link between SMEs capabilities to create or co-produce architectural knowledge and the education of SMEs' managers. Our case suggests that managers able to developarchitecturalknowledgeareoftendoctors(holdingaPhD). Notwithstanding, the approach taken in this paper, by examining the underlying mechanisms of local innovation dynamics opens up new avenues of research and ways to understand SMEs insertion into local innovative projects. Our findings suggest that the studies of local innovation dynamicsshouldtakeintoaccounttheimportanceofarchitecturalknowledge.Few,ifany,studies specificallyexaminethenatureandtheroleofarchitecturalknowledgeinsuchprocesses.

Inallcases,thedevelopmentandthecontrolofarchitecturalknowledgearesignificantfactorsto understandSMEs'integrationintoinnovativeprojects.

  ANR"(AgenceNationaledelaRecherche)whichareprojectsfundedbytheMinistryof researchforresearch-orientedinnovationprojects;"DGE"(directiongénéraledesentreprises)are projects funded by the Ministry of Finance and Economy for industrially oriented innovation projectsandthereforemoreappliedinnovation;and"CR"(ConseilRégional)whosefundingcome fromtheregionalcounciladministration. TheresultsdemonstratethataccordingtotheirlocationSMEsareintegratedindifferenttypesof projects.SMEsfromMRGaddresssuccessivelyCR,DGE,andthenANRprojects,whileSMEsfrom NSAaddressANR,DGEandthenCR.Thesenumbershavesignificanceinsofarastheyshowthat SMEsfromMRGareclosertolocal/regionalfunding,revealingtheircloselinktotheterritoryand thefactthattheyoperateinindustriallyorientedprojects.OnethirdofMRGprojectsarefunded bytheRegionadministration(inNSAonly16%).Conversely,NSAfostermoreprojectsfundedby ANR(65%),whichmeansthattheyaremorelinkedtoacademicsandresearchorientedprojects thanitisthecaseforMRG(35%). ItisthereforeinterestingtoanalysethenatureofrelationswithinLIPs.Tothispurpose,welooked at the patterns of relations internal to the cluster (Intra cluster) and relations between the two clusters (Inter cluster). First for inter and intra clusters projects for the whole Pole and then second, for inter and intra clusters projects initiated by SMEs. In both situations: projects regardless of the type of initiators, and projects specifically initiated by SMEs, it emerged that mostprojectsparticipantsareworkingwithpartnersfromthesamecluster.Fewprojectsareinter cluster projects. The links are therefore quite restrained to the immediate geographical area. Broadlyaquarteroftotalrelationsconcernintraclusterrelations,whilethethreeotherquarters of relations are intra cluster relations. The collaboration between actors throughout the value chain,sectorsandregionisthereforeonlyinconstruction.Thisshedthelightonthequestionof the nature of relations between the two clusters. The idea is to investigate the type of collaboratorsSMEsaresearchingtoworkwithandwhy. Figure4and5:SMEsmaincollaborators Inside the cluster, SMEs of MRG were having MNFs as main partners, and in NSA, SMEs have academicsasmainpartners.Instead,whenfocusingoninterclusterprojectsrelations,thepattern istotallyopposite.ItappearsthatSMEsfromMRGclusterworkmainlywithacademicsfromNSA. Similarly,SMEsfromNSAaresearchingforwhattheydon'thaveintheirimmediateenvironment: MNFsthatcollaboratewiththem. Overall, the findings of the quantitative analysis show that the success of SMEs in integrating projectsdifferaccordingtothetypeofprojectsandthenatureofcollaboration.Thisdistinctionis related to the specific local dynamics of innovation, highlighting the relevancy to look at the interplaybetweenthedimensionsofinteractioninclustersandtheirinfluenceonSMEs.Besides, mechanisms explaining the difference are lacking. This is the starting point of ourqualitativeanalysis.QualitativeanalysisWepresentthefindingsaboutthePoleSCScasestudythankstotwodistinctnarratives. Throughthemainanalyticalcodes,themes,anddimensionsbuiltfromthequalitativedata,aswell assomeinsightsfromtheresultsofthequantitativeanalysis,itsubsequentlybecameobviousthat twodistinctterritorialdynamicsofinnovationwereemerging,andthatthemodesofintegration of SMEs were totally differing. We labelled the two "narratives": Narrative 1: MRG's territorial dynamicsofinnovationandNarrative2:NSA'sterritorialdynamicsofinnovation. Whilefigure1describedourstructureofdataandhowthelinksweremadebetweenthemethod andthe data, the next two figures (Figures 2andFigure3) provideexplanationsabout the links madebetweenourdataandtheemergent-groundedtheory.Theyallowdemonstratingtheclose connectionsthathasbeenmadeamongmethod,data,andthegroundedemergenttheoryinthe termsusedbyGoia(1994).Thisisthereasonwhythepresentationofthefindingswillfollowthe narratives' structures illustrated in figures 2 and 3. Within each dynamics of innovation three widerdimensionsemergedandweremutuallyhavinganinfluenceontheprocessofintegrationof SMEs into localised innovation projects (LIPs). The three dimensions were also able to describe and give insights into the success or eventual failure of the process: the characteristics of territorialdynamicsofinnovation,ofLocalisedInnovationProjects(LIPs)andofSMEsintegration into the LIPs. These three overarching dimensions highlight key critical underlying mechanisms thatneededtobecapturedtounderstandhowSMEsintegrateintoLIPs. Narrative1analysethedynamicsofinnovationofMRGclusterandshowsthatarealecosystem isthrivinginthecluster,enhancingSMEsintegrationintoprojects. Figure6.(1 st Narrative)MRG'sterritorialdynamicsofinnovation(Marseille-Rousset-Gemenos)