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Virtualw orldsa nd virtuals ocialn etworksp rovide real opportunitiesf or companiest o implementresearchinmanagementdealing with immersiveenvironment,interactionand co-creationofvalues(artefact,process,knowledge). Newcapabilitiesand newtools are emerging.The observations drawnfromexperiments allowcategorizing them.Wethen proposea na pproacht hatc ould help companiest os tart activities inside thesen ew environments of collaborativework. Thecross fertilizing insights betweenthe virtualand therealworld areshown andintroducedasthe bridge.The 3D economyprocess is basedon shortercyclesofdecisionmakingprocesses.The 'bridgemodel'integrates theadded value chaina nd goes beyond it with thec reationo fo utlyingc lustered values.T he bridge mechanismshows aspectrumfromlow potentialtohighpotentialareas -o ffulfillments. Acompany strategy mayexplain apositioning on oneorthe otherlimitsofthe spectrum.

Introduction

Thet hree dimensionale conomy (3D) illustratedt hrough virtualw orlds( VW)a nd virtual social networks (VSN)provide real opportunitiesfor companiesinthe fieldsofimmersion, interactionand valueco-creation.VWwithout at leastone individual member of aVSN,being linked synchronouslyorasynchronously duetopersistence characteristicsofthe online world, is an emptyspace outofour scope. Forpractical reasons, when 'VW' is mentionedinthis document it means'VW and3DVSN'including seriousgames andMassively Multiplayer Online Role PlayingG ames (MMORPG).I nputsc omingf romR &D andm anagement practicess uggest that betweent he digitale nvironment andt he realityt here is am utual enrichment process. 3D economyprocess relies on reducing decision making cycles andtheir persistent capabilities (e.g.w ith rehearsal/simulation functionalities) to provideas afer workplacea nd collaborativee nvironment.T hism ay be understood throught he 'bridge model' whichnot only integrates butsurpasses thevaluechain modeland theassociatedsilos. This bridge modelletsvalue creation rise outinnew distributeddimensionscomingfrom innovative practices, achievements andtangibleoutcomes.

Business casesweremade, from thosevirtual worlds defined by [START_REF] Limayen | 3D social virtual worlds research issues and challenges[END_REF].Theyaim at definingthe technical, organizational andfunctionalsystems used.The goal of this paperistounderstandhow companiescan usethose 3D applications and VSNtocreatevalue.Those virtualworldsand VSNare first classifiedand defined.Adouble stageapproachisthenintroducedtohelpcompaniesfind outwhatvirtualizationis. Thefirst stagedeals with thestrategic position aimedat. Thesecondone dealswiththe selectionofthe strategicoperationswhich canbe'virtualized' throughthe activity theory frameworkand the transition from realityto'virtualreality'enhancedwiththe bridge model. This approach has been tested over a3-yearperiodand 56 case studiescomingfromthe internationalIntraverse awards.The Intraverse awards competitionwas createdin2007 [START_REF] Quinio | Economie 3D et inte ´gration des univers virtuels[END_REF]. It gathers, throughaninternational competitionprocess,the worldbestusage of 3D virtual worlds within organizationsaspresented in theIntraverseawards (2010). Four issues of the Intraverse awards were held from 2007 to 2010.T he 2009 Intraverse London ceremony awards canbeviewedonamultimedia support [START_REF] Quinio | La recherche sur les univers virtuels une proposition de de ´marche fonde ´es ur l'activite ´.P aper presented at the meeting of AIM[END_REF]. Apractical studycoming from theselectedcases in 2009,the case of Michelin,ispresentedinthe last sectionofthis paper.

Virtualsocial networks and organizations

State of the art

Thetechnical dimensionofthose VW originates in theindustrialapplications. Accordingto Fuchs, Arnaldi, andMoreau(2006), thevirtual realityallowsusers,via theiravatar, to change thetime, theplace(s)and interact with anew worldand others'avatars.First applications of virtualreality came from thetechnical field [START_REF] Arnaldi | Humains virtuels et collaboration dans un environnement virtuel de formation[END_REF]. Interactions between worldusers,aschanges arecarried out, make thevirtual worldconstantly on themove, and this evolutionseems to be improvised (Ortiz de [START_REF] Ortiz De Gortari | Second Life survey: User profile for psychological engagement &gambling[END_REF].

There exists today more than 300VWlisted in the world with an estimated 700 million web users and more than 150 million users with mobilephones.The most important ones are located in Asia ( QQ with 1billion multi-media registered accounts)and Cyworld in the USA ( PenguinC lub and Neopets). Some of those VW are clearly dedicated to ay oung public (teenagers) or opened to awide public ( Second Life and Facebook with 500 million registeredusersusing extensively3Dapplications such as Scene Caster or the online game Farmville with 80 million registered accounts) and their in world and real world (RW) communities. These worlds allow new experiments where users can be free from time, space and gravityconstraints. Social relations are regulated by the in world or the social networkbehavioural practice code and habit called community management.

Those3 Di mmersive VW allowt he final user to geti nvolvedi nt he upstream design process. So they make easier theproducts andservicescustomization by thecompanies.The user mayformnew virtualobjects (content)but also change theworld environment(context) anddevelop newcommunities andnew linkages within VW.Companiestry to capturethe users' generatedcontent andcontext throughthose 3D platforms, andmustidentify, listen and adapttheir offers to what thesecommunities sayabout them within theseVW. Aconsumeris notv ieweda sa ni solatedi ndividualb ut as an influential forcei na no nlinec ommunity. Aclothes manufacturer mayobserve avatarstryingits rangeofproducts in thevirtual world, studythe collectionswhich arethe most successful andpropose customizations formarketing in tangible shops. Virtualw orldsa re closed,a nd fort hisr easone achc ompany selectsa n environmentwhich maydisappear.Apossible solutioncould be foundinthe outcomeofthe 3D Metaverseworlds(METAVERSERoadmaps, 2010)thatistosay aset of virtualworlds communicatingb etween themselves;a nother solution is thed evelopment of virtualw orld standards ( Sivan,2 009).V Wa re increasingly perceiveda sa no pportunity forb usiness activity ands omet ypologieso fV Wh avea lready been proposed to promotes tudies and applications (Kim,Lyons,&Cunningham,2008;Messinger, Stroulia,&Lyons, 2008). But thesetypologiesgenerally do notinclude technology within social or business contexts.

Definition and classification of VW

In order to define and classify VW, astudy was made on 60 internationalVW [START_REF] Quinio | Economie 3D et inte ´gration des univers virtuels[END_REF]. This studywas madethrough direct observations among the following VW ( QQ, Second Life , Entropia and Facebook )e nhancing online communities management such as whati sh appening through the usage of VSN,M MORPG and serious games. This studyisdifferent from the 56 case studies obtained from the Intraverse awards competitions from 2007 to 2010.

AVWisdefined as a3Dand persistent environment linkingupahuman community through avatars. Each avatar may interact directly and freely with the other ones within the virtualsocial networks generated as it can make it on the virtual environment (objects and or contexts creation and changes).

In this survey of 60 VW, the following characteristics were used:

. communication analysis(dialog tool via chat, voice through IP);

. pictures analysisa nd graphics tool because the quality of av irtualw orld is partly assessed through the immersion process; . consumer analysis (understand how the VW is used and by whom);

. VW analysis (dealing with the world and categories of actions related to the virtual environment).

The results distinguished three main VW categories:

(1) thescenarioworlds: this category relies on abasic scenario from whichall theactions carriedout in this world have to be modelled such as seriousgames andMMORPG; (2)t he worldsr elying on chats: them aing oalo favisiti st oa llow theI nternet users having subscribed to chat andinteractwithinvirtual communities; (3)t he worlds with parallel reality: this category is quiteclose to thepresent web. Users maygoshopping, meet andwanderaroundinthe scenerywithout having goalsto reach.

From thosev irtual environments Second Life was selected as it best illustrated the transition from the valuec hain concept to whatw ec allt he 'outlying clustered value creations'.D espite the fact that Lindenl abs, the foundero f Second Life,i mplemented a major downsizing in the organization in June 2010, this VW seemst oo fferg reat opportunities for companies.

Firms can create value

The study of value creation in VW was made using case studies in as cientific approach [START_REF] Yin | Case study research: Design and methods[END_REF]. Asurveywas conducted on 56 companies from 2008 to 2010. The associated business cases were coming from the Intraverse award competitions (Intraverse awards, 2010). These cases were assessed by the Intraverse assessment committee.This committee is made up of academic experts and professionals. It ranks the proposed cases according to alisto fcriteriaass hown in Table 1. Thec asesr eceivedf or the Intraverse awards competition may belong to seven categories: small and medium companies; big business;t erritorial communities;R &D; education; project; serious games. [START_REF] Chang | Why Il ove this on line game: The MMORPG stickiness factor[END_REF]C hen, Slau,&Nah, 2008;I ves&Junglas, 2008;L ee,2 008) whicha llowed studying thefirstexperiments.All thecategoriesoforganizations have been scrutinized, from smallt ol arge companies, associations anda dministrations.T he business models mayb e internal to aVW(forinstanceareal estate agency sellingvirtual islandstovirtual residentsin Second Life)orlocated at therealworld border (a real estate agency sellingrealproperties having hadt hemfi rstv isited in av irtual way).T he experimentsd escribed arer elying on [START_REF] Porter | Competitive advantage[END_REF]valuechain (see Figure 1).

Thetargets of usingthose strategictools maybeinternal(companyemployees)orexternal (customers andpartners) within communitiesbeing on or offline. In Figure 1,thecharacter' To go beyond theclassical valuechain,showing thesilos characterizing organizations, the expression 'outlyingclustersvalue creations' (OCVC) wascreated.InaVW actors maycooperateand co-produce in multidimensional ways andgenerateOCVC. In Figure 1, theblack area at thechain's tipshows thevalue creation area.The latter originates from theoutlying clusteredv alue creationso btainedb yt he decompartmentalization of theo rganizations' traditionalsilos.The 'outlyingclustersvalue creations' conceptwas first designed andtested from theI ntraverse awards casess tudied.T he mechanisms hows as pectrumf roml ow potentialt oh ighp otential valuec reation. In Figure 2, theg raphic correspondst oaworld leadingc ontinental European bank.T he positioningo ft wo businesses is presented. The companys trategym ay explainapositioningo no ne or theo ther limito ft he spectrum; fosteringvalue creation forstakeholdersbeinginsideand/oroutside virtualcommunities. The initialpresenceofthisbankin Second Life with itsvirtual building andthe first avatarsofthe participatingt eamm embers canb ea nalyseda samirror effect of ther ealw orld.M edia coverage benefitscan be relatedtoacommunicationstrategyand to an increasedawareness forthe brandonspecific targets. Thebankarchipelago (including aselection of business units) in Second Life wasdeveloped laterwithafewvirtual buildingsand astrongcustomization of theparticipants'avatars.Inthismodel, we distinguisheda'low addedvalue creation area' bridge defined by theduplication of therealworld activities andorthe brandcommunication channels like in thetangibleeconomy (Figure2).

We also cannoticea'highadded valuecreationarea' bridge wherethe OCVC translatethe synergiescomingfromthe overallsystem. It formalizes thebridgesbetween theRWand the VW in thef ramework of strategically manageda ctivities ( Quinio &R e ´veillon, 2008). In addition to that,ifthe VW developments last as expected,the companywillfind in theVW, newcollaborative work spaces andmilestones.

This first stage of the approach allows the definition of ag lobal positioning of the organization, and then leveraged activities, which can be virtualized and transcended, may be chosen.

Analysing activities: the activitytheory

The activity theory analyses the humanp ractices in as ocial context and in relation with tools [START_REF] Leontiev | Problems of the development of mind[END_REF][START_REF] Vygotsky | Mind and society[END_REF]. It focuses on worka nd learning and defining activityasanessential component [START_REF] Marciniak | Coordination, the ´orie de l'activite ´et the ´ories des organisations[END_REF]). An activityisarelationship between asubject (individualorgroup) and its environment through an object. This theory has been used in the studies on collective work (Hasan,2 003;[START_REF] Lorino | La notion de processus en gestion comme premie `re approche des activite ´sc oope ´ratives complexes[END_REF]. Observing activities allow understandingofthe tools evolution and how they influence knowledge and social groups practices. Once the knowledge is assimilated, it is integrated in the tool to enrich it. In the most recent developments ( Quinio, Marciniak, &R e ´veillon, 2009), the triad subject/tool/object is studied within the organization context in VW (Figure 3).

Therelationship betweenthe subject and the goal is used not only by the tools but also the community which defines the rules, the organization and the context in which the subject or the subjectsa ct. Theg lobal model( Figure 4) allowst he representation of activitysystems or activities networks. For instance, the tool component of an activitymay result from another design and achievementactivity from atechnical team. In addition, an activitymay evolve towards amore complex activity.Inthe case of asystem of activities, amain activityi sd etermined, upon which are connected supportorrelated activities.

Theactivity(level1)isrelated to thegoal. It is achieved througharunofactions (level 2) whichdefine apartofthe 'how to do it'. Actionsare composed of operations (level 3) which definethe 'how to do it'inspecific conditions.The followingexample is proposed from the literature (Hasan,2003).Adesigner wantstolay outaproduct(activity)tobemarketed(goal). Amongthe activities to achieve, he hastomanufacture theproduct (action) whichwillmake useofdataacquisition,implemented with specificengineering tools(operations)(Figure 5).

Thegoal is to compare the activitytaking placeinthe real world and the one going off in avirtual world (in world). Every time that the VW possibilities allow for areal action to be turned intoavirtualo peration embedded in the tool, participants may face more complexa ctions.W ith this point of view on activityi naVW, it is possiblet oi dentify which activitycan create valuefor the organization. In Figure5,the descending direction corresponds to as implification of the studied practice. The increase in the number of operations and the decrease in the number of actions allow to automate apart of the work and to freesome time to tackle more complex activities. The knowledge reallyacquiredis graftedtherefore in the tool during operations. Then, the knowledge is madere-usable in another action or in another activity. Relyingondevelopments obtainedfrom the activity theory, one may assume that the components transferred from the VW to the RW constitutet he knowledge embedded in the tool (including the avatar itself) through the virtualized activities. Thus company borders are changedast he VW and the RW fit in. Studying the transition points: the bridge model TheVWpracticefor acompany requires necessarilyshiftingatacertaintimefromthe real worldt ot he VW.I tr equiresg oing over activities in theV Wt hent or eturni nt he RW.

Thep rocess analysis (Hammer&Champy,1 993) allows specifying when andw here the transition to thevirtual world mayhappenand when andwhere thereturntothe real world takesplace.Inour approach,virtualizationisnot opposedtoreality butunderstoodasaspace openingnew opportunities [START_REF] Quinio | La recherche sur les univers virtuels une proposition de de ´marche fonde ´es ur l'activite ´.P aper presented at the meeting of AIM[END_REF]. Virtualization is an unrivalled environment to experience milestoneachievements(including experiential marketingfor brands). Thekey questionsare dealingw iththe transition points betweenthe VW andthe RW.T hiscan be shownpeculiarlyinthe consumptionofvirtual goodswhich cannever be totallysubstituted to thec onsumption of tangible goodss ucha sd escribed by Siddiqui andT urley( 2006).

Knowledgemanagementand valuecreationare placed at theinterface betweenthe RW and theVW. Some activities happeninginthe RW maynot be held in theVWand some activities canbeachievedonlyinsidethe immersive3Denvironment.Onthe otherhand, asignificant number of activities arei mprovedw itht hisc ross fertilizations ystemd ealing with the followings tages: design integration; achievement; andd iscrepancies reductioni nb oth worlds.

Businesscase: at raining centre for the enterprise architecture

This case studyi ntroduced by Michelin comes from the London Intraverse awards competition in 2009 (Intraverse awards,2 009). In the courseo f2 007 this European industrial tyre and rubber group was facing strong rivalryf rom its world competitors in Asia and in North America. This company is one of the leading players in the global tyres and rubber world market valueapproaching US$115b illion in 2009 (Table 2). More than 94%ofthismarketisdistributed on threecontinents:Asia; Europe;and North America(Table 3).Among decisionsmadetofosterthe firm'sglobalservices development, theBoard of Directorswishedtoimprove thefirm's productivity andanenhancedcreative team work approach on aworldwide basis. This orientationsupported thegoals to grow the base of global customersand to accelerate theproductsand services delivery cycles.Inthis context, thefi rm wanted to developE nterpriseA rchitecturep rojectsa nd to improvet he effectivenessoftrainingonthiscomplex topic. Forthe understandingofthiscase, we also rely on acasestudy of Forrester (Driver,2008).

All traditional teaching slides based approaches were not satisfactory

Thechief informationofficerand theenterprise architecture (EA) IT teamswereassigneda majorr olei np romoting then ew global teaching environmentr elying on an innovative collaborativeand immersivesolution(Le blog desmanagers2.0). Alltraditionalslide based approaches were unsatisfactory as they appeared to be tooconceptualand toocomplex.The challengewas to train, in afirstperiod, 163ITpeopleinNorth America, Europe andAsiato understand theEA, so that they woulddesignand deliverglobalapplicationsbased on EA.

Avirtual andtotally interactivetrainingcentrewas established with thesupport of an IT agency in March2008. TheEAgroup within theITdivisionlaunchedaprivatetwo island region in Second Life designed to trainthe IT professionalsonarchitectureconcepts. Thetotal training packagewas redesigned andsimplified.Itwas then made virtualtobeaccessiblefrom anywhere,without requiringachange of location.Thisvirtual environmentallowed teaching complexc onceptsinnew ways.T raineesu sedinteractive teaching materialsb uilt into the environmentwhich helped them work on business concepts,process management,functional blocks andbusinessservices relyingonservice oriented architecture.The importance of theIT governance wass tressedb yp lacing as pace dedicatedt ot eachinga nd learning about governance at theg eographicalc entreo fthe region.T he training sessions were undert he supervisionofacoachtrainer,but they were also designed forself-training.

To introduce somefun, the participants, who completed the exercises, are allowed to race against their peersinvirtual go-karts aroundatrack, where the centrepiece was agiant company logo. This conveyswithin the company an image of EA as something new and exciting [START_REF] Driver | Michelin uses Second Life forenterprisearchitecturetraining[END_REF].

Costs assessment

Avirtual worlddevelopmentagencywas hiredtobuild the Second Life region.Ittookabout twomonthsand thecostwas closeto e 60,000,which is more or less thesameaswhatwas spentfor thetraditional classroomtraining. In this first stagethe traditionalclassroom cost is increasedbythe Second Life training cost.However reducing thetrainingcostwas notthe firm'smainobjective.Inthe future,trainingwithin thevirtual environmentcould replacepart of thetraditional training methods (Driver,2008).Thusthe global training cost peremployee mightbereduced.Nevertheless,specific training actionswhich requirefacetofacesituations will notdisappear,despite thevirtual training environmenttakeoff.Duringthisexperiment, significant time andbudgetsavings were made on transportand meetingplace costs.

The pedagogical approach

Training wasb ased on am ix of PowerPointp resentations andi nteractive lessonsw here trainees manipulatedobjects.Trainingthe IT professionalsonthe basicnavigationskills,how to move an avatar in theirnew Second Life environment, takesonlyfew minutes. Trainees attend sessions usingtheir avatars, sitinanaudiencewiththe avatarsoftheir peersand listen to apresentation.Traineesvisit avariety of interactivesessionswhere they canlearn to builda road map. IT projects arerepresented by circleswithrelated costs. Thetraineesmay clickon them andthenmatch thecostofthe projectwiththe company'sgoals andbusinesspriorities. Ag oodo rb ad answer turnst he clickedc ircleg reen or red. Trainees aret aughtt ob uild business processeswhich fit with thecompany's strategicoptions.Theycan also learnhow to turn theb usinessp rocesses into business services delivereda crossa ctivitiesa ss hown by [START_REF] Driver | Michelin uses Second Life forenterprisearchitecturetraining[END_REF]. Simulation is ac omplementary part of this training. It involves employees in virtual situations where they can gain experience which will benefit the company later. The trainees were asked to express their satisfaction level on the EA methodology implemented and on their Second Life immersive environment perception. The 163 trainees answered ab asic questionnaire, the results are shown in Table 4.

These results are considered as promising by the EA group. The EA management believe virtual worlds are ag reat way to present,t ot rain and to interact. It allowst he unleashing of group members' creativity but it also requires acareful preparation prior to being implemented.

Additionalbenefits

Training theITprofessionals to usethe Second Life virtualenvironment wasthe first stagein an ambitiousprogramme within theMichelingroup.The positive resultsobtainedbythe IT professionalstriggered offthe scheduling of more training sessions within thegroup.

Thefi rm aims at training more than 2000 executives in both the conceptuala nd functional aspects of EA. Islands were used for internal eventssuch as communication of the 2009 objectives. They are now used to set up meetings and conferences. The firm is investigating other opportunities to use the virtualworlds for training in other areas.

Confrontation with our model

The firm's strategic position was obviouslyinthe 'high value area'ofFigure 2. TheVW platform did not propose only the duplication of at raditional learning platform but additional functionalities. The 3D environment allowed shifting at raditional teaching environment to an ew learning concept. By using the capacity of the VW (3D and immersion)t he participants were able to integrate their new knowledge in the tool.T he trainees were not only reading, but were also manipulating,c omplexc oncepts via their avatar. The outcome of the satisfaction surveyi nT able 4s hows that participants have transferred their knowledge from the VW to the RW.

Conclusion

In this paper, the theoretical input reliesmostly on the activity theory and on the concept of outlying cluster valuec reations observed and measured from our 56 case studies carried out over a3 -yearp eriod. The cases studied dealt with the positioning of one, or af ew, strategicselectionsofbusiness units and activities in the virtual world. Once the activities are selected, the way in which an optimal valuec an be co-produced in one or af ew selectionsofcommunities, has to be thought through the framework of an open innovation process. As we saw, companies may have as pecific virtual strategy, av irtual strategy parallel with areal one, amirroring strategy and/or avirtual strategy linked with areal one [START_REF] Goel | If you build it will they come? An empirical investigation of consumer perceptions and strategy in virtual worlds[END_REF].

Training implications

Integrating the 3D environmentsinthe teaching and training solutions is possible. It brings new and innovative aspects in the field of training. Trainees may learn quickly to manipulateo bjects and concepts. They are able to redesign processesa nd business roadmaps. They can also assess the servicesd eliveryq uality and relevance within their organizations. These 3D immersives olutionsm ay be mixed with traditional training formulas. From the Intraverse experiences, it can be suggested that academic institutions and organizations could take advantage to enhancet he role of 3D environments in their teaching and training activities. Promoting the 3D training might become adifferentiation criterion betweeno rganizations in the future.

Managerial implications

From am anagerialp erspective,i ntegrating the3 Di mmersive environmenti nastrategic approach requires afew pre-requisites.Managementhas to be awareofthe potentialvalue creationsthatcan be repatriatedfromthe VW to theRW. Managerawareness is onething,but ap otential valuec reationh as to be turned into ap roject showingt he many possibilities proposed by the3 De nvironments. With theE Ap roject,i th as been shownt hatt he new functionalitiesintegratedinthe toolsallowed fort he manipulation of objectsi nanewand creative way. Experiencesa cquireda nd integrated in thet ools allowfi rmst oi dentifyt he outlying clusteredvaluecreations whichwillpositionthe companystrategyinthe 'highvalue area'ofFigure2.The integrationofthe OCVC opportunitiesinacompanystrategyrequires an adequate testing, priort ot he strategy implementation.O ncen ew OCVC have been identifiedand tested,itisnecessary to assess theirpotential in termsofadditionalrevenuesfor thecompany.Inadditiontothat, thetransfertothe RW from concepts tested in theVWmay affect significantly thec ompany organization andi ts managerial practices. Thes trategic integrationofthe OCVC potentialrequiresmanagerstoshowaforerunner profile as well as business developers'skills, supportedwith astrongtaste forassessing innovative outcomes. What is at stakefor acompany is to be able to differentiatefromits competitorsand to reinforcei ts strategicp osition. This canb ed onet hrough somethingl iket he EA project depicted abovewhich canbepreparedand structured before beingtestedinaprogramme. It is also possible to imaginethatasmallinnovationentity, relatedtothe corporatemanagement, mighttestthe 3D environments andtheir subsequent newpositioning forrelated potentialities. Recommendationscould then be made to themanagement, whoseresponsibilitywould be to choose to commit investment in those3Dimmersive ventures,ornot.

Taking into accountthe majordevelopments of the3Denvironments,itseems difficult for companiestodowithout them.The 3D environments couldbeusedtosupport thecreationof blue oceanmarketsegmentsasintroducedbyKim andMauborgne (2005).One of thepossible uses of these3 Denvironmentswould be to make easier thea chievement of news trategic options. It seemsdifficultfor managers nottoget involved in what turnsout to be apossible source of valuec reation. Business schoolss houlda lsob et askedw ith integratingt hese immersivetools into theireducational programmes forbothcurrent andfuturemanagers, not only to stimulatetheir intellectual contribution in thedevelopment of strategy,but to open up theireyestostrategic capabilities.

3D environments technical limits

This research hast ob er einforcedw ithn ew cases, showingd etailso ft echnological environments.O natechnicalp oint,s olutions such as the Second Life environmenta re proprietaryones. Thereisastrong demand from companieswhich want to implementthese solutionst omovetonon-proprietary '3D' standards. Companiesmay invest in proprietary solutions, only if they aremaintainedonthe medium/longterm. They want to secure their3D investment.Areal 3D market developmentseems to be dependentonthe outcomeofnonproprietarystandards shared by alarge groupofthe software developercommunity.

Limitations and futureresearch orientations

The3 Dc ases,s tudied within theI ntraversea wardsc ompetitions, arel imited to as mall number.Amore extended period of survey wouldallow abetterunderstanding of theway the VW work andtheir relationshipswiththe RW.Thisresearchhas to be reinforced with new casesshowing detailsonthe technologicalenvironments. Scientific analysis,applied to the new3Dsolutions,willplayamajorroleinthe coming years. TheR&D investigators in this field will have to test andassessthe innovative solutionsproposedand theirrelated benefits. Their analysis will orientate thepossiblegrowthofthe 3D immersivemarkets in thecoming years. Them aind irection of ther esearchi st os tudy in deptht he casesi dentifiedi nt he Intraverse competitions.Itisalsoplanned to developaseriousgameasacomplementaryfield of expertise. Ultimately,thisstudy describesthe newcapabilitiesproposedtothe management in termsofknowledge urbanization with 3D,withinstrategically evolving organizations.
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 2 Figure 3. The activity theory triad.
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 5 Figure 4. The activity theory global model.

Table 1 .

 1 s Intraverse case studies assessment matrix. specifies theimportanceinvolumeofthe experimentsinthe portfolioof56casestudies. Af ew lessonsc an be drawnf romt he virtualization introduction inside thec ompanies' activities.The initialinvestmenttoprovide apresence, even imperfect, is limitedand it allows theacquisition of arealknowledge of thosenew environments within whichthe immersion andt he persistencya re implementedi nn ew managerial dimensions.D esignr isks mayb e limitedhavingrecoursetothe 3D simulation.3Dimmersive toolsbring in arealadded value forspecific activities,suchastrainingand marketingfor instance.The crucialpoint forthe companiesistoselectthe adequate business activities andhavethe good ideasnecessary to obtain productivity gains, stress reductions or buildacompetitiveadvantage.Two tracks may be outlined.The first oneshows an external directiontowards theinstitutional communication andthenamarketingorientation to productco-creation andsales. Thesecondone is internally oriented towardsinnovation, training andcollaborativework. In this case,the goal is to save andp rotect resourcesa nd to increase thec reativity. Some authorsh avep roposeda classificationo fstrategic attitudesfor organizationsthathaveavirtualand arealbusiness(Goel&Prokopec,2009).Companies mayhaveaspecificvirtual strategy,avirtualstrategy parallel with arealone,amirroringstrategyand finally avirtual strategy linked with arealone.

	Marks by group of criteria	Case studies selection criteria
	30	Topic of the 3D virtual world/serious game Level of innovation Concerned audience and relative importance Strategic importance of the project (not yet online versus operating) International scope Stakeholders engagement
	20	Attitude 2.0 Number of exchanges done over the 3D platform Importance of the contributions as value creation Hierarchy levels concerned within the organization
	15	Quality of the intangible asset (island, building, 3D object) Clear graphics, ergonomics Interaction Multimedia Update
	20 10 5M edia impact obtained further to awarding it Feedback of the platform content Audience measures (traditional media, Internet, blog, wiki) ROI (level of allocated resources versus measured return) Strategic alignment of the organization versus 3D General quality of the application file 100
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		Recruitment		Training
	R&D	Marketing	Sales	Customer service
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 2 Global tyres and rubber market value: 2005-2009. 

	Years 2005-2009	Market value: US$ billion
	2005 2006 2007 2008 2009	110 118 130 120 115

Table 3 .

 3 Global tyres and rubber market segmentation.

	Territory

Table 4 .

 4 EA methodology understanding and immersive environment satisfaction.

		Iunderstand the EA methodology (%)	Second Life appropriate to learn about EA (%)
	Very true True Somewhat true Not true	61 35 43 59 38 00

Source: Intraverse awards (2009).

Source: Datamonitor,M arch 2010.