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ABSTRACT

Thisarticledescribeschangingcustomerdemandsrequirethatenterprisesmobilizetheirresources
toquicklydevelopa suitableproduct.This is achievable if competing enterprises collaborate to
delivertheproduct.Eachofthembringstheirexpertiseintothecollaboration.Thiscollaboration
whereeachenterprisebringsinitscorecompetencyisreferredtoasavirtualenterprise(VE).A
constructionprojectisimplementedbyateamofprofessionalsandanallianceofcompaniesthatis
formedbyconsultantswhoevaluatecontractorsforspecificprojecttasks.Partnerscanberepresented
asmultipleagents.Priorevidenceofmulti-agentsystem(MAS)modelthatfacilitatesformationof
VEsislacking.VEMASontologyhasbeendesignedandusedinagentinteractions.Themodel
canbeusedinevaluationandselectionprocessofpartners.Delegationoftheprocesstothemodel,
givespartnerstimetoimplementthetasks.Partnerevaluationandselectionproblemforbuilding
constructionprojectsissolvableifpragmaticscientificapproachesareemployedwithappropriate
mathematicalmodels.ThisarticleproposedaVEmodelforevaluatingandselectingrightpartnersfor
buildingconstructionprojects.Themodelwasusedtodemonstratethechoiceofthemostpreferred
partner.Researchershavenotevaluatedthismodelbutproposethatonceinplace,itcanevaluated
againstmanualselectionofpotentialpartnersusingsimilarparametersbyexaminingthecloseness
oftheoutput.
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INTRodUCTIoN

Duetofrequentlychangingdemandsfromcustomers,globalcompetitionandtechnologicaladvances,
ithasbeenstatedthatthenextgenerationofadvancedproductiontechnologieswillrelyoncooperation
andcollaborationofenterprise(business)partnerstoshareexpertise,costsandrisks(Hsieh&Lin,
2014).Thechangingcustomerdemandsrequirethatenterprisesmobilizetheirresourcestoquickly
developaproducttomeetthesedemands.Thiscanbeachievedifenterprisesincompetitionwork
togethertodelivertheproductinsteadofeachtryingtodeliverit.Eachofthembringstheirexpertise
intothecollaboration.Thiscollaborationwhereeachenterprisebringsinitscorecompetencyas
suggestedin(Unver&Sadigh,2013)isreferredtoasavirtualenterprise(VE).

AnumbersofresearchershavepaidmoreattentiontotheformationphaseoftheVElifecycle,
whichperhapsexplainstheimportanceattachedtoit.TheformationphaseofaVEcanbedividedinto
foursteps(Tolle,2004;Afsarmanesh&Camarinha-Matos,2005;Guerra,2006).Thesestepsare:(1)
Identificationoftheproblem,(2)Identificationofthecorecompetenciesrequiredtodevelopasolution
totheproblem,(3)Theevaluationandselectionofthepartnercompaniescapableofdeliveringthe
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requiredcorecapabilitiesand(4)Integratingthecorecapabilitiesofthepartners.Amongthesesteps,
thepartnerevaluationandselectionstepisthemostcrucialoneandisthemainfocusofthisstudy.
Thefirsttwostepsareproblemspecific.Theintegrationphaseidentifiesthefunctionalrequirements
forVEafteridentifyingtherequiredpartners’corecompetencies.

AtypicalapplicationareafortheVEparadigmisinindustrialmanufacturing.Nowadays,most
manufacturingprocessesarenotcarriedoutonasingleline.Companiestendtofocusontheircore
competenciesandjoineffortswithothers,inordertofulfilltherequirementsofnewproductsand
associatedservicesdemandedbythemarket.InaVE,everyenterpriseisjustanodethataddssome
valuetotheprocess.Althoughmostclassicexamplesofcooperativenetworkedorganizationscanbe
foundinsomeparticularbusinessdomainssuchastheautomotiveindustry,thistendencyisspreading
tomanyotherareasincludingthefoodandagribusinessindustry,electronicsandcivilengineering.

Similartomanufacturingindustries,theneedtoremaincompetitiveinthemarketalsoforces
serviceprovidercompaniestoseekalliancesoutsidetheircorecompetencieswhenadditionalskills
/resourcesareneededtofulfillbusinessopportunities.Forinstance,travelagenciestypicallyoffer
aggregatedor value-added-services composedof components suppliedby a numberof different
organizations.To“bookacompletejourneyplan”,servicesmayincludeseveralmeansoftraveling,
severalhotelbookings,carrentalsandleisuretourbookings.Anetworkedcooperationmustexist
among the many different organizations (Afsarmanesh & Camarinha-Matos, 2000) to enable
collaboration.

Classification of Virtual Enterprises
AttemptshavebeenmadetoclassifyVEsbasedonanumberoffactorsontheirformation.Camarinha-
MatosandAfsarmanesh(2001)classifiedVEsaccordingtothreedimensions:1)time,2)topology
and3)structure.Thetimedimensionreferstothedurationorlifespanoftheorganization.VEsare
createdforbothshortandlong-termpurposes.Theformationofshort-termenterprisesisdesignedto
takeadvantageoftime-dependentclientdemandsthatappearforashortperiodorasinglebusiness
cycle.Inlong-termVEs,thelifeoftheenterpriseextendsforseveralbusinesscycles.Inthiscase,
theVEsfocusonestablishingstrategicbondsamongstitsmembers.Therelationshipamongmember
partnersmaysurvive,eveniftheinitialcustomerproblemhasbeensolved.Theycanreassembletheir
corecapabilitiestosatisfynewcustomerneedsindifferentprojects.

ThetopologydimensionconsidersthemembershipofaVE.AVEcanbeeitheropenorclosed.
ClosedmembershipsarestaticsincepartnercompaniesremainintheVEforseveralbusinesscycles
andthereforelittleornochangeinmembershipisseen.Openmemberships,ontheotherhand,are
dynamicsincethereisaconstantrenewalofthemembership.Partnercompaniesjoinor,andleavethe
VEbasedonfactorssuchastheneedforthecapabilitiesofapartner,thestageofthebusinesscycle
andscaleoftheproject(Tolle,2004).Forexample,itispossibletobringintotheVEamemberforits
researchanddevelopmentcompetenciesforagivenproduct.Oncetheresearchanddevelopmentphase
iscompleted,theVEmaynotrequirethesecompetenciesanymore,butmayrequirethecapabilities
ofanothermembertomanufactureaproductonalargescale.Inthisdynamicprocess,eachmember
sharesbothrisksandbenefitsregardlessofthestageoftheproductdevelopmentprocesswhereits
corecompetenciesareneeded.

ThestructuraldimensiondealswiththedifferentmanagementstructuresofVE.Thethreemost
commonformsarestar-like,democraticalliancesandfederations.Thedistinguishingfactorofthese
structuresisthepartners’levelofindependencewithrespecttothecollaborationoftheVEmembers.
Thestar-likestructureischaracterizedbythedominantroleofoneofthemembers.Usually,the
dominantmemberestablishes theprotocols for informationandcommunicationexchangewithin



 

 

 

21 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the product's webpage:

www.igi-global.com/article/virtual-enterprise-as-a-multi-

agent-system/193957?camid=4v1

This title is available in InfoSci-Journals, InfoSci-Journal

Disciplines Computer Science, Security, and Information

Technology, InfoSci-Artificial Intelligence and Smart

Computing eJournal Collection. Recommend this product to

your librarian:

 www.igi-global.com/e-resources/library-

recommendation/?id=2

Related Content

The Performance of Grey System Agent and ANN Agent in Predicting

Closing Prices for Online Auctions
Deborah Lim, Patricia Anthony and Chong Mun Ho (2012). Theoretical and Practical

Frameworks for Agent-Based Systems (pp. 187-206).

www.igi-global.com/chapter/performance-grey-system-agent-
ann/66031?camid=4v1a

New Approach to Smooth Traffic Flow with Route Information Sharing
Tomohisa Yamashita and Koichi Kurumatani (2009). Multi-Agent Systems for Traffic

and Transportation Engineering (pp. 291-306).

www.igi-global.com/chapter/new-approach-smooth-traffic-
flow/26944?camid=4v1a

Systemic Reciprocal Rewards: Motivating Expert Participation in Online

Communities with a Novel Class of Incentives
David DeAngelis and Suzanne Barber (2014). International Journal of Agent

Technologies and Systems (pp. 30-50).

www.igi-global.com/article/systemic-reciprocal-rewards/117204?camid=4v1a

http://www.igi-global.com/article/virtual-enterprise-as-a-multi-agent-system/193957?camid=4v1
http://www.igi-global.com/article/virtual-enterprise-as-a-multi-agent-system/193957?camid=4v1
http://www.igi-global.com/e-resources/library-recommendation/?id=2
http://www.igi-global.com/e-resources/library-recommendation/?id=2
http://www.igi-global.com/chapter/performance-grey-system-agent-ann/66031?camid=4v1a
http://www.igi-global.com/chapter/performance-grey-system-agent-ann/66031?camid=4v1a
http://www.igi-global.com/chapter/new-approach-smooth-traffic-flow/26944?camid=4v1a
http://www.igi-global.com/chapter/new-approach-smooth-traffic-flow/26944?camid=4v1a
http://www.igi-global.com/article/systemic-reciprocal-rewards/117204?camid=4v1a


Supporting Demand Supply Network Optimization with Petri Nets
Teemu Tynjala (2009). Distributed Artificial Intelligence, Agent Technology, and

Collaborative Applications (pp. 366-383).

www.igi-global.com/chapter/supporting-demand-supply-network-
optimization/8610?camid=4v1a

http://www.igi-global.com/chapter/supporting-demand-supply-network-optimization/8610?camid=4v1a
http://www.igi-global.com/chapter/supporting-demand-supply-network-optimization/8610?camid=4v1a

