
DOI: 10.4018/IJDSST.2019010105

International Journal of Decision Support System Technology
Volume 11 • Issue 1 • January-March 2019


Copyright©2019,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



93

Multi-Criteria Decision Aid for 
Group Facilitator Election:
Application to a Collaborative 
e-Maintenance Process
Adnane Laredj, LIO Labotory, University of Oran1 Ahmed Benbella, University of Mostaganem, Mostaganem, Algeria

Baroudi Rouba, University of Mostaganem. LITIO Laboratory, University of Oran1 Ahmed Benbella, Oran, Algeria

Claude Duvallet, Université du Havre, Normandy, France

ABSTRACT

Groupdecisionsupportsystem(GDSS)canbeappropriateifusedine-maintenancedecision-related
meetingasamediumforthemtoshare,extractandanalyzetheinformation,andmakingdecision.
Inaddition, inanyGDSS,facilitationprocessiscapital,sinceafacilitatormakesmeetingsmore
productive and efficient, by managing the content. However, the election of the expert’s group
facilitatorhasbeenonlybasedonnetworksqualitybetweentheexpertandthebreakdownsite,while,
accordingtocasestudyandmaintenanceexpertinterviews,facilitatorelectionconsistsinidentifying
andchoosingalternativestofindthebestsolutionbasedondifferentfactors.Therefore,inthisarticle,
toformalizetheproblemoffacilitatorelectionusingmulticriteriadecisionaidconcepts,knowing
thatthedifficultpointisthemultiplicityofthecriteriasetforjudgingthealternativesinthegroup
coordinationelectionproblem.
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1. INTRoDUCTIoN

Maintenanceisadomainwidelypenetratedbyinformationandcommunicationtechnologies(ICTs),
notablywithconceptsofremotemaintenanceande-maintenance.Thesenewmaintenanceapproaches
consistofmaintainingafunctionalunit,ensuredbyInternetoradirecttelecommunicationbetween
thisunitandaspecializedcenter(Laredj&Bouamrane,2011).Thealarmsinterpretationduring
monitoringphasecanbedividedintothreesteps.Thefirststepconsistsoffilteringtheinformation,
whichlimitsthealarmsinformationloadandpresentsonly“interesting”information.Thesecond
stepisthelocalization,whichcharacterizesoridentifiesthedetecteddysfunctionsituation.Thelast
stepisthediagnosisphase,whichproposesthemostcrediblesourcesoftheobserveddysfunction.

Manyresearch(Hoganetal.,2003;Campos&Prakash,2005;Mulleretal.,2007)andframeworks
(Levratetal.,2005)(Bangemannetal.,2006)makeitpossibletoimprovethespeedandthereliability
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oftheremotemaintenanceactions.However, itdoesn’texploit(orpartially) thecooperationand
collaborationbetweene-Maintenanceexperts(Jardineetal.,2006).Tilltoday,thedevelopedplatforms
ofteninsistoncomputerizedmaintenancemanagementsystem(CMMS),oronthecommunication
betweenthephysicalsensorsthroughasupervisorycontrolanddataacquisition(SCADA).However,
thehumanaspectshavebeenforsakenandweresummarizedinexpertsystems,moreadaptedtoa
preventivemaintenanceprocessthancorrectiveone.

Consequently,toimprovethecooperativeworkine-maintenance,it isessentialtodevelopa
newcooperativee-maintenancesystem,integratingnewtoolsandnewprotocolsforcollaboration
andnegotiationasinthegroupdecisionsupportsystem(GDSS)wherefacilitationprocesstakes
acentralplace.Thisprocesshasbeenwellstudiedforseveraldecades,butseveralquestionsstay
toanswer.Amongthesequestions,wecancitethefollowing:Whatcharacteristicsarerequiredto
facilitatee-maintenancemeetingsaccordingtotheproposedcooperationprocess?CanCollaborative
DecisionProcessesbeconductedwithnohumanfacilitationatall?

Theremainderofthispaperaimsatansweringthesequestionsanditisorganizedasfollows:
Section2identifiesthenewchallengesofmaintenanceinindustrialworldbytheintroductionofa
collaborativedecision-making,anddisplaysthestateoftheartonGDSSconceptandthedifferent
typesoftoolsusedingroupdecisionmaking.Thissectionalsopresentstheroleofthefacilitator,which
wewillcallinthewholepaper,coordinator,ine-maintenanceexpert’sgroupandtheproblematicof
coordinatorelection.Section3presentsthemaincontributionofthispaperbyformulatingtheproblem
ofcoordinatorelectionusingmulti-criteriadecisionaidconcepts.Finally,Section4concludesthe
paperandpresentsfuturework.

2. CoLLABoRATIVE DECISIoN MAKING IN E-MAINTENANCE

Thecollectivedecisionprocessesarecentraline-maintenanceprocess.Thus,itisimportanttobetter
understandthemandimprovethem,ifpossible.Onecommonviewofgroupdecisionprocessesis
thattheyshouldofferparticipantstheopportunitytoconfrontandresolvethedifferencesinpoints
ofview(Zaratéetal.,2013;Smoliar&Sprague,2002)discusshowinteractionsinvolvingseveral
actorsareinputintodecisionprocessesinorganizationsatachievingajointunderstandingamong
thedecisionmakers.(Zaratéetal.,2013)havedemonstratedthattheuseofICTstosupportdecisions
withintheincreasingcomplexityoforganizationsimpliesamodificationofdecisionprocesses,which
becomemorecomplexand involvemoreactors.Consequently,newkindsofdecisionprocesses,
whichcouldbecalledCollaborativeDecisionMaking,arethusrequired(Zaratéetal.,2016).For
theseCollaborativeDecisionProcesses,theuseofGDSSiscalledforKindling, Ideascale, Dialogr, 
JamespotPro, Expert Choice,etc.However,thesegroupdecisionmakingtoolsaregenerallyonly
appropriateforrelativelysimpleproblems,inwhichtheconsensusdoesnotrequiremanyfactors
(Moulin1991)andevenifthefacilitationprocesstakesacentralplaceinacollaborativedecision
processes,itwasnotorfairlytreatedbythesetools.

2.1. Coordinator’s Role in GDSS
ThecoordinatorscontributetotheeffectivenessofGDSS,makingmeetingsmoreproductiveand
efficient,bymanagingthecontent,theprocess,ortheuseofsoftware.(Bostrometal.,1993)proposed
asolutiontothequestion:“IsacoordinatornecessaryinGDSSenvironments?”Otherresearchers
havepromotedGDSSasasubstituteforahumancoordinator,as(Ackerman,1996),whoproposed
Strategic Options Development and Analysis (SODA) to group members (participants), using a
GDSSfororganizationaldecisionmaking.Indeed,SODAisamethodologytoguideparticipants
duringmeetings.However,(Bostrometal.,1993)concludedthatahumancoordinatorisdefinitely
required.Theyfindthattheimportantquestionis“Howcanfacilitationeffectivelydesignandsupport
meetings?”Weaimtoanswerthisquestioninthecontextofe-maintenancegroupdecisionandwe
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