
DOI: 10.4018/IJEIS.2019010103

International Journal of Enterprise Information Systems
Volume 15 • Issue 1 • January-March 2019


Copyright©2019,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



45

A Fuzzy ANP-Based GRA Approach 
to Evaluate ERP Packages
Zeki Ayağ, Kadir Has University, Department of Industrial Engineering, Istanbul, Turkey

Ahmet Yücekaya, Kadir Has University, Department of Industrial Engineering, Istanbul, Turkey

ABSTRACT

OneofthemajorproblemsthatmostcompaniesfacewithduringtheimplementationofanERP
systemistodeterminethebestsatisfyingERPsoftwarebasedontheirneedsandexpectations.
BecauseanimproperlyselectedERPsoftwaremightleadtotimelossandincreasedcosts,andin
thelongrun,alossofmarketshare.Therefore,theERPevaluationprocessforcompaniesbecomes
toavitalpoint.Ontheotherhand,evaluatingERPsoftwarealternativesunderasetofcriteria
leadsustoamultiple-criteriadecisionmaking(MCDM)problem,andneedstouseproperMCDM
methods.Inthecurrentliterature,anumberoftheMCDMmethodshavebeenproposedtosolve
thesekindsofproblems,bothofwhicharetheanalyticnetworkprocess(ANP)ofSaaty,andgrey
relationalanalysis(GRA)whichhasbeenwidelyusedinsolvingMCDMselectionproblemsin
variousfields.Moreover,inthisarticle,theauthorsusedthefuzzyextensionoftheANPmethod
toreflecttheuncertaintyandambiguityofdecisionmaker(s)intoprobleminordertoreachmore
reliable solution. As the fuzzy ANP method was used to calculate the priority weights of the
evaluationcriteria,theGRAmethodwithfuzzyinterval-valueswasemployedtorankasetofthe
possibleERPsoftwarealternatives.Theproposedapproachwasalsovalidatedinacasestudyto
showitsapplicabilitytopotentialreadersandpractitioners.
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1. INTRodUCTIoN

Enterpriseresourceplanning(ERP)haslongbeenanimportantissuefortoday’scompaniesasit
integratestheinternalandtheexternalmanagementofinformationacrossanorganization,including
finance/accounting,manufacturing,salesandservice,soon.Ontheotherhand,theimplementation
processof anERPsystem is alsoa ratherdifficult taskandentails risk for companies.For that
reason, in recentyearsmanycompanieshaveopted topurchaseoff-the-shelf systems to shorten
implementationtimeduetoalackofexpertiseandexperiencedevelopingERPsystemsin-house.
Furthermore,itisdifficultforERPsoftwaretofullymeettheneedsandexpectationsofacompanyas
eachcompanyutilizesvaryingstrategiesandhasdifferentgoals.Therefore,toensureeffectivenessin
abusinessenvironment,therightsoftwarethatmostcloselyfitsthecompany’srequirementsshouldbe
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selected.AccordingtoKremzarandWallace(2001),becauseoftoday’srapidlychangingandhighly
competitiveenvironment,ERPsystemshavebecomenecessarytosurvive.Althoughimplementing
anERPsystemmaybecostlyandtime-consuming,itsbenefitsoutweighthedrawbacks.Careful
planningandselectionoftherightERPsystemresultsin,amongotherbenefits,dramaticincreases
in responsiveness,productivity,on-timeshipmentsandsales,aswellasdecreases in lead times,
purchasecosts,qualityproblems,andinventoryissues.

Asdiscussedabove,oneofthemostcriticalissuesintheimplementationofanERPsystemisthe
selectionoftherightsoftware,becauseERPsoftwaredramaticallychangesthestructureofacompany
byintegratingitsbusinessfunctionsusingdatabasetechnologywhilealsoprovidingmoremeansto
improveeffectiveness.Nowadays,mostcompaniesnolongerimplementERPsystemsthemselves,
preferringtorelyonthefullsupportofERPsoftwaredevelopersortheirvendors.Thereasonfor
thisisERPsoftwareisexpensiveandrequiresthatacompanystipulateitsspecificneedsfromthe
developerorvendor.Therefore,giventhefactthattherecanbeanumberofalternativesandsetsof
evaluationcriteria,selectionbecomesanMCDMprobleminfiguringoutwhichERPsoftwarewill
providethebestsolutions.

In the literature, various methods have been put forward to solve multiple-criteria decision
making(MCDM)problems,oneofwhichistheanalyticnetworkprocess(ANP).Itwasdeveloped
byThomasL.Saaty(1996)andhasbeenwidelyusedinsolvingtheMCDMproblemsinavariety
offields.Itusesuncertainhumanpreferencesasinputinformationinthedecision-makingprocess
andaccommodatesavarietyofinteractions,dependenciesandfeedbackbetweenhigherandlower
levelelements.Unfortunately,Saaty’sANPhas the followingshortcomings: it ismainlyused in
nearlycrispdecisionproblems,andcreatesanddealswithaveryunbalancedscaleofjudgment.In
addition,theANPmethoddoesnottakeintoaccounttheuncertaintyassociatedwiththemapping
ofone’sjudgmenttoanumber,anditsrankingisratherimprecise.Ontheotherhand,thesubjective
judgment,selectionandpreferencesofdecision-makershavegreatinfluenceontheresults.Forthat
reason,weproposeintroducingfuzzylogicinpair-wisecomparisonsofANPtomakeupforthis
deficiency,andwerefertothisasthe“fuzzyANP.”

Ontheotherhand,itshouldbenotedthattheGRAmethodhasfoundsignificantusageinthe
literatureforcasesinwhichthereisuncertaintyofinformationandmultiplecriteriaconcerninga
decision.Oftentimesinasystemofaparticularinterest,someinformationisknown,someisunknown
andsomeisuncertain,whichisreferredtoasagreyarea.TheanalysiswasfirstdevelopedbyDeng
(1982)todefinetheseinformationtypes,andsubsequentlytheGRAmethodwasdevelopedbased
onthistheory.AlthoughtherearedifferentapplicationsoftheGRAinliterature,inourproposed
approach,weusedthemultiple-criteriadecision-makingwithfuzzyinterval-values(Olson,(2006)).

Inshort,inthispaperweproposeanintelligentapproachtoanERPsoftwareselectionproblem
throughthefuzzyANPandtheGRAmethods.WhilethefuzzyANPmethodisusedtocalculatethe
priorityweightsoftheevaluationcriteria,theGRAmethodwithfuzzyinterval-valuesisemployed
torankasetofthepossiblealternatives.Thisproposedapproachprovidesanintelligentandpractical
approachforcompaniestoevaluateERPsoftwarealternativesgivenasetofcriteriaforcompanies,
andisvalidatedviaacasestudy.

2. RELATEd LITERATURE

Intheliterature,alargeamountofresearchaddressingERPissueshasbeenpublished(Estevesand
Pastor,2001),butasStefanou(2001)pointsoutthere,alimitednumberofstudieshavebeencarried
outontheevaluationofERPsoftware.Someoftheseareasfollows:Sistachetal.(1999)proposeda
methodcoveringtheentirelifecycleofanERPacquisitionprocessforsmallmanufacturingcompanies.
Brownetal.(2000)identifiedbusinessandITfactorsthatinfluenceERPpurchasedecisions,and
Zhangetal.(2003)analyzedthecriticalsuccessfactorsofERPsystems.BernroiderandKoch(2000)
conductedastudyonthecriticaldifferencesbetweensmallandlargeorganizationsconcerningthe
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