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ABSTRACT

Inthisstudy,theintegrationoffuzzyanalytichierarchyprocesses(FAHPs)andfuzzyoverlaysinGIS
wasusedtodetermineappropriategeographiczonesfortheestablishmentofknowledgeintensive
firmsin22districtsoftheTehranmetropolis.Accordingtothetheoreticalbackground,anumber
ofcriteriawereselectedfor theidentificationofappropriategeographiczones.Theresultsshow
thatamongtheselectedcriteria,proximitytoexistingknowledgeintensityfirms,andcompanies
providinginformationandcommunicationtechnology(ICT)services,highereducationandresearch
centers,beingclosetoconvenienttransportationnetworkandlandusehavemoreimportantrolein
thelocationoffirms.Accordingtothefindings,among22regions,regions3,7,6,1,2,10,4,11,
and12arethemostdesirableonesforthedeploymentoffirms.Ultimately,regions6,7,3,and1
havereceived“veryhigh”priorityforthedeploymentofknowledgeintensivefirms.
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INTRoDUCTIoN

Knowledgeintensiveservicesincludeawiderangeofservicessuchaslegalservices,marketing,
consulting, engineering, technical, information and communications, electronics, biotechnology,
nanotechnology,opticsandphotonics,chemicalproducts,electronics,informationandcommunications
andcomputertechnologies,medicalandpharmaceuticalengineering,aerospace,energyandother
innovativeservices(Mas-Verdu’etal.,2011;CECKCI,2016).

From the1960sonwards, theadventof the information revolutionwasaccompaniedby the
formationofPost-fordisteconomy.Theeconomyisknownasinformationalorknowledgeeconomy,
whichhasevenmadethecitiesthatarenotfoundedbasedoncapitalismencounterwithstructural
changes(Rocco,2006;Sarrafi,2001).Inaddition,economicglobalizationhasledtothedevelopment
andconcentrationofadvancedandknowledgeintensiveservicesincities(Lim,2003), including
metropolisesinadvancedandgrowingeconomies.Tehran,asthelargestcenterofproductionand
consumptioninIran(Madanipour,1998,&1999)isalsoinfluencedbytheeconomicglobalizationand
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hasbeenfacedwithdrasticfunctional-structuralchangesovertheyears2000to2010(Mohammadi,
Sarrafi,&Tavakolinia,2012).

Tehran,withthetransitionfromanindustrialtoaservice-basedeconomyera,inadditiontothe
concentrationoffinancialresourcesandknowledge(Madanipour,1999),hasquicklyenteredadvanced
serviceseconomyandinformationaleconomy.Sothatin2010theservicesectorformed78%ofits
economy(TehranMunicipality,2014).Asaresult,between2000and2012,theAdvancedProducer
Services was formed inTehran anddeveloped (Mohammadi et al., 2012). Since 2010, with the
approvalofandsupportforknowledgeintensivefirms(KIFs)bytheIslamicConsultativeAssembly
ofIran,anewwaveofknowledgeintensivefirmshasstartedtoworkinTehranduring2011-2016.
Sothatuntilthefirsthalfof2016,about1,000ofthetotal1,500knowledgeintensivecompanies
foundedinIranhadbeenestablishedinTehranmetropolis(CECKCI,2016).

However,theproblemisthatthecompanieshaveoftenbeguntoselectalocationwithoutany
programsinadvanceandoutofspatialplanningprinciples.Itisestimatedthatby2025,morethan
20newcompanieswillbeestablishedincitiesofIran(CECKCI,2016).Thisissueandtheliftingof
internationalsanctionshaveincreasedthetendencytoestablishknowledgeintensivefirmsinTehran
metropolis.BeforetheimpositionofinternationalsanctionsagainstIran,foreignfirmswerenotin
Tehranmetropolitangeographyandlocalcompaniesoftenworkedathome(Mohammadi,2012).
Sincethebeginningof2016thesanctionshavebeenmoderatedanditseemsthatduetotheincrease
ofpoliticalandeconomicinternationalrelations,foreignfirmswillbestimulatedtoworkinTehran.
Therefore,appropriatelocationofnewcompanieswillbenecessary.

Thus,themainpurposeofthisstudyistoidentifyandintroduceappropriateregionsandareas
forthelocationofknowledgeintensivefirmsinTehran.Inthisstudy,weseektoanswerthekey
questionthatwhichregionsofTehranhavethehighestpotentialandsuitabilityforthelocationof
KIFs?TheanswertothisquestionrequirestheuseofproperMultiCriteriaDecisionMaking(MCDM)
techniquesinGeographicInformationSystems(GIS).

Multi-criteriadecisionanalysesinGISmakeitpossibletocombinemultiplecriteria.(Feizizadeh
&Blaschke,2013),makegoodjudgments(Gbanieetal.,2008;Sumathi,Natesan,&Sarkar,2013;
Chenetal.2011),analyzethecomplexrelationshipsbetweenvariousfactors(Malczewski,2006)
andfinallytaketherightdecisions.MCDMmethodsaredividedintotwocategories:Multi-Attribute
DecisionMaking(MADM)andMulti-ObjectiveDecisionMaking(MODM)(Malczewski,1999).In
thisstudyMADMmethodinemphasizedforthelocation.MADMevaluationmethodsincombination
withmethodsofspatialanalysisinGISprovidefavorableconditionsforspaceallocation.Moreover,
thefuzzyanalytichierarchyprocess(FAHP)isamethodofmulti-criteriadecisionanalysis(MCDA)
whichhasahighpotentialforintegratingwithGISanalyses,spatialdataandhumandecision-making,
inmattersrelatingtothelocation.Itcanalsobecombinedwithfuzzylogictechniques(Feizizadeh,
Shadman,Jankowski,&Blaschke,2014;Kahraman,Cebeci&Ruan,2004).

Fuzzy methods can standardize the maps through determining the membership or lack of
membershipofeachcriterion(Gorsevski&Jankowski,2010;Jiang&Eastman,2000).Inthisstudy,
theFAHPandfuzzyoverlayinGISareusedfordeterminingthebestzones.Thisarticleisprepared
forthefirsttimeinrelationtodeterminingthelocationofKIFsinTehrananditisinnovativeinthis
regardandcouldbeofinteresttothereaders.Thearticleismadeupoffivemainsections,including
introduction,theoreticalprinciples,methods,resultsanddiscussion,andconclusion.

BACKGRoUND

Inrecentyears,despitetheuseofMCDMandFAHPmethodstoanalyzethespatiallocationand
locate firms in cities (Kubler et al., 2016; Wang, Luo & Hua, 2008), their use was limited for
“knowledge-basedcompanies”.Forexample,Heetal.(2017)usedfuzzyAHPtechniquetodetermine
theappropriateareasfortheestablishmentofknowledge-basedcompanies.Theresultsoftheirstudy
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