
Introduction

Competitionisoneofthemajorforcesshapingtoday・seconomy.Thesuccessofa
company,industry,countryorevenanindividualislargelyattributedtothecompetitive
advantagepossessedandutilized.Competitionexplainswhysomecountriesarerichandwhy
somecompaniesaremakingsustainedprofitswhereasothershavefailedtomoveonthesame
paths.Competitionisapopularwordwithmanyinterpretationsassociatedwithit.Whatdoes
competitionorcompetitivenessreallymean?And,howcoulditbecreated?Therearemany
driversofcompetition.Inthispaper,wefocusontechnologyandthemanagementoftechnol-
ogy,astechnologicalchangeisamongthemostprominentfactorsexplainingthedynamism
ofthecurrenteconomy.ThestructureofthispaperisbasedonalecturedeliveredtoMBA
studentsatJosaiUniversity,Japan.Themaingoalsofthepaperaretoshedlightonsomeof
theissuesrelatedtocompetition,competitivenessandtechnologyaswellastohighlight
criticalissuesinvolvedinthemanagementoftechnology,inordertoprovideabasisfor
furtherdiscussion.

OnCompetition

Manypeoplearefearfulofcompetition.Tothemcompetitionmeanswarfarewhichwill
resultintheidentificationofwinnersandlosers.Withcompetition,theyhavetostrivetobe
thebestplayerinordertobeattheirrivalstosurvive.Magretta（2012）pointedtoadifferent
viewofcompetitionbasedonanargumentprovidedbyMichaelPorter.Insteadof・beating
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downcompetitorstobethebestplayer・,Porterseescompetitionasaprocessof・creating
valuethroughdifferentiation・.Competitionwiththegoalofbeingthebestwillleadtocom-
petitiveconvergencewherethestrategicdistancesbetweenplayerswilldiminishovertime
（Langohr,2004）.Itwillleadtoazero-sumgamewhereeveryoneendsupdoingalmost
similarthings,exhaustingthecapabilitytocreatevaluethroughtheactivitiesperformed.

Ontheotherhand,Porterarguesthatcompetitionismorethandoingbetterthanothers
ortobethebestatoneextreme,itisaboutdoingthingsdifferently.Thatishowcompetition
isseenas・theonlypathtogrowthandprosperity・aspostulatedbyPorter（1990）.Asthere
isnosinglewayofperformingorachievingaparticularobjective,competitionthataimstobe
uniqueratherthantobethebestwillallowmany・bests・inthecompetition,whichwill
enhancevaluecreationingeneral.Forinstance,inbusiness,therearemanywaystomeet
customerdemandorsatisfaction.Infact,therearejusttoomanydifferentcustomerswith
differentneedstoentertaininthemarket.Itisimpossibletofindthebestwaytocompeteor
tobethebest.Instead,firmswhounderstandthedifferentneedsandarecreativeinoffering
theirproductsorservicesdifferentlywillgetashareinthemarket.Itcanbedonethrough
uniqueproductpackaging,qualityservices,orproductinnovation,justtonameafew,which
allowsfirmstogenerateprofits,sustaingrowth,explorenewmarketsormeetotherobjectives
ofthefirm.Competitionenticesarelentlessefforttostretchone・sabilitytoidentifyand
sustainanadvantage,whichiscalledacompetitiveadvantage.

Definedsimply,competitiveadvantagemeanstheabilitytocreatesuperiorvaluesfrom
theactivitiesperformed.Basicallyitiscreatedthroughtheunderstandingoftherolesof
anticipationandtheapplicationofitindecisionmaking,whichwilleventuallyleadtocost
reductionoruniqueofferings.Attheindustrylevel,itmeanstheabilitytopredictwhat
customerswant,whothenewplayersare,whatnewproductshavebeenintroducedandhow
theseproductsmayaffectfirms・currentpositioninthemarket,andotherrelatedquestions
thatmaydeterminehowadecisionismade.Porter・sFiveForcesFrameworkprovidesa
frameworktounderstandtheessentialrelationshipsinbusinesses（Porter,1985）.Thefive
forceswhichconsistofforcesfromrivals,buyers,suppliers,newentrantsandsubstitutes
explaintherelationshipsbetweensellersandbuyers,betweensellersandsuppliers,between
potentialentrantsandrivalsandbetweendemandandsupply,allofwhicharecriticalin
forminganticipationabouthowtheindustryworksorhowthevaluesarecreatedandshared
amongplayersintheindustry.
Inexplainingthefactorsaffectingthecompetitivenessofanationorindustry,Porter

（1990）developedtheDiamondModel,whichlooksatfourinterrelateddimensions,namely
firms・strategies,factorconditions,demandconditions,andrelatedandsupportingindustries
asdeterminantsofthe・attractiveness・orcompetitivenessofanationorindustry.According
toPorter,・ifyouhavearealcompetitiveadvantage,itmeansthatcomparedwithrivals,you
operateatalowercost,commandapremiumprice,orboth・（Magretta,2012）.

Cheng（2005）proposesadifferentframeworktoexplainthecompetitivenessconcept.
ImportantelementsofcompetitivenessarePeople（P）,Technology（T）,Government（G）
andEnvironment（E）ofanation.ThePTGEFrameworkisexplainedbyreferringtothe
competitivepositionofthesharedservicesandoutsourcing（SSO）industryinMalaysia.
MalaysiahasbeenrankedasthethirdmostattractivecountrybyA.T.KearneyinitsGlobal
ServicesLocationIndexformanyyears,sinceA.T.KearneystarteditsGlobalServiceLoca-
tionIndex（A.T.Kearney,2011;2014）.Figure1illustrateshowthePTGEFrameworkis
usedtoexplainMalaysia・scompetitiveadvantageinthesharedservicesandoutsourcing
industry.
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BasedonthePTGEFramework,Cheng（2010）furthersuggeststhattherearethree
differenttypesofcompetitiveadvantagepossessesbyanation,anindustry,orafirm.As
competitiveadvantageisbotharelativeandadynamicconcept,whentheeconomymovesup
thevaluechainortransformsitsstructurefromprimaryindustrytoservices,thetypeof
competitiveadvantagecreatedorenjoyedmaychangeovertime.Thesecompetitiveadvan-
tagesrangefrompassivetoactiveadvantages.

（a） NaturalAdvantage

Thisisa・given・advantageenjoyedbyacountryorindustryduetonaturalresources
endowment.Thisadvantage,whichisalsocalled・supplyadvantage・・inheritedadvantage・
or・passiveadvantage・,willdepleteovertime,iftheresourcesarenotutilizedormaintained
inasustainablemanner.Someoftheimportantmeasurestosustainnaturaladvantagesin-
cludeR&Dandadvancedtechnologymanagementtobetterintegratevariousindustriesto
formbackwardaswellasforwardlinkagesinordertobenefitfromthecompletevalue-chain
createdbytheindustries.

（b） DuplicatedAdvantage

Thisisthecompetitiveadvantageenjoyedbyfirst-moverswhoreactswiftlyinresponse
tothemarketneeds.Atthecountrylevel,thisadvantageiscreatedbyofferingattractive
incentives,particularlyfinancialincentives,suchastaxexemptionsorsubsidies.Increasingly,
aduplicatedadvantageisderivedfromtheavailabilityoftalentedworkersandtrainedperson-
nel,orfromacostadvantageandfavorableinfrastructurewhichallowsittocompeteina
progressivelyinnovativeeconomy.Thisadvantageisconsideredastheleastsustainedadvan-
tagebecausetheattractivenessofferedcanbe・imitated・byrivalsovertime.Inorderto
sustainthisadvantage,thereisaneedtocontinuouslyinnovatetoprovideattractivepackages
forcompetition.

（c） NicheAdvantage

Thisisan・active・advantagethatwouldbesustainedovertimeonceareputationis
gainedandthenicheactivityisdeveloped.Thisadvantageiscreatedthroughdifferentiation
strategy,innovation,formationofsocialcapitalandbranding.Thisadvantageisnoteasily
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Figure1 Malaysia・sCompetitiveAdvantageintheSharedServ-
icesandOutsourcingIndustry
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copiedorimitatedduetotheuniquevaluecreated.Itcanbesustainedifcontinuousinnova-
tionanddifferentiationeffortiscarriedout.Thekeyingredienttocreateandsustainthis
advantageistheavailabilityofaskilledandprofessionalworkforcetoprovidereliableand
consistentmanagementofinnovation,availabilityofadvancedtechnology,managementof
technologypractices,efficientmarketprocesses,andaconduciveaswellasstablemacro
environmentforthedevelopmentofprofessionalservicesinthecountry.
Theabovediscussionhashighlightedtheimportanceofinnovation,technologyand

managementoftechnology.Indeed,asindustriesarebecomingmoretechnology-drivenand
advancedtechnologiesarebecomingpervasive,aneffectivemanagementoftechnologyis
oftenseenasastrategictoolindeterminingone・scompetitiveness.Thenextsectionwill
discusstechnologyandmanagementoftechnologyinassociationwithcompetitiveness.

OnTechnology

Thedevelopmentofthecurrenteconomyislargelyattributedtotheadvancementof
technology.Technologyisinevitableandaffectspeoplefromallwalksoflife.TheInternet,
3Dprinting,roboticsandmanymoreinnovationsarechangingthewaywecommunicate,
consume,produce,andaffectessentiallyeveryaspectofourlife.Forinstance,thecreation
ofthe3Dprinterischangingtheentiresupplychainandaffectingthetraditionalproduction
structure.Rapidprototyping,desktopmanufacturing,and・alltogetherproduction・aresome
ofthetrendsgraduallyreplacingtheoutsourcingmodel.Theproductionchainwillbecome
shorter,city-basedandcustomized.Initialcapitalcostswillreducesignificantlyandconven-
tionaleconomicprinciplessuchaseconomiesofscalemaynotbeaspopularasbefore.The
newtechnologiesmoveproducersclosertotheusers,enablingmassivecustomizationand
lowerinitialproductioncosts.
Generallyspeaking,technologyisembeddedineveryactivityconducted.Itisnotlimited

toequipmentorproductperse.Besidesphysicaldevicessuchastools,instrumentsand
machines,technologyencapsulatesknowledge,functionalactions,processes,systemsand
otherundertakingsconductedeithertosolveproblemsorimproveexistingconditions.Infact,
technologyisrelevanttoeveryoneandeverybusiness.Itinvolvesprocesses,production,
distribution,packagingandservices.Sincetechnologyisliterallyembodiedineveryvalue
activity,anychangeintechnologywillhaveanimpactoncompetition,especiallyifthe
changeenhancesdifferentiationortherelativecostpositionofafirmorindustry（Porter,
1985）.InhisbookCompetitiveAdvantage:CreatingandSustainingSuperiorPerformance,
Porter（1985）emphasizestheimportanceoftechnologicalchangeasthekeydriverofcompe-
tition.
Technologicalchangeaffectscompetitioninanumberofways.Forinstanceitshiftsthe

bargainingrelationshipbetweendifferentplayersinthemarket（i.e.buyersandsellers,be-
tweensuppliers,etc）,altersthenatureofcompetition,changesindustryattractivenessand
industrystructure,redefinesindustryboundariesandchangestherelativevalueofaproduct
orservice.Althoughnotalltechnologiesproducesignificantandpositiveimpactsoncompe-
titionassometechnologiesmaydestroyanindustry・sattractiveness,somemayaffecta
company・scompetitivepositionandothersmayreducetheprofitabilityofafirmorindustry,
generallytechnologicalchangeishighlydesired.Asaresultoftechnologicalinnovation,
customersareabletoenjoymorenew,betterandcheaperproducts;firmsareabletoventure
intonewmarkets,offernewproductsandenhanceproductivityandefficiencyinproduction,
andthenationisabletoenhanceitsstandardofliving.
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However,notalltechnologiesinventedaremeaningful.Unlessthetechnologyiseffec-
tivelymanagedtocreateanimpactonindustrystructureand/orcompetitiveadvantage,itmay
notbehelpfulincreatingasuperiorperformanceasstatedabove.Basically,thevalueof
technologyliesinitsabilitytoproducebetterproductsandservicesatlowercosts.Inother
words,technologycanbehelpfulinenhancingdifferentiation,generatingpricepremiumand
costadvantageifweknowhowtousetheexistingandnewtechnologieseffectually.This
leadsustothediscussiononanimportanttopic,i.e.ManagementofTechnology（MOT）.

OnManagementofTechnology

Managementoftechnology（MOT）isnotanewconceptorpractice.In1986,aspecial
taskforcewasformedintheUnitedStatestolookattechnologyandtheroleofMOTin
definingcompetitiveness（NationalResearchCouncil,1987）.Asaresultoftherapidad-
vancementintechnologydevelopmentandtechnologicalchanges,theimportanceofMOTis
gainingincreasingattentionnowadays.Oneofthekeyfactorstoexplainsustainablecompeti-
tiveadvantageistheeffectivedevelopment,managementandimplementationoftechnology
ratherthantheexistenceoftechnologyinandofitself.

Definedsimply,MOTistheapplicationoftheprinciplesofmanagementtotheinven-
tion-innovationprocessoftechnologicalchange.Itinvolvescross-disciplinaryco-ordination,
particularlyengineering,sciencesandmanagementtoenhancethecapabilityoftechnologyin
achievingthestrategicobjectivesofanorganization.Specifically,MOTisrelatedtothe
planning,developmentandimplementationoftechnologyandtheintegrationofpeople,finan-
cialresourcesandotherorganizationalresourcestoachievetheobjectivesofanorganization
suchashowtoprofitfromnewmarkets,howtorespondtoincreasinglysophisticatedcus-
tomerdemandsortodevelopanindustry・sleadershipposition.
MOTinvolvesmanyinterrelatedoperations.ImportantmanagementaspectsofMOT

includebutarenotlimitedtothefollowings（Dodgson,2000）:
・Researchanddevelopment
・Newproductdevelopment
・Managementofoperationandproduction
・Technologystrategy
・Technologicalcollaboration
・Commercialization
・Technologyforecastandforesight
・Patentmanagement
ThispaperdiscussessomeoftheimportantpracticesofMOTandhighlightscritical

issuesinrespectivefieldsinenhancingcompetitiveness.

（a） ManagementofResearchandDevelopment（R&D）

R&DisanimportantactivityofMOTasitplaysastrategicroleintheidentificationof
theuseofappropriateandfeasibletechnologyinordertoenhancecompetitivenessthrough
differentiationorcostadvantage.However,managingR&Disachallengingtask.Thechal-
lengesarealwaysassociatedwithhowmuchtospendforbasicversusappliedresearch;
whethertofocusonimmediatebusinessneedsorlong-termresearch;andwhethertheorgani-
zationshouldadoptacentralizedordecentralizedR&Dmanagement.Obviously,nodefinite
answercanbegivenforeachoftheissuesmentionedaboveasdifferentorganizationsoper-
atingindifferentindustrieswouldhavedifferentapproachestoaddressthechallenges,
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dependingonthepurposesofconductingtheR&Dactivitiesandskillsandresourcespos-
sessedbytheorganization.However,organizationsneedtorealizetheimportanceofR&D
managementandbeawareofthecomplicatedprocessinmanagingR&Dsothattheycan
benefitasmuchaspossiblefromtheinvestmenttheyputintotheR&Dactivities.

（b） NewProductDevelopment

Oneoftheelementsofcompetitivenessistheabilitytoproducenew,betterandcheaper
productsandservices.Hence,managementofnewproductdevelopmentisconsideredakey
activityofMOT.Basically,wecancategorizeproductsintothreebiggroups,namelyprod-
uctsthatcustomerswant;productsthatcustomersdonotwant;andlastlyproductsthatcus-
tomersdonotknowtheywant（Dodgson,2000）.Themajorbutmostrewardingchallengeis
tomanagethethirdtypeofproductwherethecustomersarenotawareofwhattheywant.
Thereforethemajorriskinvolvedinnewproductdevelopmentisthemarketrisk.Besides,
organizationsalsohavetomanageotherrisks,particularlycompetitorsrisks,technologyrisks,
organizationalrisks,andfinancialandproductionrisks.Inordertoincreasethesuccessrate
ofnewproductdevelopmentandmitigatevariousrisksassociatedwithnewproductdevelop-
ment,itiscrucialfororganizationstodevelopeffectivetechnologystrategiesincludingtech-
nologyforecastingandforesight.

（c） TechnologyStrategy

Rapiddevelopmentsintechnologicalchange,increasingglobalizationactivitiesaswell
astheneedfororganizationaltransformationhavecausedpotentialdisruptiveoutcomes.
Unlessorganizationsareguidedbystrategiesthatbuildsynergiesandgrowexpertisecontinu-
ously,thecompetitiveadvantageoforganizationsmaybedepletedovertime.Technology
strategyistheorganization・sapproachtothedevelopmentanduseoftechnologicalcompeten-
ciestodeveloptheorganization・scompetitiveadvantage.Keyissuestobeaddressedinclude:
whattechnologiestodevelop;whethertocollaboratewithothers;whethertopurchasethe
technologyorinternallydevelopit.Technologystrategyisguidedbytheorganization・s
resourcessuchaspeople,equipment,financialcapitalandnetworksaswellastheorganiza-
tion・sinnovativecapabilities,particularlythesearching,acquiring,implementation,andcoor-
dinatingcapabilitiesaswellasarangeofotheractivitiesactivatingtheresourcesoftheor-
ganization.

Conclusions

Thispaperhighlightsafewkeyissuesintechnology,managementoftechnologyand
theirimplicationsforcompetitiveness.Thediscussiononcompetitivenessandtechnologyas
wellastechnologymanagementisnotnew.However,therehasbeenarenewedinterestin
thistopicduetothedynamismofthecurrenteconomyinwhichtechnologyandeffective
managementoftechnologyareplayinganincreasingroleindeterminingone・scompetitive-
ness.Hence,thereisaneedtotakeacloserlookattheroleoftechnologyandmanagement
oftechnologyincompetitiveness.AccordingtoMichaelPorter,competitionisnotabout
competingtobethebest;ratheritisaboutaimingtobeauniqueplayerinthemarketplace.
BasedonthePTGEframeworkdevelopedbyCheng（2010）,threetypesofcompetitive
advantagerangingfrompassivetoactiveadvantagesareproposed.Thesecompetitiveadvan-
tages,namelynaturaladvantage,duplicatedadvantageandnicheadvantage,arecloselyasso-
ciatedwithtechnologyandthemanagementoftechnology.
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