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INTRODUCTION

Businesses of all shapes and sizes and across all industries are undergoing an aggressive transformation 
as they compete in an increasingly digitized world… To address these challenges, many organizations 
must reassess their IT strategy to ensure their infrastructure supports and enables digital transforma-
tion (Smith, 2021, April, para.1).

Thisbookhasillustratedhowdigitaltechnologieshavebeendeployedindifferentorganisationalsettings,
andarangeofrelatedthemeshavebeendiscussed.Casestudieshavebeenusedtogenerateframeworks
andguidelinesthatmayhelppractitionersandprovidenewmaterialforotherresearchers.Somechapters
havebeenmoretechnicalandattemptedtoenlightenthereaderregardinghowtechnologycanbebest
appliedandmanaged.Thischapternowdrawsuponthesefindingsandperspectivesandsomerecently
publishedmaterialtoexploretheimplicationsofdigitaltransformationforITstrategydevelopmentand
implementation.

Digitaltransformationhasbeendiscussedandassessedwithreferencetoavarietyofenvironments
andcontexts.Atoneextreme,theAfricanUnion(2020)arguethecaseforadigitaltransformationstrat-
egyforthecontinentofAfrica.InthisHandbookofResearch,however,thefocushasinthemainbeen
onspecificcompanies,organisationsorindustrysectors,wheretherearedifferentperspectivesonthe
challengesofdigitaltransformationandhowtoresolvethem.Theterms“strategy”(Splunk,2021),“ini-
tiatives”(Tabrizietal.,2019,March13),“program”(Turchi,2018,February1),“innovation”(Jackson,
2020,June30),“framework”(Modiba&Kekwaletswe,2020),“elements”(Bonnet&Westerman,2020,
November19)and“roadmap”(Kirvan,2021,March8)areusedbydifferentauthorsinconjunctionwith
digitaltransformation,sometimeswithinthesametext.Tucci(2021,March10)alsosuggestsasimilar
butmoreelaboratedlistof“14tipsforsuccessfuldigitaltransformation”(para.35).Adistinctioncan
bemadebetweenaprojectthatisdesignedtokick-startanumberofinitiativesacrossanorganisation
toimplementdigitaltechnologiesandassociatedchange,andon-goingstrategythatincorporatesthe
multipleaspectsofdigitaltransformation.Thetwomaywellberelated,andthereisroomforboth,but
theyaredifferentconcepts.

So,forexample,whenTucci(2021,March10)asks“whoshouldleaddigitaltransformation?”and
suggests “digital transformation leaders are typically C-level executives with budget, influence and
respect,”and“itistypicallytheCEOwhoappointsthepersoninchargeofthedigitaltransformation
initiative”(para.35),thisisbestseeninthecontextofashorttomid-termcross-companychangeproject
tomovedigitaltransformationforward.Thismayleadtodevelopmentofstrategy,butitisnotastrategy
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initself.Similarly,whenGareiss(2021,February8)assertsthat“assemblingtherightteamisthemost
importantcomponentofaneffectivedigitaltransformationstrategy”(para.1),thisismoreinthecontext
ofaspecific,probablyone-off,projecttoestablishthestrategiccomponentsofdigitaltransformation
andkick-startrelatedinitiativesorusecases.However,suchinitiativeswillprobablybecomepartofthe
implementationofwiderITandothercorporatestrategies,andtheteam,whichmayincludeexternal
consultants,willprobablybetemporary,withteammemberseventuallyreturningtotheir“dayjobs”,
althoughthesemaywellbesomewhatchanged.Thistypeof“specialproject”togiveenergyto,andfind
asolutionto,aparticularbusinessissueorproblemisnotunusual,andhasbeenusedbymanyorganisa-
tionsforarangeofpurposes,notablysincethegrowthofbusinessprocessre-engineeringintheearly
tomid-1990s.Suchprojectswillusuallyhavelastingimpact,andmaybringaboutstructuralorprocess
change,buttheyarenotastrategyinthemselves.Theyarepartofprocessthathelpsamendandadjust
existingstrategiestotakeonboardtheimplicationsofmajorshiftsininternalorexternalenvironments,
inthiscasethatrelatingtodigitaltechnologydeployment.

Theoneexceptiontothisgeneralpictureis,arguably, theautomotiveindustry.Herethescaleof
changeandbusinessreinventionissodramaticthattheownership,developmentandimplementationof
ITstrategyisalreadyevolvingandmaychangesignificantlyforthelong-term.AsKerstinFelsernotes,
“theautomotiveindustryisundergoingatransformationfromahardware-centrictoasoftware-enabled
ordata-drivenindustry.Newcompetencies,knowledge,skillsandanewdigitalmindsetwillbecomeone
ofthemostimportantassetsforcreatingsustainablecompetitiveadvantages”(chapter20).TinaWiegand
andChristineBrautschalsoconcludethat“inthefieldofconnectivityand(shared)mobilityservices,
theestablishedcompaniesarefacedwithamulti-dimensionaldisruptioninitiatedbynewtechnology
leaders.Thiswillradicallychangeexistingbusinessmodelsbyestablishinganewcultureofuseforthe
automobile,basedonnewdigitalnetworkingandoperatingplatforms.Futuresuccesswilldependmore
oncapabilitiesinthefieldofdigitalproductfeaturesandconnectivitythanondevelopingandproduc-
ingcars”(ch.14).ThiswillinevitablyresultinsomechangeintheallocationofresponsibilitiesforIT,
butthisisnotjustbecauseofdigitalisationper se.Automotivecompaniesarebecomingtechnology
companies,andtheirmainproductismorenetworksanddigitaltechnologiesthancombustionengines
andmetalwork.Aswithmosttechnologyproductcompanies,theallocationofITresponsibilitiesand
operationswilldiffersomewhatfromcompaniesinothersectors.

Overall,theevidencefromnumerouscasestudiesandexamplesinthisbooksuggestsdigitaltrans-
formationshouldbeincorporatedintoITstrategy,ratherthanconstitutingaseparatestrategicstrandor
activity.However,thismakessomeimportantassumptionsaboutthenatureofITstrategyandtheIT
organisation.Firstly,“IT”isunderstoodinitsbroadestsensetoincludeinformationsystemsandinfor-
mationmanagementstrategies,aswellasinformationtechnologyitself.Secondly,thestrategymustbe
alignedwiththeoverallbusinessgoalsofthecompanyororganisation,andencompassbusinesschange
issuesrelatingtobusinessprocessesandpeopleskillsandcompetencies.Assuch,theITstrategyis
embeddedinthebusinessasawhole.ThisisemphasisedbyJackson(2020,June30)inthespecific
contextofdigitaltransformation.Henotes“asuccessfuldigitaltransformationdependsonpeopleef-
fectivelyadoptingnewwaysofworkingorinteractingwithyourorganization.Thismeansyourdigital
transformationstrategyneedstogobeyondjustthetechnologytoencompassthepeopleandprocesses
thatwillsupportit”(para.4).Thirdly,the“ITorganisation”isviewedholistically(Schröder&Müller,
2017),andwillincludestaffacrosstheorganisation,regardlessofwhethertheyarelocatedinaspecific
businessarea,intheITdepartmentoreveninthird-partyexternalpartners.TheITstrategyisthusowned
bytheorganisationratherthanjusttheITfunction,withtheCIO(orChiefTechnologyOfficer)proac-
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tivelyleadingtheinitiative.Fourthly,whilstusecasesandpilotsusingagilemethodshavetheirplace
intestingandevaluatingdifferenttechnologies,theITstrategyshouldnotbedevelopedandamended
basedpurelyonpilotprojectoutcomes.Rather,atopdownapproachtostrategydevelopmentisneeded
toensurealignmentandcoordinationacrosstheorganisation.AsAndreaAltundagnotesinthecontext
ofanalyticsatalargeaircraftmanufacturer,“theintroductionoftoolshas,todate,largelybeenlimited
inscopeortactical,and‘bottom-up’.Anintegrated‘top-down’strategyisrequired,ensuringend-to-end
connectivityandtheavailabilityofalltheinternalandexternaldata.Alignmentwithoverallbusiness
strategyanddatagovernanceproceduresisessential”(ch.6).

DigitaltransformationcanbeincorporatedintoITstrategybydevelopingandexpandingthescope
ofthekeychangedimensionsoftechnology,processandpeopletoincludebothinternalandexternal
environments.Thesethreedimensionsofchangeprovideaviableframeworkformanagingthedevel-
opmentofITstrategytoincorporatedigitaltransformationdynamicsingoals,objectives,methodsand
actionplans.Akeynewcomponentcomparedwithadecadeagoisthestrongerandsignificantexternal
focustocomplementtheinternalperspective.Thesedimensionswillingeneraltakeonawiderscope
becauseoftheall-pervadingnatureofdigitaltechnologies.Thedigitaltransformationaspectsofthese
threedimensionsaresummarisedinTable1anddiscussedbelow,drawingonthefindingsoftheprevi-
ouschapters.

TECHNOLOGY DIMENSION

ITstrategyhastypicallyassessedrequirementsforinformationsystemsandbasichardwareandinfra-
structurecomponents–networks,servers,desktops,laptops,mobiles.Tothesemustnowbeaddedthe
digital technologiesandtheplatformsneededtosupport themandprovideconnectivity.Thedigital
technologiescanproductivelybetrialledthroughusecases-normallyshortprojectswhichtypically
employagiledevelopmentmethodologiestofieldtestspecifictoolsortechnologies,suchasanalytics
andmachinelearning,asexemplifiedbyJoseIrizar’sstudyofmulti-nationalcompanies.Joseconcludes
“theselearningshavebeenincorporatedintoITstrategy,andtheusecaseitselfhasbecomeakeytoolin

Table 1. IT strategy dimensions: digital transformation aspects

Dimension/Focus INTERNAL EXTERNAL

TECHNOLOGY

Planandbudgetfordigitaltechnology
deployment.Usecases(technologyaspects).
Enterprisearchitecture.Datamanagement.
Cybersecurity.Ethics.

CloudServices.Platforms.Ecosystems.Fogandedge
computing.Technologyradar.

PEOPLE

NewcompetenciesandskillsinIT
developmentandsupport.ITculturereview.
Adviseandsupportre-trainingandnewskills
developmentinuserdepartments.Possible
newmanagementorexecutiveroles(CTO,
CDO,CISOetc).

Digitalskillsrecruitment.Co-operativerelationshipswith
industryproviders.Newalliancesexecutivetoexecutive.

PROCESS

NewIT-usercollaborativeprocesses.Use
cases(processaspects).DevOps.Agile
methodologies.Forecastandforewarnof
processimpactsinuserdepartments.

Monitorexternalcustomerandconsumerdemandand
expectationregardingtechnologyexploitation.Engagein
externalprocesseslinkedtonewtechnologyandbusiness
networks.Monitorexternalprocesschangeopportunities
(B2B/B2C).
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developingandimplementingITstrategyandrelatedobjectives.Bothstrategyandobjectivesaresuccess-
fulwhentheusecasesaddressclearlydefinedbusinessrequirementsanddelivertangiblevalue”(ch.2).

Manyofthedigitaltechnologiesthatarealreadyhavingasignificantimpactinindustryandsociety
aroundtheglobe,areneverthelessintherelativelyearlystagesoftheirdevelopmentordeploymentlife
cycle.Thissuggeststhepaceofchangeandpotentialbenefitsarelikelytoincrease,andunderlinesthe
strategicrequirementfora“technologyradar”capabilityintheITfunction.KiranandWynn,forexample,
pointouttheenormityofchangebeingusheredinbyIoTdevicesandnote“thekeytothiswillbethe
convergenceandconsolidationofIoTplatforms,whichwillbeabletoseamlesslyexchangedatabetween
people,networks,devicesandapplications”(ch.8).Similarly,AndreaAltundagreportsthat,eveninan
advancedaircraftmanufacturingcompany,theuseofadvancedanalyticsisonlyat“intermediate”stage
inthematuritymodelshedeveloped(ch.6).ChristineBakerconcludesthat“immersivetechnologies
havealreadymademajortransformationsinmanysectorswhichaffectourpersonalaswellasprofes-
sionallives”,butthat“whatisclearisthatthesetechnologiesarenotapassingfadandarelikelyto
shapethehumanexperienceinsocial,economic,andtechnologicaltermsinfutureyears”(ch.3).Inthe
AIfield,WilliamSayersobservesthat“theapplicationofmeta-heuristicmethodsisstillinitsinfancyas
aresearchfield,andthepossibilitiesareimmense”,andthe“emergingcapabilitiesindatascienceand
machinelearningshouldtransferwellintotheoptimisationandmeta-heuristicsresearchfield”(ch.4).
Similarly,AsifBasit’sresearchintostigmergysuggeststhat“recognisingtheneuralnatureofprocesses,
andhavingamechanismtocontroltheinteractionstakingplace”(ch.12)willallowprocessmanagers
torethinkhowprocessesshouldbedesignedandcontrolled;andAndrewNobbay’sresearchcasestudy
intheoilandgasindustryhighlightsthepotentialofwork-orientedsocialmediaforgeneratinginnova-
tiveideasfromincreasedknowledgesharingandcollaboration(ch.11).Thereagain,thedeploymentof
chatbotsinindustryandsocietyisstillintheearlystages,asevidencedinAlexanderSkuridin’saccount
ofanindustrychatbotprojectinamajorsteelcompany(ch.15).

However,ITstrategymustalsoconsidertheplatformsthatunderpinandfacilitatetheuseofthese
technologies. Bonnet and Westerman (2020, November 19) assert that “the foundation for digital
transformationisaclean,well-structureddigitalplatform—thetechnology,applications,anddatathat
poweracompany’sbusinessprocesses.Noneoftheotherdigitalelementscanachievetheirfullprom-
isewithoutit”(para.36).Theauthorssuggestthatthedigitalplatformcomprisesthreeelements:the
“coreplatform”,forthecompany’soperationalandtransactionalsystems;an“agileexternallyfacing
platform”thathoststhewebsitesandsystemsthatareaccessedbycustomersandecosystempartners,
whichneedstoworkwiththecoreplatformtoallowtransactionprocessingviathewebandprovide
customisedpersonalisationthroughthecompanies’applications;anda“dataplatform”fordatastor-
ageandanalytics.Thisisalogicalassessment,andindeedthesethreeelementshaveexistedformany
yearsincompanyITinfrastructureplansandassociatedITstrategy.Themaindifferencesnowarein
thenewdigitaltoolsandtechnologiesdeployed,andthefactthattheseplatformsarenowmorelikely
tobehostedoff-site,inthecloud.

WhilstthetechnologydimensionofITstrategyhashithertohadsomeexternalelements,oftenlinked
totheuseofthird-partysoftwareore-businesssystems,thedeploymentoftechnologyexternaltothe
companyororganisationisofincreasingsignificance,giventheavailabilityofstorageandoperational
environmentsinthecloud,aswellascloud-basedwideareanetworkinfrastructure.AsAydinAbadinotes,
cloudcomputing“hasbeendrawingtheattentionofindividualsandbusinessesasavitalgame-changing
technology”(ch.17),andthisisemphasisedbyJoseIrizar.Heconcludes“cloudcomputingisintegrally
linkedwithmanyoftheotherdigitaltechnologies,andcanalmostbeviewedasadigitaltransformation
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enabler”(ch.2).Inadditiontodigitalplatforms,therearedigitalecosystemstoconsider.Asnotedabove,
aplatformisgenerallyconceivedofasprovidingalocationforthegovernanceofexistinginterfaces
betweensystems,applicationsandassociatedtools.Adecadeago,inmanyorganisations,thesewerethe
distinctserverenvironments:oneforinternalsystems(ERP,CRM,etc),oneforthecompanywebsite,
andathirdforthedatawarehouse.Now,thephysicallocationisoflesssignificance,butthebasiccon-
ceptissimilar.Anecosystem,however,alsocomprisestheunderlyingstructuresandinterdependencies
betweenthedifferentactors(Adner,2017).Bothconceptsfunctioncomplementarilywhenimplemented
incombinationwithina“platformeconomy.”However,themanagementoftheseplatformsandtheir
interfaceswithotherplatformsandecosystemsrequiresanintegratedandcomprehensiveapproach,and
underlinesthesignificanceofmaintainingasoundandlogical“enterprisearchitecture”,forwhichthere
arearangeoftoolstomapandanalyseanorganisation’sbusinessprocesses,informationexchangesand
organisationalstructures.Theavailabilityanduseoftheseplatformsareglobal,andGomez-Morantes
etal.(2019)observethat“digitalplatformsplayanincreasingroleacrosssocio-economicsectorsin
developingcountries”(para.1).OneexampleofthisisprovidedbyMartinAruldossandcolleagues,
whentheynotethatdevelopmentofthe“fisherwoman”appinTamilNaduwillfacilitate“linksbetween
groupsoffisherwomenandonlinefishdeliveryservicesandvendors”and“serviceproviderssuchas
Zomato,Swiggy,TomoEats,maybeusedtodeliverthefishinsomeinstancesandimprovethefish
deliverysupplychain”(ch.5).

Thereare,however,newriskswithdigitalisationthatneedassessingandmanaginginITstrategy.
Cutoloetal.(2021,March9),forexample,warnofthedangersofbecomingplatform-dependent.They
notethat“givenincreasingevidencethatplatformsarelikelytousetheirenormouspowersfortheirown
benefit,businessesneedaclearunderstandingoftheimplicationsofoperatingonaplatforminorder
toavoidbecomingsubordinateentities”(para.14).Inaddition,“whenoneisdependentonaplatform,
existentialuncertaintyisendemic,exacerbatedbytheever-presentpossibilitythatanythingaplatform-
dependentbusinesscando,canbeblockedinstantlyandwithoutwarning”(para.20).Insimilarvein,
ChristianWeberhighlightstheriskof“vendorlock”withsingleormulti-cloudstrategies.Christian
argues “companies, and especially the largemulti-national enterprises, need to check their existing
technologystackbeforemakingaclouddecision.IftheirITworkloadsaredesignedtoworkwitholder
technologies,cloudplatformsandinfrastructureoptionsarelikelylimited,andmightbethefirststep
towardsaso-calledvendorlock”(ch.9).

ITstrategymustrecognisethegrowingimportanceofdatainthedigitalera.AsJoseIrizarrecords,
“althoughnotanewconcept,moreandmoreorganizationsdefinethemselvesas‘datadriven’compa-
nies.Thisimpliesachallengetotheexistingorganizationintermsofhowtoaccomplishobjectivesand
howtoevolvetobeabletocopewiththenewrequirements.”Joseconcludesthat“bothorganizations
studiedareadjustingtheirstrategiestoaccommodateincreasedinvestmentincloudandbigdata.This
hasinvolvedtheintroductionofnew‘datasharing’capabilities,thedevelopmentofa‘datacatalog’,both
havingatechnologyfocus,andthecorrespondingorganizationalcapabilitiesrequiredfordataowner-
ship”(ch.2).Lackoftrustinthedataisalsoanissuethatrequiresmanagingandfixing.Inthecontext
ofanalytics,AndreaAltundagnotedthat“thereisaninherentsuspicionthatdataisofapoorquality,
whichprevailsintheorganisationandwhichdemandsaneffectiveresponse,involvingthecleansingof
legacydata,anddefinitionandstrict(automated)qualitycontrolofnewlyintroduceddata.Onlythen
willtheorganisationmoveforwardintoamoreadvanceduseofanalytics”(ch.6).

Dataregulationandcybersecurityarecloselyrelatedissueswhichrequireparticularfocus,renewal
andupdateinITstrategy.OlayinkaandWinnote“digitaltechnologydeploymentredrawsthecyberthreat
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landscapeandmakesredundantcybersecuritystrategiesandapproachessolelyfocusedonsecuringthe
networkperimeter”(ch.7).Amuchwiderapproachisnowneeded,notleastbecauseoftheimplications
ofusingthecloud.ThisisemphasisedbyChristianWeberinhisstudyofmulti-nationals.Henotes
“cloudcomputingleadstonew,morecomplexsecuritythreats.OrganizationsmovetheirITapplica-
tions,databases,anddatastoragetothecloud,oftenbeforeanysecuritystrategyorconsistentabilityto
securesensitivedatahasbeendeveloped”(ch.9).Inparticular,“whenapplyingamulti-cloudstrategy,
oneneedstoevaluatethedetailedprivacypoliciesfromthecloudproviders.Multi-andhybrid-cloud
approachesaremuchmorecomplextocoordinate,andthereforeposeahigherdataprotectionrisk.A
singlecloudprovider’sbreachornon-compliancewithinamulti-clouddeploymentcanundermineany
efforttoachievesuccessfulGDPRcompliance.”Christianconcludes:“ensuringcontinuedcompliance
withaplethoraofnewregulationsonthehorizonwillrequireconstantvigilanceandcarefuldataman-
agementinboththeITfunctionanduserdepartments”(ch.9).Insimilarvein,MaryamRezaeianand
MartinWynnreportedthat“securityremainsamajorissueincloudcomputingforuniversities,andthis
requiresadditionalresourcing,despitetheeffortsofcloudproviderstobuildinaspectsofconfidential-
ity,availability,andintegrity”(ch.1).

Finally,theneedforacodeofethicsneedstobeseenasacomponentofITstrategy,andthisrequire-
menthasbecomecriticalinthedigitalera.PeterJonesandDaphneComfort,inassessingthesignificance
ofcorporatedigitalresponsibility,pointoutthat“theincreasingdigitalavailabilityofpersonaldatamay
bringwithitthedangerthatsuchdatawillbeusedtomonitor,andpotentiallyconstrain,individualand
groupbehaviour,aspartofconcertedcampaignstoreducepersonalfreedomsandtoviolatebasichuman
rights”(ch.13).WilliamSayersaddsafurtherperspective,inconcludingthat“asmorehuman-centric
approachesstarttobereplacedbycomputer-drivenandoptimisationapproaches,questionswillarise
aroundtheethicsoftheseapproaches.Itisimperativethatthesetechnologiesareusedwithsafetyforemost
inmind,andwithconsideredexpertevaluationoftheirsuggestionsratherthanwithblindtrust.Shoulda
carelessapproachresultinalossoflifeorsomeothertragedy,besidestheobviousandnaturaldesiresto
avoidsuchoutcomes,trustinthesetechnologiesmaynotrecover”(ch.4).Similarly,JoseIrizarfocuseson
theneedforacodeofethicswhendevelopingandusingAIsystems.Heobservesthat“mostofthebig
internationalcompaniesinvolvedinAI,includingthetwogroupcompaniesstudiedhere,havepublished
theirowncodeofethics.Theseneedtoberefinedandadaptedwhiletheapplicationsevolve”(ch.2).

PEOPLE DIMENSION

ThepeoplechangedimensioninITstrategyhashithertoconcernedupskillingofITstaffastechnologies
haveevolvedandnewsystemsandtoolshavebeenacquired,andidentificationandsupportofprocess
ownersandsystemsadministratorsworkingoutinuserdepartments.Withdigitalisation,itnowtakeson
additionalaspects.Theseinclude,forexample,thewidertrainingprogrammestoretrainbusinessstaff
inITskills,theestablishmentofnewmanagementrolesrelatedtodigitaltechnologiesandthecreation
andoperationofexternalalliancesandpartnerships.

WithintheITfunction,newroleslinkedtodigitalisationareemerging.Forexample,intheirstudyof
theimpactofcloudcomputinginamajorUKuniversity,RezaeianandWynnfoundthat“cloudmigra-
tionhasrequiredsupportstafftoacquirenewknowledgeandskillsandhasbeenthecatalystforanew
cultureofmulti-skillingintheITsupportenvironment”,andthat“cloudmigrationrequirednewskills
forbothfirstandsecond-linesupportteams,andnewteamsspecialisinginidentity,access,andplatform
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knowledgeandmanagement,haveemerged”(ch.1).Applicationdevelopmentstaffhavearguablybeen
evenmoreaffected.AccordingtoRedHat(2019,May29),digitaltransformationis“fundamentally
changingthewaydevelopersdotheirjobs”(p.3).Forexample,theuseofcontainerscreates“consistent
developmentenvironmentstorapidlydevelopanddelivercloud-nativeapplicationsthatcanrunany-
where”(p.3),andthisrequiresplannedandbudgetedtechnicalskillstrainingforITdevelopers.Itmay
alsoinvolverecruitmentofnewstaff.ChristianWeberfoundthat“fourofthefiveCIOs/ITmanagers
interviewedwereconcernedabouttherecruitmentofhigh-qualitytechnicalstafftoensuretheyhave
therightcombinationoftechnicalskillswithintheorganization.Investmentinnewtechnologiessuch
ascloud,AI,dataanalytics,andcybersecurityneedstobematchedbyinvestmentinhumancapital.
Tosolvethisproblem,somecompaniesareturningtocontractworkerstofillthisgap.However,this
strategyinitselfpresentsnewchallenges,includingpersonaldatasecurityandtheprotectionofintel-
lectualproperty”(ch.9).

Thereis,inaddition,thegeneralrequirementforallITstafftodeveloptheirbusinessknowledge
andcommunication skills. In this context, Jose Irizarnotes “certainuse caseshavehighlighted the
needforITstrategytoproactivelysupportmoreadvancedunderstandingofthebusinessenvironment.
Forexample,inthecontextofIoTdeploymentincarfleetdatacollection”(ch.2).Thedevelopmentof
inter-personalskillshasbecomeincreasinglyimportantforITstaff.TyagiandClearfield(2021,July21)
note“technologyisactuallyateamsportwhereyoubuildontheideasofyourcolleagues.Ofcourse,
peopleneedtohavetechnicalskills.Butyoualsowantthemtobegreatcollaboratorswhosupportand
workefficientlywitheachother.Theyhavetounderstandhowthecodetheywritedrivesvalueforthe
businessandhelpsclients”(para.6).

InitiativesforthedevelopmentofanewcultureintheITfunctionandacrosstheorganisationalso
needconsideration.Frick(2020,November9)observes“tosuccessfullydrivebusinessvalue,CIOsmust
alsoensuretheyarebuildingadigital-readyculturethatalignswiththetechnologytheyareimplement-
ing-specifically,onethatcreatesanenvironmentwithinnovationinmind”(para.3).Theauthorcites
thecaseofCarMax,wheretheCIO/CTOemphasisedtheimportanceofcreatingamoredigital-ready
culture.Herecommendedinfusingtheexistingelementsofcompanyculturewith“moreofthedigital
attributes”,“movingawayfromaproject-basedorganizationtoamoreproduct-centeredorganization”
and“buildingsomeofthecoredigitalcapabilitiesandtechnologiesthatwouldenable[thecompany]to
scaleandinnovatefaster”(para.5).ThisresonateswiththecaseexamplesprovidedbyJoseIrizar.He
concludes“theusecasesillustratehowtheITfunctionneedstofocusitsresourcesoncustomer-centric
andvalue-deliveringinitiatives,andtoevaluateandenablerelevantplatforms,toolsandframeworks.
Standardizedpipelines,practicesandplaybooksneedtobeintegratedanddeployedwithothersystems
andtechnologies.Skills,capabilitiesandattitudesmustevolvetokeeppacewiththiscontinuousinnova-
tion.Thisrequiresspecifictrainingandnewmanagementapproaches”(ch.2).

OutsideoftheITdepartment,intheuserfunctions,newskillsandjobroleswillbeneededandmajor
re-trainingprogrammesrequireplanningandbudgetingfor,inliaisonwithprocessorlinemanagers,
aspartofITstrategy.Forexample,JoseIrizarnotes“thetwoorganizationsfeaturedinthisresearchare
currentlyundergoingmassivere-trainingprogrammes,withthousandsofengineersbeingtrainedinnew
AIskillsin2021alone.Inparallel,allfunctions,inadditiontoITandR&D,arecurrentlyrunning‘user
storyworkshops’,withthepurposeofidentifyingbusinessapplicationsfordigitalizingandimproving
existingprocesses”(ch.2).Thisgivesanindicationofhowdigitaltechnologiescanactasacatalystfor
majorretrainingprogrammesandnewinvestmentinhumancapitaldevelopment.AndreaAltundagnotes
inthecontextofprocurementthatsuccessfuldigitaltechnologydeployment“requiresatransformation
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ofroles,responsibilitiesandjobsthatallowcross-functionalcollaborationinsideanorganization”(ch.6).
Thishighlightstheneedfor“hybrid”managersthathaveknowledgeandexperienceinbothITandin
businessfunctions.Thisisnothingnew,astheneedformulti-skilledprojectmanagersdatesfromthe
earlydaysofintegratedbusinesssystemsinthelate1980sand1990s,whenITprojectmanagerswere
oftenre-locatedinbusinessfunctionstosupervisesystemsprojectsandusherinprocessimprovements.
Inaddition,however,thereisagrowingrequirementfordevelopingandhoningnewcompetenciesin
mangingmultipleprojectsacross theorganisation.Huyetal. (2021)note“thechallengesofcoping
withdynamicmarkets,globalcrises,andadvancingtechnologiesareforcingorganizationstotransform
quickly,whichcanrequiremultiple,simultaneouseffortsonseveralfronts”(p.1).

Digitalentrepreneurshiphasemergedasakeycompetencethatdrawstogetheranumberoftheissues
notedabove.KerstinFelserstudiedthisconceptintheGermanautomotiveindustry,andfoundthata
mainconcernwas“theentrepreneurialchallengetomasterthenewinterfacebetweensoftwareandhard-
waredevelopment,whichhavetwowidelydifferentdevelopmentmethodsandtechnologycycles”,and
that“newmanagementqualitiesandskillsarerequiredintheco-developmentswithstrategicpartners”
(ch.20).Inlargercompaniesandorganisations,thismayresultinnewrolesatexecutivelevel,although
JoseIrizarnotesthatinthemulti-nationalshestudied“thereisstillalackofclarityabouthowdifferent
technology-relatedroles(chiefinformationofficer,chiefdataofficer,chiefdigitalofficer,chiefanalytics
officer,etc.)relatetoeachother.”Hesuggests,nevertheless,that“theseroleswillbecomeincreasingly
importantinbothleadingAI/bigdataprojects,andinaccomplishingculturalchange”(ch.2).

PROCESS DIMENSION

Asdigital technologiesare implemented,changesinbusinessprocessesarealmost inevitableas the
organisationlooksforbenefitsdeliveryfromnewtechnologyprojects.Thisneedstobeplannedforand
managedthroughabusinessalignedITstrategy,andsubsequentcost-benefitanalysisonaprojector
casebycasebasis.Asnotedabove,thismayinvolvenewwaysofworking,changingrolebriefsandstaff
re-training,andevenachangeinthecompany’sbusinessmodelinsomecases.Thereareexamplesin
theliteratureofradicalchangeinbusinessmodelatcompaniessuchasDomino’sPizza,CapitalOne,
WalmartandTesla(Tucci,2021,March10),butforthemajorityofcompanies,processeswillbechanged,
sometimessignificantly,buttheunderlyingbusinessmodelwillremainlargelythesame.

Theconceptofbusinessmodelreplacementisoftenmorecomplexthansomeofthedocumented
casestudiessuggest.Forexample,inhisanalysisofaUK-basedSME,PhillipTurnerreportsthat“the
companyhasawideportfolioofproductorserviceofferingswhichhaveverydifferentcustomertypes,
markets,valuepropositions,monetizationandvaluecaptureattributes.Therefore,companyvisionand
strategiesandhowtheyrelatetoday-to-dayoperationsandtheroleoftechnologytherein,isnot,and
cannot,beasimplematteroftheoftenassumedone-size-fitsallbusinessmodelforacompanytoreason
overandstrategizeabout.”Hisin-depthstudyandanalysisofthecompanyoverseveralyearsconcludes
“thattheroleoftechnology-whetheritbetheselectionofclassesoftechnologytomeetsomeobjec-
tive,or,whetherdigitaltransformationisitselfanobjective-isnotrelatedtothebusinessmodelchange
theme”(ch.16).

Majorprocesschangeinoneparticularareaofthebusinessmayalsobeseenasalocalisedchangein
businessmodel,withlimitedimpactontheoverallcompanymodel.Forexample,AndreaAltundagnotes
inthecontextofstrategicprocurement,that“atrulydigitallytransformedprocurementfunctiongoes
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farbeyondtheimplementationofnewtechnology,andrequiresachangeintheprocurementbusiness
model,encompassingpeople,processes,andculture”,and“procurementneedstodeveloporganisational
structuresandprocessestorespondeffectivelytodynamicsourcingmarketconditionsandupcoming
megatrends,suchasdigitalisationandsustainability”(ch.6).Evenwiththisdegreeofchangeinstrategic
procurement,thebasicbusinessmodeloftheaircraftmanufacturermaynotbemajorlyaffected(although
otherexternaleventsandtrendsmayindeedleadtosuchachange).

Theissueofwhetherdigitaltransformationisdisruptiveornothasbeendiscussedinthecontextof
businessprocessimprovementandbusinessmodelchange.Tucci(2021,March10),forexample,asserts
“makenomistake,digitaltransformationper seisdisruptive:emergingtechnologiessuchasAI,IoT,
roboticprocessautomation(RPA)andedgecomputingopenupentirelynewbusinessopportunitiesand
giverisetocompletelynewcustomerexpectations.Companieswiththeresourcesandmindsettotake
theleapgainacompetitiveadvantage,wideningthegapbetweendigitallaggardsandleaders”(para.8).
Thekeypointis,perhaps,thatdigitaltechnologiescanbedisruptive,butthattheydonotnecessarily
have tobeso.This isclearlyevidencedin thecontrastingexperiencesofcompanies in theGerman
automotivesectorandasmallequipmentassemblyfirmintheUKresearchedbyPhillipTurner.Inthe
former,TinaWiegandandChristineBrautschnotethat“newformsofcross-industrycooperationand
collaborationwillbeimportantdriverstoshapetheupcomingchanges”,and“thecooperationbetween
BMWandIntel,orthejointpurchaseofamanufacturerfordigitalmapandnavigationsystemsbyAudi,
BMWandDaimler,illustratehowplayersintheautomotiveindustryinGermanyhaverecognizedthese
challenges,andareworkingtogethertoshapethefutureoftheindustry”(ch.14).Ontheotherhand,
PhillipTurnerconcludesthatdigitaltechnologieshavehadnodisruptiveimpactoncompanyprocesses
andthat“technologyinandofitselfhasnoroleinbusinessmodelchangeoritsmanagementinthis
company,andremainsaconceptfirmlywithinprojectimplementationasafacilitativetool”(ch.16).

It is perhaps most appropriate to see digital transformation as a combination of disruptive and
non-disruptiveactivities.ChanKimandMauborgne(2019),forexample,suggestthat“non-disruptive
creationopensalessthreateningpathtoinnovationforestablishedcompanies”(p.9),andthatthechal-
lengeisto“useyourcreativepowerandthelatesttechnologydevelopmentstosolveproblemsorseize
opportunitiespreviouslyseenasoutofreachbyconventionalmeansandmethods”(p.18).Accenture
(2019,February7)alsosuggestthatdisruptionwillbelimitedtocertaincompanies,andthattherewill
bealevellingoffoftheimpactofthesetechnologies.Theypredictthat“everycompanywilleventually
convergeonthesameturningpoint—onewheredigital-eratechnology,whichbeganasadifferentiat-
ingadvantage,issomethingexpectedfromeverybusiness.Inotherwords,thedigitalplayingfieldwill
eventuallyevenout”(para.2).Theyneverthelessmaintainthat“thecomingerawillbecharacterized
bymassivepressureascustomers,employeesandsocietymaketheirdemandsknown.Butitwillalso
providetremendousopportunitiesforthosecompaniesthatcandelivertheappropriateexperienceat
justtherighttime”(para.5).

Digitaltechnologieshavealsoplayedapartinsignificantchangeintheprojectmanagementprocess,
intworegards.First,asTinaWiegandandChristineBrautschobserve(ch.14),agileprojectmanagement
methodsarebestsuitedtothetypeofshort-termprojectwithmajoruserinvolvementthattypifiesdigital
technologyinitiatives.ThisissupportedbyAlexanderSkuridin’sinvestigationofachatbotprojectina
majorsteelcompany.Theauthorreportsthat“thecomplexnatureofAIprojects,difficultyinformulat-
ingrequirementsandneedtoexperiment,requireaprojectmanagementapproach,whichenablesteams
toavoidthebureaucracyofthetraditionalengineeringmethodologies.Agilemethodologiesrespondto
thischallengebyestablishingadaptiveandincrementalprocesseswithastrongfocusoncommunication
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betweenthepeopleinvolved”(ch.15).Second,theCOVID-19pandemicandthenatureofglobalisation
havegivenrenewedimpetustothetransitiontovirtualprojectsandvirtualteams,supportedbydigital
technologies.AsAnatoliQuadeobserves“digitaltechnologiesprovidethenecessaryplatformtobeable
toworkvirtuallyandfacilitatetheconductofcomplexprojectswithahighdegreeofflexibility”(ch.10).
Morespecifically,TinaWiegandandChristineBrautschnote“theprojectteamstodayarediverseteams
withverymixedknow-how.Intermsoftools,SkypeandMicrosoftTeamsareusedforvirtualmeetings
andcommunication.Inaddition,alotofworkisalsodonebye-mail,Jira(anoff-the-shelfsystemfor
planning,tracking,andmanagingagilesoftwaredevelopmentprojects)incombinationwithConflu-
ence(ateamworkspaceproductforknowledgedocumentation,communicationandsharing)”(ch.14).

Overall,then,thereisarangeofprocesschangeaspectstoITstrategythatneedappropriateassessment
andmanagement.Althoughnewtechnologiesareregularlydepictedasthedriversofprocesschange,this
willoftencomeaftertechnologydeploymentandpeopleskillstraining,andcanbedifficulttoimple-
mentinpractice.ThiswasillustratedinAndreaAltundag’sstudyofadvancedanalyticsinthestrategic
procurementfunctionofanaircraftmanufacturer.Andreaconcludes“coordinatingprocesschangewith
newanalyticstoolsisproblematicandcangetcaughtinanegativeviciouscircle.Existingprocesses
andprocedurescannoteasilybere-producedandamendedinnewlyappliedtechnologies,whichare
thusbeingoperatedwithinalegacyprocessset-up.Fundamentalprocesschangeisalsohamperedby
concernsforproductsafetyandairworthinessassurance,whichconstitutesignificantbarrierstopro-
ceduralchangeinthisindustrysector.Realisticprocesschangeatpresentislinkedto,predominately,
accelerationandreductionofmanualactivities”(ch.6).Drivingthroughprocesschangetodeliverthe
expectedbefitsofnewtechnologiesisrarelystraightforward,andrequiresappropriateconsiderationin
ITstrategyformulation.

FINAL REMARKS

Morethan20yearsago,thejournalVirtual Businesspublishedanarticlebytheauthorthatexamined
thetransitionfrome-commercetoe-businessinindustry(Wynn,2000a).Usingacasestudyofamajor
drinkscompany,thearticlesuggestedthatbothe-commerceande-businesshadfollowedasimilarcycle
oftechnologyinnovation-capabilitydevelopment-partnershipopportunity-capabilityexploitation-
commercialnorm.Theauthornoted“thiscycle,whichtookabout10yearsinthee-commerceworld,
ismovingmuchmorerapidlywithcurrente-businessinitiatives,andwearealreadyinthephasewhen
partnershipsarebeingformedandtheopportunitiesforbusinessexploitationaretothefore”(Wynn
2000a,p.18).Today,withdigitaltechnologies,thepatternissimilar,buttherearetwomaindifferences.
First,thepaceatwhichthiscycleisbeingenactedisfaster,andgettingfasterstill.Second,technology
innovationsarehappeningmorefrequentlyandinclusters,initiatingaseriesofoverlappingandinter-
connectedcyclesfrominnovationtocommercialnorm.

Inthesameyear,theauthorgaveapresentationattheITDirectors’ForumatCranfieldUniversity
inwhichheattemptedtohighlightsomeofthekeychallengesfacedbyCIOsindeliveringITstrategy
(Wynn,2000b).Thiswastheeraoftheever-wideninguseoftheinternet,theearlyexamplesofsocial
mediatechnologiesinindustrytocomplementthecorporateintranet,theever-growingsignificanceof
e-business,newsystemsandbusinessconceptssuchasknowledgemanagementandweb-basedERP
packages,andrapidapplicationdevelopment(RAD)methodologiesfornewbespokesystemsincorporat-
ingsignificantuserinput.ThekeychallengesfortheCIOidentifiedinthepaperincludedthe“charge
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toe-business”,thegrowingsignificanceofinformationanddatamanagement,theneedtomulti-skill
theITteam,theneedtomanagetheBoard-to-supplierrelationship,thebusinessownershipofIT,the
roleoftheITfunctioninmergersandacquisitions,theneedtomarketthesuccessesandvalueoftheIT
functioninternallyaswellasexternally,andtheaftermathofY2Kandrelatedsecurityissues.If“digital
transformation”issubstitutedfor“e-business”,and“cybersecurityanddataprotection”fortheone-off
Y2Kphenomenon,thereareclearparallelswiththeissuesfacingCIOstodayindevelopinganITstrat-
egyappropriateforthedigitalera.Thissurelysupportstheviewthatdigitaltransformation,ratherthan
constitutingaparadigmshiftassomecommentatorssuggest,canbestbeseenasanotherstep,albeita
significantone,intheevolutionofITanditsapplicationinbusinesses,organisationsandsocietyatlarge.
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