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THE NEW TECHNOLOGY LANDSCAPE

In2015,IBMobservedthat“cloudcomputing,mobility,socialbusiness,bigdataandanalyticsandIT
securitytechnologiesareevolvingveryrapidly”,andthat“asthesetechnologiesmatureandconverge,
theyaredemandingatotalre-examinationoftheunderlyingenterpriseinfrastructure”(IBM,2015,p.2).
Sixyearson,thatprophesyisnowcomingtrueinorganisations,bigandsmall,acrosstheglobe.Tothe
listcitedbyIBM,onecouldnowaddartificialintelligence(AI),theInternetofThings(IoT),blockchain,
robotics,andtheimmersivetechnologiesasconstitutingwhatarenowconsideredthe“digitaltechnolo-
gies.”Manyofthesetechnologiesworkincombinationandactasdriversforeachother.Forexample,
bigdataandanalyticsfrequentlyutiliseAItoolstoprovideanotherlevelofintelligentanalysis.Inpar-
allelwiththeadventandtake-upofdigitaltechnologieshasbeentheadvanceofIndustry4.0,whichis
radicallychangingthewayindustriesproduce,develop,andselltheirgoods.Thismovetothe“smart
factory”reliesheavilyonthedeploymentofthedigitaltechnologies,or“enablingtechnologies”asthey
aresometimestermedinthemanufacturingenvironment,whicharebeingintegratedintotheexisting
networkofindustrialmachines.Then,thereistheinexorablegrowthindata,driveninthemainbythe
expansionofIoTdevices.Potnis(2020,January)notesthataccordingtoIDC,theoverallnumberof“con-
nected”IoTdevicesworldwidewillincreasetoover35.2billionby2023andalmost42billionby2025.

Thisrapidlyevolvingtechnologylandscapehasbroughtwithitarangeofnewconcepts,terminolo-
gies,acronymsandabbreviations.Ascloudcomputinghascometodominateasthedeliveryenvironment
forcomputinganddatastorage,sothemassofIoTdevicesthatcollectthisdatahavecometoconstitute
whatisoftentermedthe“edge”,andtheprocessingofdataclosetothosedevicesas“edgecomputing.”
ExtremeNetworks(2021)seeedgecomputingas“anevolutionofcloudcomputing”,which“brings
applicationhostingfromcentralizeddatacentersdowntothenetworkedge,closertotheenterpriseand
consumer,andthedatageneratedbyapplications”(p.2).Betweenthecloudandtheedge,anewsys-
temsarchitectureofnodesisevolvingthatcomputesandreducesdatafromtheedgebeforemovingitto
thecloud,thisbeingtermed“fogcomputing.”Then,theconceptsofecosystemsandplatforms,shared
withotherdisciplines,arenowbeingappliedinavarietyofcontextsrelatingtodigitaltechnologiesand
digitaltransformation.DianaandTorrance(2020)definedigitalecosystemsas“acomplexnetworkof
stakeholdersthatconnectonlineandinteractdigitallyinwaysthatcreatevalueforall”(para.3).Others
seethecloud,thefog,theedgeandIoTdevicesas“thecloudecosystem.”Therearealsodifferentper-
spectivesonwhatplatformsare,buttheyaregenerallyviewedassystemsandinterfacesthatfacilitate
commercialinteractionbetweenbusinesses,customersandconsumers.
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Systemsdevelopersoperatinginacloudenvironmenthavearangeofnewconcepts,technologiesand
toolswithwhichtowork.Containers,forexample,“letyouworksmarterbycreatingconsistentdevel-
opmentenvironmentstorapidlydevelopanddelivercloud-nativeapplicationsthatcanrunanywhere”
(RedHat,2019,May29,p.3).Newentitieshavealsoemergedandbecomeestablishedaspartofthe
technologysupplynetwork.Cloudserviceproviders(CSPs)operatevastdatacentresthatstorepetabytes
andevenexabytesofdataarrivingviatheinternet.HorisonInformationStrategies(n.d.)estimatethatthe
installedglobalstoragecapacityforpubliccloudwillreach50%ofallinstalledstoragecapacityby2025.
Theterm“hyperscalers”isalsonowusedwithreferencetothelargeinternetservicescompanieswho
aredominatingthecloudandarenowexpandingintootherverticalmarkets–forexample,Microsoft,
Google,AmazonandFacebook.Birkinshaw(2019)termssomeoftheseentities“ecosystemorchestra-
tors”,andnotesthatcompanieslikeGoogle,Alibaba,andUber,“createvaluethroughrelationshipsand
networks,notthroughphysicalgoodsorinfrastructure”(para.6).

Theimplicationsforindustryandsocietyatlargearehuge,andhaveparallelswiththeadventofthe
internetatthecloseofthe20thcentury.AsChatterjee(2020)notes,“therapidpaceofchangeintoday’s
digitaleconomyhasspurredtheconvergenceofenterprisesandevenindustries.Withdigitaltechnolo-
gies,traditionalbarrierstoentryarefastdisappearingandawholenewsetofnon-traditionalcompetitors
haveemerged,forcingdecades-oldindustryleaderstoevaluatetheirbusinessstrategiesandcompetitive
differentiators”(para.1).ThisHandbookofResearchexaminesthephenomenonofdigitaltransformation
throughthelensofindustrycasestudieswheredifferentcombinationsofthesenewtechnologieshave
beendeployed.Itcoversarangeoftopicsincludingcloudcomputing,internetofthings,artificialintel-
ligence,bigdataandanalytics,immersivetechnologies,socialmedia,chatbotimplementation,project
management,cybersecurity,sustainabilityandITsourcinginvariousorganisationalsettings.Thebook
isaimedatITprofessionalsworkinginindustry,publicsectororganisations,andconsultancies,whoare
facedwithsimilarchallengestothosediscussedhere.Itwillalsobeofinterestandvaluetotheuniversity
community,providing20casestudiesofeitherindustries,organisationsorspecifictechnologies-each
withadetailedresearchmethodology,objectives,findingsandanalysis-whichcanbeusedbothfor
teachingandasareferenceworkfornewresearchinitiativesinthisexpandingfieldofstudy.

ORGANISATION OF THE BOOK

ThisHandbookofResearchcomprises20mainchaptersfromauthorsworkinginindustryorhigher
educationwithfirst-handexperienceofeitherusingorresearchingdigitaltechnologies.Abriefoverview
andintroductiontothechaptercontentisprovidedhere.

Cloudcomputingfeaturesinanumberofchapters.AsKiranetal.(2020)note,“thecloud(public,
private,andhybrid)isakeyenablerofdigitaltransformationinmodernenterprises.Businessesnow
expectacloud-likeexperience—betterperformance,moreagility,operationalsimplicity,andgreater
responsiveness—inpracticallyallfacetsoftheiroperations”(p.5).InChapter1,MaryamRezaeian
andMartinWynnexaminethegrowthincloudcomputingintheuniversitysector,andfocusspecifically
ontheimpactthishashadontheITsupportfunctioninalargeinternationalUK-baseduniversity.The
researchisbasedonsixin-depthinterviewswithseniorITsupportmanagers,andrevealsarangeofissues
thathaverequiredmajorchangeandadaptationofthesupportfunction.InChapter9,ChristianWeber
looksathowcloudcomputinghasimpactedmulti-nationalindustries,againusingin-depthinterviews
withseniormanagersinsixcompaniesoperatingindifferentindustrysectors.Hisresearchfocuseson
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howcloudisaffectinginformationsystems(IS)strategy,andhisconclusionssuggestdatamanagement,
ITskillsandculture,andsecurityissuesaremajorchangefactorsimpactingISstrategy.Thisaligns
withFortinet(2019)whonotethat“83%ofenterpriseworkloadswillbeinthecloudby2020,and63%
ofITprofessionalsseesecurityasthemostsignificantconcernaboutthistrend”(p.5).InChapter17,
AydinAbadi,drawingontheextantliteratureandhisownresearch,explainsandillustrateshisworkon
dataavailabilitychecksinthecloud,andhowblockchaintechnologiesareenhancingproofofstorage.
AsnotedbyCampagna(2017),“asmoredevicesandcriticaldataismovedtothecloud,thetypesof
maliciousattacksdon’tnecessarilychangemuch,buthowattacksareexecuteddoes.”Aydin’schapter
isapertinentreminderoftheintricaciesofdatasecuritynownecessarywhenoperatinginthecloud.

Artificialintelligence(AI),bigdataandanalyticsarethemesthatrunthroughseveralofthechapters.
AsDasguptaandWendler(2019)note,“thetransformativeimpactofAIcomesfrombothitseffecton
intelligentdecisionmakingandpredictions,aswellasfromitsfacilitationofgreaterautomation”(p.2),
andboththeseaspectsareevidencedinchaptersinthebook.InChapter4,forexample,WilliamSayers
examinestheuseofoptimisationtechniquesincivilengineering,focusingontheirpotentialforrisk
reduction.Theauthorprovidesareviewofoptimisationtechniquesandrelatedalgorithms,andtheirap-
plicationintheengineeringfield,andconcludesthatcomputer-drivenandoptimisationapproacheswill
seeincreasingadoption.However,theauthorpointsouttheneedformulti-disciplinaryteams,including
expertsinmachinelearninganddatascience,toworkinaninterdisciplinarynature,astheuseofthese
techniquesexpandsincorporateandscientificenvironments.InChapter12,AsifBasitexamineshow
theinteractionofprocessneuronscanbeusedtoanalyseandunderstandbusinessprocesses.Toestablish
whetherstigmergy-thespontaneous,indirectcoordinationbetweenagentsoractions-couldbeidenti-
fiedinabusinessenvironment,datawascollectedfromapetrolstationwithasmallshopandcoffee
bar.Informalinterviewsandobservationsaimedtoidentifytheagents,signalsandtriggers,andhow
signalswerestrengthenedorweakened.Theresearchillustrateshowbusinessprocessescanbemodelled
asneuralnetworks,openingupnewpossibilitiesinthedesignandcontrolofprocesses,movingaway
fromthedeterministictopdownparadigmsofmostbusinessprocessmanagementtechniques,towardsa
decentralizedself-organisingparadigm.TheimplementationofchatbotsisthesubjectofChapter15,in
whichAlexanderSkuridinchartstheoriginsandevolutionofrelatedtechnologiesandassessesrelevant
modelsandframeworks.Basedonananalysisofacaseexamplefromaglobalsteelmanufacturer,the
authorputsforwardafour-stagemodelforchatbotprojectsthatbuildsuponexistingframeworks,and
encompassesasetofcriticalsuccessfactorsforsuchprojects.Theauthorconcludesthatchatbotswill
playacentralroleinthedigitaltransformationofbothindustryandsocietyatlarge,butpointsoutthat
manyobstacleswillneedtobesuccessfullynavigatedinchatbotdeploymentandoperation.

Chapter6investigatestheuseofadvancedanalyticsintheprocurementfunctionofamajorTier-1
aircraftmanufacturer.Adoptingaqualitative,interview-basedapproach,AndreaAltundagestablishes
thecurrentuptakeofanalyticaltoolsandbigdatainthisareaofthecompany,anddevelopsamaturity
modelforassessingthestageofanalyticsdeploymentinsimilarbusinesscontexts.Thisframeworkis
uniqueinthisindustrysector,inthatitexaminesseveraldimensionsofchange–notjusttechnology
deployment,butprocesschange,structuralevolutionandpeopleskillsdevelopment.SimonPreisalso
focusesonanalyticsinChapter18,butinadifferentindustrysetting.Theauthorexaminestheuseof
advancedanalyticscapabilities tosupport thedevelopmentofpredictivemaintenancestrategiesand
activitiesinthesemiconductorindustry.Basedonaseriesofindustry-basedexpertinterviewsatacase
studycompany,thefindingsverifytheimportanceofpredictiveanalyticscapabilitiesinthewaferfabri-
cationprocess,andprovidenewinsightsintotheintegrationofpredictivemaintenancetechnologiesinto
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overallequipmentmaintenanceoperations.Thestudyconfirmedthatpredictivemaintenancesystems
candeliverpotentialprocessimprovementsbeyondthecoremaintenancetasks,butthatthequalityof
predictionsisvariable,dependingonthespecificmachinetype.

Researchonanumberoftheothermainstreamdigitaltechnologiesisreportedinotherchapters.The
potentialoftheimmersivetechnologieswashighlightedrecentlybyGenpact(2020)whonote“whatif
manufacturerscoulddigitallyreplicateentirevaluechains?UsingmachinelearningandpowerfulVR
andARsimulationstovirtualizeeverythingfromindividualcomponentstoprocesses,workflows,and
consumptionlifecycles”(p.37).ChristineBakerexaminestheuseandbenefitsofthesetechnologies
–augmentedreality,virtualrealityandextendedreality–inChapter3.Theauthortracestheirorigins
andevolutionoverthepastcentury,andtheirmorerecentapplicationandbenefitsdeliveryinawide
rangeofindustrysectors.Shepointsoutthatthedesiredpositiveimpactofimmersivetechnologiesrests
heavilyontheappropriatenessandqualityoftheimmersivecontent,andthatthetechnologyisonly
thedeliverymechanismoftheexperience.Sheconcludes,nevertheless,thatimmersivetechnologies
arelikelytomakeanincreasedimpactinmanyaspectsofourpersonalandprofessionallives,andthat
-subjecttorobustchecks,controlsandriskmitigationactions-thefutureofthesetechnologieswill
enrichourlives.InChapter11,AndrewNobbayexamineshowawork-orientedsocialmediaplatform
wasusedforinnovationinamulti-nationaloilandgascompany.Theauthorusestheunifiedtheory
ofacceptanceanduseoftechnology(UTAUT)framework(Venkateshetal.,2003)toanalysehowthe
Brightideaplatformwasusedtopromotecrowdsourcedinnovation.Thefeaturesthatinfluenceduse
oftheplatformareidentifiedandthepotentialforcross-functionalinnovationisexplored.Thechapter
concludesthatthesocialmedia-likefeatureswerepositivelyviewedbyusers,anddidindeedfacilitate
domain-crossing.Itisavaluableexampleofhowsocialmediacanbeusedproductivelywithinacorporate
environment.KiranMysoreandMartinWynndiscusstheInternetofThingsinChapter8,atechnol-
ogywhich,itseems,isallpervasiveandakeycomponentofdigitalisation,producingvastamountsof
structured,semi-structuredandunstructureddata.ThechapterbrieflyreviewstheIoTconceptandits
maintechnologycomponents,andthenreportsonitsvaryingusesindifferentindustrysectorsandthe
rangeofcurrentandexpectedbenefits.Anumberofemergentissuesareexamined,notablyconcerns
aroundsecurityandtheneedforastrategicapproachtoIoTdeployment.Thechapterconcludesthatthe
potentialbenefitswillleadtoacontinuedincreaseinthenumberofIoTdevices,bringingaboutamajor
changeinthesupportinginfrastructure,potentiallyentailinganindustry-wideecosystemprovidingglobal
accesstoIoTdevice-generateddata.

Therelationshipbetweendigitaltransformationandsustainabledevelopmentmaynotbeimmedi-
atelyobvious,andHilalietal.(2020)haveobservedthat“empiricalstudiesthathavelinkedthefactors
ofdigitaltransformationandamoresustainablebusinessarestillscant”(p.52),althoughworkonthe
relationshipbetweenthetwoconceptsisattractingincreasedattentionwithintheacademicliterature.
Indeed,Schneider(2019),amongstothers,haslookedtoexplorehowcompaniescanleveragedigital
technologiestoinnovateforsustainability.InChapter13,PeterJonesandDaphneComfortreviewthe
conceptofcorporatedigitalresponsibilityand,morespecifically,examinehowtheleadinginformation
technologycompaniespubliclyaddresstheirsocialandenvironmentaldigitalresponsibilities.Building
uponanintegrativeliteraturereviewandanassessmentofcompanywebsources,theauthorsfoundthe
leadingcompaniesinthissectormadesignificantcommitmentstoaddressingbothenvironmentaland
socialresponsibilities,including,ontheonehand,climatechange,watermanagement,andthecircular
economy,andvolunteeringandphilanthropyontheother.Nevertheless,theauthorssetthesefindings
withinawiderperspectivethatencompassesthecontradictorytensionsbetweencontinuingeconomic
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growthandthetransitiontoamoresustainablefuture,andconcernsaboutwhoseinterestsarebestserved
bycorporatedigitalresponsibility.

Oneofthemaintestinggroundsforthedevelopmentandimplementationofdigitaltransformation
strategiesintherecentpasthasundoubtedlybeentheautomotiveindustry,whichisundergoingradical
changedrivennotonlybydigitalisation,butalsobytheadventoftheso-calledindustrymegatrends:
“connectedcar,autonomousvehicle,sharing/subscription,andelectrification”(Deloitte,2021,para.2).
Itisthusappropriatethatseveralchaptersherefocusondifferentaspectsofthisindustrywidechange.
InChapter2,JoseIrizardrawsonhisownindustryknowledgeofspecificusecasesandasetofin-depth
interviewstoexaminetheimpactofseveralofthemainstreamdigitaltechnologies(cloud,AI,analytics)
intwomulti-nationalcompaniesoperatingintheautomotive,andother,industrysectors.Hisfindings
highlightarangeofissues,includingthegrowingsignificanceofthedata-drivenorganisation,theneed
foracodeofethicstoregulateAIoperations,andtheintroductionofnewmanagementrolesrelatedto
digitalchangeatexecutivelevel.Then,inChapter14,TinaWiegandandChristineBrautschexaminethe
recentevolutionofprojectmanagementpracticesinthisrapidlyevolvingbusinessenvironment.Through
acombinationoftheirpersonalinvolvementintheindustryoverthepasttenyearsandaseriesofexpert
interviews,theauthorsdetailthechangesinprojectmanagementtechniquesandmethodsnowimpact-
ingITprojects.Theyconcludethatagiletechnologiesarenowfarmorefitforpurposethanthemore
traditionalprojectmanagementmethodologies,andthatanewapproachwillberequiredforITproject
managementtobeeffectiveinaturbulentindustryenvironment.Theauthorsputforwardanewmodel
thatdrawsuponconceptsandpracticesinprojectandsustainabilitymanagementanddigitaltechnology
deployment.AnotherkeyaspectofthisindustrytransformationisexaminedandexploredbyAnatoli
QuadeinChapter10,inwhichtheauthorreflectsuponthegrowingsignificanceofvirtualprojectsin
theautomotiveindustry,drivenbythechangesnotedaboveandtheimpactsofglobalisation.Froman
analysisofexistingliterature,anoutlinemodelforvirtualteamleadershipandoperationisproposed,
whichisthenfurtherdevelopedandvalidatedbyexpertinterviewsinaglobalautomotivesupplier.The
essentialroleofdigitaltechnologiesinfacilitatingtheoperationofvirtualteamsisalsoexplored.Then,
inChapter20,KerstinFelserfocusesonthechangesinITsourcingstrategyintheindustry,drivenby
digitalisationandthemegatrends.Usingacombinationofanonlinesurvey,aseriesofexpertinterviews
andanalysisofsecondarysources,theauthorsetsherfindingswithintheoverallcontextofthedynamic
transitioningoftheindustrytonewbusinessmodelsandrelationships.Sheconcludesthatwithdigita-
lization,ITsourcingisbecomingastrategicelementofdigitaltransformationmanifestedinmultiple
technologycategorieswithintheindustry:digitalprocessesandautomation,Car-IT,andplatformsand
ecosystems;andthat,asITsourcingstrategyevolves,newcompetencies,knowledge,skills,andanew
digitalmindsetwillbecomeimportantassetsforcreatingsustainablecompetitiveadvantage.

Whilstmanyofthechaptersoutlinedaboveinvestigatedigitaltechnologydeploymentinlargeor-
ganisations,thereareotherchaptersthatfocusonsmallerscaleoperations.InChapter16,PhillipTurner
examinesthemultipleaspectsofrecentchangeinasmall-to-mediumsizedenterprise(SME)intheUK.
Theresearchapproachisinterpretivist,basedoninterviewswithkeypersonnel,andpersonalobservation
overanumberofyearsasarangeofdigitaltechnologyprojectshavebeenimplemented.Theauthorrelates
technologydeploymenttovaluepropositionandbusinessmodelchangemanagement,andconcludes
thattechnologydeployment-inthiscompanyatleast-hasnotbeenrelatedtoanychangeinbusiness
model,andthattechnologyinitselfwasnotaprimaryfactorinperceivingormanagingdisruption.The
chapterprovidesaninterestingcounterbalancetothelargeautomotivecompanies,wherewidespread
changeissweepingthroughtheindustryatpace.OlakunleOlayinkaandMartinWynnalsofocuson
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smallbusinessesinChapter19,thistimeinthecontextofNigeria.Basedonaninitialsurveyof47small
businessenterprises(SBEs)andthreefollow-upcasestudies,criticalinfluencingfactorsintheadop-
tionofdigitaltechnologiesareidentifiedandafour-stagemodeltoassessthelevelofadoptioninsuch
companiesisputforward.TheEDETmodel(Engage-Deploy-Exploit-Transform)allowsassessmentat
individualprocesslevelanditsapplicationinthethreecasestudiessuggestsasignificanttake-upofthese
technologiesinmostprocessareasinthecompaniesstudied.Thedevelopingworldisalsothesetting
foracasestudyonthedevelopmentanduseofamobileapplicationinruralIndia.AsYanes(2020)has
noted“inpoorerregions,mobiletechnologieshavebecomeanopportunitytoboosteconomic,health,
educationalandtechnologicaldevelopment”(para.2).Here,inChapter5,MartinAruldossandcol-
leaguesdiscusstheuseofmobileappstosupportthefishingcommunitiesofsouthernIndia,andmore
specificallydescribehowanapphasbeendevelopedforthestreetsellingfisherwomeninTamilNadu
state.Thisappisnowusedbyfiftyfisherwomentohelpthemorderfishfromthemarketsandselliton
tocustomers.Althoughthisprojectremainsatpilotstage,theauthorsreportapositiveresponsefrom
users,butfurthertrainingandrefinementoftheappwillberequired.Itwillalsofacilitateapositive
adjustmentinthewaysofworkingforthefisherwomen.AsStaesser(2018)hasobserved“whetheritis
toincreasefoodproduction,accesshealthinformation,launchastart-uporimproveeducation,anew
relianceonmobileappsindevelopingcountriestransformsthewaynationsgrow”(para.8).

Cybersecurityisnotnormallyseenasadigitaltechnologyinitself,butratherasadimensionofdigital
transformationthatrequiresconstantandvigilantmanagement.Morgan(2020)recentlyreportedthat
globalcybercrimecostsareestimatedtogrowby15percentperyearoverthenextfiveyears,reaching
$10.5trillionannuallyby2025,upfrom$3trillionin2015.Morganconcluded“thisrepresents the
greatesttransferofeconomicwealthinhistory,riskstheincentivesforinnovationandinvestment,is
exponentiallylargerthanthedamageinflictedfromnaturaldisastersinayear,andwillbemoreprofit-
ablethantheglobaltradeofallmajorillegaldrugscombined”(para.2).Here,inChapter7,Olakunle
OlayinkaandThomasWinexaminesecurityanddataprivacyissuesin twodistinctandcontrasting
contexts: web-based small businesses and pandemic monitoring. In the former, they conclude that
managementofsecurityissueswasinconsistentandincomplete,andthatsuchcompanieswouldbenefit
fromadoptinganestablishedframeworkthatprovidesamorethoroughassessmentonwhatisrequired
toensureanimprovedsecurityprofile.Inthelattercontext,theauthorsputforwardaprivacy-preserving
pandemicmonitoringframework,consistingofthreemaincomponents(multi-authorityattribute-based
encryptionaccesscontrol,blockchain-basedrecordkeeping,andafederatedlearningenvironment),to
providearobustandefficientmeansofperformingprivacy-preservingpandemicanalytics.Thechapter
isanaptreminderofthenewrealityinwhichweliveandwork,crowdedwithnewtypesofdynamic
technologiesandapplications,thatpresentagrowingchallengetosecurityleaderslookingtoeffectively
manageandreducetheircyberrisk.

Finally,bywayofconclusion,MartinWynnreviewsthedifferentperspectivesondigitaltransfor-
mationandITstrategy,andputsforwardaframeworkforupdatingITstrategiesinthedigitalera.In
sodoing,hedrawsupontheresearchandfindingsincludedthechaptersofthisbook,andassessesthe
significanceofdigitaltechnologiesinthecontextofITdevelopmentsinthe21stcentury.

Martin George Wynn
University of Gloucestershire, UK
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