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ABSTRACT

This article aims to study the strategic transformative value dimensions of cloud computing.
Organizationalrequirements,managerialstrategicobjectives,andtheirattendantchallengesarevery
specificindicatorsthatenablecharacterizationofthesedimensions.Anexploratorystudyof173
casesofcompanies,covering17distincteconomicactivitysectors,spreadoverallcontinents,was
conducted,takingintoaccountcontingencyfactorssuchasculture,size,andstructure.Theelements
of industry,strategy,and technologywerealsoconsidered,aswellasmanagerialcognition.The
analysesofneeds,objectives,challenges,implementedsolutions,andresultsofthetransformationto
cloudcomputing,enabledustoidentifythesedimensions.Strategiestomaximizethetransformative
valueofcloudcomputingarethenpresented.Theresultsofthisstudycanbeusedbymanagersto
facilitateandoptimizethiscloudcomputingtransformation.
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INTRodUCTIoN

Tosurvivethemultidimensionalchangesinmarketsrelatedtothefrequentevolutionofnational
and international regulations, consumerbehavior, information and communications technologies
(ICT),andglobalizationphenomena,companiesconstantlyhavetoreinventthemselves.Theyseek
to transformtheir informationsystems inorder to integrate faster technologicalandsociological
mutationssuchascloudcomputing,bigdata,andmobility.Thesefrequentchangesandtheirinduced
reconfigurationsareaccelerating.

ThesedisruptionsarechallengingcompaniesaswellastheirITserviceproviders.Infact,intheir
endeavorstoreduceITcosts,firmsatthesametimeneedtoimprovetheirperformance,optimize
their transformation programs and mitigate potential risks. They constantly strive to align their
informationsystemswiththeirstrategicobjectives(Chou,2015).Asaresult,digitaltransformation
hasbecomeahighpriorityonleadershipagendas,withnearly90%ofbusinessleadersintheU.S.
andU.K.expectingITanddigitaltechnologiestomakeanincreasingstrategiccontributiontotheir
overallbusinessinthecomingdecade(Hess,Matt,Benlian&Wiesböck,2016,p.123).

However,inthiscontextofdisruptiveinnovations,suchorganizationaltransformationsinvolve
deepchangesofbusinessprocessesandcorporatestrategy.Itisthereforeessentialforthesecompanies
tofindtransformationmodelsenablingthemtolowercostsandguidedisruptivetransitionssothey
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don’thinderdevelopment,degradequalityofserviceandcustomersatisfaction,orincreaserisksof
instabilityandweakensecurity(Tiers,Mourmant&Leclercq-Vandelannoitte,2013).

Meanwhile,challengesfacingthesecompaniesconstituteprofitablebusinessopportunitiesforIT
providers.Hence,thesecompaniesneedtobedistinguishableinamarketcharacterizedbyferocious
andinternationalcompetition.Itisthereforeessentialforthemtofindamarketabletransformation
modeltomeettheirclients’requirements.Themarketchallengeistwofold:firmslooktocopewith
technologicalturmoilandprovidersmustbringhigh-performanceoperationalsolutions.

Cloudcomputingprovidestheabilitytoconductambitioustransformationprogramscurrently
hamperedbytheneedforhugeinvestmentsininformationsystems.Actually,cloudcomputingenables
significantreductionofthefinancialandhumaninvestmentrequiredforacompanytotakeadvantage
ofnewtechnologies,thereforefosteringaccesstomodernandpowerfulinformationsystems(Armbrust
etal.,2010).Fromthisperspective,cloudcomputingrepresentsamajorevolutionintheICTindustry.

Toconvinceactorsofthetransformativevalueofcloudcomputing,itisnecessarytocheckif
theoutcomesmeettheexpectationsofcloudstakeholders,customers,andsuppliers.Theobjectiveis
toimplementacomprehensive,rational,andaction-orientedapproach,optimizingthebenefitsand
minimizingdisruptionsanddiscontinuitiesbecauseoftheadoptionofcloudcomputing.Thisarticle
is basedon apositivist qualitative explorationmethodology associatingdeductive and inductive
methods.Thestudyof173casesenabledus,alongwithatwo-yearinteractionwiththeDirectorof
cloudtransformationofoneofthelargestcloudpureplayervendors,CISCO,toidentify,classify,
anddiscussthetransformativevaluedimensionsofcloudcomputing.

Thecontributionofthisresearchismanagerial,methodological,aswellasacademic.Indeed,
followingagroundedtheorymethodology,awiderangeoffirmsthatendeavoredthecloudmigration
arequalitativelyanalyzed.19positiveandnineambiguousfactorsinfluencingthetransformation
towardcloudcomputingareidentifiedduringthebackandforthanalysisofthesecases,providing
crucialelementsformanagerialdecision-makingandacademicresearch.

Thefirstsectionofthispaperprovidesaliteraturereview,centeredonthebenefitsandlimitations
ofcloudcomputing.Thesecondsectiondescribestheresearchfieldandthemethodologyfollowed
inthisstudy.Inthethirdsection,theresultsofthestudiedcasesarediscussedandthetransformative
valuesprovidedandanalyzed.Thelastsectionprovidesourconclusionsandrecommendationsfor
futureresearch.

LITeRATURe ReVIew

Inspiteofthehugecorpusofliterature,itisstillaformidabletasktodefinethisresearchobject.
Indeed,therearemanydefinitionsofcloudcomputingthatsignificantlydifferaccordingto(1)the
chosenapproach—structuralor functional, technologicalormanagerial,serviceprovideror final
user—and(2)thetypeofactors—researchers,serviceproviders,users,oranalysts.Thesedefinitions
remainvague,ambiguous,changing,andconsolidating,andtheycreatemanydebatesonwhatcloud
computingreallymeans(Oredo&Njihia,2014).

Towards a definition of Cloud Computing
Cloudcomputingisbroadlydefinedasasetofvirtualizedcomputingresources,reconfigurableand
adjustableinanoptimalwaydependingonuserneedsthroughservice-levelagreements.Thisisnot
anewtechnologybutasetoftechnologiesassociatedwithatoolboxdesignedtomanagefirmsina
differentway.Thisisanewbusinessmodelbasedonautilitarianapproachofinformationtechnology
andcommunication.

CloudcomputinginvolvesusingtheInternetasaportalforapplicationsandpersonalorbusiness
data.Cloud computing refers to both the applications delivered as services over the Internet and 
the hardware and systems software in the data centers that provide those services(Armbrustetal.,
2010,p.1).CloudcomputingenablesmanagingITresourcesondemandviatheInternet.Thereis
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noup-frontinvestmentrequired:thepaymentismadeaccordingtotheconsumptionoftheservice.
Althoughcloudcomputinghasbeenmassivelyusedsincethelastdecadebyindividualsthroughweb
mail,YouTube,Flickr,GoogleAppsandFacebook,ithasdevelopedmuchmorerecentlyinalltypes
ofcompanies(Bhattacherjee&Park,2014).

AccordingtotheNIST(NationalInstituteofStandardsandTechnology),cloudcomputingisa
modelforenablingconvenient,on-demandnetworkaccesstoasharedpoolofconfigurablecomputing
resources(e.g.,networks,servers,storage,applications,andservices)thatcanberapidlyprovisioned
andreleasedwithminimalmanagementeffortorserviceproviderinteraction(Mell&Grance,2011,
6).CloudcomputingisthecombinationofSaaS(SoftwareasaService),PaaS(PlatformasaService),
andIaaS(InfrastructureasaService).

Themaingoalofcloudcomputing is tocircumvent the restrictionsof individualcomputers
withtheirlimitedpowerandstoragecapacityandthattheybecomeobsoleteveryquickly(Naldi&
Mastroeni,2016).On-sitecomputersalsocanbreakdownorbestolen,andusersmaylosedatathey
havenotsaved.Therefore,somecompaniesproposeavirtualspace,called“cloud”,whichwilloffera
widerangeofon-demandservices:softwareandstoragespaceswithahighlevelofsecurityandvery
fewresourcesrequiredtoaccessitfromanywhereintheworldandfromanydigitaldevice.Indeed,
withaverybasicclientcomputer,itbecomespossibletouseveryheavyapplicationsbecausethey
areprocessedbypowerfulserversfromtheserviceprovider(Naldi&Mastroeni,2016).

Benefits and Limitations of Cloud Computing
Thankstocloudcomputing,ITresourcescanbeadaptedtobusinessneedswithalevelofagility
thatwasnotaccessiblebefore.Indeed,itisnomorecomplicatedorexpensivetoenableabusiness
toaccess1,000serversduringanhourthantoaccessasingleserverfor1,000hours(Armbrustet
al.,2010).Adaptingitscomputingresourcesasneededandsharingthoseresourcestosharethecosts
givesmanagerstheimpressionthattheypayonlyforthesystemstheyuse,onlywhentheyusethem,
andtheyhavetheabilitytooptimizetheircosts.Indeed,customerscanfreelyandinacompletely
automatedwayincreaseordecreasethecomputingcapacitytheyuse(Mell&Grance,2011).

CloudcomputingenablesuserstoaccessinfiniteresourcesviatheInternet,suchasdataand
software,foraslongastheywantandfromanywheretheywant,withouthavingtoworryaboutupdates
ormaintenance(Kulkarni,Gambhir&Palwe,2012).Thisaccessispossibleonanydeviceconnected
totheInternet,whichmeanseliminatingstressonITequipmentandfacilitatingtheadoptionoftools
despiteheterogeneousterminals(Mell&Grance,2011).Cloudcomputingthereforecorresponds
toanevolutionoftheInternetfromasemanticWeb3.0toacloudWeb4.0.Italsoaddressesthe
needtoaccessinformationfromdifferentkindofcomputers,tablets,smartphones,professionaland
personalcomputers,mobileornot,gameconsoles,orInternetboxeswithouthavingevertoduplicate
orsynchronizedata.Resourcesareallocatedandreallocated,withgreatagility,servingamultitude
ofclientssimultaneously,dynamically,throughamulti-tenantmodel(Battleson,West,Kim,Ramesh
&Robinson,2016;Mell&Grance,2011).

CloudcomputingisinterestingforSMEsbecauseitenablesthemtohavethesamepowerof
softwareaslargecompaniesbutwithalimitedbudgetandanequivalentlevelofsafety,ofteneven
higherthantheyhadbefore.Cloudprovidersmayalsobebetterabletomanagesecurity,respond
todistributedattacksandinvestinsophisticatedsecurityhardwareandsoftware;facilitiesthatare
normallyunavailabletoallbutthelargestenterprises(Whitley,Willcocks&Venters,2013,p.87).
Italsoenablesaveryhighdegreeofflexibilityandorganizationalagility.Enterprisesthatusecloud
computingaregenerallynotownersoftheseinfrastructures.Theydonotneedtomakelargehardware
orsoftwareinvestments.Instead,theypurchasetheirITfromremoteserviceprovidersandpayonly
theamountofcomputingresourcestheyconsume.

Therefore,thankstocloudcomputing,SMEscanaccessveryeasily,withoutmaterialconstraints
andforacostadaptedtotheirresourcesandneeds,toolsaspowerfulasthoseusedinmultinational
firms.Thistechnologicalleapenablessmallercompaniestomovequicklybeyondseverallevelsof
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maturityofinformationsystemsandtosignificantlyimprovetheircompetitivenesswithrespectto
largecompanies,whichloseacompetitiveadvantageandabarriertoenteringcertainmarkets.Small
andmedium-sizedenterprises(SMEs)cannowaffordenterprise-classservicesbyadoptingcloud
computing.Cloudservicesalsohavethepotentialtoalleviatethehistoricalinformationsystems(IS)
challengesfacingSMEs(Lacity&Reynolds,2014,p.31).

Cloudcomputingappearstobeaneconomicandflexiblesolutiontoenableacompanytogain
access to thelatestcomputer technologies.However,cloudcomputingisnotwithoutdrawbacks.
Indeed,havingtobeconnectedtotheInternettoaccessdataandapplicationscanbeamajorhandicap.
Many companies do not want to entrust their “brain” to an outside company for confidentiality
reasons.Thesharedanddynamicnatureofcloudcomputingraisesmanyproblemsofsecurityand
confidentialitythatdonotexistwheneverythingishandledinternallybehindfirewalls(Brynjolfsson,
Hofmann&Jordan,2010).However,thelevelofserviceandsecurityoftencanbeconsideredsuperior
inacloudcontextbecauseitistheheartofthebusinessoftheproviderswhohaveaccesstothemeans
andtheskillsunreachableevenbyaverylargecompany(Tiers,Mourmant&Leclercq-Vandelannoitte,
2013).Cloudcomputinginvolvesheavydependencebecauseanyfailureoftheproviderwouldlead
toacompleteparalysisofthecompany.Pricesarefornowlowenoughbecausethecompetitionand
alternativesarenumerous,buttheyarelikelytoincreasewithmarketconsolidations.

The Adoption of Cloud Computing in organizations
Thetheoryofadoptionconsistsofthecharacterizationofthefactorsthatpositivelyornegatively
influencethedecisiontochooseanewmethodoranewmanagementapproach.Theadoptionof
informationsystemsisgenerallyinfluencedbytheprofileofdecisionmakers,systemcharacteristics,
specifics of the organization, the environmental context (Thong, 1999), as well as the strategic
vision,modesofinteractionwithotherorganizations,andthecapacityofownershipandintegration
(Lyytinen&Damsgaard,2011).

Thisdiscreditformulatedbysomeresearchersandexpertsnegativelyaffectcloudadoptionby
individualsandcompanies.However,somepositiveaspectsareperceivedasindisputablebymany
users:theillusionofinfinitecapacityofcomputingresources,theabsenceofcommitment,payment
basedonconsumption,andaccessviaanycomputerterminal(Chiu,Hsu,Jan&Chen,2014).

CloudcomputingcanbeconsideredaveryefficientandsophisticatedformofICToutsourcing.
Theadoptionofcloudcomputing,whichreliesonextremelycomplexcircumstance,isfacilitatedat
theindividuallevel,althoughitremainsverylimitedinorganizationsmainlybecauseoftheperception
ofalossofcontrol,asupposedlackofdatasecurity,andanincompatibleordeterrentlegislation
regardingthisICTdistributionmodel(Wu,Ding,Xu,Mo&Jin,2016).

If cloud computing is adopted by a very large number of individual consumers and some
SMEswishingtobenefitfromgreaterITresourcesandmoresecuredsystemsatalowercost,larger
governmentalgroupsandorganizationsdonotseethesamebenefits.Themainargumentthatleads
SMEs toopt for cloudcomputing is lowercost,withapaymentproportionate to thevolumeof
consumedtechnology,whichallowssmallorganizationstoaccessthesameapplicationsthatlarge
onesdoatanappropriatecostfortheirsizeandbudget(Armbrustetal.,2010).

Otherreasonsthatsmallercompaniesadoptcloudcomputingaretheeaseandcomfortofuse,
on-demandinvoicing,adjustmentofresourcesbasedonreal-timeneeds,adaptabilityandcompatibility
of technologies,andaccessibilityofdataandtoolsregardlessof the locationor thedeviceused.
However,thecostoftheadoptionofclouditselfisoftenamajorobstaclethatdetersdecisionmakers,
despitethepotentialfuturesavingsthattheadoptioncouldeventuallygenerate.

Cultural and societal readiness of the organization, control of complex dynamics generated
bythecloud,trustintherelationsamongthedifferentactors,andcloseinvolvementofmanagers
in the transformationprocessareother factors found in successful adoptionof cloudcomputing
(Battleson,West,Kim,Ramesh&Robinson,2016).Theoptimizationoftheseparametersandthe
consciousnessofimpactsinducedbytheadoptionofcloudcomputingonindividuals,organizations,
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and technologieswill facilitateandaccelerate thisadoptionandenable faster implementationof
expectedperformance.MovingITservicestocloudcomputingreshapesacompany’sITlandscape
andcanheavilyimpactitsITstrategyandperformance.SelectingthewrongITservicesforthecloud
can thereforebeoperationallycostlyandpotentiallycouldharmabusinessstrategy(Loebbecke,
Thomas&Ullrich,2012,p.11).

MeTHodoLoGy

Themethodologyisbasedontheexplorationofmultiplecasestudiestodefineandcharacterizethe
transformativevaluedimensionsofcloudcomputing.173firmsofvarioustypesandsectorswere
studiedwiththecollaborationofadirectorofcloudtransformationofCISCO,oneofthelargest
cloudcomputingpureplayerprovidersintheworld.

Theoretical Foundation: Contingency Theory
The transformativevalueofcloudcomputingand its impactonbusinessandorganizationshave
notyetbeencoveredintheliteraturenorhaveitscharacteristicsandimplications.Thus,noexpert
canassertthatanyparticularcloudsolutionisthebestpossibleoroffersthehighestvalue.Hence,
usingthetheoryofcontingencyasatheoreticalfoundationseemstobeapositivechoiceinsuchan
evolvingcontextofimmaturity.

Operationalmanagementiscontingent,thatistosay,subjecttointernalandexternalenvironmental
andsituationalconstraints.Contingencytheorywasbuiltontheideathatthereisnotauniquebestway
todecide,organize,orrunabusiness.Manyauthorshavearguedthatitremainsadominanttheoretical
approachtoorganizationaldesignandperhapsis themostwidelyusedinstudyingorganizations
(Scott,2002).Sincethe1960s,severalcontingentapproacheshavebeendeveloped.Theseapproaches
considerthatcontingentfactors,orenvironmentaspects,affectorganizationalstructure,operational
management,anddecisionmaking.ForGalbraith(1973)solutionstoorganizationaldesignproblems
require searching for consistencyamong several areas, including strategy,organizationalmodes,
and individuals.Klaas (2004)stresses that the fundamentalpropositionofcontingency theory is
thatthesurvivalandviabilityofanorganizationdependsontheachievementandmaintenanceof
consistencybetweentheorganizationanditsenvironment.Moreover,organizationaleffectiveness
isachievedthroughharmonizationbetweenorganizationalcharacteristicsandcontingentvariables
(Morton&Hu,2008).

Selection of the Research Field
To identify contingency factors determining the value of the transformation decision to cloud
computing, it was necessary to find a relevant research field that would enable the study of a
representative sample of companies that have adopted cloud computing. Moreover, in order to
buildageneralizablemodel,takingintoaccountthecontingencyfactorsalreadyconfirmedbythe
researchliterature,thesecompaniesmustbeverydiverse.Toconsiderindustry,strategy,technology,
andmanagerialcontingencyfactors,theselectedfirmsmustcoveragreatnumberofbusinessesin
differenteconomicsectors.Inaddition,theymustalsobefromseveralcountriesandcontinentsto
takeintoaccountculturalfactors.Finally,theymustbeofdifferentsizesandstructures.

Tofacethischallenge,themajorglobalactorsincloudcomputingareconsidered.Theseactors
areverylargemultinationalgroups,whoseclientsperfectlymeetourresearchneeds.Theactorwho
bestmatchedourrequirementsistheAmericancompanyCISCOSystemsInc.,theworldwideleader
ofnetworks.Itsuppliescloudcomputingproviderswithsolutionsthattheycandistributetotheir
clients.CISCOisunquestionablyoneofthehighestperformingcompaniesinthecloudcomputing
technologies field,withaverydevelopedandaudaciouscloudstrategy.Moreover, togetherwith
HPandMicrosoft,itoffersoneofthemostelaborateandcompletecloudsolutionsportfolioson
themarket.Itnotonlyprovidestheinfrastructureandtoolsofcloudcomputingbutalsocustomized
strategiesandappropriatedeploymentmodels.Inadditiontobeingapureplayercloudprovider,it
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isanintermediarybringingtogethercorporatecustomerswiththemostappropriatecloudsuppliers.
Indeed, as evidenced by its advertising campaign “Internet of Everything”, CISCO has entirely
focused itsstrategyfor thenextdecadeoncloudcomputing inorder tosupportorganizations to
interconnectwithindividuals,businesses,services,data,processes,platforms,andallthatreduces
thecostsofmanaginginformationsystems.CISCOhasdevelopedexpertiseincloudcomputingfrom
theperspectiveofprovidersandcustomers.

data Collection, Processing, and Analysis
In2014,oneoftheauthorsofthisarticleconductedaworkshopaboutdisruptivetechnologieswiththe
CISCOEuropeDirectorofcloudcomputingtransformation.Theideawastostudythetransformative
valuedimensionsofcloudcomputingthathademerged,andtheDirectorshowedgreatinterestin
participatinginthisstudy.From2014to2016,manymeetingswereheldande-mailswereexchanged.
Thisprovidedanopportunitytogetthepointofviewofaseniorexpertandamajorworldfigurein
cloudtransformation,hearingabouthisexperiencewithhundredsofcloudtransformationprojectsall
overtheworld.LaterthisDirectorvalidatedthedimensionsthatarosefromtheanalysisofthecase
studies.ThecasesstudiedarethosepublishedonCISCO’swebsiteandareaccessiblebyeveryone,
sothisDirectordivulgednoconfidentialdata.However,hisexpertviewofthesecasesenabledto
readbetweenthelinesandtoseebehindthewords.

Thecompaniesstudiedcover17economicsectors:education,energy/utilities,entertainment/
media, financial services, administration, health, law, industry, nonprofit, professional services,
retail, ISPs, technology, technological services, telecommunication, transport, and wholesale.
Theyareclassified in twomajorcategories: thecloudcomputing–providingcompanies (Sellers)
andorganizationsthathaveadoptedthecloud(Clients).Thesefirmsarefromseveralcountrieson
differentcontinents.Theselectedgeographicalclassificationisthemostused,withadistribution
intothreemaineconomicregionsrepresentingallcountriesoftheworld:AMERICAS:representing
theAmericancontinent;AJPC:representingAsia,Japan,Pacific,Oceania,andChina;andEMEAR:
representingEurope,MiddleEast,Africa,andRussia(Table1).

8sectorsincludemorethan10companies,4sectorslessthan10companies,and5sectorsare
representedwithonecompany.Thescarcityofcompaniesinthesesectorsisexplainedbythefact
thattheyareeitherlesspronetousetechnologieswithalowlevelofmaturity(Energy,Organizations,
Wholesale),orarethemselvescloudcomputingcompanies(Telecommunications).

Oncethecasestobestudiedwereidentified,datawerecollectedinthreephases.Severalsources
ofinformationwereexploitedbecausetransformationtowardcloudprojectsisgenerallystrategic
andconfidential.Inthefirstphase,thedocumentspublishedbyCISCOabouteachofthecompanies
wereexploredindepth.TheexploratoryapproachwasfacilitatedbytheCISCOcloudtransformation
Director.Thedocumentsdescribedclientcloudprojects,identifyingtheirneeds,motivationsoftheir
projects,challengestheyhadovercome,solutionssuppliedbyCISCO,andtheresultsoftheadoption
ofthecloudsolutions.Thesecondphaseconsistedofsystematicexplorationofthestudiedcompanies’
communicationaboutcloudprojectspublishedontheirwebsites.Inthethirdphase,areviewofthe
professionalpress,specializinginthefieldofcloudcomputing,enrichedourdatacorpuswithany
informationmentionedaboutcloudprojectsofthesecompanies.

Inadditiontothedatacollectedinthefirstphase,thelasttwophaseshaveincreasedsignificantly
theamountofthestudieddata.Triangulationofthesedataimprovedthereliabilityofthecasedata
collectedthroughinstitutionalsources,whichenabledmoreaccurateandnuancedanalyses.

A Grounded Theory Research with a Positivist epistemological Approach
The first reading of the case studies leads to a categorization of companies according to their
industry,sizeandcontinentoforigin.Theanalysisfollowsthedifferentstepscommontoeachcase
withachronologicalapproach:needsanalysis,definitionofobjectives,expectedresults,difficulties
toovercome,implementationofthesolution,measurementofobtainedresults,varianceanalysis,
correctiveactions,andachievedperformances.
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A second reading enables the characterization of value factors that in each case influences
positivelyorambiguouslythetransformationtowardcloudcomputing,before,duringandafterthe
conductedprojects.Thischaracterizationreliesonasharpcodingoffactorsthatwherevalidatedby
theCISCOcloudtransformationDirectortoguaranteeconsistency.

Thethemesusedasvaluefactorsenrolledinthetransformationtowardcloudcomputingwere
identifiedduringtheliteraturereview.

A three-stepprocess is followed to analyze thedata in accordancewith theprecepts of the
groundedtheorysystematicmethodology(Glaser&Strauss,1967):comparing,categorizingand
linking.NVivosoftwareisusedforencoding,processingandanalyzingdata.Thesemanticanalysis
ofthecasesallowstoidentify53codesonwhichafrequencyanalysisisconductedtodeterminethe
importanceofeachoneineachcase.

The similarity method, using synonyms and words from the same lexical field, resulted in
19positive andnineambiguous factors influencing the transformation towardcloudcomputing.
ExchangesbetweentheauthorsandtheCISCOcloudtransformationDirectorreducedambiguities
andsetalevelofgranularityappropriatetothestudy,usingtheStraussandCorbin(1998)coding
approach.

Theinitialcomparisonphaseconsistsofchoosingdatatostudyamongallthecollecteddata.
Categorizationhelpedidentifycommonelementsanddifferencesamongallstudiedcases,which

leadstoconsiderthreedimensions–userexperience,economyandstructure–forthepositivefactors,
andthreeotherdimensions–insurance,criticalityandresistancetochange–fortheambiguousfactors.
Linking consistedof searching connectionsbetween categories toproceedwith theverification,
interpretation,andinferenceofresults,andthereforeidentifyingthecloudcomputingtransformative
valuedimensionsdetails.

Table 1. Cases studied by sector and continent

Activity Americas APJC EMEAR TOTAL

Education 11 1 10 22

Energy 0 1 0 1

Media 1 2 3 6

Finance 10 2 4 19

Administration 10 0 4 14

Health 7 0 4 11

Law 0 1 0 1

Industry 6 1 7 14

Organizations 1 0 0 1

Services 3 0 1 4

Retail 3 0 0 3

Internet 15 9 4 28

Technology 14 0 3 17

TechnologyServices 16 3 8 27

Transport 2 0 1 3

Telecom 0 0 1 1

Wholesale 1 0 0 1

Total 100 20 53 173
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dATA ANALySIS ANd ReSULTS

Accesstoaccuratedataandsuchdiversityofcasesmadeitpossibletoanalyzethevaluefactorsofcloud
computingadoption.The173studiedcasesrepresentasampleofcompanieswhoseobservationcan
identifycontingencyfactors,organizationalconditions,aswellasstrategic,tactical,andoperational
impactsofthetransformationtowardcloudcomputing,enablingthedeterminationandclassification
oftransformativevaluedimensions.

Transformative Value dimensions
Theanalysisofcasestudieshelpedtounderstandthetransformationprojectsofclientswhoadopted
cloudcomputingintheirorganization,moreprecisely,thecontingencyparameterscharacterizing
thevalueofthedecisionoftransformationtowardthecloud.Thecasestudiesshowthatthecloud
hasmanyimpactsonallsectorsstudied.

Characterizing Transformative Values of Cloud Computing
Inareassuchaspublicadministration,health,andeducation,cloudcomputingisaparadigmshift.
Forinstance,inadministration,thecloudcanfostercitizeninteractionwithgovernmentservices.In
addition,itcontributestoimprovingthetransparencyoftheadministrationbyincreasingitsvisibility
andfacilitatingthesupervisionofitsactivities.Furthermore,thecloudenablesbettermanagement
ofpublicfunds,notonlybyreducinginfrastructurecostsbutalsobyreducingtheuncertaintiesin
managingbudgetsandthereforetheopportunitiesforcorruption.Anotherbenefitofthecloudisto
offeracceleratedserviceswithhighvaluesandbetterqualityformillionsofcustomercitizens.

Inthehealthsector,usingthecloudallowsforabetterfocusofinvestmentsoncorecompetencies
whilereducinginvestmentsinITservicesandinformationsystems.Itimprovesremoteaccessto
patientrecordsanddelivershealthservicesandqualityproductstopatientsgeographicallyremote
frommajormedicalcenters.

Intermsofeducation,thevalueofcloudcomputingisalsostrong.Indeed,increasedcompetition,
particularlybetweenhighereducationinstitutions,haspushedtheseorganizationstotransformtheir
businessmodelsradicallybyprovidingbettertraininglevelswithlowercosts.Thecloudhasplayeda
majorroleinachievingthistransformation.Moreandmoreinstitutionsarecurrentlyusingimportant
environmentsonthecloudsuchasvirtuallearningenvironments(VLEs),e-learningplatforms,learning
managementsystems(LMSs),andstudentmanagementinformationsystems.Inthissense,cloud
computingcanofferalower-costenvironmentofcollaborationbetweenteachersandresearchers,
teachersandstudents,studentsandschoolservices,andamongthestudentsthemselves.

Thecasesshowedtheoperationalbenefitsofacloudtransformation.Infact,thecloudprovided
an opportunity for organizations that have adopted it to transform a large part of their capital
investmentexpenditures(Capex)intooperationalexpenditure(Opex).Cloudcomputinghasenabled
theseorganizationstocarryoutprojectsthatwerenotpossibleafewyearsago.Dreamsthuscan
finallyturnintorealityforthesecompanies,especiallySMEs,whosuddenlyareabletoaccessagility
andfunctionalitiesinunexpectedways.Theirmanagersjusthavetoimaginetheyareinfrontofan
unlimited setof computing resources and inventnewhigh-added-value services to achieve their
strategicobjectives.Theynolongerhavetoworryaboutinvestingininfrastructureandinformation
systems,justoperationalandstrategicprojectswithintheirheartofbusinesses.

The analyses of the cases enabled to identify several transformative value factors of cloud
computing.Wedistributedthesefactorsintotwoclassesofdimensions:positiveandambiguous.We
identifiedthreepositivedimensions:UserExperience,Economy,andStructure;andthreeambiguous
dimensions:Insurance,Criticality,andResistancetoChange.Alldimensionsandfactorswerevalidated
inaback-and-forthprocesswiththeCISCOEuropecloudtransformationdirector.
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Positive Transformative Value Dimensions
The first positive dimension is User Experience. The employees of the enterprise using cloud
computingareprimarilyconsumers,andtheybehaveassuchevenintheirprofessionallives.This
dimension can have a double impact. On the one hand, they have empathy with the company’s
customers.Theyunderstandtheirrequirementsandwishtofulfilltheirconsumptionpractices.On
theotherhand,theyarethemselvesconsumerswithhabitsandspecificrequirements,andtheywish
toenjoyatworkthesametechnologiesastheonestheyuseandappreciateathome.Asemployees,
theywanttohaveaccesstothedata,content,andapplicationstheyneedfromanylocation,fromany
device,andatanytime,astheydoathomewhentheyusepubliccloudsolutions,suchasPicasa,
Gmail,Dropbox,oriTunes.However,cloudsolutionsforthepublicarenotsuitableforthemtousein
theworkplaceandusuallyareprohibitedbyinformationsystemsrules,hencetheneedtoimplement
specificsolutions.

TheUserExperienceisalsoavailablein(1)simultaneousaccesstocloudservicesformultiple
users,(2)tailoredsolutionsthatareinstantlyaccessible,(3)instantcollaborationtechnologiessuchas
CiscoWebExandJabber,(4)universalmobilityandmulti-terminalwithreal-timesynchronization.
MetropolitanCouncilofSalfordemployeesneed,forexample,toaccesssimultaneouslythesamedata
frommultiplelocationsusingthecommunityadministration’stailoredapplications,or(5)collaborate
seamlesslyandinteractivelywithdifferentservices,andusedifferenttypesofmaterials,depending
onspecificsituationsandpractices.

ThesecondpositivedimensionisEconomy.Itisfirstexpressedby(1)theagilityallowedbythe
cloudandthatbusinessesneedtocreate,deploy,andoffernewservicesandtoadapttochangesin
theenvironmentandmarkets.ForCarrierEducationCorporation,thesignificantchangesinteaching
methods,theconsiderableincreaseinthevolumeoflecturematerialsandtheirdiverseformats,as
wellastherapidgrowthofthenumberofstudentswishingtoaccessthemmaketechnologiesused
previouslyobsolete,necessitatingradicalchanges.Economyisalso(2)therefocusingofcompanies
on their high-value-added activities. Cloud computing facilitates access to outsourced support
functions,suchasinformationsystemsthatarenotstrategicinmanysectors,andthereforesupports
thefocusonwhatgenerateshighaddedvalue.(3)Riskreductionisalsoimprovedbycloudcomputing.
Companieslooktoreducerisksassociatedwiththemanagementofinformationsystemsbyfocusing
onservicelevelagreements(SLA)offeredbycloudproviders.(4)Cloudcomputingisacceleratingthe
transformationofcapitalexpenditure(Capex)intooperatingexpenses(Opex),whichisarequirement
byexternalstakeholders,suchasshareholdersortheboardofdirectors,andinternalstakeholders,
suchasthebusinessdepartments.(5)Cloudcomputingreducesthecosttoupgradeequipmentand
ITinfrastructures,whichhaveshorteninglife-cycles.Indeed,technologyobsolescenceisdeveloping
rapidly because of the acceleration of innovation, increased computer power, and exponentially
largeramountsofdatatobeprocessed.Cloudcomputingenablescompaniestonotworryaboutthis
obsolescence,whichwouldrequireregularequipmentupdating.Somecompanieshavebusinesses
withastrongseasonality,suchastoystoresthatmakemostoftheirprofitatChristmasandwho
thereforeneedtoadaptthesizeoftheirplatformstomanagethisquickscalability.Iftheyhadto
relyonaconstantcomputingpowerplatform,theywouldmanagealargeexcessofcapacityforthe
remainderoftheyear.However,thankstocloudcomputing,(6)companieswithseasonalactivity
canadjustinrealtimetheirdigitalresourcesaccordingtotheirneeds.(7)Thefundingcapacityis
alsoamongtheEconomypositivedimensions.SMEsandSMIscannothavethesamelevelofIT
servicesandmanagementofinformationsystemsinlargegroupsbecauseofinducedcosts,theirlack
ofexpertise,andin-housecompetencies.Cloudcomputinghasaconsiderableinfluenceon(8)the
abilityofacompanytoadoptaglobalapproach,akeydrivertoitseconomicgrowth.(9)Themodelof
payperuse,orpayasyougo,enablescompaniesusingcloudcomputingtopayonlyfortheservices
usedandtheresourcesconsumed.The availability of on-demand IT services and the pay-as-you-go 
pricing model makes it attractive for firms to source many IT services from the cloud(Choudhary&
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Vithayathil,2013,p.68).Thissignificantlyreducesthenecessaryinvestment.Forthecasesstudied,
thisreductionwasupto80%.

ThethirdpositivedimensionisStructure.(1)Dataareparticularlystrategicforallbusinesstypes
andinallsectors.Therefore,itisaverystrategicdecisionforanorganizationtoentrustthemanagement
ofitsknowledgetoanotherorganization.ThisisprobablywhyacompanysuchasCriteohaschosen
aproprietaryprivatecloudsolutiontoretainfullcontrolofdatathatareattheheartoftheiractivities
andperformance.Thankstothecloud,(2)ITinfrastructuresarebecomingmoreconsolidatedand
virtualized.With recent automations and thedevelopmentoforchestration layers, thewayusers
consumeITinfrastructuresthroughthecloudresemblesmoreandmoreautilityconsumption,such
asenergyorwater.Acompanycaneasilymovefromoneservicetoanother,activateanddisablea
service,orswitchprovidersaccordingtotheirneeds.(3)Theelasticitycapacityofthecloudenables
offeringservicesondemand.Capacityisflexibleaccordingtothewillingnessofclients.Scalability
isguaranteedduringpeaksofuse,andthencapacityisinstantlyreducedwhenactivitylessens.

The(4)easeofimplementationisanobviousadvantageassociatedwiththecloudcomputing
structure.Indeed,itismucheasiertobuyacloudservicethantodevelop,integrate,andmanage
information systems. Moreover, companies using cloud services no longer have to worry about
(5)regulations,whicharebecomingmoredemanding.Theyaccountforasignificantshareofthe
IT infrastructure cost. The legal deadlines for data retention and the constraints of security and
accessibilityofthesedataaretheheartoftherequirementsofmanagersofinformationsystems.

Ambiguous Transformative Value Dimensions
Although many factors are positive, there are some significant ambiguous dimensions to cloud
computing.ThefirstofthemisInsurance.Infact,themainconcernsexpressedbymanagersare
relatedto(1)privacy,(2)security,(3)contractualcommitments,(4)andindependence.(5)Reliability
isalsoakeyissuebecausemanagersfearaserviceinterruptionbytheircloudproviders,although
theseprovidersusuallyguaranteehighlevelsofavailability,muchhigherthanlevelsachievedby
thecompanyitself.Thisfearisamplifiedbytheconnectioninterruptionsbecauseofincidentson
theInternetserviceprovider’snetwork(xDSLorfiberoptics),whichhandlesallthecloudtraffic.
The(6)locationofthecloudandrelatedservicesisalsoproblematicbecauseitcanbeinacountry
otherthanthatoftheclientcompanyandthereforebesubjecttodifferentlegislation,particularly
intermsofsecurity,privacy,andconfidentiality.ThesecondambiguousdimensionisCriticalityof
Applicationcomponents.Indeed,someapplicationsarecriticalandevenvitalforbusiness.Norisk
oftemporaryunavailability,security,orprivacycanbetolerated.Thethirdambiguousdimension
isResistancetoChange.Thisisawell-knownphenomenonnowadays.Regardlessoftheindustry,
changeisverydifficult tocontrol,althoughseveralmethodshavebeguntoappearsincethelate
1990s.Atransformationtowardcloudcomputing(Figure1)isamajorparadigmshift,implyingthat
resistancetochangeislikelytobeverystrongforsomestakeholders.

Improving the Strategic Transformative Value
Inaforward-lookingdynamic,actors’expressedopinionsandanticipatedforecastsmayorientthe
constructionofthecurrentandfuturecomponentsofcloudcomputing.Anticipatingdifficultiesand
beingpreparedandadaptablearemuchmoreefficientthanreactingtounexpectedevents.Using
foresightandearlyidentificationofpotentialproblemsenableappropriatesolutionstobeformulated
andimplementedintimetoavoiddisastrousconsequences.Withthenewknowledgeandnewtheories
beingdeveloped,theformulationofstrategicorientationscenariosofthetransformationtowardcloud
computingbecomespossible,resultinginhighertransformativevalue.Inacontinuousimprovement
endeavor, the identification of transformative value dimensions, associated with the process of
transformationtothecloud,leadstoareflectiononthepreparation,implementation,varioussteps,
andpossiblescenariosenablingthemaximizationofthistransformationvalue.
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A Gradual Transformation in Several Stages
Buyingacloudsolutionisusuallydoneadhocforaspecificneedandforalimitedtimeortoexperiment
withcloudservicesforlesscriticalbusinesselements,suchase-mailorVoIP.Formediumtolarge
companies,wherecostreductionisnotsignificantenoughtooffsettheriskandlackofcontrolof
publiccloudservices, thetrendistostartwithaprivatecloudasatest.The shorter time period 
required to install and implement new software applications could be a major advantage to small 
and medium-sized enterprises (SME) that lack the organizational resources incurred in installing 
and configuring complex business applications, while larger firms can benefit from reduced capital 
investments and improved purchasing power(Susarla,Barua&Whinston,2009,p.207).

Investmentsthenremainastheresponsibilityofinformationsystemsmanagementandarestill
recognized asCapex.Moving toward a private cloud solutionor a sharedpublic cloud solution
meanstakingaleapintermsofadaptabilityandflexibilityandanevolutiontowardOpex,resulting
inaconsiderablechangeinmodelandbusinessprocesses.Historically,becauseof thestructural
transformation it generates, the cloud is the responsibility of information systems management.
Currently,businessdepartmentinfluenceisincreasinglyimportant.Thisrequiresclosecooperation
betweeninformationsystemsmanagement,whichisoftenreluctant,andbusinessdirections,which
areverydemanding.Asaresult,companiesareforcedtotransformtheirdecision-makingprocesses
andtorebalancepowerrelationships.

Thetransformationtocloudcomputingrequiresgoingthroughseveraldifferentlevelsofmaturity
thatwillenablethegradualincorporationofallcontingencyfactorsbyconsideringallthefactorsthat
favorandinhibitthetransition(Tiers,Mourmant&Leclercq-Vandelannoitte,2013).Theseintermediate
stepsarephasesinthesourcingprocessofthecloudcomputingproviderthatenablethecompany
totakethetimetoreconfigureitself,ensurechangemanagement,adaptdecisionflows,andexplore
theworldofcloudcomputingthroughunderstandingitsdiversityandpotential.

Figure 1. Strategic values of cloud computing transformation and their occurrences
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A Transformation Compromised by the Very Nature of Cloud
Anotherkeychallengeforcloudcomputingtransformativevaluemaximizationisthatofmigration.
Attractedbythebenefits thatcloudcomputingcanbring,companiesareincreasinglytemptedto
migratetheiroldinfrastructuretothecloud.However,thecloudmarketisevolvingveryquickly,
anditisimpossibletopredictwhichdealswilltakeprecedenceovertheothers.Theseproductsare
diversifyingandmultiplying,increasingconfusionandreducingthetransparencynecessaryforan
informedsolutionchoice.Despitethefactthatmanagersofsomecompaniesaredeterminedtomigrate
tothecloud,theyareunabletodecidewhattomigrate,howtodoit,wheretostart,orwhattofocus
on(Schneider&Sunyaev,2016;Tiers,Mourmant&Leclercq-Vandelannoitte,2013).Indeed,theyare
confrontedwithamarketthatisnotstabilizedandwithatypologyofcloudthatconstantlybecomes
morecomplexwithseverallevelsofpublic,private,internal,external,community,orhybridclouds.

Managersthereforetrytochooseatargetcloudconfigurationtowardwhichtoevolveamong
movingtargetsthatarebecomingmoreandmorenumerousandcomplex,whicharenotallequivalent,
andwhichsomearenotevenreallycloudtoolsbutoldproductsrenamedforcommercialpurposes.
Furthermore,notallthecompaniesareinaconfigurationthatisimmediatelytransformabletothe
cloud.Thistypeofprojectrequiresconsolidatedprocessesandaccuratelydefinedinformationflows
beforebeingimplemented.Athoroughanalysisofinformationsystemsandadiagnosticofuserskills
andpracticesarealsoessentialtoensureeffectiveprocessing(He&Wang,2015).

Before starting the migration, transformation to the cloud project planning proves a major
challenge. Indeed, the company must take into account the necessary continuity of its services,
thetechnicalandfunctionalcharacteristicsofitsinformationsystems,integrationwiththevarious
components,andintegrationwithcustomers,suppliers,andpartners.ThepoweroftheITdirection
willbemuchlessoncethetransformationtothecloudiscompleted.Thebusinessdepartmentswill
bemuchmoreindependentandhavemorespecificandintegratedtools,andthegeneralmanagement
willdefinethestrategyofthebusinesswithoutworryingabouttheinformationsystems,because
theiragilitywillenablethemtoalignalmostinstantly.Informationanddecisionsflowswillbebetter
controlled,morefluid,moretransparent,andwillgeneratearebalancingoftheinfluenceareasof
thedifferentstakeholders.

Transformation Prepared to Post to the Cloud
Ifcompaniesareseekingtheimmediatemaximizationofthetransformativevalue,sustainabilitywill
bedrasticallychallengedandearnedvaluewilldropiftheydonottakeintoaccountthepost-cloud
disruptionintheirtransformationproject.Withtheproliferationofconnecteddevices,theemergence
oftheInternetofThings,andthedevelopmentofBYOD(bringyourowndevice),thecloudisrapidly
becomingevenmorepopular,whetherinpublicorprivate,enablingprofessionalstoconnectanywhere,
anytime,onanydevice.ThistrendisaccentuatedbytheemergenceoftheconceptoftheInterCloud,
whichisacceleratedbythetransformationtowardcloudcomputing.

However,theevolutionofcloudwebtoahyper-cloudweb,supercloudoreveryweb,isplannedto
occurby2025(Mateescu&Vladescu,2013).Therewillbeaconvergenceamongcomputers,tablets,
phones,andcreditcards,withtheappearanceofthinclientterminalsthatdon’trelyonharddisksbut
usehigh-speedconnectionsine-Fi(EverywebFidelity)toremoteservers.Individualswillnolonger
ownthedata,applications,orspacesbutonlyanaccountthatwillenablethemtoaccessspecialized
cloudsabletomakeinstant,automated,anddynamicanalysisofmassivedata(Bhattacherjee&Park,
2014;Pande&Padwalkar,2014).

Tofacethesechallenges,itisnotenoughtosimplytransferidenticalcomputingresourcestothe
cloudwithoutconductingadeepreflectionoftheplaceandroleofinformationandcommunication
technologyinalldepartmentsandatalllevelsofthecompany.Thisanalysisshouldbeconducted
withaprospectivevisionandtakingintoaccountallthetransformativevaluedimensions.Information
systemsthereforemusttakeadvantageofthismigrationtothecloudtoadjustandalignwiththe
strategicobjectivesofthecompanyandtoenablebetteroperationalefficiency,greaterinvestment
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performance, a rigorous safety control, and more accurate appreciation of risks while driving
innovationandorganizationalagility(Chou,2015).

CoNCLUSIoN

Cloudcomputingnotonlyimprovesthewayinformationsystemsaredeployed,managed,andused
butalsohowtheywillevolveandfitwiththeorganization’sstrategy.However,despitethecloud’s
apparentbenefits—commercial,financial,andtechnical—severalchallengeshavetobetakeninto
account,especiallyduringmigration.Severalcontingencyfactorspositivelyornegativelyinfluence
thedecisiontotransformtocloudcomputing.Contributionsofthisresearcharethreefold:managerial,
academic,andmethodological.

Fromamanagerialpointofview,thisresearchstudied173cases.Theanalysesofthesecases
enabledtoidentifypositiveandambiguoustransformativevaluedimensionsofthetransformation
toward cloud computing. Although this technology seems to be particularly popular with many
advantagesthatfavormigration,therearesignificantambiguousfactors,suchascriticality,insurance
factorssuchasprivacyorsecurity,aswellasresistancetochange,whichmanagersshouldtakeinto
accountinordernottocompromisetransformationprojects.However,positivedimensions,namely,
userexperienceandeconomicandstructuraldimensions,mightbejustifiedandgenerallyleanthe
balanceofmanagerstomakingthedecisiontotransformtocloudcomputing.Thesebenefitsmay
varyhighly,dependingonspecificcircumstances,eventhoughsomeissuesarecommontoalmost
allbusinesses.

Fromanacademicpointofview,thisstudycontributestotheresearchoncloudcomputingin
managementscienceaswellasincomputerscience.Indeed,itproposedaframingofthecurrentstate
ofresearchinthisareaaccordingtothedifferentaspectsanalyzed.Moreover,ithelpedenrichthe
researchknowledgedatabasewiththedifferentcontingencyfactorsdeterminingthevaluedimensions
ofthetransformationtocloudcomputing.

From a methodological point of view, this research has taken up a challenge that seemed
insurmountable,namely,thestudyofmanycompaniesthatadoptedcloudcomputinginavarietyof
industriesandwerespreadoverseveralcountriesonseveralcontinents.Moreover,theinputfrom
thedirectorofcloudtransformationofoneofthelargestpureplayercloudvendors,CISCO,was
veryvaluable,enablingtomakeourtheoreticalcontributionconsistentwithmanagerialconcerns.

However,thisresearchhasseverallimitations.Beyondtheusuallimitsrelatedtothechoiceof
thecasestudiesandthemethodologyused,thisworkhaslimitationsrelatedtotheadoptedframing
andperspective.Thisarticlefocusesontheperspectiveofcloudclientcompanies.Thesecompanies
needmethodologicalassistanceintheirprojectsoftransformationtowardcloudcomputing.Itwillbe
interestingtocompletethisviewassessingcloudsellers’transformativevalue,becausetheyhavean
opportunisticapproachguidedbydeclinationandprogressivityofoffers.Indeed,cloudcomputing
isachallengefacingcompanies.Nevertheless,itconstitutesaprofitablebusinessopportunityfor
ICTproviders.Hence,theyneedtodistinguishthemselvesinamarketcharacterizedbyferocious
andinternationalcompetition.Itisthereforeessentialforthemtofindamarketabletransformation
modelmeetingtheirclients’requirements.Thechallengeistwofoldforfirmslookingtocopewith
technologicalturmoilaswellasforprovidersthatmustofferhigh-performanceoperationalsolutions.
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