
DOI: 10.4018/IRMJ.2019100101

Information Resources Management Journal
Volume 32 • Issue 4 • October-December 2019


Copyright©2019,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



1

Selecting the Most Desirable IT Portfolio 
Under Various Risk Tolerance Levels
Yu-Hsiang (John) Huang, Drake University, USA

Yu-Ju (Tony) Tu, National Chengchi University, Taipei, Taiwan

Troy J. Strader, Drake University, USA

Michael Shaw, University of Illinois at Urbana-Champaign, USA

Ramanath (Ram) Subramanyam, University of Illinois at Urbana-Champaign, USA

ABSTRACT

Tobetterassistdecision-makers(e.g.,enterpriseexecutives)inselectingthemostdesirableITportfolio,
thisstudyproposesanewITPortfolioEfficientFrontiermodelthatincorporatesthedecision-maker’s
risktolerancelevels.Theproposedmodel,builtonportfoliooptimizationalongwithexperimental
design and simulation data, considers three IT portfolio scenarios: even distribution-based IT
portfolios,unevendistribution-basedITportfolios,anddominantITportfolios.Ourfindingsshow
thattheITportfolioefficientfrontiersderivedfrombothanevendistribution-basedITportfolioand
anunevendistribution-basedITportfoliohavearelativelypositiverelationshipbetweenITportfolio
riskandreturn.OurfindingsalsoindicatethatifITinvestmentsarepartofadominantITportfolio,
aninflectionpointoftheITportfolioefficientfrontierappearsunderthedecision-maker’smedium
risktolerancelevel,andthemostdesirableITportfolioisgeneratedwhenadecisionmaker’srisk
tolerancelevelismediumorhigher.
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INTRoDUCTIoN

In 2018, global information technology (IT) spending grew by 6.2% to $3.7 trillion US dollars
accordingtothelatestforecastbytheresearchfirmGartner,Inc.(2018https://www.gartner.com/
newsroom/id/3871063).Chanetal.(1997)foundthat the“fit”betweeninformationsystems(IS)
andbusinessobjectivesissignificantlyassociatedwiththeperformanceofafirm.Infact,evidence
increasinglyshows that investment in ITcanproducevalueatavarietyoforganizational levels.
At thefirmlevel, researchhasdemonstrated that IT investment translates intoprofitability(e.g.,
Mithasetal.,2012).Meanwhile,anumberofISresearchershavedrawnattentiontotheconceptof
ITPortfolioManagement(ITPM),asystemformanagingthetotalIT-relatedinvestmentswithinan
enterprise(WeillandVitale,2002),andITPMisexpectedtoimprovetheperformanceofITinvestment
(JefferyandLeliveld,2004).Withregardtoafirm’sITresources,ITportfolioscanbethoughtofas
abridgethatconnectsprojectstothefirmasawhole.TheconceptofITPMissimilartotheconcept
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offinancialportfoliomanagement,butasignificantdifferenceisthatITinvestmentsarenotliquid,
asarestocksandbondsinthefinancialmarket.Asaresult,ITinvestmentsmayneedtoincorporate
bothfinancialandnonfinancialmethodsforevaluation(Betz,2007).

IT-drivenbusinessactivitiesareenabledbyITinvestmentprojects;however,thereisverylimited
researchonIT(project)portfolioselectionissuesintheITPMdomain.Hence,themotivationofthis
researchistoproposeanewdecision-makingmodeltoassistenterpriseexecutivesinselectingthe
mostdesirableITportfoliowhendealingwithITinvestmentsundervariousrisktolerancelevels.Our
studyfollowstheargumentofAralandWeill(2007)thatafirmshoulddetermineitsITinvestment
allocationbasedonitsstrategicpriorities.InlinewithBhattandGrover(2005),andKohliandGrover
(2008),makingappropriatestrategicITinvestmentchoicesisacriticalcapabilityformaximizingfirm
performanceinthelongrun.Ontheotherhand,Dewanetal.(2007)indicatethatITinvestmentsare
muchriskierthannon-ITcapitalinvestments,asmeasuredbytheirrelativecontributionstotheoverall
riskinessofthefirm.Forthesereasons,thisstudyaddressesthefollowingresearchquestion:“How
canafirmselectthemostdesirableITportfoliotoimprovetheefficiencyofITresourceallocation
underdifferentrisktolerancelevels?”

Theproposednewmethodology,includingtheITPortfolioEfficientFrontiermodel,iscomposed
of concepts from Data Envelopment Analysis (DEA) and the Modern Portfolio Theory (MPT),
aswellasariskassessmentcomponent,toarticulatetherisktolerancelevelsofdecisionmakers.
Specifically, theproposedmodel,builtonportfoliooptimizationalongwithexperimentaldesign
andsimulationdata,willbeabletoconsiderthreeITportfolioscenarios:(1)evendistribution-based
IT portfolios, (2) uneven distribution-based IT portfolios, and (3) dominant IT portfolios. Even
distribution-basedITportfolioswouldincludealowlevelofvarianceinthesizeandscopeofthe
individualITinvestmentprojectswhileunevendistribution-basedITportfolioswouldinvolveahigh
levelofvariance.DominantITportfolioswouldincludeaverylarge(dominant)ITinvestmentproject
alongwithanumberofsmallerprojects.

The study contributes to our understanding of ITPM research and practice. The proposed
methodology,includingtheITPortfolioEfficientFrontiermodel,canbeconsideredtobeanew
approachintheITPMliterature,andpractitionersmayleveragetheproposednewmodeltoboostthe
performanceofITportfoliosbasedonvariousrisktolerancelevelsofdecision-makers(e.g.,senior
executives)whenmakingITinvestmentdecisions.Theremainingsectionsareorganizedasfollows.
Thenextsectionreviewstherelatedtheoreticalstudiesandthisisfollowedbyadescriptionofthe
proposedITPortfolioEfficientFrontiermodel.Useoftheproposedmodelisthenillustratedwith
ahypotheticalexampleandcomputationalanalysis.Thepaperconcludesbypresentingthemain
findingsandidentifyingdirectionsforfutureworkonthisresearchtopic.

THeoReTICAL BACKGRoUND

Ensuringprojectsarealignedwithstrategytoachieveportfoliobalanceisregardedasthefoundation
ofprojectportfoliomanagement(Cleggetal.,2018).Further,theModernPortfolioTheory(MPT)
referstotheprinciplesunderlyingtheanalysisandevaluationofrationalportfoliochoicesbasedon
trade-offsbetweenriskandreturnwhenconsideringinvestmentdecisions(Markowitz,1959).Inline
withtheportfoliotheory,theportfoliochoicethatinvolvesgreaterreturnandlessriskisconsidered
tobesuperior(e.g.,moreefficient)thantheportfoliochoicesthatinvolvelessreturnandgreater
risk.Comparedtoconventionalfinancialinvestmentssuchasstocksandbonds,ITinvestmentsare
considerednon-liquid investments and ITportfoliomanagement is the applicationof systematic
managementtolargeclassesofitemsmanagedbyenterpriseITgroups(BentleyandDavis,2009).To
bettercopewiththerelationshipbetweenriskandreturnwhilemakingdecisionsaboutITportfolio
selections,thisstudyaimstodevelopariskassessmentmethodtoevaluateITinvestmentriskbased
onestablishedtheorythatisincorporatedintotheproposedITPortfolioEfficientFrontiermodel.
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