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Application of System Engineering 
to Project Management:
How to View Their Relationship
Brian J. Galli, Long Island University, Brookville, USA

ABSTRACT

Systemengineeringincomplexsystemshastransitionedintoawelldetailed,universallyaccepted,
client-orientedmethodology.Unfortunately,thisapproachhasn’tbeenadoptedinmostcommercially
mandatedresearchanddevelopmentorganizations.Thisarticleacknowledgesthattoimprovethe
successofprojects,itisessentialtounderstandthebenefitsofmanagingproductrequirementwith
systemengineering.Indiscussionistheapplicationofsystemengineeringinimprovingthesuccess
ratethroughbetterrequirementhandling.Itpresentstheelementsoftherelationshipbetweensystem
engineeringandprojectmanagement.Thefindingssuggestthatthefullimportanceofapplyingsystem
engineeringcanonlybeenjoyed ifotherpre-requisitesonprudentdecision-makingare applied.
Furthermore,thefindingssuggestguidanceonwaysofadoptingsystem-engineering(SE)practices
whenimplementinginlarge-scaleengineeringprojects.
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1. INTRoDUCTIoN

Theintegrationofsystemengineeringandprojectmanagementhasbecomeanincreasinglyimportant
elementinmanyorganizations.Theregularadoptionanduseofmoderntechnology,thechangein
latencyofbusinessprocesses,andthebenefitsofsystemengineeringmakeprojectmanagementa
bittersweetprofession.Thebitternessisinthetechnicalcomplexityofthesystemandmanagement
ofatime-consumingproject.Thesweetnessisoncesystemengineeringisadopted;itfacilitatesan
easywaytosuccessfulcompletion(Montmainetal.,2015;Xueetal.,2014a).

Challengeslikeafailureinmanyprojectsresultfromanabruptshiftingoals,projectmisalignment
withorganizationalgoals,andleadershipproblems.ReferencesliketheProjectManagementBody
ofKnowledgepublishedbythePMIdefinespracticesthatareentailedinasuccessfulprojectand
providesaguidethroughtheprocessofintegrationofprojectmanagementandsystemengineering
(Galli,2018).Theadoptionofsystemengineeringtoolsandtechniquesinprojectmanagementprovides
apracticalsenseinexecutingthedevelopmentprocessoptimallytoproducequalityproductsthat
meetcustomerrequirementsinashorterspanofdevelopmenttimewiththeshorterinputoffinancial
resources(Galli,2017;Xueetal.;2014a;Xueetal.,2015b).

Thereexistseveralbenefitsofapplyingsystemengineeringtoanycomplexprojects.Theseinclude
consideringmodelbuildinginplaceofguessworkandsolvingproblemsthroughcorrectprocedures
bythelevelofimportance(Xueetal.,2015a).Intheinitialstudyoftheimportanceofintegrating
thetwo,benefitsoftheapplicationofsystemengineeringinprojectmanagementwerenotclearor
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welldocumented.Butinrecenttimes,documentationisintheprocessofimprovementstoprove
theworthinessofsystemsengineering.Manyinformationalgapsstillexistthatwillbediscussedin
thisthesis.Somecriticsclaimitisdifficulttoquantifytherateofreturnoninvestmentfromusesof
systemsengineeringmetrics(Xueetal.,2014b).

Theobjectiveofthispaperistoestablishaplatformformeasuringthelevelofeffectivenessof
systemsengineeringtechniquesasapartofprojectmanagement.Themainobjectiveistoacknowledge
theimpactsystemengineeringhasonprojectmanagementandappreciatetherelationshipbetween
thetwo(Xueetal.,2015c).Theinterest is toprovideoptimalsolutionsinproductdevelopment,
especiallyinlarge-scaleindustrialengineeringapplications.

Inthispaper,reviewofvariousliteraturewilltacklethetopicofsystemengineeringandreferences
thatprovidestandardsandguidelinesforprojectmanagement.Thepaperwillalsoreviewcasestudies
frompreviousresearchtohelpinarguingtheimportanceoftheapplicationofSEonPM(seeFigure1).

1.1. Background to the Topic
Generally,systemengineeringhasbeenmisinterpretedbyresearcherswhocannotagreeonasingular
waytodefineit.Thus,thisstudylooksattheaspectsofSEtochoosethosemostsuitabletobeapplied
toprojectmanagementresearch.InSE,therearemanytools,methods,andskillstohelpcomplete
tasksandprojects(Elliottetal.,2012).Complexprojects,suchasengineering,featureothersmaller
systemsinahierarchy.Thetools,methods,andgoalsofSEreliesongeneralnotionslikefunctions

Figure 1. A Stove Piped View (Elliott, Roberts, Schmid & Shannon, 2012)
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