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ABSTRACT

Thisstudyinvestigatedtheapplicationofsystemsengineeringtoprojectmanagement.Thereisan
increasingcomplexitytomodernprojects,andlifecycle-focusedprojectmanagementdisplaysthe
inabilitytomanagetherisksassociatedwithincreasedprojectcomplexity.Amoreadequateapproach
totheseissuesispresentedinthesystemsengineeringprocesses.Itwasproposedthattheapplication
ofsystemsengineeringconceptswillallowimprovethemanagementofcomplexprojectsandthe
mitigationofrisks.Additionally,qualitativeresearchconductedviathecollectionandanalysisof
credibleinformationyieldeddatathatsupportedthisproposition.Sincesystemsengineeringprocesses
areadaptable,theyaresuitedtomanagecomplexproblems.Itwasconcludedthatapplyingsystems
engineeringtoprojectmanagementwasbeneficial,andtheintegrationofmethodologieswasvaluable
tothesuccessfulcompletionoflargescale,complexprojects.
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INTRoDUCTIoN

Background
Theuseofprojectsandprojectmanagementasameanstoaddvaluetoanorganizationwasproven
essential to thegrowthanddevelopmentofmodern industry.To improveoperations, to react to
opportunity,and tomanage thechallenges thatarisewithinabusinessenvironment,projectsare
required.Contrarytoprocessesoroperations,projectsareuniqueandmustbetreatedindividually.
Whilenotwoprojectsarethesame,theyshareasetofpropertiesthatqualifythemassuch.There
arespecifiedobjectives,durations,budgets,andgeneralconstraintsthatallprojectshave.Projects
aremultifunctional,spanningacrossnumerousindustries,sectors,ordepartmentsandtheuseofboth
humanandnonhumanresourcesarerequired.Oneofthemostdefiningpropertiesofaprojectis
thatithasdefinedstartandenddates,soitisalwaysfinite.Projectscanbeconsideredastemporary
endeavors that offer unique solutions. Also, it should be noted that there are many differences
betweenprojectsandprocesses.Repetitiveorongoingactivitiesthatutilizewell-establishedsystems
andpracticeswouldbethedefinitionofprocesses.Furthermore,thereisahighcertaintyofsuccess
andalowriskoffailurewhenperformingprocesses.Whileprocessesservetosupportthestatus
quo,projectstendtoviolateestablishedpracticesandupsetthestatusquo.Althoughhigherriskis
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associatedwithprojectsthanprocesses,projectstendtoyieldgreaterrewards(Pinto,2019;Ahern,
Leavy,&Byrne,2014;Badi&Pryke,2016;Azar,2012).

A necessary tool to mitigate risk and to ensure that a project is completed to specification
withinitsconstraintsisprojectmanagement.Bydividingaprojectintosmaller,moremanageable
tasksandsubtasks,projectmanagerscanmaintainahigherlevelofcontrolovertheirprojects.By
recognizingthatallprojectshavefinitelifecycles,thiscanbeachieved.Furthermore,therearefour
mainpointstoaprojectlifecycle.Theinitialphaseoftheprojectlifecycleistheconceptualization
phase.Duringthisphase,theinitialgoalsandspecificationsofaprojectaredeveloped.Projectscope
beginstotakeshape,andkeystakeholdersarerecognizedatthisstage.Theconceptualizationphase
isthenfollowedbyaplanningphase.Duringplanning,specificationsbecomemoredetailed,and
projectscopebecomesbetterdefined.Todevelopplanningdocuments,suchasschedule,budget,
andschematics,theseelementscanbeused.Afterthecompletionofplanning,projectexecutioncan
begin.Theexecutionphaseseesproject-relatedworkbeingperformedandcompleted.Onceworkis
completed,theprojectterminationphaseisinitialized.Duringtheterminationphase,finalproducts
are transferred to thecustomerorstakeholders,andresourcescanbereassigned.Essentially, the
terminationphaseiscompletedwiththeclosingofaproject.Theaspectsofaprojectlifecycleprovide
abilitiesthatarevitalforprojectcontrol.Also,thewaypointsbywhichprojectcompletioncanbe
measuredarelifecyclestages.Thereisalsoameansforvisualizingtheactivitiesrequiredforproject
completionsprovidedbylifecycleaspects,aswellassomeofthechallengesthatagivenprojectmay
face(Pinto,2019;Al-Kadeem,etal.,2017a;Eskerod&Blichfeldt,2005;Zelinka&Amadei,2019).

Primarily,therearemanyshortcomingsattributedtotraditionalprojectmanagement.Theability
totrackandmaintainapre-specifieddurationandbudgetisoneofthemostimportantaspectsof
project management. In projects today, increased rates of project failure are commonly derived
fromcostoverrunsanddelays.Also,consistencybetweentasksand/orwholeprojectsislackingin
projects.Itisbeingshownthatthecurrentpracticesofprojectmanagementarebecominglessable
tomanageprojectrisks.Atthecoreofthesenotabledeficienciesistheinabilitytomanageincreased
complexity.Todealwiththerisksassociatedwithincreasedcomplexity,anewapproachtoproject
managementshouldbetaken,asmodernprojectsaregrowinglargerandmorecomplex.Thefield
ofprojectmanagementhasthepotentialtomakeimprovementstoitspractices:enterthefieldof
systemsengineering.

An interdisciplinary approach to the realization of successful systems is referred to by the
term“systemsengineering”.Toclearlydefinecustomerrequirementsearlyindevelopmentandto
proceedwiththedesignandvalidationofsystemsisthefocusofsystemsengineering.Meanwhile,
theoverarchingproblemthatistobesolvedisalwaysconsidered.ItisstatedbyTheInternational
CouncilonSystemsEngineering(INCOSE)that:

Systems Engineering integrates all the disciplines and specialty groups into a team effort, forming 
a structured development process that proceeds from concept to production to operation. Systems 
Engineering considers both the business and the technical needs of all customers with the goal of 
providing a quality product that meets the user needs. (INCOSE, 2018)

Inattemptingtounderstandthefieldofsystemsengineering, it iscrucial tofirstunderstand
systems.AsystemhasbeendefinedbyaconsensusofINCOSEFellowsasaconstructorcollectionof
differentelementsthatproduceunobtainableresultsbytheelementsalone.Fromnumerousdifferent
disciplinesandresourcesfrompeopletofacilities,software,anddocuments,systemsutilizecertain
elements.Toaddvaluethatisgreaterthanthevalueofitsindividualpartstobusinessandtechnical
fieldsalike,asystemprovidesitsservice.Thebenefitofutilizingsystemstoachievegoalsisthat
systemslevelresultscanbeexpected,suchascontrolfunctions,performance,behavior,andquality.
Moreover,thereisadaptabilityandcomprehensibilitytosystems.
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