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ABSTRACT

Systemengineeringisaninterdisciplinaryfieldofengineeringandengineeringmanagementthat
focusesonthedesignandmanagementofthesystem.Thesystemasawholeistheconcern,whichis
followedbymoretechnicalaspectsofthesystem,thedesignofeverything,andthemanagementofa
complexsystem.Inspectingandmakingthesystemmoreefficientisthefocusforsystemengineers.
Additionally,riskmanagementisbeingabletopredict,evaluate,andsolverisksthataregoingto
happenormayhappeninthefuture.Therearethreemodelsthathelpsystemengineerswithmaking
acomplexsystemlooksimplerandlessfrightening:theVee,Spiral,andWaterfallmodels.While
systemthinkingisaveryimportantpartofsystemengineering,therealwayshastobeacollectionof
datatostudyformakingdecisions.Asofnow,thereisnoexplanationinliteraturehowthesevariables,
theirconcepts,andmodelsarebeneficialtoprojectmanagement.Thishascreatedaresearchgap,so
thestudyexaminedthemostcurrentvariables,theirconcepts,andmodelsinoperationsandproject
management. Furthermore, a design-science-investigate strategy was used to approve a valuable
growthrevealforbothreasonableandhypotheticalapplication.Asaresult,anassessmentmodelwas
generatedtofilltheresearchgapandtocontributetotheengineeringfieldthroughimprovedproject
successratesandteamcommunication.
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INTRoDUCTIoN

Systemsengineeringhasbeenareliableandefficientadditiontoriskmanagement.Systemengineers
haveabetterunderstandingofmakingdecisionsforaprojectorcompanybecausesystemengineering
hasanunderstandingofotherengineeringfields,suchasmechanical,aerospace,chemical,andproject
management.Theengineeringofasystemisadisciplinethatdevelopsandtradesoffrequirement,
functions,andalternativesystemresourcestofillacost-effective,lifecyclebalancedproductthat
is basedupon theneedsof the stakeholders.Applying the riskmanagement aspectwith system
engineeringcreatesamorefocusedproductthatwouldreducefailureinmorethanonedirectionof
theproduct.SinceSEhasafocusinmorethanonefieldofengineering,itwouldhelptheproductto
bemoreadvancedandsecureinmorethanonedynamic.

SystemEngineering (SE)hasdiscipline andawayof thinking that isgainingpopularity in
manylargeprojects.Theindustry’sliteraturecommonlydefinesaprojectasan“endeavorinwhich
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human,material,andfinancialresourcesareorganized,inanovelway,toundertakeauniquescopeof
work,ofagivenspecification,withintheconstraintsofcostandtime,toachieveabeneficialchange
definedbyquantitativeandqualitativeobjectives”(Mabelo&Sunjka,2017;Elloumietal.2017).
ProjectmanagementisdefinedbyTheProjectManagementInstitute(PMI)as“theapplicationof
knowledge,skills,tools,andtechniquestoprojectactivitiestomeetprojectrequirements”(Mabelo
&Sunjka,2017;Memon,&Meyer,2017).Thekeytothisdefinitionistheemphasison“meeting
projectrequirements”(Mabelo&Sunjka,2017;Brown&Eisenhardt,1995;Detert,2000;Easton
&Rosenzweig,2012).ThisstudycomparesprojectmanagementtoSEandshowsthattheyarevery
similar,butsystemsengineershavemoreknowledgeandexperienceworkingindifferentfieldsand
withdifferentformsofengineers.Thus,theprimarypersonwhowouldinteractwithmanagement,
customers,suppliers,andspecialtyengineersinthedevelopmentofasystemprocessistheSE.

Whileriskmanagementistheidentification,evaluation,andprioritizationofrisk,itconsists
offindingtheriskthatappears,definingit,solvingit,andcontinuingwiththeproject.Ensuring
thatuncertaintydoesnotinterferewiththeprojectfortheprojecttobeaccomplishedwithlittleto
nodelaysisthemainobjective.Therearetwostepstoprojectriskmanagementonhowtomanage,
identify,andcontroltheriskthathascomeupinaproject.First,projectmanagersstartwithplanning
onhowriskwouldbedealtwith.Next,hewouldassignariskofficertooverseetheriskandpotential
projectproblems.Whiletheriskofficerisoverseeingtherisk,hewouldcreateadatabasefortherisk
withinformationofwhenitstarted,aswellastheprobabilityandthelevelofimportance.Then,he
wouldhaveanotherstep,butthemostimportantaspectwouldbethemitigationplanonhowtodeal
withtheriskandwhetheritcanbeavoidedorfixed.Theseriskmanagementstepsareimportantto
projectmanagementbecausetheprojectmustfulfillthesatisfactoryleveloftheclientforhimto
enjoytheproduct.

Optimizingthesystem-engineeringprocessbystrategicmodelsandoperationresearchwasour
researchobjectivetoimproveriskmanagementinanorganization.Model-basedsystemsengineering
istheuseofmodelsforanalysesanddocumentkeyaspectsofthelifecycle.SEgoalswithmodels
are improving their communications with engineers, project teams, and trying to overcome any
languagebarrier.ImprovingqualityisanobjectiveofSE,whichisaveryintegralpartofaproject.
Mostly,howwellyouwouldlikeitmadeandtheallocatedbudgetaretwoofthemostimportant
aspectsofaproject.Identifyingtherequirementofriskearly,enhancinganydesign,improvingspecs
ofrequirementstohardwareorsoftware,andreducingerrorsinthewholeprojectwereourresearch
objectives.Also,increasedproductivityisagreatwaytoimproveyourschedulingandtoplanto
savetimeortoreducedelaysinanytaskoftheproject.Evenreusingexistingmodelsonprojectsto
supportthedesignandtechnologyevolutionisagreatwaytoincreaseproductivity,asitisawell-
knownmodeltowhichcoworkerswouldnothavetoadjust.Riskandthereductionofriskarevery
crucialtoSEbecauseitisoneofthemainconcernsfortheproject.Overall,improvecostestimates
tomakethemmoreaccurateisagoalofSE,whichwouldreducetheoverspendings.

Observingcurrentliteratureshowedusthattherewasaresearchgap,regardlessofresearchon
theimportanceofthesevariables,theirconcepts,andmodelsinoperationsandprojectmanagement.
Informationabouthowthesevariables,theirconcepts,andmodelscausedsuchasmoothprogression
wasinsufficient,whichwaswhatthisstudyaimedtodiscover.Theelementsandapplicationsforthe
mostcurrentvariables,theirconcepts,andmodelswithinoperationsandprojectmanagementwere
alsoassessedtofindtheiroverlapsandsimilarities.

This research was meant to contribute to, as well as to expand upon, literature about the
effectivenessofthesevariables,theirconcepts,andmodels.Furthermore,thisstudyassessedthe
likenessesanddifferencesoftheirassessmenttools.Datawithinthispaperwasderivedfrommultiple
studiesthathavealsotestedthehypothesesinthispaper.

Manyresearchperspectiveswereadaptedinthisstudytofindnewsolutionstocurrentissues.This
research’sstudyandhypotheseswereexplained,asitfirstusedadesign-science-investigateapproach.
Thisstudythenapprovedavaluablegrowthrevealforreasonableandhypotheticalapplication,andit



 

 

21 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/application-of-systems-engineering-to-risk-

management/247983

Related Content

Tracing the Metacognitive Competencies of Online Learners
Vive Kumar (2012). Intelligent and Adaptive Learning Systems: Technology

Enhanced Support for Learners and Teachers  (pp. 198-212).

www.irma-international.org/chapter/tracing-metacognitive-competencies-online-learners/56081

Optimal Test Case Selection Using Ant Colony and Rough Sets
Angelin Gladstonand  Niranjana Devi N. (2020). International Journal of Applied

Evolutionary Computation (pp. 1-14).

www.irma-international.org/article/optimal-test-case-selection-using-ant-colony-and-rough-

sets/248487

Design and Evaluation of an Autonomous Load Balancing System for Mobile

Data Stream Processing Based On a Data Centric Publish Subscribe

Approach
Rafael Oliveira Vasconcelos, Markus Endler, Berto de Tácio Pereira Gomesand

Francisco José da Silva e Silva (2014). International Journal of Adaptive, Resilient

and Autonomic Systems (pp. 1-19).

www.irma-international.org/article/design-and-evaluation-of-an-autonomous-load-balancing-

system-for-mobile-data-stream-processing-based-on-a-data-centric-publish-subscribe-

approach/118295

Technology Enhanced Language Learning in Virtual Worlds
Tosti H.C. Chiang, Tom T.C. Tsai, Irene Y.S. Li, Indy Y.T. Hsiaoand Stephen J.H.

Yang (2012). Intelligent and Adaptive Learning Systems: Technology Enhanced

Support for Learners and Teachers  (pp. 293-309).

www.irma-international.org/chapter/technology-enhanced-language-learning-virtual/56087

A Proposition of a New Service Value Evaluation Model based on the SLA

Concept for Social Infrastructure Service
Masahiko Suzukiand Michitaka Kosaka (2018). International Journal of Knowledge

and Systems Science (pp. 66-85).

www.irma-international.org/article/a-proposition-of-a-new-service-value-evaluation-model-based-

on-the-sla-concept-for-social-infrastructure-service/232317

http://www.igi-global.com/article/application-of-systems-engineering-to-risk-management/247983
http://www.igi-global.com/article/application-of-systems-engineering-to-risk-management/247983
http://www.igi-global.com/article/application-of-systems-engineering-to-risk-management/247983
http://www.irma-international.org/chapter/tracing-metacognitive-competencies-online-learners/56081
http://www.irma-international.org/article/optimal-test-case-selection-using-ant-colony-and-rough-sets/248487
http://www.irma-international.org/article/optimal-test-case-selection-using-ant-colony-and-rough-sets/248487
http://www.irma-international.org/article/design-and-evaluation-of-an-autonomous-load-balancing-system-for-mobile-data-stream-processing-based-on-a-data-centric-publish-subscribe-approach/118295
http://www.irma-international.org/article/design-and-evaluation-of-an-autonomous-load-balancing-system-for-mobile-data-stream-processing-based-on-a-data-centric-publish-subscribe-approach/118295
http://www.irma-international.org/article/design-and-evaluation-of-an-autonomous-load-balancing-system-for-mobile-data-stream-processing-based-on-a-data-centric-publish-subscribe-approach/118295
http://www.irma-international.org/chapter/technology-enhanced-language-learning-virtual/56087
http://www.irma-international.org/article/a-proposition-of-a-new-service-value-evaluation-model-based-on-the-sla-concept-for-social-infrastructure-service/232317
http://www.irma-international.org/article/a-proposition-of-a-new-service-value-evaluation-model-based-on-the-sla-concept-for-social-infrastructure-service/232317

