
DOI: 10.4018/IJSDA.2020070101

International Journal of System Dynamics Applications
Volume 9 • Issue 3 • July-September 2020


Copyright©2020,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



1

Continuous Technological Improvement 
Using Systems Engineering Principles 
to Achieve Sustainability:
An Investigation Into Related Literature
Brian J. Galli, Department of Engineering, Hofstra University, Hempstead, USA

 https://orcid.org/0000-0001-9392-244X

ABSTRACT

Thedesignofacontinuousplanwouldbenefitsociety,asseeninsystemsengineering.Tounderstand
complexsystemsandtoupholdtheprinciplesofstability,systemsengineeringhasshownthatit
is a discipline of great importance. The principle of continuous technological improvement has
augmentedthisidea,asthequalityimprovementofthedesigntomeetinherentobjectiveswould
be the focus.This studyaims topresent thenecessityof continuous technological improvement
throughsystemsengineeringprinciplesforsocioeconomicandcommunity-orientedgrowth.Thus,
thecontextthatwouldtackleglobalconcernsandfacilitatehumanity’sgrowthtowardknowledge
wouldbetheapplicationoftechnology.Thecontextathand,thedesignofsystemsthinking,and
theoverallapproachtakentopromotedeeperperspectiveshasbeenillustratedinvariousliterature.
Healthcare,chemicalproductionandorganizationaldevelopmentarevariousfieldsofdistinction
thathave shownevidence from the investigation into related literature.To streamlinequality, as
wellastomaintainhighquantitiesofproduction,allemployedsystemsengineeringhavefocusedon
technologicalimprovements.Inthefieldofindustrialengineering,forastableindustryinwhichthe
systemoperates,thislineofthinkingiscrucial.
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INTRoDUCTIoN

Thedeliveryoftheorytoapplicationshasbeenthefocusofthefieldofsystemsengineering.Inthe
courseofunderstandinghowapplicationscanbeutilizedonamass-scale,itisofgreatimportance
to the field of technological improvement to use design initiatives. According toHitomi (2017)
andTodorovićetal.(2015),manufacturingsystems“notonlyplayaroleinsideeachfirmbutarea
partofthesociallyspatialinteractionstructure,settlementsystems,andworldsystemsasawhole”
(p.26).Hence,howsystemsengineeringprinciplesworkasawholeandhowtheycaninherently
influencetheoutcomeofthedesignisimportanttounderstand.Also,afeatthatisdesiredbymany
istechnologicalimprovement.AccordingtoLangford(2016);ShenharandLevy(2007);andParast
(2011),theintegrationoftheorywiththerightapplicationtosolveasocialproblem(i.e.,healthcare
orconstruction)isthegoalofsystemsengineering.Thisintegrationcanyieldendlesspossibilitiesto
furtherdelineatethenatureofsystemsengineeringasnotonlyanemergingfieldofimportance,butalso
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asastablefieldforthecontinuityofsocietyitself.Withtheseprinciplesathand,thisstudywilllook
intotheimpactofsystemsengineeringonthefutureoftechnologyanditscontinuousdevelopment.

Thegoalofmanyengineersinthefieldofmanufacturing,production,andprocesshasalways
been continuous technological improvement. With this in mind, in the goal of streamlining the
processandensuringthatqualityandquantitygoalsbemaintainedwithoutanycompromise,the
roleoftechnologyhastakenthefrontline.Withthedesignelementtobeconsidered,thefocusof
systemengineeringcanexpandbeyondtheorytoactualapplication.AsnotedinSuthersanetal.
(2016);Nagel (2015);Zwikael&Smyrk(2012), thebenefitsofsystemsengineeringwerenoted
through remediation engineering: theutilizationof knowledge toprovide solutionsof otherwise
non-functionalsituations.Hence,tooptimizewhatneedstobedoneandtoensuretherecoveryof
actionsthatrequiresremediation(i.e.,lostfuel,wasteproducts,andothersystemconcerns)isthe
goaloftechnology.Furthermore,asstatedbyWasson(2015);Sutherland(2004);GafiandJavadian
(2018),thedynamicsinvolvedinsystemsengineeringwereaninvolvedprocess;variouselementsof
theprocessmustbeconsideredtoenableaclear-cutsolutionwhileimprovingtheoveralldevelopment
ofagivensystem.Thus,thetranslationofthesystemintoactualpractice,whichisenhancedthrough
technologicalimprovement,wouldyieldsuccess.

Integrating systems engineering principles into continuous technological improvement is a
necessary action because of the expansive learning process involved. One example is noted in
BensonandMagee(2014);Marcelino-Sádabaetal.(2014),inwhichtheyexaminerenewableenergy
technologiesandtheimprovementoftheintegrationprocess.Furthermore,theinnovativeapproaches
towardthemanagementofenergyhaveevolved,andtheimpactoftheseactionswasnotedthrough
improvedapplicationandloweredlosses.Furthermore,aspresentedbyAcemoglu(2015)andLeeet
al.(2013),technologicalimprovementhaddiverseimpacts.Whiletechnologicalchangecanradically
impactsocioeconomiclandscapes,whatpeopledowiththetechnologyismoreimportant.Managing
technologytomaximizepotentialinvolvementandknowingtheinherentinfluencesthattechnology
wouldhaveshouldbelearned.

Withtechnologyandsystemsengineering,muchcanbelearnedintoday’ssociety.Asemphasized
inPenzenstadleretal.(2014);andHoon,Kwak,andDixon(2008),technologywasinvolvedinthe
sustainabilityofasystem,itsimplementationofsafety,andtheupholdingofsecurity.Theseprinciples
werecriticalforlayingdowntheinherentrequirementsofimprovementthatwereindemandatthe
time.Withtheseconsiderations,engineeringisadynamicandadaptablefield.So,inspectingthe
extentoftheinfluenceoftechnologyanditsroleinapplyingthesystemsengineeringprinciplesto
enhance overall development is critical. Afterwards, minimal impediments and other barriers to
successcanbefacilitatedthroughcontinuoustechnologicalimprovement.

A feat that must be explored is the idea of integrating principles toward application, as
understanding thisdiscipline is filledwithvariousprinciples thatare relevant to today’ssociety.
However,theextentofknowledgeappliedisnotthequestion,butratherhowrelevantitisintoday’s
context.Since it is integrated in the field of expanding knowledge, systems engineering is very
critical.Furthermore, to integrate theprinciplesofengineering inamanner thatwouldpromote
proceduralimprovementovertimeistheaimofsystemsengineering.Inthisrespect,thegrowthof
technologycanbeinfluencedbythediscipline.Asaresult,understandingcontinuoustechnological
improvement through systems engineering principles in the perspective that includes enhanced
educationalperspectivesandcommunity-orientedactionsisthefocusofthisresearch.

Morespecifically,promotingdeepersocioeconomicandcommunity-orientedactionsthatwould
applysystemsengineeringinaholisticconceptistheaimofcontinuoustechnologicalimprovement.
Byunderstandingtheroleoftechnologyincontinuousimprovement,societyitselfshouldneverbe
isolated.Whiletheprinciplesareintegralinpromotingcontinuousimprovement,theycanonlyserve
theirpurposeiftheyareputintoactualpractice.Theideabehindunderstandingthisinitiativecan
effectivelyfosteradeeperunderstandingoftechnology’simportantrole;tosuccessfullyintegrate
theideaandtheexecutionofthesystemathand,itpresentsdueevidence.Thus,acriticalpointof



 

 

23 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/continuous-technological-improvement-

using-systems-engineering-principles-to-achieve-

sustainability/257240

Related Content

Simulation Tool for Inventory Models: SIMIN
Pratiksha Saxenand Tulsi Kushwaha (2014). International Journal of System

Dynamics Applications (pp. 109-124).

www.irma-international.org/article/simulation-tool-for-inventory-models-simin/122114

Mobile Computing and Mixed-Initiative Support for Writing Competence
Vive Kumar, Maiga Changand Tracey L. Leacock (2012). Intelligent and Adaptive

Learning Systems: Technology Enhanced Support for Learners and Teachers  (pp.

327-341).

www.irma-international.org/chapter/mobile-computing-mixed-initiative-support/56089

Three Novel Methods to Predict Traffic Time Series in Reconstructed State

Spaces
Lawrence W. Lan, Feng-Yu Linand April Y. Kuo (2012). Principal Concepts in Applied

Evolutionary Computation: Emerging Trends  (pp. 16-35).

www.irma-international.org/chapter/three-novel-methods-predict-traffic/66813

A Social Media Mining and Analysis Approach for Supporting Cyber Youth

Work
W.M. Wang, Benny C.F. Cheung, Zeno C.S. Leung, K.H. Chanand Eric W.K. See-To

(2017). International Journal of Knowledge and Systems Science (pp. 1-16).

www.irma-international.org/article/a-social-media-mining-and-analysis-approach-for-supporting-

cyber-youth-work/177136

The Use of Systems Dynamics in the Analysis of Facilities Management

Affecting the Quality of Higher Education in Egypt
Reem A. ElHarakany, Alfredo Moscardini, Nermine M. Khalifa, Marwa M. Abd

Elghanyand Mona M. Abd Elghany (2021). Handbook of Research on Modeling,

Analysis, and Control of Complex Systems (pp. 111-133).

www.irma-international.org/chapter/the-use-of-systems-dynamics-in-the-analysis-of-facilities-

management-affecting-the-quality-of-higher-education-in-egypt/271036

http://www.igi-global.com/article/continuous-technological-improvement-using-systems-engineering-principles-to-achieve-sustainability/257240
http://www.igi-global.com/article/continuous-technological-improvement-using-systems-engineering-principles-to-achieve-sustainability/257240
http://www.igi-global.com/article/continuous-technological-improvement-using-systems-engineering-principles-to-achieve-sustainability/257240
http://www.igi-global.com/article/continuous-technological-improvement-using-systems-engineering-principles-to-achieve-sustainability/257240
http://www.irma-international.org/article/simulation-tool-for-inventory-models-simin/122114
http://www.irma-international.org/chapter/mobile-computing-mixed-initiative-support/56089
http://www.irma-international.org/chapter/three-novel-methods-predict-traffic/66813
http://www.irma-international.org/article/a-social-media-mining-and-analysis-approach-for-supporting-cyber-youth-work/177136
http://www.irma-international.org/article/a-social-media-mining-and-analysis-approach-for-supporting-cyber-youth-work/177136
http://www.irma-international.org/chapter/the-use-of-systems-dynamics-in-the-analysis-of-facilities-management-affecting-the-quality-of-higher-education-in-egypt/271036
http://www.irma-international.org/chapter/the-use-of-systems-dynamics-in-the-analysis-of-facilities-management-affecting-the-quality-of-higher-education-in-egypt/271036

