
DOI: 10.4018/IJORIS.2018100103

International Journal of Operations Research and Information Systems
Volume 9 • Issue 4 • October-December 2018


Copyright©2018,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



36

Engineering Management:
The Evolution, Conceptual Model, and Social 
Responsibility of an Emerging Discipline
Jean C. Essila, Northern Michigan University, Marquette, USA

ABSTRACT

Thisarticlecontinuestheconversationabouttheformation,history,andevolutionoftheEMconcept.
Itcontributestothedescriptionandadvancementofengineeringmanagement(EM)asanemerging
discipline, by providing a new conceptual model that depicts a framework for distinguishing a
generalist-engineeringmanagerfromadiscipline-specificone,suchasasystemsengineeringmanager.
Itdiscussesthechallengingsocialresponsibilitiesfacingengineeringmanagersandtheirroles.Italso
examinestheEMbodyofknowledgeincludingtheengineeringdesignmanagement,andtheneed
foreffectiveengineeringmanagerswhocananticipatetechnicalchallengesandworkwithvarious
stakeholderstocreateabetterfutureintechnicalorganizations.

KEywORDS
Definitions of Engineering Management, Engineering Management Body of Knowledge, Engineering 
Management Education, Engineering Design Management, Engineering Management

INTRODUCTION

Theseedsofanynewconceptarewateredthroughtheiropennesstorelevantinnovativeapproaches
that contribute to its effective application. The engineering-management discipline has evolved
throughtheintegrationofengineeringandmanagementapproaches.However,todistinguishitself
fromexistingdisciplines,theengineering-managementfieldmustclearlydefineitspurpose,scope,
androles,andmakethemavailabletovariousstakeholders.Forinstance,engineeringmanagersmust
channeltheimpactoftheiractivitieswithinacceptableboundariesthatdonotcreateconflictswith
existingdisciplines.

Thisarticleexaminestheconceptofengineeringmanagement.Itbeginswiththeformationof
theengineering-managementdiscipline,andabriefreviewofcommonengineering-management
definitionsandtheiranalysis.Next,thepaperdiscussesthesocial-responsibilityaspectsofengineering
managementduringthecourseoftheproduct’slifecycle,fromproductintroduction,growth,and
maturity,toitsdeclinephase.

Thearticlealsodescribes theengineering-managementbodyofknowledge.Itendswith the
historyandevolutionoftheengineering-managementdiscipline,withmorefocusonengineering-
managementeducation,andthenewandchallengingsocialresponsibilitiesofengineeringmanagers
asprofessionalsinanemergingdiscipline(Sarchet,1981).Inthefirstsection,theauthorreviews
the twocoredisciplines contributing to engineeringmanagement:Traditional discipline-specific
engineeringandgeneralmanagement.
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GENERAL MANAGEMENT

Anyonewhoparticipates inactivitieswithinoracrossorganizations iseithermanagingorbeing
managed. Therefore, management is everybody’s concern. Management originated with the
constructionoftheEgyptianpyramids,beginningabout2639BCE(George,1972).Whiletechnicians
were responsible fordetermining thecharacteristicsandcompatibilityofmaterials,otherpeople
involvedwereplanning,organizing,andcontrollingworkactivities.Managementisaboutoverseeing
andcoordinatingotherpeople’swork inacost-effectivemanner, toachieveorganizationalgoals
(Robbins&Coulter,2014).

The work of the Egyptian pyramid planners is similar to the current form of management
practicesinorganizations.Anotherverycomplexprojectthatrequiredcarefulplanningandeffective
organizationwasthe13,000-mileGreatWallofChina,designedandconstructedbetween220and
206BCE.Thewallwasbuilttoprotecttheempireagainstexternalthreatsfromenemies.Theproject
employedmorethan100,000workersandlastedforatleast20years.

AlthoughnoonepublishedastudyontheroleofmanagementuntilAdamSmithwroteThe 
Wealth of the Nationsin1776(Robbins&Coulter,2014),managementexistedinvariousformslong
beforeitwasformallydefined.Thepillarsformanagementasadisciplinewereestablishedin1911,
whenFrederickTaylorpublishedThe Principles of Scientific Management.HenryFayolintroduced
managementpracticestothedisciplineinhis1930bookIndustrial and General Administration,in
whichhedefinedmanagementfunctionssuchasplanning,organizing,commanding,coordinating,
andcontrolling.Thesefunctionsarestillrelevanttotoday’smanagementprinciples.MaxWeberthen
introducedmanagementroles(impersonal,decisional,andinformational),whichaddedrelevance
tothepractice.

AccordingtoRobbins&Coulter(2014),fourapproachestomanagementemergedduringthe
courseofformalmanagement’sdevelopmentasadiscipline:

1. Theclassicalapproachisoneofscientificmanagement,aspromotedbyFrederickTaylor,and
thegeneraladministrativemanagementchampionedbyHenryFordandMaxWeber.

2. Thebehavioralapproach,whoseearlyadvocateswereMaryParkerFollett,RobertOwen,Hugo
Munsterberg,andChesterBernard,hasonebranchcalledorganizationalbehavior.

3. Thecontemporaryapproachemphasizessystemsandcontingency.
4. The quantitative approach focuses on mathematical modeling and the statistical solution to

managementproblemsolving.

THE CONCEPTUAL MODEL OF ENGINEERING MANAGEMENT

Theengineering-managementfieldhasitsrootsindiscipline-specifictraditionalengineering,such
asmechanical,electrical,civil,ornuclearengineering,andgeneralmanagement(Kotnour&Farr,
2005). In other words, engineering management is derived from the integration of the general
managementandengineeringdisciplines.Althoughfieldssuchassystemsengineeringarethought
tobetechnicaldisciplines,muchoftheworkinvolvesmanagingengineeringactivitiesthatsupport
productdevelopment(Eggstaff,2013).InHandbook of Systems Engineering and Management,Sage
andRouse(2011)alsodescribesystemsengineeringasamanagementdiscipline.

Engineeringmanagersarethebridgebetweengeneralmanagementandengineering(Kotnour&
Farr,2005).Figure1illustratesthetwocontributingcoreelementsoftheengineering-management
disciplineanditsbranches,namelygeneralmanagementandtraditionaldiscipline-specificengineering
(e.g.,mechanical,electrical,biomedical,nuclear,orchemicalengineering).

Generalistengineeringmanagementischargedwithmanagingtwoormorediscipline-specific
engineering endeavors. For instance, a generalist engineering manager could be responsible for
managingaprojectthatrelatesmechanical-andelectrical-engineeringaspects.Someprojectscould
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