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SMS, Safety Culture, and the Four Pillars 
of Safety Applied to Airline Pilot Training:
NextGen Demands to Improve Safety
Karlene Petitt, Embry Riddle Aeronautical University, Seattle, USA

ABSTRACT

ThehistoryofairlinesafetyincludesbothFAAeconomicandsafetymeasuresthathavegrownover
theyears.Thisarticleprovidesatimelineofairlinesafetytrendsfromcrewresourcemanagement
tosafetymanagementsystems.Industrychallengesareidentifiedtoincludeoperationalconstraints,
trainingchallenges,economicconcerns,andhumanfactorstoindicateanecessaryparadigmshift
from reactionary strategies toward proactive measures required by a safety culture—reporting
culture, just culture, flexibleculture, and learningculture.Asafetyculture is the foundation for
safetymanagementsystems(SMS)mandatedbytheFAAforairlineoperations,toincludethefour
pillarsofsafety:safetypolicy,safetyriskmanagement,safetyassurance,andsafetypromotion.This
articlewillidentifyhowtointegrateSMS,safetyculture,andthefourpillarsofsafetyintotheairline
pilottrainingenvironmentwithcosteffectivestrategiestoimprovesafetywithinanSMSframework
supportedbyasafetyculture.
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INTRODUCTION

Adiscussionofpilot trainingassociatedwithsafetyculture,safetymanagementsystems(SMS),
andNextGenwouldbeincompletewithoutreviewingthehistoryofaviationsafetyandregulatory
processes(Adamski&Doyle,2010;Gesell&Dempsey,2011).Humanfactorsresearchledtoprograms
suchascrewresourcemanagement(CRM),advancedqualificationprogram(AQP),threatanderror
management(TEM),andlineoperationssafetyaudits(LOSA),toreducepiloterrorandimprove
safety(Patankar&Sabin,2010).

Airlinesafetyshiftedfocusedtoanorganizationalgoalwiththemandateofsafetymanagement
systems (FAA,2015a).Organizational safety culturebecame themechanism to supportSMS in
preparationfortheimplementationofNextGen(Stlolzer&Goglia,2015).SMSisanorganizational
wideprogrammandatedinJanuary2018forallairlinestoimprovesafety.However,untilSMSand
safetyculturetakesrootinflightoperationsandthetrainingdepartment,aviationindustryissues
associatedwithautomatedaircraftandflightoperationswillcontinuetoimpactaviationsafety(FAA,
2013;OIG,2016).AstrategicplanfortheimplementationofSMSintopilottrainingwouldprovide
opportunitiestoimprovesafetygiventhatpilotproceduresandactionsintheflightdeckarethelast
defensepreventinganaccidentorincident.
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Note:TheauthorisaBoeingB777pilotwith33-yearsairlineexperience;typeratedontheA330,
B777,B747-400,B747-200,B767,B757,B737,aircraft;21-yearsinstructinginsimulatorsonBoeing
aircraft,whileflyingtheline;authorednumerousairlineflighttrainingprograms;author;speaker;
andadoctoralcandidateinaviation,withEmbry-RiddleAeronauticalUniversity.

AIRLINe SAFeTy TReNDS

Theearlyyearsofaviationsawmanysafetychallengesresultinginregulatorychangeduetoeconomics,
moresothansafety;yet,eventuallytheFAAbecameadualgatekeeperofbothsafetyandeconomic
protection(Adamski&Doyle,2010;Gesell&Dempsey,2011).Theaviation industryexpanded
quicklyandaircraftcrashesweredue,inpart,tounder-developedtechnology,theinabilitytoavoid
weather, and a paucityof ground support systems (Perrow,1999).Early aircraftwereunsteady,
demandedcontinuouspilotinput,andrequiredunyieldingattentionduetounreliableexternalcues
fornavigation(Mosier,2010).Aircrafttechnologyevolved,andhumanfactorsspecialistsworked
withengineeringandflightcrewstoreducecockpitworkload.Intheearly1970sCRMbecamethe
first regulatory mandate to deal with crew interpersonal and communication issues (Helmreich,
Merritt,&Wilhelm,1999).

Crew Resource Management (CRM)
Crewresourcemanagement(originallytermedcockpitresourcemanagement)wasamovementto
teachcrewmembersinterpersonalandcommunicationskillsinefforttoreducepiloterror.CRMwas
notaone-timefix,butaprocessthatevolvedoverfivedevelopmentalgenerationsduringthe1990s—
theory;teamworkemphasis;teamexpansion;AQP;andTEM(Helmreich,Merritt,&Wilhelm,1999).
OneofthegreatestchallengeswithCRMwastoconvincepilotsthattheyneededtoimprovetheir
communicationskills(Helmreich,etal.,1999).However,onceleadershipunderstoodthaterrorswere
unavoidable,yetcouldbemitigated,corporatesupportwasgained(Broyhill&Freiwald,2012).CRM
wasmandated,andprogramsweredevelopedandsubsequentlyforceduponflightcrews.Despite
resistance from somepilots,CRM tookhold andbecame theway flight crewsoperated—CRM
becameembeddedinairlineculture(Broyhill&Freiwald,2012;Helmreich,etal.,1999;Valazquez
&Bier,2015).WhenCRMmovedintosimulatortrainingintheformofAQP,operationaltraining
combinedwithinterpersonalcommunicationpracticeensued.

Advanced Qualification Program (AQP)
AQPprovidedairlinesaneconomicbenefitbygrantingtrainingdepartmentstheabilitytoreduce
trainingfootprintswithatrain-to-proficiencyconcept(FAA,2006),notablyreducingtrainingexpense.
Atthesametime,airlineswererequiredtotrackcrewperformancetoascertaintrainingeffectiveness,
yetmanagerswereperplexedhowtoaccomplishthistask(Nemeth,2015).AQPalsorequiredthe
inclusionofCRM training, line-oriented flight training (LOFT), and lineoperational evaluation
(LOE)scenarios(FAA,2017).Thesetraining/checkingscenarioschangedtraditionalprocesseswhere
apilotwas trainedandcheckedon individualperformance, to trainingandcheckingcrew-based
performance(Helmreich,etal.,1999).Line-orientedtrainingprocessesnotonlyenabledcrewsto
learnhowtomanagetheaircraft,butalsoworkedtowardimprovingteamandcommunicationskills.
Withtheavailabilityofhighlyreliableautomatedaircraft,designedtoreduceworkloadandimprove
situationawareness(SA),trainingdepartmentscouldachieveresultsquickerthaneverbefore.CRM
openedthedoortoexceptionalcommunication,wherecrewmemberbriefingsbeganwith,“Today
thethreatsare…”
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