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ABSTRACT

The rail industry is faced with rising competitive and cost pressures that call for considerable
improvementsinconsistency,operatingefficiency,andrailsafety.Inthisarticle,Turkey’srailsafety
wasevaluatedbyusingadataenvelopmentanalysismodelwithCRS(CCR),VRS(BCC)analysisin
comparisontotheEUcountries.Asectionofinput‐orientedanalyseswasperformed,andefficiency
scoreswere ranked in twodifferentways toverify thedifferent rail parameterswith the aimof
minimizingthenumberofrailaccidentsandthenumberoffatalitiesinaccidents.Thestudyconcluded
thatTurkeyismorecapablethantheEUcountriesintermsofexploitingitsrailwayindicators.
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1. INTRodUCTIoN

Railtransportationplaysanimportantroleincreatingasustainablefuturefortransport,andit’sone
ofthesafestmodesoftransport,evensoitisanessentialtomaintainandimprovethecurrentlevelof
safetyforthebenefitofcitizens.Asaferailwayismoreefficientandalsoamoreattractivetransport
choice,enablingsocietytoaddresstheenvironmentalandeconomicchallengesofthe21stcentury.

Safetyperformancemeasurementisvitaltoensuringthatorganizationsconsiderandaddress
safetyissues,andSafetyperformancedimensionnotonlyinformspolicies,procedures,practices,and
continuousimprovement,butcanalsoaidintheunderstandingofnegativesafetyoutcomes.Moreover,
safetyperformancemeasurementcanaidinpreventingdeleterioussafetyoutcomesthroughincreased
understandingandmeasurementofhazardsandrisksassociatedwithsafetyoutcomes.

EuropeanUnioncountrieshavepaid attention to the railwayand itsnetworkdevelopments,
whichisveryhelpfulfortransportationdevelopmentandgrowth,theoveralllevelofrailwaysafety
inEurope,asdeliberatebyfatalrailwayandderailmentsperbilliontrain-kilometers,hassteadily
enhancedsince30years,althoughthereissignificantimprovementfromyeartoyear,theestimated
overalltrendsince1990isareductionintheaccidentrateof4%peryear,andtheaveragenumber
offataltraincollisionsandderailmentsperbilliontrain-kilometerswasabout4.8in1990and1.1
in2015.inspiteofaencouraginglong-termtrendintheriskoffatalrailwayandderailmentsover
thepasttwodecades,thedevelopmenthasbeenslowingdown,inparticularsince30years(Evans
andMorrison1997);(Eurostat2013)(EuropeanUnion2012).(EuropeanCommission2009-2017).
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InvestmentinrailwayinfrastructureisoneofthetopprioritiesoftheTurkishgovernment,with
theexistingnetworkbeingmodernizedandexpandedtoaccommodateadditionaltraffic.Turkishrail
has11,052kmofconventionallineand888kmofhighspeedline,equalingatotalof11,940km.
Theshareoftransportbytherailwaynetworkatpresentislow:lessthan2%ofpassengers,Whilethe
governmentstrivestotransferaportionoftrafficfromroadtorailthustheshareoftherailnetwork
isexpected to reach15%for freightand10%forpassengersby2023(BanarandÖzdemir2015)
.AccordingtoGeneralDirectorateofTurkishStateRailwaysthetotalnumberofrailwayaccident
decreasedfrom636in2001to120in2016includingnumberofaccident, trainhitapersonand
collisionsatlevelcrossinganddecreasedto,totalfatalitiesincludingpassengers,railwayemployees,
trainhitapersonandcollisionsatlevelcrossingdecreasedfrom165in2001to81in2016andtotal
injuriesdecreasedfrom385in2001to72in2016(GeneralDirectorateofTurkishStateRailways
1970-2016).

InthenextyearsTurkeyislikelytobecomeamemberofEuropeanUnion,thuscomparison
betweenthesecountriesisinevitabletoexaminewhetherTurkeyasacandidatefortheEUmembership
andutilizes its railwayperformance tohelppolicymakersdesignstrategiesofrailwayas longas
improveEco-efficiencyoftransportationsector.ThisstudyinvestigateswhetherTurkeyutilizesits
railtransportationsafety,anditaimstoanalysisturkey’scurrentsituationtoEuropeanUnioncountries
byperformingefficiencyanalysisonrailwaysafety.Inthestudytwodifferentwayswereshaped
toverifythedifferentrailtransportationparameterswiththeaimofminimizingthenumberofrail
accidentsandthenumberoffatalitiesinaccidents.Forthispurpose,fourinputsareconsideredin
theconductedanalysis,anddifferentoutputsvariablesaredistinguished.

2. LITERATURE REVIEw

Thepurposeoftheresearchesoftheauthorsinthefieldoftransportationistoprovideameasurement
ofproductivityandjustifyasystemofregulationfortransportationeffectiveness,toanalyzethefactors
fortechnicalchangeindifferentmodes.Manymathematicalmodelswhichhavebeenappliedare
pricingmodels(ArrigoandDiFoggia2014),costfunction(LoizidesandTsionas2002);(Urdánoz
and Vibes 2013), distance functions(Coelli and Perelman 2000)(Lan and Lin 2006) Malmquist
productivity model (P. Cantos, Pastor, and Serrano 1999), nonparametric frontier model, data
envelopmentanalysis(PedroCantos,Pastor,andSerrano2002);(YuandLin2008),regressionanalysis
byquadraticfunctionandrequirementfunction,analysisbyoperationalandtechnicalindicators(de
JorgeandSuarez2003),butregardingtotheneweststudiesusingalternativemethodologies,itis
notpossibletoevaluateefficiencyprecisely,sowecanonlyusethesestudiestodefinegoodorbad
operations(CowieandRiddington1996).

Fewstudieshavebeenconductedaboutanalyzingandestimatingsafetyperformanceinrailway
,The studycarriedoutby (Moorenet al. 2014)on safetymanagement forheavymotorvehicle
documented an elements of safety management which were connected with a superior safety
performance.Theshapingworkof(Kyriakidis,Hirsch,andMajumdar2012)focusedonaccidents
andfatalitiesaswellassafetymaturityandtheirinteractionforthesetofthemajorglobalmetro
railwaysfortheperiod2002-2009,Theresearchpresentedthebehavioral,attitudinalculture,technical,
operationalandmethodologicalelementsandactualachievementsintermsofsafetyoutcomes,they
concludedaoptimisticassociationbetweeninjuriesandtopevents.

Theresearchcarriedoutby(Elvik2006)conductedtheactualaccidentratesintheperiodbefore
andafterthesafetyinspectoratesanditseffecttosafetyperformanceandpublishedacombinationof
verificationfromevaluationstudiesoftheeffectoftransporteconomicderegulationonsafety,The
researchpresentedstatisticalrelationshipsindicatingthatsafetyperformancehasenhanced.(Evans
2010)addedandexaminedtheempiricalevidencebyanalyzingtrainaccidentsinJapanbeforeand
aftertheprivatizationoftheJapaneseNationalRailwaysin1987,hefoundoutTheJapaneserailways
achievedadeclineinthetrainaccidentrateinthe16yearsuptoprivatizationin1987ofabout5.0%
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