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Abstract. Due to the severe changes in the intemational port industry, the ports around the world are 
in а severe competition to become the "hub" port of their region. For this purpose, they are not only 
heavily investing in their infrastructure, but also implementing modem management techniques to 
survive in this fierce competition. Hence, this paper tried to · evaluate the service level of major 
Turkish ports. А questionnaire survey was conducted targeting field experts which are the decision 
makers of shipping companies in Turkey. Seven factors for service quality of ports were derived ftom 
literature. The relative weights ofthese factors were determined Ьу Analytic Hierarchy Process (АНР) 
and construct validity of each factor was checked Ьу confirmatory factor analysis. On the basis of the 
results, several suggestions were derived for Turkish port industry. 

1. INTRODUCTION 

In the last few decades, international logistics environment has experienced consideraЫe change. V arious 
factors, such as increasing amount of intemational trade, advent of ultra-large container vessels, changing 
demands of the shippers, advancements in container handling techno]ogy and information systems, 
formed а hub-and-spoke system, in which cargo is transported Ьу ultra-large vessels to some advanced 
hub ports and transshipped to smaller ports Ьу feeder vessels. Such а business environment forced the 
ports to compete severely Ьу investing in infrastructure, deploying high-technology and improving their 
customer services to assure their position as the hub port of their region. 

On the other hand, Turkish seaports fell back in this competition, thus bureaucratic inefficiencies and lack 
of appropriate infrastructure caused the logistics route between Asia and Europe drift beyond the borders 
of Turkey. Thus this research aims to evaluate the service level of Turkish ports and to derive 
contributions for future developments. 

2. LITERA TURE SURVEY 

2.1. Turkish Ports 

In the study of Keceli et al. [1] the level of information systems in Turkish puЫic ports were reviewed 
and direction of improvement was suggested. It is stated that these ports suffer from severe 
administrational and structural proЫems. The administrational proЫems include severe bureaucratic and 
regulative inefficiency, expensive port services, low speed of port and customs services, inefficient flow 
of information and coordination between port-related parties, insufficient human resources, insufficient 
advertising and marketing of the ports, unregistered port land, and insurance policy that does not cover 
damages given to ships and cargo. Structural proЫems of include insufficient physical resources of the 
ports are insufficient, such as quays and wharves, lengths and drafts, equipments and vehicles, 
insufficient infrastructure for intermodal transport, lack of easy access cargo tracking system and 
container land terminals, old equipment and Пequent congestions. The study also offers а direction of 
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improvementfbrinfbrmationsystemstoovercometheseproblems・TheresearchofKecelietal・［2］studies

theinformationsystemsofKumport，WhichisaprlVateCOntainerportinIstanbul・Kumportwasawardedas

themostefncientportinTurkeyin2006，andthesuccessoftheportismainlyduetoitsinfbrmation

SyStemS．Theresearchfbcusesonthreemainpoints．First，thesystemshouldbeinconsistencywithlegal

requlrementSOfTurkey．Second，thesuccessofKumportdependsonvision，fbresight，reSOlutenessand

enforcementofthetopmanagement．Andnnally，1ackofconsciousnessoflaborersandcustomersabout

informationsystemsmaycauseresistance，Whichmustbeovercomebytheportmanagement．

ThestudyofYilmazandCeritl3］exploresstrategiestoincreasethepotentialofTurkishdomesticcargo

Shipplng，byinterviewlngtheneldexpertsuslngDelphimethod．Theresultsarecategorizedunderfour

mainconceptuaicategories；PrOmOtion，COOPeration，POrtS，ShipplngService characteristics・Thepaper

emphasizestheimportanceoftheportsfbrimprovlngdomesticshipplng，andpointsoutthenecessltyOf

quantitativeresearchonthissu句ect．

TheresearchofTunal4］examinesthedevelopmentsofhubportsinTurkeyandtheirimpactonnational

logisticsstrategy．Turkey’sinternationaltrade，relationswithEuropeanUnionandreg10naldevelopments

WereCOnSideredasm叫OrdeterminantsofportdevelopmentandtheTurkishportswereanalyzedfbr

POtentialto be ahubport，mainly basedonportlocation andhinterland connections・The research

COnCludesthatTurkishportshaveagreatpotentialtobehubports，butthesuccessdependsonvarious

Otherfactors，SuChaseconomicandpoliticalstability，adequateinfrastructure，Cheapercosts，Simplified

CuStOmSPrOCedures，adequateinformationin負・aStruCtureandawiderangeofportservices・

YeniandTuna［5］conductedareviewonlogisticsorienteddevelopmentsin Turkishcontainerports．

Accordingtothepaper，althoughTurkeyhasastrategicpositioninterms oflogisticsand shipplng，

Turkishportsareintheinitialstageofo脆ringlogisticsvaiueaddedservices・

Yurtetai．［6］analyzedthem亘iordevelopmentsofIzmirPortbyconsideringregionaldeveiopmentsinthe

maritimerelatedlogisticsservices・UNCTADModelofPortDevelopmentwasappliedto‡zmirPort・Asa

resuh，thepaperconcludesthatgeneTalcharacteristicsofthePortofIzmirillustratethatitisamodemtypeofa

POrtWhileadoptingtheup－tO－dateactivitiesandservicesalthoughtheport’sproblemsrelatedtoin丘－aStruCture，

humanresources，managementandportservicesa飴ctTurkisheconomynegatively・

AllofthestudiesrelatedaboveagreeonthefactthatTurkishportsareveryadvantageousaccordingto

theirlocation and reglOnaldevelopments ofthe hinterland，butthe ports cannot make use ofsuch

advantagesduetoseveralstructuralandmanagerialproblems・

2．2．ServiceLevel

The factors requiredfor evaluation ofservice qualityofports are deductedfrom similar previous

research．Forexample，thestudyofHal7］hascomparedandevaluatedtheservicequalityfactorsof

mqJOr COntainerports舟omthe viewpolntS Ofship operatOrSandlogistics managers・The factors of

importanceareseparatedinto7groups・ThequestionnairesfocuslngOnthesefactorsareprocesseduslng

Validity，ANOVAandDuncantestanalysis・ThisstudyindicatesthatBusanandKwangyangiftheyareto

improvetheircompetitivepositioninthecontainertradesofnortheastAsianeedtoupgradetheservice

qualityinvariousservicecategories・

OthergroupofstudiesareontheportselectionofshipplngCOmpaniesorfreightfbrwarders．Thestudyof

Tongzon【8］hassoughttodeterminethekeyfactorsinportchoiceandtoassesstheirreiativeimportance，

uslngaSurveymethodapp王iedtoasampleofshippersandbasiceconometr呈cs・ThestudyofCuadradoet

al．［9］aimstoadaptthebenchmarkingtechniquetothesphereofportsbycomparingtheactivityofaport

Withthatofitscompetitors．Tennet［10］conductedaquestionnairesurveytargetingcarriersandfreight

forwardersinordertoseizetheirperceptlOnSforportselection．
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ThethirdgroupconsistsofpapersthattrytodeterminetheservicequalityOfportswithintherestricted

context，SuChasPedersenandGrayl11］tryingto坑ndoutthetransportselectionofNorwegianexporters，

OrUgbomaetal．［12］measuringtheservicequalityofNigerianports・

3．METHODOLOGY

OnthebasisofthepreviOusstudies，thefollowlngfactorswerederivedtomeasuretheservicequalityof

Turkishports．

Tablel

DerivedFactors

Faetors

Source
PortIs

Location

　 Portls

Inn・aStrtlCture

Portts
Ⅰれ駄汀m ation

SerYices

PortIsCost
PortIs

Em eiency

Portls

H um an
R esouces

PortIs

Custum er
Services

H a （2003） Ⅹ Ⅹ X Ⅹ Ⅹ Ⅹ Ⅹ

Tennet

（2004）
Ⅹ Ⅹ Ⅹ Ⅹ Ⅹ Ⅹ

Tongzon

（1998）
Ⅹ Ⅹ Ⅹ Ⅹ Ⅹ Ⅹ

U gbom a et

al．（2004）
Ⅹ Ⅹ Ⅹ Ⅹ

Pedersen and

G ray （1998）
Ⅹ Ⅹ Ⅹ

C uadrada et

al．（2004）
Ⅹ Ⅹ

Andtheconstructvariableswerealsodeductedoutofthepreviousstudies，aSShowninTable2．

ConstrllCtVariables

Table2

Factor ConstructVariable Source

Port－slocation L1－maintrunkroad Ha（2003），Tennet（2004），
Tongzon（1998），Cuadrada（2004）L2－Closetoindustrial areaS

L3－e用．cientfo rtransshipment

Port－sin魚・aStruCture 11－VeSSeltrafBcsystem Ha（2003），Tennet（2004），
Tongzon（1998），Ugboma（2004）Ⅰ2－aPPrOaChchannel

Ⅰ3－intermodal（COnneCtionswithhinterland）

Ⅰ4－aVailability ofyard

Ⅰ5－aVailability ofequipment

Port．sinformation services IN l－EDI Ha（2003），Tennet（2004），
Tongzon（1998）fN2－Webbasedinformationoffbring

IN3－CargOtraCking

Port，scost Cトportcharges Ha（2003），Tennet（2004），
Pedersen（1998），Tongzon（1998）C2－SerVicecharges（pilotage，tOWageetC）

Port－SefBciency El－SPeedofoperations Ha（2003），Tongzon（1998），
Pedersen（1998），Tennet（2004），
Ugboma（2004）

E2－deliveryontime
E3－damageperformance

Port－shumanresources H1－managementSkills Ha（2003），Ugboma（2004）

H2－laborer’sknowledgeandskills

Port－scustomerservices CU l－eaSeOfhandling（PaPerWOrk，ready Ha（2003），Tongzon（1998），
PrOCedureSetC） Pedersen（1998），Tennet（2004），

Ugboma（2004），Cuadrada（2004）CU2－Of稔rvalueaddedservices

CU3－fastresponsetoclaimsandproblems

CU4一位eedwelltimeforcargo
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ThederivedfactorswereusedtocomposeaquestionnairetocollecttheperceptlOnSOf23carefully－

Selectedneldexperts，i．e．decisionmakersoflocalshipplngCOmpaniesinTurkey．Thequestionnaire

COnSistsoftwopart，thenrstoneaskstherelativeimportanceofthefactors，andthesecondoneasksthe

OPln10nOftherespondentsaboutthesevenportsthathandiedoverlOOOOOTEU’sin2007foreach

particularquestion．

4．RESULTS

Theresponsesofthe23carefuilyrselected甫eldexpertswereanalyzedviaseriesofmethods・Thenrstpart

Ofthe questionnaire was consists ofquestions that the respondents compares assess severalpleCeS

SyStematicallybycomparingthemoneanothertwoatatime・ThispartwasanalyzedbyusingAnalytic

HierarchyProcess（AHP）technique・AHPisamulti－Criteriadecisionmakingprocesswhichprovidesa

methOdofmeasurementwithratio scales（Saaty，［13］）．Duringthecomparisonprocessassessorscan

COnCernthesoliddataaboutthepleCeSOrtheycantaketheirimpressionsaboutrelativemeanlngand

importanceofthepleCeSintoconsideration・ThisistheverynatureofAHPthathumanimpressionsare

Subjecttouseforperformingassessmentl14］・PreliminaryresultsaregiveninTable3・

Table3

AHPAnalysisResults

PortIs

L oeation

　 PortIs

Ⅰ爪打astructure

P ortls

In払rm atiom

Services

P ortIs

C ost

Portls

E m ciemcy

P orttS

H um an

R esollCeS

PortIs

C ustum er

ServiCeS

‡ncon．

Expert l 0，027 0，056 0，070 0，489 0，103 0，126 0，129 0，420

E xpert2 0，165 0，073 0，037 0，219 0，116 0，195 0，195 0，250

E xpert3 0，068 0，073 0，058 0，194 0，137 ・0，封9 0，150 0，620

E xpert4 0，247 0，180 0，126 0，285 0，112 0，024 0，028 0，540

E xpert 5 0，365 0，197 0，088 0，245 0，059 0，019 0，027 0，390

E xpert 6 0，337 0，206 0，090 0，250 0，064 0，018 0，036 0，310

E xpert 7 0，256 0，211 0，045 0，274 0，116 0，032 0，066 0，170

E xpert 8 0，419 0，180 0，040 0，147 0，137 0，021 0，056 0，130

E xp ert 9 0，439 0，112 0，029 0，217 0，117 0，018 0，068 0，140

Expert lO 0，334 0，266 0，044 0，181 0，119 0，016 0，040 0，170

E xp ert ll 0，379 0，140 0，059 0，237 0，144 0，020 0，021 0，160

E xp ert 12 0，237 0，395 0，055 0，146 0，127 0，019 0，020 0，170

E xpert 13 0，395 0，115 0，044 0，279 0，113 0，016 0，037 0，200

E xpert 14 0，272 0，258 0，049 0，254 0，108 0，026 0，033 0，080

E xp ert 15 0，144 0，117 0，033 ■ 0，206 0，351 0，082 0，067 0，050

E xpert 16 0，153 0，045 0，112 0，24 1 0，166 0，099 0，183 0，070

E xpert 17 0，282 0，176 0，173 0，248 0，075 0，013 0，033 0，420

E xpert 18 0，205 0，278 0，057 0，271 0，118 0，027 0，043 0，120

E xpert 19 0，209 0，257 0，121 0，193 0，072 0，071 0，077 0，600

E xpert20 0，354 0，277 0，030 0，179 0，106 0，0 16 0，038 0，■150

E xpert 2 1 0，335 0，230 0，049 0，239 0，096 0，017 0，034 0，160

E xpert22 0，213 0，231 0，019 0，362 0，118 0，0 18 0，038 0，200

E xpert23 0，204 0，400 0，033 0，2 18 0，096 0，023 0，025 0，150

A V R 0，263 0，194 0，064 0，242 0，120 0，054 0，063 0，247

S T D 0，110 0，097 0，038
l

0，072 0，056 0，073 0，051 0，169
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Inthesecondpartofthequestionnaire，therespondentswereaskedtoasseseachaspectofsevenportson

a9－POintLickertscale，agree－disagreetypeofquestions・Sinceeveryfactoristobemeasuredviaseveral

constructvariables，theinternalvalidityoftheconstructswerecheckedviacon重rmatoryfactoranalysis・

Onthebasisofthepreliminaryresults，tWOOfthefactors，1・e・Ⅰ3andE3，WereOmittedfromthesolution・

TheresultsofthefactoranalysISareglVeninTable4．

Table4

FactorAnalysisResults

KM O and B artIettIsTest C om m unalities TotalV ariance
E xplained

C om ponent
M atrix

Sam plimg
Adequacy

Sigtl摘cance
（＜0，01）

Extraetion ％ofV ariance C om ponent

L

L l

0，5677 0，0000

0，4 129 49，8332 0，6426

L2 0，6245 28，6904 0，7903

L 3 0，4576 2 1，4764 0，6764

Ⅰ

Il

0，7206 0，0000

0，6798 55，2803 0，8245

Ⅰ2 0，5625 18，0533 0，7500

Ⅰ4 0，43 12 16，1659 0，6567

15 0，5378 10，5005 0，7334

‡N

IN l

0，6774 0，0000

0，7050 67，3545 0，8397

IN 2 0，5937 19，2 104 0，7705

‡N 3 0，72 19 13，4350 0，8496

C

C l

0，5000 0，0002

0，644895 64，489529 0，803054

C 2 0，644895 35，510471 0，803054

E

E l

0，5 0，0000

0，844467 84，446652 0，9 18949

E2 0，844467 15，553348 0，918949

H

H l

0，5 0，0000

0，759759 75，975943 0，871642

H 2 0，759759 24，024057 0，871642

C U

l

C U l

0，610292 0，0000

0，614111 46，481946 0，783652

C U 2 0，376091 24，062621 0，613263

C U 3 0，65319 18，040325 0，808202

C U 4 0，2 15886 11，4■15107 0，464635

Onthebasisoftheresults；aVerageValuesofeachportfbreachfhctorisglVeninFig．1，WhereasFig．2

Showsaveragevaluesofeachfactorfbreachport．Finally，OVerallscoresofeachportlSglVeninFig．3．
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Location lnkastructure lnformation Cost E冊ciency HumanResourcesCustomerServices

Fig．1．AverageValuesofEachPortforEachFactor

Marport lzmir Mersin Kumport Gemport Haydarpasa Borusan

Fig．2．AverageValuesofEachFactorfbrEachPort
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M；rPOH tZmlr M∋rS一n Kumpo止　　　　Gempoi Hayda／PaSa tjon」；an

Fig．3．0verallScoresofEachPort

5．DISCUSSION

LocationsofMarportandKumportareincloseproximitytoeachother・Besidethattheyhaveappropriate

connectionpointsfbrdistributiontoEuropeContinent・MarporthasthehighestresultinLocationFactor

andKumportfollowsMarport・TCDDHaydarpasaPortistheworstforthisfactor・Itmightbearesultof

thatTCDDHapdarPaSaPortisinthecenterofIstanbulandtheportneedssolutionatthepointof

connectionwithtrafBc．Thus，TheTurkishGovemmentPlanstotransporttheporttoanotherlocation・

MersinInternationalPortisthewidestTurkishPort．Inrelatedwiththisingredient，MIPhasthehighest

valueaccordingtooursurveyreSultsinInfrastructureFactor・TCDDHaydarpasaPortshastheworst

resultinthisfactor．ThereasonofthismaybelimitedmaneuverlngSpaCeOfTCDDHaydarpasaPort・

ThequalitiesofInformationServicesprovidetocompletefbedbackcyclemorequickly・Kumportand

Marport are onthetop ofthe scaleinInfbrmation ServiceFactor・These two ports have obvious

diffbrencebetweentheotherportsinthisfactor・TCDDIzmirPortistheworstandTCDDHqydarpasa

PortisonthesecondbenchafterTCDDIzmirPortwhichisoperatedbytheTurkishGovernmentwith

TCDDHaydarpasaPort（Kecelietal．，【1］）・

MarportandKumportareatthesamepointforCostFactor・AsshownontheGraph－1，COmParedwith

Otherfactors，inthesefactorMarportandKumporthavelesssatisfactoryresults・Theother重veportshave

Closeresults・However，theyhavemoresatisfactoryvaluescomparedwithotherfactors・

E餌ciency，HumanResourcesandCustomerServicesFactorshaveparallelresults・Inthesefactorsthe

mainresultsisthattheportswhichareoperatedbyTurkishgovernmenthavelowerranksthantheother

POrtS（Kecelietal．，ll】）．

6．CONCLUSION

Theportsthatweexamineinthispapercouldbecollectedinthreegroupswhicharearrayedbyports

SurveyreSultsinourstudy・Firstgroupcontains MarportandKumport，SeCOndonecontains Mersin

IntemationalPort，GemportandBorusanandthelastonecontainsTCDDHaydarpasaandTCDDIzmir

PortswhichareoperatedbytheTurkishGovernment・
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MersinIntemationalPortwasoperatedbyTurkishGovernmentuntilMay2007．Theportwasleasedto

Port of Singapore Authoritywithin the scope of privatizationin2007．In a comparative aspect，

developmentofMIPcannotbedeniedagalnSttOtheTCDDHaydarpasaandTCDDIzmirPortswhichare

StilloperatedbyTurkishGovemment．Oneofourcontributions，Slgnalizehowprivatizationa脆ctsrecent

StatuSOftheTurkishPorts．Thus，TheTCDDHaydarpasaandTheTCDDIzmirPortscouldbeformedan

Opln10nabouthowprlVatizationeliminatestheirlacksandassisttodeveloptheirportsservicelevel．

Ontheotherhand，thisstudyrevealslacksoftheportsinwhichservicepolnt，aSSiststodeveloptheir

SerViceproductivityanditalsoassistsfbrtheirfurtherresearch．
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